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Typographical Conventions 

Before you start using this guide, it is important to understand the terms and typographical conventions used in the 
documentation.For more information on specialized terms used in the documentation, see the Glossary at the end of 

this document.The following kinds of formatting in the text identify special information. 

Formatting convention Type of Information  

Emphasis Use to emphasize the importance of a point or for variable 

expressions such as parameters. 

CAPITALS Names of keys on the keyboard. for example, SHIFT, CTRL, 

or ALT. 

KEY+KEY Key combinations for which the user must press and hold 

down one key and then press another, for example, CTRL+P, 

or ALT+F4. 

Menu | Menu Item The | (pipe) symbol is used to show menu and tab 
selections.  For example, "Tools | File Transfer... menu"  

means to click on the Tools menu and select the File 

Transfer... menu option. 

When discussing a configuration dialog, this will define 

where the dialog exists and how to get to it. 

For example, if a parameter is found at "Node | Settings | 
Ethernet / Serial IP tab", you can navigate to that parameter 

by clicking the Node menu and selecting the menu option 

Settings, then clicking on the Ethernet / Serial IP tab. 

 

 

This kind of box means it contains information 

that could be very useful to you. 

SECTION I  

Getting To Know ScadaWorks 
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This kind of box means that this is something to 

watch out for or has been a support issue in the 
past, be careful! 

 
 

Before you get started 

HELP is always there 

ScadaWorks is a very large program. If youôre a novice ScadaWorks user, youôre going to have a few questions. 
Luckily, thereôs great on-line help that gains you access to this very guide: 

1. Quick Help 

The fastest way to get help on a specific item is to click on the ñ?ò button in the upper right-hand corner of every 
window, then click on the item itself. 
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2. Topic Help 

Want help on the entire Window? Click on the Help button in the selected Window and ScadaWorks will display help 

for all of the fields in that Window. 

3. Comprehensive Help 

 

Need more help? Then select the ñHelpò menu item on the Main Window for access to tutorials, reference manuals, 

and an on-line copy of this manual! The ISaGRAF section of ScadaWorks has a similar button with detailed 
programming help. Also, donôt forget your controllerôs Quick Start Guide if youôre just getting started. 
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ScadaWorks is a complete Windows development environment for Supervisory Control And Data Acquisition 
(SCADA) systems. With ScadaWorks, everything from simple alarm dialers to large multi-controller systems can be 

created with a graphical ñfill in the blanksò environment and little or no programming. 

ScadaWorks consists of two main components: 

ScadaBuilder - Used to create all of the SCADA system functions that are not programmable logic, including: 

¶ Serial and Modem Communications 

¶ Ethernet Communications 

¶ Internet Services: FTP file transfer, E-mail, and serving web pages 

¶ Alarm Annunciation, from light panels to voice messages and paging 

¶ Data and Alarm Logging 

¶ Voice User Interface (touchtone remote control) 

¶ Text User Interface (simple HMI interface over serial link or Ethernet) 

¶ GPS (Global Positioning Satellite) time and position updates 

ISaGRAF - An IEC 61131-3 standard logic and math programming environment that supports six different languages 
including: 

¶ Ladder Logic 

¶ Structured Text 

¶ Function Block Diagram 

¶ Flow Chart 

¶ Sequential Function Chart 

¶ Instruction List 

ScadaWorks is designed to minimize the time, effort and cost of creating SCADA systems of all types. 

ISaGRAF IEC 61131-3 Programmable Logic 

ScadaWorks includes the ISaGRAF IEC 61131-3 programming software from ICS Triplex. ISaGRAF is the most 
popular implementation of the IEC 61131-3 standard with the largest number of installed systems worldwide. 

ISaGRAF includes a full development environment for editing, downloading, debugging and documenting control 
programs. The variable (tag) database, download and archival tools are shared with all of the other ScadaWorks 

components, eliminating duplicate entry work and providing a fully integrated SCADA system development tool. 

Serial and Modem Communications 

ScadaWorks simplifies serial communications over a variety of media including UHF, VHF and Spread Spectrum 
radio as well as dial-up/leased-line telephone lines, fiber optic cable, RS-232 links, and RS-485 networks. Any 

controller serial port can have one or more standard protocols assigned to it including: 

¶ Modbus (RTU/ASCII/TCP/UDP, Master/Slave) 

¶ DF1 (Allen Bradley Master/Slave) 

¶ DNP 3 

¶ Hart (Master) 

¶ Bricknet (ICL Peer-to-Peer) 

¶ Alphanumeric and Numeric Pager 

¶ FTP (Client) 

¶ E-mail (Client-Outgoing) 

If the serial port has a dial-up type modem, ScadaWorks automatically dials and establishes a link when needed, as 

well as accepting incoming calls. 
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A serial port may be configured to serve as an ISaGRAF and ScadaBuilder download and debugging port using 
ScadaWorks.  New controller configurations and logic programs can be transferred over hard-wired, radio, or 

telephone serial links. No programming beyond fill-in-the-blanks configuration is required for any of the standard 
serial communications features, so creating a communications network is quick and painless. 

High-speed Ethernet Communications 

Most ICL Controllers have a built-in Ethernet port. ScadaWorks is used to set the functionality of this port, including 

ISaGRAF and ScadaBuilder program downloading and debugging, Modbus TCP (Master or Slave) register access, 
incoming or outgoing file transfers to the Controllers flash disk using FTP protocol, outgoing e-mail with optional file 

attachments, and serving HTML pages using HTTP protocol. 

Internet Services 

ICL Controllers can take full advantage of the Internet; accessed over local area networks, DSL lines or dialup 

connections. Programs, data files and log files can be passed back and forth using FTP protocol, register data can be 
examined and changed using Modbus TCP, reports and alarms can be sent out as e-mails, and low-cost graphical web 

based user interface programs such as ErgoView can utilize the HTTP web server capabilities. 

Alarm Annunciation 

ScadaWorks has a complete alarm annunciation package. Alarms can be configured to control indicator lights in 
standard ANSI sequences, dial out and contact another computer, dial out and vocalize spoken messages and/or send 

messages to cell phones and pagers. The alarm handling facilities support both local and remote alarm 
acknowledgment. 

Data and Alarm Logging 

ICL Controllers come with either 4, 8 or 16MB of flash memory configured as a ñdisk driveò. A portion of this 
memory (approximately 1 MB typically) is used to store programs and configuration files, but the majority of the 

memory is available as storage for data log and alarm log files. The Controller can manage multiple log files 
simultaneously. 

The format of the log files can be directly compatible with common spreadsheet and database programs, or compressed 
to optimize the use of the available storage space, and uncompressed by a separate PC based program. The log files can 

be accessed with standard communications tools such as FTP file transfer programs while the controller is operating 
and executing a logic program. A LogGrabber application for PCs is also available to automate collection of log files 

on a schedule from one or multiple controllers. 

Voice User Interface (VUI) 

ICL Controllers, with an available Voice/Modem option, can be configured with ScadaWorks to allow access to 

register values and sensor readings via conventional telephone. The values in registers are vocalized by synthesized 
voice. A touchtone keypad can be used to change setpoints and control parameters. Password control is configurable to 

protect against unauthorized access. 

Text User Interface (TUI) 

ScadaWorks provides a simple Text User Interface (TUI) for applications that donôt require or donôt support a full 
blown graphical interface. A typical example is the 4 line x 20 character Viewpoint Operator Interface Terminal. The 

TUI can also be used with PCs over a serial or Ethernet link. The TUI is ideal for use over slow communications links 
and as diagnostic tools that can be set up in seconds without the overhead of a graphical environment. 
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GPS 

ICL Controllers can accept GPS time and position update information to provide fraction-of-a-second accuracy for data 
logging and time critical control functions as well as mobile applications requiring accurate position data. Generally, 

the GPS function is used to enhance the performance of the Real Time Clock built into every ICL controller. 

ScadaWorks Minimum System Requirements 

¶ Operating system: Windows 98SE-(minimum) Windows XP SP2-(recommended) 

¶ 64 MB of RAM-(minimum) 128 MB RAM-(recommended) 

¶ 50 MB of available hard disk space. 

¶ Microsoft Internet Explorer 6.0 or later. 

¶ Internet access with at least a 28.8 Kbps connection (For online updates) 

¶ .NET Framework 1.0 (Included during install) 
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Application Creation Cycle 

ScadaWorks is a tool for developing entire SCADA projects. 

A SCADA project consists of one or more NODES. A node is a controller or RTU, of which there are typically one at 
each site in the project. 

ñSmartò controller nodes (those that are programmable) must have at least a minimum amount of configuration to 
define how ScadaWorks will communicate with the node for downloading and debugging. Furthermore, if the node is 

going to be connected to the Internet or an Ethernet network, the node must have additional configuration information 
defined including addressing, user ID and security access codes. All of these items are typically defined and 

downloaded when the node is first set up, although they can be changed and updated at any time. 

Once a node configuration has been created and downloaded, the application specific configuration and logic 

programming can be created. 

The two main components of ScadaWorks used to build SCADA applications are ISaGRAF and ScadaBuilder. These 

are actually two Windows applications that have been integrated together into a single software package called 
ScadaWorks. Both applications share a common database for variables (registers). ScadaBuilder uses these registers in 

its messages to share data with other controllers and computers, to log data to files and to process alarms. ISaGRAF 
manipulates (output) registers based on user programmed control strategies and calculations, and register input 

information such as setpoints and sensor data.  

The first step in creating a Node (controller) application is to define the register database. After the registers are 

defined (or later added), ScadaWorks editing tools are used to define the ScadaBuilder configurations and ISaGRAF 
tools are used to create logic programs. 

Under ScadaWorks, the two components are compiled together at once (a process called ñMAKEò) and then 
downloaded to the Controllerôs flash disk and tested using ISaGRAF tools (ñDEBUGò) over a serial or Ethernet 
communications link. This process is repeated as program changes are made and new code is verified. 

SECTION II  

ScadaWorks Development Cycle 
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Getting Started with a Project 
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ScadaWorks provides a development environment that simplifies managing the design of SCADA projects. A 
ScadaWorks project consists of one or more controllers or RTUs called ñnodesò. Each node has its own configuration 

and/or programming. 

Creating a Project 
When ScadaWorks is first started, it prompts for a project folder in order to start a new project. Typically, you will 
need to create a new folder since ScadaWorks requires that a project have its own dedicated folder. Two ScadaWorks 

projects may not share a folder. 

In the future, you can start a new project by clicking on File | New Project menu, or even easier, click on the 

ñScadaBunnyò icon in the upper left-hand portion of the ScadaWorks main window. The ScadaBunny is a shortcut tool 
to start a new project quickly. 

 

Creating a Node 
You can click on the ñNew Nodeò hot button to create a node, or you can click on the Node | New menu. You will be 

prompted for a name and configuration information needed to create a node. 
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When using the ScadaBunny to create a project, the first node is created automatically. Its default name is ñNode1ò. 

Whenever you manually create a new node, you will be prompted for a name. In either case, the node name (as well as 
the hardware type and configuration) can be edited and changed by simply double-clicking on the existing node name, 
or by clicking on Node | Settings menu and selecting the General tab. 

ScadaBuilder applications can be used either by themselves or in conjunction with ISaGRAF. ISaGRAF adds local 

programming and logic capabilities using any combination of six standard languages including ladder logic, function 
blocks, flow diagrams, etc. If you donôt need any local control, ScadaBuilder can be used by itself to perform serial, 
wireless and Ethernet communications, data logging, alarm annunciation, e-mailing and operator interface functions. 

When ISaGRAF is purchased with ScadaBuilder, the entire package is known as SCADAWORKS. If you have 
purchased SCADAWORKS and want to use ISaGRAF, you must check the ñEnable ISaGRAFò box when setting up 

the controller type. We recommend that you include ISaGRAF for now. 

As you create nodes for your project, they are displayed in the main window of the Project Manager. Even ñdumbò 

(non-programmable) remote I/O like ICL PicoBricks, MicroBricks MAXIOôs and ScadaFlex RTUôs can be defined in 
ScadaWorks so that their registers can be easily linked to ñsmartò controllers in the SCADA system and displayed in 

the project overview. The Project Manager with a typical three node (two controllers plus an RTU) SCADA system is 
pictured below. 
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Grab and Drag this corner with you mouse to resize the 
window as we have for these examples. 

Note that the Controller that is currently being worked on is 
indicated by a target icon next to its name, in this case; 

ñNode1ò. The type or model number of the selected 
Controller or RTU is displayed in the lower left hand 

corner; in this case, an EtherLogic LC. 

The names Node1, Node2, etc. shown in the example are default names that can be changed to more descriptive labels 

such as ñPump Station 1ò or ñTank 2ò if desired. The ñcard rackò icon between the target and the node name indicates 
that this Controller is ñsmartò. This is also evident from the selection of ScadaWorks elements available for this 

controller on the right hand side. 

In this example, Node3 is a ñdumbò RTU (MicroBrick Combo RTU) so when itôs selected, only the registers are 

available for naming and linkage into the rest of the SCADA system. This is shown at the top of the next page. 

Once you have created one or more nodes, youôre ready to do some basic configuration work. You can either double-
click on the node, or with a node selected (red target next to its name), click on the Node | Settings menu. Under the 

General tab, you will see the information that you originally entered when you created the node.  For more detailed 

information on parameters in the Node Settings dialog, please refer to the Node Settings Reference (on page 40). 

 

 

Remember to download a Nodeôs configuration after 
making changes. 

All of the configuration information described in the 
remainder of this section affect the Nodes basic operating 

configuration. This information must be downloaded 
using the ñTargetò or ñLightning Boltò hot buttons or 

their equivalent menu selections and the controller 
restarted for the changes to take effect (see description at 

the end of this section). 
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Caution when changing Controller Models.  Once you 

have started programming the controller, changing the 
controller type may force ScadaBuilder to delete some 

of your work to accommodate the changes in I/O 
capabilities and configuration of the new controller 
hardware. 

 
 

ISaGRAF And ScadaWorks 

ISaGRAF is a software development program that conforms to the international IEC 61131-3 programming standard. 

Originally written by CJ Systems and now supported by Altersys (www.altersys.com). ISaGRAF has been integrated 
with ScadaBuilder to form the ScadaWorks package and it is used for all logic, control and computation programming 
of ICL controllers. It operates on data in registers that are part of a database shared with ScadaBuilder. 
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ISaGRAF
(IEC61131-3)

Ladder Diagram

Structured Text

Function Block

Diagram

Flow Chart

Sequential

Function Chart

Instruction List

ScadaBuilder
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Triggers

Serial Communications

Ethernet Communications

GPS Data Collection

Internet Services

Data Logging

Alarm Logging

Alarm Annunciation

Text User Interface

Voice User Interface

Browser User Interface

ScadaWorks

65,535 Variable

Register

Database

 

ScadaBuilder manages data communications; reading and writing to the database, logs data from the database, 

monitors values in the database to annunciate alarms, and displays and facilitates changes to registers in the database 
with human machine interfaces (HMIs) using computers, voice and touchtone telephones. 

ISaGRAF, operating like a conventional logic-scanning PLC, reads in data from the database, performs logic and 
arithmetic calculations on the data, and writes the resulting values back to the database for use by ScadaBuilder. 

Getting to ISaGRAFISaGRAF is accessed 
from the ScadaBuilder Project Manager 

through the ISaGRAF menu or with the 
three ISaGRAF ñhot buttonsò. 

The ISaGRAF Workbench is used to create 
and edit controller programs. 

Each time a change is made to a program, it 
must be verified for syntax errors, combined 

with the ScadaBuilder components, and 
compiled into a compacted program code 

that executes in the controller. 

 

This is done with the  ISaGRAF Make  function.  This function is also automatically done when files have changed 
since the last download (or if a compile has never happened at all). 

Once the ISaGRAF program is successfully compiled, it is downloaded and tested using the  ISaGRAF  Debugger, 

the Target button  or the Lightning Bolt  button.  See the TARGET Menu (on page 63) section for more details. 

Starting the ISaGRAF WorkBench opens the main ISaGRAF window. From this window, you can actually perform all 
of the ISaGRAF functions; editing, ñmakingò and debugging programs, but youôll most likely find it easier and faster 

to use the ScadaBuilder ñHot Buttonsò that automatically open and close Windows saving a lot of extra ñmouse 
clicksò. 
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This is not intended as an ISaGRAF 

programming manual.  For more information 
on ISaGRAF programming, please refer to the 
ISaGRAF Workbench Manual 3.40 

http://www.iclinks.com/public_ftp/DocRelease/I
SaGRAFWorkbench/v3.40/ISaGRAFWorkbenc

h3.40.pdf  

For Pinnacle and later controllers, please refer to 

the ISaGRAF 5.20 Manual 
http://www.iclinks.com/public_ftp/DocRelease/I

SaGRAFWorkbench/v5.20/WorkbenchV5.20.p
df 

 
 

ISaGRAF Make Menu 

 

The ñMakeò menu groups all of the commands and 
configuration settings associated with converting the 

programs entered by a user into program code that is 
executable by the controller. Some of these functions have 
ñhot buttonsò to use them without having to go into the 

Make menu. These are called out wherever they exist. 

 Make Application - The "Make Application" command starts the project code generation. The options for target 

code generation must be set correctly before running this command. Before generating the target code, any program 
that is still not verified is checked to detect any syntax errors. ISaGRAF includes an incremental compiler which does 

not re-compile programs which have already been compiled. This function can also be executed from the ScadaBuilder 

Project Manager ISaGRAF | ISaGRAF Make... menu and from the make ñHot Buttonò  . 

 Verify - The "Verify" command enables the user to verify the syntax of the program currently selected in the list. 

When a program is verified with no errors detected, it is not reverified during the code generation process until its 
contents or dependent defined words or variables change. 

Touch - The "Touch" command simulates a change of each program so that they will be compiled again during the 
next code generation (ñmakeò). 

 Application Runtime Options - This command opens a dialog box to set run-time parameters for the execution of 
the application including the cycle timing programming, run time error management, the starting mode and the 

hardware implementation of retained variables. In general, these should be left to their default settings. 

The ISaGRAF Code Generator has a set of user selectable options to control the program compilation process. These 

options generally provide a trade-off between the size and speed of the controller program versus the time it takes to 
make (compile) the program. 

http://www.iclinks.com/public_ftp/DocRelease/ISaGRAFWorkbench/v3.40/ISaGRAFWorkbench3.40.pdf
http://www.iclinks.com/public_ftp/DocRelease/ISaGRAFWorkbench/v3.40/ISaGRAFWorkbench3.40.pdf
http://www.iclinks.com/public_ftp/DocRelease/ISaGRAFWorkbench/v3.40/ISaGRAFWorkbench3.40.pdf
http://www.iclinks.com/public_ftp/DocRelease/ISaGRAFWorkbench/v5.20/WorkbenchV5.20.pdf
http://www.iclinks.com/public_ftp/DocRelease/ISaGRAFWorkbench/v5.20/WorkbenchV5.20.pdf
http://www.iclinks.com/public_ftp/DocRelease/ISaGRAFWorkbench/v5.20/WorkbenchV5.20.pdf
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Compiler Options 

The code generator controls are set from the "Compiler options" dialog box. 

Note that in the 

upper ñTargetsò 
window, you 

MUST select 
ñISA86M: TIC 
code for Intelò 

to generate code 
that runs in ICL 

controllers, and 
the ñUse 

embedded SFC 
engineò must be 
checked. If you 

want to simulate 
your program 

operation 
without a 

controller, then 
select 
ñSIMULATE: 

Workbench 
Simulatorò. 

 

 

If you make changes to the following compiler optimizer settings and want to return to the factory default settings 
(minimum compile time, minimum optimization), click on the "Default" button. 

Run Two Optimizer Passes - When the "Run two optimizer passes" option is set, the ISaGRAF Code Optimizer is run 
twice. Optimizations made during the second pass are generally less significant than the ones made in the first pass. 

Enabling this option roughly doubles the compile time. 

Evaluate Constant Expressions - When the "Evaluate constant expressions" option is set, constant expressions are 

evaluated by the compiler. For example, the numerical expression "2 + 3" is replaced by "5" in the target code. When 
this option is not set, constant expressions are calculated at run-time. 

Suppress Unused Labels - When the "Suppress unused labels" option is set, the Optimizer simplifies the system of 
jumps and labels of the programs in order to suppress unused target labels or null jumps. 

Optimize Variable Copying - When the "Optimize variable copying" option is set, the use of temporary variables (used 
to store intermediate results) is optimized. This option is commonly used with the "Optimize expressions" option. 

When this option is set, the Optimizer reuses the results of expressions and sub-expressions which are used more than 
once in the program. 

Suppress Unused Code - When the "Suppress unused code" option is set, the Optimizer suppresses the code which is 
not significant. For example, if the following statements are programmed: "var := 1; var := X;", the corresponding 

generated code is only: "var := X;". 

Optimize Arithmetic Operations - When the "Optimize arithmetic operations" option is set, the Optimizer simplifies 

arithmetic operations according to special operands. For example, the expression "A + 0" will be replaced by "A". 

Optimize Boolean Operations - When the "Optimize boolean operations" option is set, the Optimizer simplifies 

boolean operations according to special operands. For example, the boolean expression "A & A" will be replaced by 
"A".  

Build Binary Decision Diagrams - When the "Build binary decision diagrams" option is set, the Optimizer replaces the 
boolean equations (mixing AND, OR, XOR and NOT operators), by a reduced list of conditional jump operations. The 
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translation is operated only if the expected execution time of the jump sequence is less than the one expected for the 
original expression. 

The following table summarizes the expected optimization and requested compiling time corresponding to each 
parameter: 

Parameter Performance Gain Compiling Time 

Run 2 passes xxxx (*)  

Optimize constant expressions xxxxxxxxxx xxxx 

Suppress unused labels xxxx xxxxxxxxxx 

Optimize variable copying xxxx xxxxxxxxxx 

Optimize expressions xxxx xxxxxxxxxx 

Suppress unused code xxxx xxxxxxxxxx 

Optimize arithmetic operations xxxxxxxxxx xxxx 

Optimize boolean operations xxxxxxxxxx xxxx 

Build binary decision diagrams xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx 

(*) the compiling time is also multiplied by 2. 
 

ISaGRAF File Menu 
SaGRAF File MenuThe ñFileò menu groups all of the commands used to create, update or modify programs. It also 
ñlaunchesò the appropriate editors to enter the contents of application programs. Some of these functions have ñhot 

buttonsò to use them without having to go into the File menu. These are called out wherever they exist. 

 

 Open - This function is used to edit an 

existing ISaGRAF program file. The editor used 
depends on the language chosen for a particular 
program. Program editing is carried out in 

individual windows, so that itôs possible to edit 
more than one ISaGRAF program at a time 

through parallel windows (Click on the editing 
frame to highlight it as the active editing 

window). You can also double-click on the 
programs name in the ISaGRAF Main window to 
open a program for editing. 

 Dictionary - This function is the same as the 
ñRegistersò function in the ScadaBuilder Project 

Manager. It can be used to create or edit registers 
including tag names, network addresses and 

register properties. When the dictionary is open, 
tabs select the register type (Boolean, 
Integer/Real, Message, etc.) 

 Parameters - The "Parameters" command enables the user to define the call and return parameters of the selected 
sub-program, function or function block. This command has no effect if a main program of the "Begin" or "End" 
section, or an SFC program is selected in the Program Management window. Sub-programs, functions or function 
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blocks may have up to 255 parameters (input or output). A function sub-program always has one (and only one) return 
parameter, which must have the same name as the function in order to conform with ST language conventions. 

The list in the upper left side of the window shows the parameters, in the order of the calling model: first the calling 
parameters, last the return parameters. The lower part of the window shows the detailed description of the parameter 

currently selected in the list. 

Any of the ISaGRAF data types may be used for a parameter. The return parameters must be located after calling 
parameters in the list. 

Naming parameters must conform to the following rules: 

¶ the length of the name cannot exceed 16 characters 

¶ the first character must be a letter 

¶ the following characters must be letters, digits or underscore character 

¶ naming is case insensitive 

The "Insert" command is used to insert a new parameter before the selected parameter. The "Delete" command is used 

to erase the selected parameter. The "Arrange" command automatically rearranges (sorts) the parameters, so that the 
return parameters are put at the end of the list. 

 Diary - A diary file is attached to each program. This is a text file that contains all of the notes about the 
modifications made to the program during its lifetime. The diary file can be edited, freely modified or printed at any 
time. When leaving the editor used to modify the source code of a program, a window is automatically opened to enter 

notes into the diary. Such notes are inserted with the correct date and time into the diary file. 

 New - The "New" function of the "File" menu allows the creation of top level, child or sub-programs into each 
program section. The first piece of information to be entered is the name of the new program according to the 
following naming rules: 

¶ the maximum length of a name is 8 characters 

¶ the first character must be a letter 

¶ the following characters must be letters, digits or '_' character 

¶ the naming of a program is case insensitive 

Next, select the editing language chosen to describe the new program: 

SFC Sequential Function Chart 

FC Flow Chart 

FBD Functional Block Diagram (may include parts in LD) 

LD Ladder Diagram entered with Quick LD editor 

ST Structured Text 

IL  Instruction List 

Finally, select an execution style for the program: 

Begin top level of the "Begin" section (default) 

Sequential top level of the "Sequential" section 

End top level of the "End" section 

Function in the "Functions" section 

Function block in the "Function Blocks" section 

Program Comment Text - Descriptive text can be attached to ISaGRAF programs. This comment text is displayed with 
a smaller character font beside the name of the program. Use this function to enter or change the comment attached to 

the selected program. 
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Rename/Move - The "Rename/move" command is used to change the name of a program, or to move it into another 
section of the hierarchy tree. When running this command, the same window as the one used for creating programs is 

opened, and all fields are set up with the attributes of the selected program. The name of a program can be modified, 
and another section or parent program selected to move it into the hierarchy tree. 

Arrange Programs - The "Arrange programs" command is used to give an explicit order between a list of programs 
with same level and parent. If the selected program is at the top level, the command is used to arrange the top level 

programs. If the selected program is at a lower level, the command arranges only the SFC children and subprograms 
which have the same parent as the selected one. When the "Arrange programs" dialog box is opened, select the 

program you want to move, and click on the "Up" or "Down" button to move it in the list. 

 Copy - To make a copy of a program, select the source program from the list of programs, and run the "File/Copy" 

command. When running this command, the same window as that used for creating programs is opened, with all fields 
set up with the attributes of the selected program. Enter the name of the destination program and its location in the 
sections of the hierarchy tree. If the destination program does not exist, it is created at the specified location. If the 

destination program already exists, it is overwritten. All the local declarations and defined words are copied with the 
program. The description language of the destination program must be the same as the one used for the source 

program. Click on the "OK" button to copy the program. 

Copy to Other Project - The "Copy to other project" command copies the selected program into another project, with 

the same name. The child SFC programs and subprograms of the selected program can be copied with it. The names of 
the selected program and its children must not be used in the target project. Programs cannot be overwritten by this 

command. All the attached local declarations and defined words are copied with the programs. 

 Delete Program - To delete a program, first select it from the list of programs, and then run the "File / Delete" 

command. A program owning child or subprograms cannot be deleted. In order to delete a program with child or 
subprograms, the child or subprograms must be deleted first. All the local declarations and defined words are deleted 
with the program. 
 

ISaGRAF Project Menu 

ñ 

The projectò menu groups all of the commands that run 

ISaGRAF cross referencing and documentation tools for the 
selected project. Some of these functions have ñhot buttonsò 

to use them without having to go into the Project menu. 
These are called out wherever they exist. 

 

I/O Connection - This function is used to configure physical I/O in non-
ICL configurations and is NOT used with ScadaBuilder. When using 

ScadaBuilder, use the ScadaBuilder I/O tools in the Project Manager. 
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Cross References - 
The "Cross references" 

command allows the 
user to calculate, view 

or print the cross 
references of the 

project. The cross 
references shows the 
user all the 

occurrences of each 
variable in the source 

code of the programs, 
in the entire project. 

This function is very 
useful to detect an 

erroneous access to a 
variable or any global 
resource, or to list all 

the occurrences of a 
global variable in the 

source code. 

 

When the function is first selected, a small entry window pops up. Enter the name of a variable or select ñallò for a 

complete listing. The tool also has selectable filters to narrow down what variables are cross referenced as seen below. 
Under the tools menu in this window are options to export the cross-reference data and to display statistics on variable 

usage on the program. Under options is a tool that displays all unused variables, useful for cleaning up a program after 
modifications that have eliminated variables. 

 

Project Descriptor - 
The ñProject 
Descriptorò 

command is used to 
edit the ISaGRAF 

project text 
descriptor. This 

document fully 
identifies the project 

from the others on 
the project list. The 
project descriptor 

can also be used to 
record any remarks 

during the project 
lifetime. 
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Print Project Document - The "Print 
project document" command allows the 

user to build and print a complete 
document about the selected project. 

This document can group any component 
(program, variable, parameters...) of the 

selected project. To build a specific (non-
complete) document, the user only has to 
define its table of contents from a list of 

possible choices (see below). A set of 
formatting selections are provided under 

options to customize the document with 
margins, borders, title block, fonts, etc. 

 

History of Modifications - This command opens a dialog box that displays the journal history of modifications to the 
project. 
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ISaGRAF Debug Menu 
ISaGRAF includes a complete graphic and symbolic debugger. The "Debug" command of the program management 
window runs the debugger to control the application downloaded in the target PLC. In this mode, the debugger 
communicates with the target system via a serial or Ethernet link as configured in the ScadaBuilder Project Manager 

under ñNode Optionsò. 

Debug - The "Debug" command invokes the ISaGRAF program debugger, used to download and monitor the operation 

of a program under controller conditions. This function can also be invoked from the ScadaBuilder Project Manager 

ISaGRAF | ISaGRAF Debugger... menu and from the Debug ñHot Buttonò  

When the debugger starts, and if the application in the target PLC is the same as the one on the workbench, it 
automatically opens the program management window in debug mode. Commands in this window may be used to 

open other ISaGRAF windows (graphic and text editors, dictionary, lists of variables, etc.). All windows opened during 
a debug session operate in "debug mode", meaning that editing is disabled. Displayed program components (steps, 

transitions, variables...) are shown with their current run time status or value. Double clicking on a register allows you 
to change its status or value as long as the program is not writing to it. 

The debugger window is pictured below: 

 

The debugger window only contains information about the complete application status. It is linked to other ISaGRAF 

windows creating a complete interactive debug system. Detected run time errors are displayed in the bottom area of the 
debugger window. Commands from the Options menu are used to hide, show or clear the list of errors. 

The control panel (area under the debugger menu) shows the global status of the target application, and information 
about the execution cycle timing. The list of possible target statuses is as follows: 

Logging: Debugger is attempting to communicate with the controller. 

Disconnected: Debugger cannot communicate with the controller. Check the connection 

cable and ScadaBuilder Node Options. 

No application: Connection is OK, but no ISaGRAF application currently exists in the 

controller. Go ahead and download an application. 

Application active: Connection is OK and an active application exists in the controller. 

Debugger is now establishing the communications with this application if 
it is the same as the one on the Workbench. 

RUN: Target application is in "Real Time" mode. 

STOP: Target application is in "Cycle to Cycle" mode. 

BreakPoint: Target application is in "Cycle to Cycle" mode, because a breakpoint is 

encountered. 

Fatal Error:  Target application failed because a serious error occurred. (Call for 

technical support) 
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If a program is running, information on the run time cycle timing is displayed in the highlighted bar as follows: 

Allowed: programmed timing (when configured for fixed 
scan time). 

Current: exact timing of the last complete execution cycle. 

Maximum: maximum timing detected since the application 

started (includes ScadaBuilder initialization 
which gives a high number). 

Overflow: number of execution cycles detected with a 
timing greater than the allowed timing. 

All time values are given in milliseconds. Time values are not displayed when the debugger is used in simulation 
mode. 

ISaGRAF Debug Menu - Debugger Controls 

In the Debugger window, the File and Control menus have the functions required to download a program to the 

controller, start and stop its execution, or execute single cycles for testing the programs execution. 

 Stop - The "Stop" command immediately stops execution of the currently loaded program in the controller. 

Start - The "Start" command runs the application currently existing in the controller. When an application is 
downloaded, it is automatically started so that the "Start" command does not have to be used. The "Start" command is 

typically used after a "Stop" command. 

Note: the target application must be stopped (inactive) before it is possible to download a new application. 

 Download - ñDownloadò is used to transfer the application program from your PC into the controller. Always 
select x86 TIC code for the ñtypeò. 

Display Version Number - The "Get version number" command is used to display complete identification of both the 
Workbench and target applications. The Workbench application is the one currently open on the ISaGRAF 

Workbench. The target application is the one executing in the controller. The following items are displayed: 

VERSION: This is the version number 

of the application code. This number 
has been calculated by the code 
generator. 

DATE: This item shows the date and 
time when the code has been built. 

CRC: This is a checksum calculated 
with the contents of the table of 

symbols. This number has been 
calculated by the code generator. This 

value depends on the contents of the 
dictionary of variables. 

Note: This command is also available 
during simulation. In real debug mode, 

this command cannot be used if the 
controller is not connected. 

 

 Update Application - The "Update Application" command enables the user to update the currently running 
application with new code without stopping program execution. Refer to the ISaGRAF User Manual for details on 

using this function. 



 Section II    ScadaWorks Development Cycle 37 

 

 Real Time - The "Real time" command is not available when no application is active. It sets the target application 
in normal "real time" mode: Normal mode: the execution cycles are triggered by the programmed cycle timing. 

 Cycle to Cycle - The "Cycle to cycle" command is not available when no application is active. It sets the target 
application in normal "cycle to cycle" mode: In this mode, cycles are executed one by one, according to the "Execute 

one cycle" commands made by the user from the debugger menu. 

 Execute One Cycle - When the controller is in ñCycle to Cycleò mode, the command causes the controller to 

execute a single program cycle. 

 Change Cycle Timing - The "Change cycle timing" command enables the user to modify the programmed cycle 

timing. This time is titled as "Allowed" in the debugger control bar window. The "Cycle to cycle" mode should be set 
before modifying the cycle timing. The cycle timing is entered as an integer number in milliseconds. 

Clear All Breakpoints - The "Clear all breakpoints" command removes all the breakpoints currently installed 
(encountered or still active) in the whole application. Existing breakpoints are not automatically removed when the 

debugger window is closed. 

Unlock all I/O Variables - The "Control / Unlock all I/O variables" command unlocks all the I/O variables currently 

locked in the application. When an I/O variable is locked, no input or output status change is made to the 
corresponding I/O device. Variables attached to the I/O can still be written by the application or by the debugger.  

(This command is not used in conjunction with ScadaBuilder I/O). 
 

Node Configuration - Downloading 

When a node is created or changed (i.e. enabling Ethernet, sockets, HTTP, FTP or changing an IP address, password or 

user ID), the node configuration MUST be DOWNLOADED and the controller RESTARTED to take effect. 

When downloading over a serial link, you can also use the ñTargetò hot button (Target | Send Startup Config... menu) 
that leaves the node stopped, or the ñLightning Boltò hot button (Target | Send Startup Config and Start... menu) that 

automatically restarts the controller after the download. When using an Ethernet link, you can use these same tools, but 
the automatic restart feature is not available. To manually restart the controller, press the controller reset button or 
cycle power to the controller. 
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"Complete Controller Setup..." 

When you receive a new controller from the factory, or want to start out fresh with a controller from the field, 
ScadaBuilder has a menu selection to set up all of the files and restore the controller to the configuration required by 

the current ScadaWorks program. Note that all of the functions performed under this menu selection are available as 
individual menu items under the ñTargetò menu. This is simply an automated ñdo it all at onceò shortcut. 

From the Project Manager, click on the current node and click on the Target | Send Complete Controller Setup... menu.  

This function is ONLY available for downloading over a direct connect serial link. 
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When selected, a ñComplete Setupò selection window will pop up with a list of all the functions checked that are 
required to support the current node configuration. If you DO NOT want one or more of these functions performed, 

uncheck the appropriate box(es). You do not have to uncheck boxes that do not apply. ScadaBuilder will automatically 
skip these items. For example, if your current application does not use voice, ScadaBuilder will skip the ñGenerate and 

send voice filesò step. 

When youôre ready, click on the ñOKò button, and ScadaBuilder will sequence through a set of download windows, 

one per function checked.Node Configuration - Complete Controller Setup  The configuration for downloading over a 

Comport is located in the Project | Settings menu and can also be accessed by double clicking on the  project icon. 
 

Project Settings Reference 

Project options apply to the entire open Project in the Project Manager window.  Double click on the project name or 
click the Project | Settings menu. 

 
 

Project Name 
This is the name of the ScadaBuilder Project. 
 

Save Project to Target on Exit 
Setting this checkbox will generate a prompt to save (archive) the project to a target node whenever the project is 
closed. 
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Port Settings 

 

The port settings configure the serial port on your development 
PC for communications with the target. 

The ScadaBuilder Workbench settings must match the settings 
for the console port (normally COM1) on the target. The 
typical settings used are 115200 baud, 8 data bits, 1 stop bit and 

no parity. ICL controllers produced since about February, 2002 
have a factory default setting of 115200 baud. Earlier units had 

a default of 9600 baud. (The baud rate setting can also be 
changed with a utility called "syscfg" -- contact ICL for 

details). 

 
 

ISaGRAF Options 
This checkbox, when checked, looks to see if any files in the node have changed.  This includes the Node file from 
ScadaBuilder, any of the ISaGRAF program files or any of the ISaGRAF dictionary (register) files.  If they have 

changed, ScadaBuilder will tell ISaGRAF to do a "Make" before downloading. 

 

For downloading duplicate programs to multiple controllers, if 

you want the same version to show up in the ISaGRAF 
debugger on every one, you may wish to disable this option.  If 
you do however, you must do a Make manually when you 

program changes or the changes are likely not to take affect. 

 
 

Node Settings Reference 

Node settings apply to the specific Node that you have selected in the Project Manager window.  Typically, changes in 

any of the Node Settings parameters will require at least a Target Configuration download.  This can be done by either 
clicking the Target button or by selecting the Target | Send Startup Config... menu. 
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Node Settings - General Tab 
This set of parameters identifies the controller and what options are included with it as well as some general 
configuration parameters. 

 
 

Node Name 

The name of the ScadaBuilder Node.  This is also the name by which other Nodes can access configurations within this 

node.  For example: 

¶ IP Address 

¶ Remote File Hosting 

¶ Bricknet register configurations 
 

Regenerate Default I/O Scaling Entries 

After a controller type has been changed, the I/O and I/O Scaling Entries are likely to be incompatible with the new 

controller type. This button allows the new modelôs scaling types (with the associated I/O modes) to be regenerated 
and easily mapped to new analog I/O points and registers in the I/O Configuration dialog.  The I/O mapping is not 
restored and must be mapped in the I/O Mapping section by the user. 
 



42 ScadaWorks Technical Reference Manual User's Guide 

 

Trigger Init Delay 

The trigger initialization delay will inhibit all triggers for the specified time in milliseconds after the application starts. 

This allows I/O, telemetry and other control decisions to settle so false alarms and events are not generated at startup. 
 

Override Project's PC Port Settings 

This option allows the user to associate a serial port with the Node rather than with the Project.  In this way, multiple 

serial ports can be used to download via Zmodem to multiple units without manually switching serial cables. See 
Project Port Settings (on page 40) for more information. 
 

Node Address 

This specifies the default network address for the node.  The default address gets used in two ways. 

Network Sessions 

The default address is used when creating Network Sessions that specify a protocol requiring a network address. This 

default address is automatically inserted into the session's Network Address dialog box when the Protocol is selected 
for the session. You can then change this value if desired. This applies to protocols such as Modbus slave, DF1 slave, 

DNP 3 Slave and Bricknet. 

Network Events 

The default address is used when creating Network Events on 'another' node that requires a remote reference. This 
default address is automatically inserted into the event's Address dialog box when the remote node name is selected for 

the event. You can then change this value if desired. This applies to protocols such as Modbus/TCP Master and 
Bricknet. 

 

Note: Node Address (default) does not actually affect Network Event 
and Network Session addresses except at creation time.  This 
parameter can be overridden at any time. 

 
 

Controller Model 

This selects the controller model that your ScadaBuilder application will run on.  A mismatched controller type will 
still run the program (for testing purposes) however; configurations such as I/O and internal modem or radio options 

might not work properly, however. 
 

Controller Options 

This selects between any available options for the controller model that your ScadaBuilder application will run on. 

Options available are: 

¶ Internal Radios 

¶ Internal Modems 

¶ Internal RS-232/485 interface boards 
 

Trigger Scan Rate 

The Trigger Scan Rate setting determines how frequently Triggers are evaluated to see if the trigger condition has 

become active. Setting the scan rate to a smaller value makes the system more responsive to changes in Trigger 
conditions, but uses more processing power. 
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Counter Scan Rate 

Only applies to the ICL-4300 controller. Sets the rate at which the pulse counter hardware is read on input boards that 
support this feature. A faster scan rate allows for higher pulse frequencies, but takes more CPU time. 
 

Enable CPU WDT 

This enables the watchdog timer (WDT) system for the controller.  The WDT is based on a counter value that is 
restored by the main loop of the application. A timer interrupt service routine decrements the counter towards 0. If the 

counter keeps being restored by the main software loop, and never reaches zero, it means that everything is OK. If the 
counter reaches zero, it means that the main software loop is 'locked up', and the system needs to be reset. The reset 

will happen automatically. 
 

Watch Dog Timeout 

Sets the timeout that is used when the watch dog timer (WDT) is enabled. The main program loop must execute at a 

faster period than this rate, or else the WDT timer will timeout and reset the controller. 
 

Host Node 

Selecting a Host Node allows ScadaBuilder to download application files (the remote controller program) to a master 

controller which in turn will transfer the files via the File Transfer mechanism in the Network Session. See Remote 

Host File Transfers (on page 257) section for more details. 
 

Enable I/O Scan Sync Trigger 

This feature is used to run the I/O scan faster than the ISaGRAF scan.  With this option unchecked, the I/O will be read 
and written to once every ISaGRAF scan.  Enabling this checkbox will break away the I/O scan from the ISaGRAF 

scan.  This feature is used mainly in conjunction with High Speed Logging. 
 

I/O Scan Sync Rate 

Specify the time down to 10 milliseconds for the I/O scan to run independent of the ISaGRAF scan time.  This feature 

is used mainly in conjunction with High Speed Logging. 
 

Node Settings - Ethernet / Serial IP Tab 
The default interface for most controllers is the Ethernet Port.  This dialog sets up most of the parameters of how the 
Ethernet port interfaces with other systems. 

In the case of serial ports however, any serial port's TCP/IP parameters both client and server configurations can be 
accessed from this dialog.  The Serial IP section gives an overview of those ports available and those being used by the 
TCP/IP stack. 

Putting a controller on an existing network should be done with care.  Most controller situations use a static IP address 
and this is recommended practice for any controller that is live on a network.  If you have a system or network 

administrator, you should consult them as to what addresses to use.   

Configuring a controller with a duplicate IP address on a LAN system where other users are relying on the connection 
could have dire consequences.  It is recommended that you ping the address from a local computer on the same 
network before connecting the new Controller / Node to make sure that no other device is on the TCP/IP address. 

Please see Appendix A, An Ethernet/Internet Primer for TCP/IP (on page 493) for more details on configuring your 
controller and understanding TCP/IP networking in general. 
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Enable Ethernet 

This check box enables the Ethernet port as well as turning on TCP/IP in general for the entire controller.  This box 
must be checked and the required data in this dialog filled out for an Ethernet port to support FTP, HTTP, Modbus 

TCP, ISaGRAF debugging over Ethernet and Telnet Textual User Interfaces (TUI's). 
 

Obtain/Specify IP address 

There are two ways to configure the IP address for the controller when TCP/IP is enabled. 

¶ Obtain IP Address Automatically (DHCP) - If your network has a DHCP (Dynamic Host Control Protocol) server 

then the IP address can be obtained automatically when the controller starts.  This will also configure the network 
mask and gateway IP parameters.  This is useful for applications that act only as network clients, such as sending 
out emails, transferring files to and from FTP servers or talking to Modbus TCP Slave controllers (with the 

Modbus TCP Master protocol).  In these cases, remote hosts do not need to initiate connections with controller, 
thus they don't rely on the controller's IP address being "static". 

¶ Specify IP Address - Allows you to manually configure the IP address along with network mask and gateway.  

This is required when a controller is going to act as a network server (FTP or HTTP) or serving data 
communications (Modbus/TCP Slave) between nodes.  In these cases, the remote hosts must know the IP address 

of the controller and rely on it being "static" not "dynamic". 
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Node IP Address 

The IP address associated with the Node. IP addresses uniquely identify devices (hosts) on a TCP/IP network. You 

must pick a valid IP address in order for TCP/IP to be operational. 

Contact your network administrator for a proper IP address. (Just picking an IP address at random is not a good idea -- 

you may disrupt your network!) 

If you are the network administrator, then you must set up addressing properly on your network. It is important that 

each IP address is unique on the network. If your network or device is connected to the Internet, its IP address must be 
globally unique on the Internet. 

If (and only if) your network has no connection to the Internet or any other networks, you may use a set of addresses 
that are designated for such a purpose. One such set of addresses are of the form: 

192.168.x.x 

For example, you could use the following IP addresses on a completely isolated Local Area Network (LAN) to assign 

to 5 unique nodes: 

192.168.1.1 

192.168.1.2 

192.168.1.3 

192.168.1.4 

192.168.1.5 

On selected ICL hardware, the last byte of the IP address can be read from a switch (see "Read TCP/IP Address From 

Switch" on page 45). This makes setting the IP address easily accomplished in the field without having ScadaBuilder. 

 

Caution when entering IP address information 

If youôre not sure of what to fill in here, consult with the system administrator for your 

network. Do NOT pick random values or use the ones shown! 

 
 

Read TCP/IP Address From Switch 

When this setting is enabled, it will cause the Node to read the last byte of its IP address setting from the onboard 

address switches.  

Notes: 

¶ Only certain ICL hardware supports the ability to set the IP address from a switch. 

¶ IP addresses are 4-byte values, with each byte separated by a period character. For instance, 192.168.1.200 is a 

valid IP address. Each byte of the address has a valid range of 1-254. 

¶ The first 3 bytes of the address are taken from the Node IP Address (on page 45) setting. 

¶ If the address switches are set to "0" then the entire Node IP Address setting is used. 
 

Network Mask 

The network mask (or "netmask") allows the ICL controller to determine if the remote network node is on the Local 
Area Network (LAN) or Wide Area Network (WAN). 

It is beyond the scope of this document to explain all the details, but we will give a brief example. If the netmask is set 
to 255.255.255.0, and the controller's IP address is 192.168.1.23, a remote node IP address of 192.168.1.45 is on the 
LAN and a remote node IP address of 192.168.7.15 is on the WAN. To talk to node on the WAN, the controller must 
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route its message through a gateway. The "zero bits" of the netmask indicate the part of the IP address that can be 
changed and still have the remote node be on the LAN. 

Please see Appendix A, An Ethernet/Internet Primer for TCP/IP (on page 493) for more details. 
 

Network Gateway 

This is the IP address of the gateway used to access other network nodes beyond the Local Area Network (LAN).  This 
can also be the address of a LAN's Gateway to the Internet including DSL, ISDN and Cable routers. 

Network Gateways are often referred to as Firewalls and Routers and MUST be located on the same logical network as 
the controller. 
 

Domain Name Servers 

Specify the primary and secondary domain name servers (DNS) that will be used by controller.  Domain name servers 
are used to resolve host names into numeric IP addresses. 
 

Include Domain Name Servers In Routing Table 

Check this box to add the DNS server addresses to the routing table automatically and apply them to this interface.  If 
this box is not checked and there is a second TCP/IP port (i.e. a serial port) and that second interface is set to the 

default (see Node Settings - TCP/IP Routing Editor (on page 47)), the system will attempt to do a DNS lookup over 
the second port instead of using the Ethernet TCP/IP interface which may cause problems. 
 

Internet IP Address (WAN) 

This field is used by ScadaBuilder for downloading and accessing the controller from a non-native network (such as 
the Internet).  This configuration is not downloaded to the controller. 

This IP address will represent the controller from the WAN side of a firewall, gateway or router while maintaining the 
controller's "internal" network address configuration.   

If the Internet IP Address (WAN) parameter is not defined, then ScadaBuilder will use the Node IP Address as the 
destination for downloads and file access. 
 

TCP/IP Max Sockets 

This parameter allows more memory and user sockets to be set aside for socket based (TCP/IP) operations such as 
Email, Modbus TCP/IP/UDP, Telnet TUI and other IP based features.  It does not have any affect on FTP or HTTP 
capabilities. 

Set aside a socket for 

¶ for every client you configure in a Modbus TCP Slave Session. 

¶ for a Telnet TUI, configure one for each TUI instance you define on the TUI General Tab 

¶ for each Modbus TCP Master Session with an IP address destination  

¶ for each Email Session.  

This parameter may be configured to use up to 64 sockets.  Each Socket takes a small amount of memory so there is 
some trade off with the number of sockets available and the amount of program memory available. 
 

TCP/IP Max TCP Retry Time 

Sets the maximum duration of a tcp retry. If a value greater than 255 seconds is specified, connections never timeout. 
This is very useful in wireless applications where nodes roam in and out of service. 
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Include domain name servers in routing table 

This option allows the user to automatically add the DNS servers to the Sockets routing table to access the ethernet 

port for domain lookups.  This is especially useful when the default TCP/IP interface is something other than the 
Ethernet port such as a Dialup PPP or SLIP connection. 
 

Domain Name Server (DNS) Retries 

The Domain Name Server (DNS) Retries controls how often the domain name server is queried for an IP address after 
a failure.  The first retry happens after the first try has failed.  The system will then wait for double the Retry (ms) 
parameter before trying again.  The time will be double on each successive retry. If the retries are exhausted, a 

communication failure will be posted according to the local Network Session Configuration.  Each try will alternate 
between the Primary and Secondary DNS servers.  In most cases, the status buffer of the client Network Session will 

show the number of attempts as well. 
 

Routing Button 

The "Routing" button opens the TCP/IP Routing Editor window. The TCP/IP Routing Editor allows you to create 

entries that determine which ports should be used when sending data in order to reach the desired host. 
 

Routing Editor - Internal Routing Entries 

Entries are placed in this list as outgoing sessions that use TCP/IP ports are configured.  Internal Routing Entries are 

not editable. 

Network Port Specifies the physical Network Port the route (destination I/P address) will use. 

Destination I/P Address the Controller / Node is trying to contact over the above Network Port 
Interface. 

Session Network Session that will use the route (destination I/P). 

 
 

Node Settings - TCP/IP Routing Editor 

The TCP/IP Routing Editor allows you to create entries that determine which ports should be used when sending data 

in order to reach the desired host.  This only needs to be done if you have configured your controller to use multiple 
TCP/IP interfaces (such as both an Ethernet and PPP serial port). 

To start, select the default interface. This is the interface port that will be used to send all transmission to IP addresses 
that are not otherwise specified in the routing table. 

Next, enter the network port that will used to communicate with the destination.  Then, select the destination type (this 
can be either a host name, numeric IP address or other node that is part of the project). Finally, enter or select the 
destination that is appropriate for destination type. Click the "Add" button to add the entry to the list. Repeat for as 

many entries as you wish. To find out more about a particular option, click the   button and then click the option. 

Let's look at a specific example: 
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The default routing entry is the "Ethernet" port.  Any transmission to an IP address that is not specified in the routing 
table will go out the Ethernet port. 

An entry was made specifying that the Com3 network port interface should be used when communicating to the 
"Modbus Slave Node". An entry like this typically means that Modbus/TCP Master has been configured to run on 

Com3 and it is connected to a remote node that is running Modbus/TCP Slave. The IP address that was specified for 
the Modbus Slave Node (remote node) will become the destination IP address 

Once an entry has been put on the list, you can change its order or delete it by right clicking on the item. 

The addresses in the yellow area are configured automatically when a Network Session uses a TCP/IP Network Port of 

any kind for client (master) operations.  These entries are done by the system and are not editable. 

 

A more complete tutorial on Ethernet with a detailed description 

of routing is contained in Appendix A (see "Appendix A, An 
Ethernet/Internet Primer for TCP/IP" on page 493) at the back of 

this manual. The tutorial is entitled ñThe Ethernet/Internet 
Primer for ICL Controllers. 

 
 

Routing Editor - Default Network Port 
Specifies the network interface port that will be used to send all transmission to IP addresses that are not otherwise 
specified in the routing table. 
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Routing Editor - Entry Network Port 
Specifies the network port that will used to communicate with the destination. Only network ports that have been 

configured (enabled) to use TCP/IP will show up in the list. 
 

Routing Editor - Entry Destination Type 
Specifies the destination type for the remote host/node. This allows the user different methods for entering the 
destination. The destination can be entered as either as a project node name, numeric IP address/mask or host name. 
 

Routing Editor - Entry Destination 
Specifies the destination for the routing entry.  This control will morph depending on the selection of the destination 

type.  There are three different destination types as listed below: 

¶ Node Name - This references a node or controller that is part of the project.  The IP address that was configured for 

the selected node will become the destination IP address.  The selected remote node cannot use DHCP as it must 
have a static IP address. 

¶ IP Address/Mask - This is used to specify a numeric IP address or range of addresses for the destination. 

¶ Host Name - This specifies the name of remote host that is the destination.  DNS entries must be specified for the 

local node so the host name can be resolved. 
 

Node Settings - ISaGRAF Tab 
This section configures those aspects having to do with the compilation (make), download and debugging of the 
ISaGRAF portion of the Node. 
 

Enable ISaGRAF 

If this checkbox is enabled, it means that the selected Node configuration is part of an ISaGRAF project. 

ScadaBuilder can be used in conjunction with ISaGRAF. ISaGRAF is used for control logic, and ScadaBuilder is used 
for communications and other features. When used in this fashion, ScadaBuilder gets it register definitions from the 
ISaGRAF dictionary. 
 

Include ISaGRAF Application Files 

When checked (default), the ISaGRAF application files will also be sent when the startup configuration (see Target | 
Send Startup Config... menu selection) is sent to the target node. By first performing a make (see Tools" | ISaGRAF 
Make... menu selection) to compile any application changes, this allows the user send all of the updated program files 

that are required to run the application (without having to launch the ISaGRAF development/debugger tools). 

The ISaGRAF application files that are downloaded when this option is checked are: 

¶ NODE.SBR 

¶ ISA1.PGM 

 
 

Enable ISaGRAF Strict Variable Checking 

When enabled (default), strict checking will not only insure that the endpoints of a referenced block are valid 

ISaGRAF variables, but that all the variables in the block are valid as well. 

For example, with strict checking enabled, the ScadaBuilder Workbench will not let you attach a block with a missing 

variable to a "delta" Trigger. 
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Send ScadaBuilder Configuration Over Debugger 

This option is left checked most of the time.  It can be used to recover some memory from the system at the cost of a 

little convenience. 

Checked 

The ScadaBuilder node file "node.sbr" which is stored in the <node name> directory will be compiled into the 

ISaGRAF program image during a Make which allows it to be transferred to the controller when an ISaGRAF 
Debugger download is done.   This convenience costs application memory by placing the node.sbr file as a binary 

resource within the ISaGRAF program.  The larger the file, the less memory available to the ISaGRAF application. 

Unchecked 

The ScadaBuilder file "node.sbr" will not be compiled into the ISaGRAF program when a Make is done.  The 

ScadaBuilder configuration must then be downloaded using the Target | Send Startup Config... menu or the Target 

button.  Changes done in ScadaBuilder will not be updated until the Target download operation is performed. 

The advantage however, is a significant gain in program memory.  This is particularly useful in combination with other 

memory intensive features such as HTTP and FTP when resources are at a premium. 
 

ISaGRAF Debugger Port 

This setting determines which port on the target controller is to be used by the ISaGRAF Runtime Kernel for the 

debugger link to communicate with the ISaGRAF Workbench running on your PC. 

If you change this setting, you need to download the changes to the target controller by choosing Target | Send Startup 
Config... . 
 

ISaGRAF Debugger Port Baud 

This setting configures the baud rate of the target controller for the ISaGRAF Runtime Kernel debugger link. The 

debugger link is used to communicate with the ISaGRAF Workbench running on your PC.  

If you change this setting, you need to download the changes to the target controller by choosing Target | Send Startup 
Config... . 
 

Local Port (PC side) 

This selects the port on the PC side to be used when serially debugging with ISaGRAF.  Only available comports on 
the PC will show up in this drop down box.  The baud rate is automatically configured from the debug settings 
baudrate. 
 

Node Settings - FTP/HTTP Tab 
All FTP and HTTP server configuration are done in this tab. 
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It should be noted that if the controller is to be used as an 

FTP client (with a Network Session and the FTP protocol 
defined there) that FTP will be enabled automatically. 

 

 

When FTP is turned on and made available as an interface, a 
hidden user name password is generated that follows the 

ScadaBuilder source files for communicating with the 
controller.  ScadaBuilder uses this account for download the 

Target configuration, voice files and program files via 
Ethernet. 

 
 

Enable FTP 

This enables FTP support on the Node. This feature can only be enabled if there is a TCP/IP interface (such as 

Ethernet) enabled.  

In addition, "Sockets" must be loaded onto the target. This can be accomplished through the ScadaBuilder Workbench 
by choosing Target | Send Sockets on the main menu when the desired Node is selected in the Project Manager 

window. 
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FTP Server Port Number 

The FTP server port number specifies the TCP/IP port number that is used by the FTP server to monitor (listen) for 

client connections.  The default port number is 21. 
 

FTP Server Status Buffer 

The FTP server status buffer can be used to select a buffer register (message) that holds the current status of the FTP 

server connection. Connection, directory and file transfer information will be loaded into the buffer as appropriate. 
This is primarily a debugging aid that is typically displayed on a TUI screen. 
 

FTP Client Status Buffer 

The FTP client status buffer can be used to select a buffer register (message) that holds the current status of the FTP 
client connection. Login and file transfer information will be loaded into the buffer as appropriate. This is primarily a 
debugging aid that is typically displayed on a TUI screen. 
 

FTP Client Response Timeout 

The FTP client response timeout sets the response timeout for FTP client commands.  If the specified time elapses 
before the expected completion response is received, the system considers the operation to have timed out and failed.  

The timeout can be disabled by setting the value to '0'. 
 

Node File Transfer Mode 

There are three options for downloading controller configuration from the Target menu. 

FTP This option will use FTP for all updates.  No serial port will be used. 

Zmodem This option will always use the serial port and the ZModem file transfer utility to download 
controller updates.  This option stops the controller or if that fails, asks the user to reset the 

controller to begin a download. 

Prompt This option allows the system to intelligently choose which interface.  The user will be prompted 

to use FTP.  Upon answering Yes, ScadaBuilder will attempt an FTP download.  Should that fail, 
the system will then attempt to use ZModem to download.  The user may then be prompted to 
reset the controller if necessary. 

 
 

FTP Passwords Button 

The "Passwords" button opens the User Passwords Editor window. The User Passwords Editor allows you to specify 
user accounts, passwords and access privileges that are allowed when logging into the FTP server. 
 

FTP User Passwords Editor 

The User Passwords Editor allows you to specify user accounts, passwords and access privileges that are allowed when 
logging into the FTP server. 

To start, enter a user ID (this is the account) and password for the user in proper fields. Next, specify the initial 
directory you wish the user to start in when they log in.  Also, set the check boxes to specify the privileges that will be 

allowed for the user when they login.  Click the "Add" button to add the entry to the list. Repeat for as many entries as 

you wish. To find out more about a particular option, click the   button and then click the option. 

Let's look at a specific example: 
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The first entry "admin" will cause the user to initially log into the root directory and have unrestricted privileges. The 
second entry "user1" will log into the '\temp' directory with read only access. 

Once an entry has been put on the list, you can change its order or delete it by right clicking on the item. The "Apply" 
can be used to change the privileges of a selected entry. 

NOTE: If no entries are added to the list a default "anonymous" account will be created that allows logging into the 
root directory with read only access. 
 

User ID 
Specifies the user ID to use for the entry. 
 

Password 
Specifies the password to use for the entry. Use a single '*' character if no password is required for the entry. 
 

Initial Directory 
Specifies the initial directory that is used when the user logs in. Use a single '\' character to represent the root directory. 
 

Read Checkbox 
This checkbox indicates that the user can read files from the file system. 
 

Write Checkbox 
This checkbox indicates that the user can write and delete files from the file system. 
 

Make Dir Checkbox 
This checkbox indicates that the user can create directories on the file system. 
 

Change Dir Checkbox 
This checkbox indicates that the user can change directories on the file system. Specifically to a "parent" directory of 
the initial directory.  The user can always move to a subdirectory under their specified initial directory. 
 

Apply Button 
The "Apply" button applies the currently selected privileges to the selected entry in the list. 
 

Enable HTTP 

This enables HTTP support on the Node. This feature can only be enabled if the "Enable TCP/IP" checkbox on the 
"Ethernet / Serial IP" Tab has been selected. In addition, "Sockets" must be loaded onto the target. This can be 
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accomplished through the ScadaBuilder Workbench by choosing Target | Send Sockets on the main menu when the 

desired Node is selected in the Project Manager window. 
 

HTTP Server Port Number 

The HTTP server port number specifies the TCP/IP port number that is used by the HTTP server to monitor (listen) for 

client connections.  The default port number is 80. 
 

HTTP Server Status Button 

The HTTP server status buffer can be used to select a buffer register (message) that holds the current status of the 

HTTP server connection. Status information will be loaded into the buffer as appropriate. This is primarily a debugging 
aid that is typically displayed on a TUI screen. 
 

HTTP Permissions Button 

The "Permissions" button opens the HTTP Permissions Editor window. The HTTP Permissions Editor allows you to 
specify user accounts, passwords and access privileges that are allowed when logging into the HTTP server. 
 

HTTP Permissions Editor 

The HTTP Permissions Editor allows you to specify user accounts, password and access privileges that are allowed 
when logging into the HTTP server. Start directories and HTML page links may also be specified. 

To start, enter a user ID (this is the account) and password for the user in the proper fields. Next, specify the initial 
directory you wish the user to start in when they log in. If you specify an HTML page (optional) then an HTTP link to 
that page will be added to the Tools | URL list menu. Set the check boxes to specify the privileges that will be allowed 

for the user when they login. Click the "Add" button to add the entry to the list. Repeat for as many entries as you wish. 

To find out more about a particular option, click the   button and then click the option. 

Let's look at a specific example: 

 

The first entry "admin" will cause the user to initially log into the root directory and have unrestricted access. The 

second entry "user1" will log into the 'applets' directory (off the root) with only get file privileges. The HTTP link 
"<ip_address>/applets/MyPage.htm" will be added to the URL list. 
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Once an entry has been put on the list, you can change its order or delete it by right clicking on the item. The "Apply" 
can be used to change the access privileges of a selected entry. 

NOTE: If no entries are added to the list then a default account will be created that will allow anyone to log into the 
root directory with unrestricted access. 
 

User ID 
Specifies the user ID to use for the entry. Use a single '*' character for when the client logs in without a user name. 
 

Password 
Specifies the password to use for the entry. Use a single '*' character if no password is required for the entry. 
 

Directory 
Specifies the initial directory that is used when the client logs in. Use a single '\' character to represent the root 

directory. 
 

HTML Page 
If an HTML page (optional) is specified then an HTTP link to that page will be added to the Tools | URL List... on the 

main menu. Each link on the URL list will be displayed in the format: 

   "<ip_address>/<directory>/<page.htm>" 

You can then click on the HTTP link to launch your web browser and load the specified page. This is typically used 
with the ErgoView option to provide a convenient way to access web pages that have developed and loaded on the 
system. 
 

Add Button 
The "Add" button causes the entry to be added to the user list. 
 

Get Files Checkbox 
This checkbox indicates that the user may get files from the file system. 
 

Post Files Checkbox 
This checkbox indicates that the user may post files to the file system. 
 

Use CGI Checkbox 
This checkbox indicates that the user may use CGI. 
 

Apply Button 
The "Apply" button applies the currently selected privileges to the selected entry in the list. 
 

Node Settings - Advanced Tab 
Most options in here are for advanced user only.  Contact technical support should you find yourself needing the 

feature here. 
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Startup Command Lines 

For advanced users only. 

These are DOS batch file commands that are to be included in the batch file that starts the ScadaBuilder Node. This 

allows you to do any special processing before the ScadaBuilder Virtual Machine or ISaGRAF Kernel and the Node 
configuration files are loaded. 
 

Show Internal Com Ports 

Advanced users only.  

If enabled this will show and enable use of internal communication ports on those controllers (such as EtherLogic and 

ScadaFlex Plus) that use internal serial I/O processors. This allows access to some advanced features via Modbus. See 
the appropriate hardware reference guide for details and a Modbus register map. 
 

Disable I/O Scan 

If this setting is checked, I/O updating will be turned off. This can be useful as a troubleshooting aid to isolate the 
controller from what the real I/O is doing. 
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For normal operation, do not disable the 
I/O scan 
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The ScadaBuilder Tool Bars and Menus 

The ScadaBuilder Program Manager gives an abundance of tools to provide you with the most connectivity to your 

controller(s) and the most visibility into your process.  There are multiple ways to get data in and out of the box.  Many 
of the tools for doing so are right in the toolbars and menus. 

Quick Project (Scada Bunny)

Create a New Project (CTRL+N)

Open an Existing Project (CTRL+O)

Save The Current Project (CTRL+S)

Create a New Node in this Project

Add an Existing Node To This Project

Delete The Currently Selected Node

Target Update (no restart)

Target Update and Restart

Start or Reset Target

Start The ISaGRAF Program Manager

Make (compile) The ISaGRAF Application

Start The ISaGRAF Online Debugger

Start The ISaGRAF Online Debugger

Serial Terminal and TUI Viewer

Telnet Terminal and TUI Viewer

ScadaBuilder Online  Help
 

SECTION III  

The ScadaBuilder User Interface 
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File Menu 

 Quick Project 

The Quick Project icon (also known as the ScadaBunny) is to start 
a quick project.  This will build the project and node while 
prompting you through the steps to get it done.  It is the easiest 

way to create a new controller application. 

 New Project 

Starts a new project in a new directory.  It does not create a usable 
application, only a template for holding more nodes. 

 

 Open Project 

Opens an existing project.  It allows the user to browse to their existing projects and open them. 
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Close Project  

Closes the current project and prompts if there are any changes to be saved in the nodes or the project. 

 Save Project  

Save the current project to the .SBP file.  This does not save the individual nodes in the project, only the project 
configuration. 

Save Project As... 

This allows you to save a project some where else on your computer as a working copy.  If you are looking for 
backups, use the Project | Archive menu and save off the resulting ZBP file. 
 

PROJECT Menu 

Archiving and Restoring Source Code To and From The Controller 

Archive... 

Allows you to archive a project to backup and restore at a later time.  
Archiving a project zips everything in the project directory into one 

file (except other project archives).  Archives may be password 
protected.  If you do not want a password then simply hit enter when 

prompted. 

Restore... 

Allows you to create a new directory for a project and restore a 
previously "Archived" project to that path. 

 

Archive to Target... 

Archives the current project and then downloads it to a controller's file system either serially (Zmodem) or if available, 

over FTP.  This allows others to restore from the controller so they know they have the latest source code. 

 

Archiving to the target controller is only way to be able to upload the code 

from the controller later on.  If this step is not done, then someone without the 
source code CANNOT modify the program.  They can only start anew. 

Restore From Target... 

Allows project archives to be retrieved from the controller if they have been placed there.  If they have not, there is no 
way (unless they downloaded a node archive to the unit) to retrieve to source code.  It is not stored by default. 

Notes... 

Allows notes to be place with this project.  When a report is generated (see the Tools menu (on page 69)), these notes 

will show up close to the head end of the project documentation. 

Settings... 

These are basic settings that govern how the project downloads and compiles programs for you automatically. See 
Project Settings (see "Project Settings Reference" on page 39). 
 

NODE Menu 
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 New... 

Add a new controller or RTU Node to this project.  You will be 
prompted for the controller/RTU type as well as any communication 
option it may have. 

 Add... 

Add an existing Node to the project.  It must already reside in the 
project directory. 

Copy... 

Copy the current node and all of its registers and source code into a 

new node in this project. 

 

 

 Remove... 

There are two styles of removal, 1) removes the node from the project tree but leave the files in place (so that you may 

Add it later on).  The other 2) will prompt you to delete all files meaning the node and its directory will be gone with 
no undo. 

Save 

Saves the current .SBN file (node) that has the target icon next to it.  If you exit from ScadaBuilder, you will be 

prompted to save as well. 

Importing and Exporting Source Code To and From The Controller 

Export... 

This allows you to Export a node and zip up everything about that Node and transfer it to another project. This 

produces a .ZBN file to import later on.  It can be password protected.  If you do not want to use a password then 
simply hit enter when prompted. 

The only caveat to this is if there are Bricknet links to other nodes in the project.  They will have to be manually 
reconciled or deleted in a new destination project. 

Import... 

Imports a .ZBN file into the current project that was previously Exported. 

Export to Target... 

Exports then downloads to the controller the resulting .ZBN for later recovery.  This only downloads the information 
about the selected node (the one with the target icon next to it).  The .ZBN file will be downloaded serially (Zmodem) 
or via FTP if available. 

Import from Target... 

Imports a previously Exported to Target .ZBN file.  If the previous user did not place the file on the controller (and 
there is no project archive on that controller), then there is no way to modify the program if you do not already have it. 

Notes 

Notes are good place to do things like revision history and documentation.  These notes will show up (if selected) at 

the head of the Node documentation from the Report Generator. See TOOLS Menu (on page 69) Report Generator for 
more details. 

Node Settings... 

For more detail on the Node Settings Dialog see 
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Node Settings - General Tab (on page 41) 

Node Settings - Ethernet / Serial IP Tab (on page 43) 

Node Settings - FTP/HTTP Tab (on page 50) 

Node Settings - Advanced Tab (on page 55) 
 

TARGET Menu 

All items in the Target Menu are used to update a controller in some way.  When an application is modified and 
compiled, at least one option on the Target menu will be used to get the configuration, program or both down to the 

controller. 

 

Send Complete Controller Setup... 

This option is used whenever the 
version of the ScadaWorks 

workbench and the runtime kernel 
on the controller are out of sync.  

This option causes a download of all 
files required to run on the 
controller. 

Target | Send Complete Controller 
Setup... is always done over a serial 

link with a null modem cable from 
the PC to Com1 of the controller. 

 

Selecting this menu will bring up the 
following dialog to select which 

functionality you wish to download.  If you 
are not sure, leave all of them selected and 
click OK. 

 

Downloading over a serial port 

from the PC will shutdown the 
application.  Caution should be 
used in live systems where 

equipment could be damaged by an 
uncoordinated shutdown. 
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1 If a voice feature (Dialers (see "Using Alarm Dialers" on page 147) or VUI  (see "Using the Voice User Interface" 

on page 163)) is used in your application, you will be prompted to regenerate the voice files for download. If not, 
the download dialog will appear and attempt to shut down the application. 

2 If a voice feature is used, the VOICE.SBW will be downloaded to the unit. 

3 The download will attempt to do an Application Make (Compile) automatically. 

4 If the Make was successful, the system will attempt to download the files associated with the selected features 

above. 

5  

6 At the end of the process, you will be prompted to restart the controller, Click OK. 

7  

8 The application should start up without any errors. 

 

All of the Target menu items unless otherwise noted may 

be utilized over FTP for remote downloads and updating.  
Node Settings - FTP/HTTP Tab (on page 50). 

Exceptions are Target | Update Bios... and Target | Send 
Complete Controller Setup... 

 Send Startup Config... 

Downloads just the application files for the controller.  This may be done over FTP or over a serial port .  Changes in 

the Node Settings dialog in ScadaBuilder are updated from this menu item or the Target button.  This option does not 
restart the controller but will stop the application if downloading over a serial link (Zmodem). 

 Send Startup Config and Start... 

This option does the same thing as the Target | Send Startup Config... option above but restarts the controller 

automatically after the downloads complete. 

 Start... 

Restarts the controller whether it is currently running an application or it is in the Stopped state. 

 Stop... 

This option shuts down the application and all TCP/IP drivers and prepares the controller for a serial download. 
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Send ISaGRAF Runtime Kernel... 

Updates the ISaGRAF runtime Kernel and synchronizes the versions with ScadaWorks installed on the computer.  This 
option is also done from the Target | Complete Controller Setup... option above. 

Send Sockets... 

Updates the TCP/IP drivers on the controller.  It is recommended that this be done over a serial connection though FTP 
updates are possible. This option is also done from the Target | Complete Controller Setup... option above. 

Clean Target... 

Removes all application related data from the controller preparing it for a new application. This option is also done 
from the Target | Complete Controller Setup... option above. 

Generate Voice... 

Generates the voice file, does an application Make if necessary and downloads the appropriate voice files to the 
controller.  The controller must have an ICL dialup option to utilize this feature. This option is also done from the 
Target | Complete Controller Setup... option above. 

Query... 

This option will be implemented in a future release. 

Update Bios... 

As controllers progress, they sometimes need the level of software below the ISaGRAF runtime kernel to be updated.  

This must be done over a serial link and requires user interaction. 

 

Contact ICL Technical Support (see "Copyright Notice" on page 

2) before updating the BIOS to see if this is a necessary step for 
you. 

Do not interrupt power to the controller during this process. 

 
Check For Bios Updates... 

This option requires an Internet connection and will go to the ICL web site and download the latest BIOS files 
available for all controllers. 

Send Files and Start Update... 
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This will send the 
utility and BIOS 

fil es down to the 
controller and 

begin the BIOS 
update.  The 

Terminal window 
will open and you 
will be prompted 

through a couple 
of questions. 

 

 

 

 

 

Click OK and hit 
"Y" to start the 

process. 
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Wait for the process to 
finish. 

 

 

Reset the 

controller by the 
Reset button on 
the controller or 

by cycling power. 

You will see the 

system copy a few 
files.  The 

controller should 
now be ready to 

accept new 
firmware. 

Close the terminal and click on the Target | Send Complete Controller Setup... menu to complete the upgrade process. 

Start Update... 

If the files have already been sent to the controller, you may start the update at any time.  This is in case the updates 
failed the first time through. 
 

SETUP Menu 

The setup menu simply is a navigation tool to get to the right record to setup.  Follow the links for more information. 
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Registers (on page 83) 

Mappings (see "Mappings Reference" on page 371) 

Using Triggers 

Using Alarms (on page 137) 

Using Log Files -- Data and Alarm Logging (on page 171) 

Using Alarm Dialers (on page 147) 

Using Local Events (see "Using Local Alarms" on page 143) 

Using Local Alarms (on page 143) 

Using Network Ports (on page 195) 

Using Network Sessions (on page 205) 

Textual User Interface (TUI) (on page 311) 

Using the Voice User Interface (on page 163) 

Global Positioning Satellite (GPS) Interface (on page 375) 

I/O Scaling
1
 

Using I/O Channels and Mapping Registers (on page 109) 

 
 

ISaGRAF Menu 

The ISaGRAF Menu provides access to the 
ISaGRAF program development tools and utilities 

that are useful for controller program testing and 
maintenance. Some of the ISaGRAF menu 
elements have equivalent ñhot keysò. For these 

elements, the hot key icons are pictured before the 
element name. 

 
 

 ISaGRAF Workbench  

Select this menu item to bring up the ISaGRAF program development workbench. Use this tool to create and edit 
control programs in the ISaGRAF development environment. 

 ISaGRAF Make 

Select this menu item to compile (ñmakeò) a ScadaWorks program into an executable program that can be downloaded 

to the controller. 

 ISaGRAF Debugger 

Select this menu item to bring up the ISaGRAF program debugger to download a ScadaWorks program and monitor 
itôs execution with ISaGRAF real-time debugging tools. 

                       
1
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The menu items below are supported only for legacy 

purposes.  The ISaGRAF dictionary gets read when 
ScadaBuilder comes into focus and written when 
ScadaBuilder goes out of focus. 

Import ISaGRAF 

Select this menu item to load the ISaGRAF dictionary from the currently selected target node. 

Export ISaGRAF 

Select this menu item to save the ISaGRAF dictionary to the currently selected target node 
 

TOOLS Menu 

 Terminal... 

Opens the serial port terminal in ScadaBuilder.  It is used for Console 

interaction and TUI viewing and interfacing.  The default setting  for 
the Terminal and ICL controller consoles are 115200 baud,8 data bits, 

no parity and 1 stop bit. 

 

If you drag and drop a file from 

Windows Explorer, the file will be 
downloaded over the node's preferred 

interface (FTP or Zmodem). 

 Telnet... 

Opens a TCP/IP port typically to the Node's IP address on port 23 
(that is configurable in the TUI interface).  The telnet terminal is ideal 

for TUI viewing remotely over Ethernet or dialup. 
 

File Transfer... 

This opens a File Transfer window that can work either over serial (with the controller stopped) or with the FTP 
interface if configured. See Node Settings - FTP/HTTP Tab (on page 50) for more information on configuring FTP. 

The File Transfer Window 
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This window allows you to do file maintenance over the serial port or over FTP (Ethernet).  You can view upload, or 

download any file you wish from the controller.  To use over FTP, you must have FTP enabled, and have the source 
code of the node.  The Node's files are on the right hand pane and the local PC files are on the left hand pane.  Clicking 
on the Project Directory button will return you to the project folder. 

On the right are several buttons: 
  

 Refreshes the current listing. 

 Create a new folder on the controller. 

 View the currently selected file in the right hand pane (opens in Notepad). 

 Rename the currently selected file. 

 Delete the currently selected file. 

 

Any given listing will show the 
folders on the disk and any files 

with their sizes in bytes and the 
date and time they were last 
written to according to the 

controller's time.  Date and time 
can be handy to see if a log file 

has been written to recently and 
in need of uploading for example. 
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The file Filter specification allows you to pick and 
choose what files you wish to display.  Some disk 

systems (like this one) get crowded and it is 
difficult to pick out the files you want. 

 

 

Right clicking on a file also brings up the speed menu shown 
here to the left. 

 

 

When you view a file, ScadaBuilder will look for 

a file type association (.pdf's are for Acrobat 
Reader for example) and open the file.  If no 

association is found then the file will be opened 
in Windows Notepad. 

 

Uploading Files 

To upload files, simply select them in the right hand pane and click on the << button.  The file will be uploaded to the 
directory shown in the right had pane.  This is handy for uploading your log files (.lg1 or .lg2) as well as the system.log 

file that can help you with troubleshooting more difficult problems on the system. 

Downloading Files 

To download files to the controller, select the file in the left pane and click on the >> button. 

 

The File Transfer Window also supports 
dragging and dropping files from pane to pane 

and also from Windows Explorer. 

 

In either case, you will see a progress dialog.  You can abort at any time. 
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If you want less or more details, click on the  button. 

 Send Setup To Host 

This feature allows for the remote download of files via Bricknet or Modbus.  See Remote Host File Transfers (on 

page 257) for more information. 

Report Generator... 

This option allows you to output the ScadaBuilder configuration into PDF format for insertion into a customer OEM 
manual. 

Click on the Tools | Report Generator... menu 
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The Data here is for the title page of the report.  If you wish to have a watermark image on the front cover, provide the 
path to the image file in the field above. 

Click on the Option tab. 

This configures which parts of the ScadaBuilder 

configuration you want in the report. 

Anything checked in here will show up on the report 
tree. For example if only Registers and Triggers are 
checked, then all registers will be shown but those 

that have triggers applied to them will also have the 
Trigger record configuration in a subordinated 

section following the Register definition. 
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If your application does not utilize a section (for example, you have 
no VUI) then uncheck if from the report generator. 

If you do not want a subordinated section to show up in a main 
section, you can expand the tree and uncheck the undesirable 

components. 

You can also select and unselect all components. 

 

A good rule to follow is: 

If you don't need it, uncheck it.  These reports can get 
very large. 

 

Go back to the Setup tab.  Here you can save your 
report configuration by clicking the Save button and 

telling the file dialog where to save the .rpg file. 

Loading is the reverse process. 

Click the generate button and the report should 

generate and open for you. 

You must have Adobe Acrobat reader 4.0 or later. 

 

Your report should look like this with proper headers and page numbers. 

 

Auto LAN Restore 

This option allows ScadaBuilder to temporarily change your IP address on a particular interface on the PC in order to 
communicate with the controller over TCP/IP and FTP.  When ScadaBuilder exits, it will set the PC interface back to 
the address it was before. 
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When the option is checked and 
you attempt to do a Target 

download operation at any time, 
FTP is enabled on that node and 

the download mode is set to FTP 
then you will get this dialog here. 

Enter the last octet (typical 
configuration).  It cannot be the 

same as the Current IP Address 
field. 

ScadaBuilder will attempt to 
download over FTP at this point. 

 

 

 

Be sure that applications like email clients, FTP clients 
and Windows Explorer windows looking at network 
shared drives are all shut down before clicking OK on the 

above dialog. 

This dialog will come up if you try to debug ISaGRAF  over Ethernet and the Auto Lan Restore option is checked. 

Restore LAN Address 

After the Auto LAN Restore option has had its way with your Local Area Connection interface, you can manually 
restore the old address (even if it was obtained from a DHCP server). 

 

Your old LAN IP address will be restored 

when you exit ScadaBuilder. 

URL List 

This list is really configured in the HTTP Section of ScadaBuilder when you enter permissions.  For each permission, 

you can have a web page associated with it.  This URL list provides a quick link to those pages on the currently 
selected node.  See HTTP Permissions Editor (on page 54) for more details on permissions and pages. 

Export To Ergoview 
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This utility export all register 
numbers and names formatted 

so that Ergoview can generate 
new instances of Modbus 

registers for use in Ergoview 
(VIB Laces) screens.  This is the 

same as essentially exporting a 
tag database.  

The Server loader 
instrumentation bean will read 

the file in and generate Modbus 
interface data. 

The time base is how often each 
of the points gets polled.  The 
Station address is almost always 

1. 
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ScadaBuilder is a configuration tool with a complex tree and branch structure that allows it to handle large numbers of 
individual data points (registers) or handle large blocks of data.  Knowing the hierarchy of ScadaBuilder and its more 

esoteric block handling features can save development time and program memory as well.  It can also improve 
program execution time as well as network throughput on telemetry systems. 

With ScadaBuilder, there are some basic records covered in the manual here as individual configurations including 
Registers, Triggers, Local Events, Network Events, Log Events, Alarms, Local Alarms, Dialers,Call Groups, Log 

Alarms, Network Sessions, Log Files, and Network Ports. 

 

 

With ScadaBuilder, there is also the Textual User Interface (TUI) that can use some of these 
configurations directly. 

TUI Fields, TUI Value Lists, and TUI Buffers access Registers in the system 

TUI Alarms for displaying Alarm states 

TUI Buttons for use as a Triggers 

TUI Logs to display Log Files in real time 

The Voice User Interface can also access currently unacknowledged and acknowledged Dialer Alarms from any Call 

Group.  

For example, a Network Port is an entity unto itself and can be programmed in many ways.  Multiple Network Ports 

can reside on a unit at any given time.  But the real power of ScadaBuilder is that it can use a Network Port for 
multiple purposes. Practically any number of master-protocols can use a single Network Port and share it nicely. 

The same is true for many other records.  Records in ScadaBuilder are made to be reusable in many cases to do several 
different jobs at once.  Here is a simplified diagram of the hierarchy of ScadaBuilder's record types: 

SECTION IV  

The ScadaBuilder Hierarchy 



78 ScadaWorks Technical Reference Manual User's Guide 

 

 Optional Event

I/O Map

Change

Ack

Slave Session Data

Required Data

Read/Write Data

Protocol Data
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Call Group

Modbus RTU/TCP
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DNP 3

Email
FTP
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Modems
Ethernet

Event
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File Transfers
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IP

Network Port

Network Session

Log File

File
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R1

I/O

R1

Local Event

Registers

Data

Local Alarm

R1

Network Events

1 2 3

Dialers

Log Alarms

 

Here, the red lines represent a change of state or triggered events.  This is one record or telling another when to do its 

job.  The blue lines represent required or optional data reading or writing to the register to be used by the activated 
record. 

This looks daunting at first but let's break it down into smaller pieces. 
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For example, A Trigger (State 
on) might be used To trigger 

an Email to be sent out when a 
boolean register is set to true. 

The Email (another form of 
Network Event) can contain 

live register data that is 
inserted when the Email is 

composed for transmission. 

The Networks Session tells 

where to deliver the Email and 
what Network Port to use. 

Change

Email Session

State On

Registers

Data

Email Event

1 2 3

Trigger

Network Event

Network Session

Network Port

Ethernet Port

IP

 

Trigger Reuse 

Change

Email Session

State On

Registers

Data

Email Event

1 2 3

Trigger

Network Event

Network Session

Network Port

Ethernet Port

IP

Alarm
Log Alarm

Log File

File

 

Several Records are involved 

in this operation but reuse 
adds an efficient way to utilize 
configurations that you have 

already setup.  To our 
previous example, let's add an 

Alarm, Log Alarm and Log 
File to the mix so we can 

Email and Log our Alarm for 
later review: 

Only the three records for the 
Alarm, Log Alarm and Log 

File need to be added to 
complete the task. 

Triggers can also be combined to allow an Alarm to be reused for a common alarm configuration... 
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In this case, three 
different Trigger 

conditions are applied to 
one Alarm.  This Alarm 

does two jobs however.   

It uses a Dialer to call 

out over a dialup link 
and annunciate an Alarm 

and Register values to a 
user who in turn may 

acknowledge that Alarm 
over the phone. 

Call Group

State On

Registers

Data

Triggers

Alarm

Log Alarm
Log File

File

DialerState On
State On

Voice Modem

Dialup Port

Common

 Alarm

Phone

Numbers

Related

Registers

Related

Registers

 

The Alarm Triggers a Log Alarm which can format and record the offending data (or any register or text data you 
wish) and save it to a Log File on the controller for later retrieval.  Any change in the Alarm state will cause a write to 

the Log File through the Log Alarm. 

Multiple Dialers and Call Groups 

State On

Registers

Data

Triggers

Alarm
State On

State On

Phone

Numbers

Related

Registers

Alarm
Alarm

Dialer

Dialer

Dialer

Call Group
Call Group

Dialup Port

 

In this case, three Triggers fire three 

individual Alarms to three Dialers.  
Two of the Dialers share Call Group 1 

and the third Dialer utilizes Call 
Group 2.  Both Call Groups share a 

single dialup modem Network Port. If 
either interface is active, then it will 
take control of the port.   

 If both are activated at the same time, the first one in the list (first one created) has priority.  The Call Groups can have 

completely different phone number lists so that emergency type alarms may be delivered with one of the Call Groups 
and maintenance alarms may be delivered with the other. 

Using a Trigger To Activate a Polling Cycle 

In this case, it is necessary to make a system where there is one Modbus Master and multiple Modbus Slaves.  The 

Master can activate its Network Event list with just one Trigger to start the polling cycle.  The Network Events will fire 
one at a time (because they use the same Network Session) and progress through the Network Event list in the order of 
their definition. 
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Network Event 1

1 2 3
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What Are Registers 

Registers

Data

See: The ScadaBuilder Hierarchy (on page 77) 

Registers are memory locations for measurements, calculations, and data to be shared with other controllers and 

computers. In ScadaBuilder, there are four types of registers; Booleans for single bits, 32-bit Integers, 32-bit Reals 
(Floating Point values) and Messages (also known as buffers or strings). ICL controllers support up to 65,535 registers. 
Any of these can be configured as ñVolatileò (sets back to specific value on power-on/restart), or ñNon-volatileò 

(contents are preserved through power failures and program restarts).  

Register creation and maintenance is a function on the ScadaBuilder ñtreeò, accessed by clicking on ñRegistersò as 

highlighted below: 

SECTION V 

Registers 
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Double-clicking on ñRegistersò or a register type will bring up a new window with the tag names, addresses and 
comments for the registers. You can choose the register type using the selection box at the bottom center of the 

windowManaging Boolean, Integer and Real Register FieldsManaging Boolean, Integer and Real Register 
FieldsManaging Boolean, Integer and Real Register FieldsManaging Boolean, Integer and Real Register Fields 
 

Boolean, Integers and Real Register Windows 

The Registers windows are identical for Booleans, Integers and Real numbers. The top portion of these windows has 
an entry area to create new register definitions, while the lower portion displays the currently defined registers 

including their indexes (network addresses), initial values, retained flags and attributes. The attributes can be used to 
control the display of individual registers in various sections of ScadaBuilder making it possible to shorten the length 

of register selection lists. This feature makes it easier to work with programs that have a large number of registers 
where only a portion are used in specific areas of ScadaBuilder. 
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To make the registers window look less cluttered, you can uncheck the ñShow attributes columnsò box. 
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Unchecking this box leaves the Names, Indexes (network address), Initial Values, Retained flags (makes registers 
nonvolatile) and Comment text. 

 

Be careful. The windows for managing Boolean, Integer and 
Real registers look nearly identical, so itôs possible to 

accidentally have the wrong one selected! Be sure that you have 
chosen the right one before adding a register. 

Managing Boolean, Integer and Real Register FieldsManaging Boolean, Integer and Real Register FieldsManaging 
Boolean, Integer and Real Register FieldsManaging Boolean, Integer and Real Register FieldsManaging Boolean, 

Integer and Real Register FieldsManaging Boolean, Integer and Real Register FieldsManaging Boolean, Integer and 
Real Register Fields 
 

Managing and Editing Registers 

Once a register has been created, it appears in a list in the lower portion of the Register window. The register list may 

be sorted by any field to simplify finding a register or reviewing the settings of the registers. With a single click, you 
can sort the register list by name, index (address), initial value, attribute or comment. 
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Sorting Registers 

To sort the register list, click on the heading bar above the field that you want to sort by. Each time you click on the 

header bar, the list will be alternately sorted in ascending or descending order. An arrow in the header bar indicates the 
current sort field and direction. 

Editing Register (Tag) Names 

When editing register tag names, remember that these names may be any string up to 32 characters long containing the 

letters A through Z and the numbers 0 through 9, as well as the ó_ô (underscore) character. The name must start with A 
through Z and must be unique among all data types. 

The ScadaBuilder Register editor will tell you if you have named a register the same as another in the system as soon 
as you leave the edit mode or "Add" a new register. 

Right-clicking on the name displays a new selection window 
that allows the register to be moved up or down in the list. This 

only changes the displayed position of the register, not its 
network address. Note that the ñControlò and ñUpò and ñDownò 

arrow keys can also be used for moving registers up or down in 
the list. 

This can be handy if you wish to renumber a list of registers in 
particular order after the register has been moved in the list. 

 

The name of an existing register can be ñopenedò for editing by double-clicking on the name. The name text will turn 

blue while it is being edited. 
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Right-clicking on the name opens an editing selection window to cut, copy and 
paste the text of the register names.  

You can also use the standard Windows shortcut keys for these functions:  
(Ctrl-C for copy, Ctrl-V for Paste, Ctrl-X for Delete, etc.).  The register name 

will be qualified once you move off the field or if you hit enter. 

Editing Register Indexes (addresses) 

Register indexes may be any decimal number between 0 and 65,535. Each register's index must be unique across all 

register types except for an index value of 0. An index value of 0 may only be used by ISaGRAF internal variables that 
will NOT be accessed by ScadaBuilder functions. 

Indexes can be moved and renumbered individually or in blocks. Single click on an index to select it; double-click on it 
to edit it. 

To select a block of indexes, click on the individual indexes while holding down the ñCtrlò key, or if the registers are 
sequential, click on the first index, then hold down the ñShiftò key while clicking on the last index. You can also ñclick 

and dragò your mouse to select multiple registers. 

With the index or block of indexes selected, right-click to display a selection menu with functions to move the block up 

or down in the register list or ñEdit Selectedò to renumber the indexes. If the later function is chosen, a new window 
will be displayed to enter the starting index value for renumbering. The first selected index will be changed to this 

value, then increment it for the next value, etc. 
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Editing Register Initial Values 

The initial value of registers can be set individually or as a block. Single click on a register value to select it; double-

click to edit it. 

To select a block of initial values, click on individual values while holding down the ñCtrlò key, or if the registers are 
sequential, click on the first value, then hold down the ñShiftò key while clicking on the last value. You can also ñclick 
and dragò your mouse to select multiple registers. 

 

With the register value or block of values selected, right-click to display a selection menu with functions to move the 
block up or down in the register list or ñEdit Selectedò to change all of the selected values at once. If the later function 

is chosen, a new window will be displayed to enter the new value for all of the selected registers. 

Editing Retained Variable Attributes 

Any register may be designated as ñretainedò so that its value is preserved through a reset or power failure. 
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Registers can be moved and have their retained attribute changed individually or in blocks. Click on a single box to 
check or uncheck it. To select a block of attribute boxes, click on the individual boxes while holding down the ñCtrlò 

key, or for sequential registers, click on the first attribute box, then hold down the ñShiftò key while clicking on the last 
attribute box. 

 

With the attribute box or block of boxes selected, right-click to display a selection menu with functions to move the 

block up or down in the register list or ñEdit Selectedò to check or uncheck the boxes all at once. If the later function is 
chosen, a new window will be displayed to enter the desired retained state (checked or unchecked). 

Editing Register Display List Attributes 

The display list attributes of registers may be changed individually or in a group to select where registers are included 
in lists within ScadaBuilder. 

Registers can be moved and have their display list attributes changed individually or in blocks. Click on a single box to 
check or uncheck it. To select a block of attribute boxes, click on the individual boxes while holding down the ñCtrlò 

key, or if the registers are sequential, click on the first attribute box, then hold down the ñShiftò key while clicking on 
the last attribute box. 
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With the attribute box or block of boxes selected, right-click to display a selection menu with functions to move the 
block up or down in the register list or ñEdit Selectedò to check or uncheck the boxes all at once. If the latter function 

is chosen, a new window will be displayed to enter the desired attribute state (checked or unchecked). 

Editing Register Comments 

Register comments can be changed individually or as a block. Single click on a register value to select it; double-click 
edit it. 

To select a block of register comments, click on the individual values while holding down the ñCtrlò key, or if the 
registers are sequential, click on the first value, and then hold down the ñShiftò key while clicking on the last value in 
the block. 
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With the register comment or block of comments selected, right-click to display a selection menu with functions to 
move the block up or down in the register list or ñEdit Selectedò to change all of the selected comments at once. If the 

later function is chosen, a new window will be displayed to enter the new comment text for all of the selected registers. 

Message Register Window 

The Registers window for Messages (strings) is slightly different from the windows for Boolean, Integer and Real 
numbers. Message registers have an extra parameter for setting the maximum size of the message, but have no display 
list attribute parameters. 
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Message Size  

The size specifies the maximum number of memory bytes that will be reserved for the message. Not allowing enough 
memory will cause long messages to be truncated, but allocating excessively large messages will waste RAM 

resources. Since messages are frequently used to store telephone number strings, the default message size is 12 bytes 
which works well for telephone numbers with area codes and dialing prefixes. 

Editing "in place" in the Registers window 

All fields in the Registers window may be edit without right click. Simply click on the "cell" you wish to edit to select 

it then slowly click again. This places the cell into edit mode and the system will allow you to enter any valid 
characters you wish such as comments, initial values or registers names. The values entered will be qualified if you hit 
enter or click on another field. If you wish to cancel editing of a value, simply hit escape. 
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Deleting Registers 

 

If the register is in use by 
ScadaBuilder, it will ask you if 

you want to delete records 
associated with the register. 

 

If the register is 
used in ISaGRAF, 

you will not know 
it until the next 
time you do a 

Make or try to 
download to the 

controller. 

You can always cancel a 

deletion if the registers are 
being used in ScadaBuilder. 

Click on the small bar (row selector) and you can optionally 

drag the mouse to select more than one register or hold the 
shift key and click a second row selector then right click to 
get the speed menu shown above. 

Click on the Delete or hit the DEL key 

to remove the registers. 

 
 

Retained (Non-Volatile) Registers and Initial 
Values 

Retained variables have a specific interaction with the initial value given to the register. Retained variables are stored 
in a logically separate area in memory that is battery backed and scanned at startup for coherency. Coherency is 

checked with a Cyclic Redundancy Check (CRC) at startup. If the CRC does not match what the application is 
expecting at startup, then all initial values defined for retained variable will be stored to those registers. If the CRC is 
what the application is expecting, then the retained variables keep their last known value. 

During development, the CRC can be changed quite often causing initial values to be stored; the list below defines the 
possible causes for resetting the retained database: 

¶ Adding or deleting a retained variable 

¶ Adding or deleting a program module 

¶ Renumbering retained variables 

 

It is highly recommended that the 

programmer enter initial values that will 
make the program functional during the 
development period. This can keep the 

resetting of setpoints and timer variables to a 
minimum during a testing cycle. 
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Using Registers in Your Program 

Every ScadaBuilder dialog where registers are used utilizes the same interface--a Drop Down Tree. This is done for 

consistency and versatility. 

For example, configuration of an I/O point to a register (typically referred to as "mapping" in the ScadaBuilder I/O 

Configuration tool will look the same as mapping a register in the "Mappings" section of ScadaBuilder. For example, 
mapping an Analog Input channel, simply: 

expand the I/O section under Setup in ScadaBuilder  

double click on Configuration 

double click on AI channel 1 in the grid 

click on the start register drop down and expand the Integers section 

 

Simply select the register you wish to map to the I/O channel and you are done.  

Conversely you can select [New] and create a new register (or block of registers) in the ScadaBuilder Register Editor  

 

Then use the new register to map your I/O channel: 
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Click Add then Close and you should see: 

 

 

Notice that the Register Index is also displayed 
in the drop down as well as the register name.  

Click OK and your I/O point is mapped: 

 

This same [New] "Create on the Fly" option can be utilized wherever Registers are used in the ScadaBuilder software 

package. 
 

ISaGRAF Register Tools 
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Deleting, renumbering or renaming registers in the 

ISaGRAF dictionary is not a recommended practice. 

ISaGRAF has its own set of tools for editing and managing registers. These tools operate on the same database as the 

ScadaBuilder tools, although we recommend that you NOT use the ISaGRAF tools for most functions. Besides not 
having the same capabilities as the ScadaBuilder tools, it is possible to cause database synchronization problems that 
are not possible when configuring within ScadaBuilder. The exception is the import/export and cross reference tools 

that are useful, safe, and not duplicated by ScadaBuilder. 

ISaGRAF has other data types (Timers, Function Block Instances, and Defined Words) that are used for control 

programs but NOT used by ScadaBuilder. The Sort and Cross Reference tools are primarily used for writing logic 
programs and are not described here.  

For more information on ISaGRAF programming, please refer to the ISaGRAF Workbench Manual 3.40 
http://www.iclinks.com/public_ftp/DocRelease/ISaGRAFWorkbench/v3.40/ISaGRAFWorkbench3.40.pdf  

For Pinnacle and later controllers, please refer to the ISaGRAF 5.20 Manual 
http://www.iclinks.com/public_ftp/DocRelease/ISaGRAFWorkbench/v5.20/WorkbenchV5.20.pdf 

Import and Export Text 

ISaGRAF provides a means of importing and exporting register information from a file or the Windows clipboard. The 

import/export format is compatible with most spreadsheets and database applications. 

Importing Text 

Open the ISaGRAF Programs window and click on the dictionary icon. Select the Tools | Import Text menu. 

http://www.iclinks.com/public_ftp/DocRelease/ISaGRAFWorkbench/v3.40/ISaGRAFWorkbench3.40.pdf
http://www.iclinks.com/public_ftp/DocRelease/ISaGRAFWorkbench/v5.20/WorkbenchV5.20.pdf
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The Import Variables window includes selection buttons for importing from the Windows clipboard or a file, and a 
browse function to assist in locating the file. 

The format of data to be imported resembles a standard ASCII spreadsheet file. It must have a header that describes the 
field's names on the first line, followed by the new register information, one line per register. 

The field separators can be any of the spreadsheet standards such as comma, space, tab, etc. A typical text file to add 
two registers looks like this (using tab separators): 

Name Address  Attribute  Format   

AI5  16#4205  Internal  Integer   

AI6  16#4 206  Internal  Integer  

Note that the register address has format information in front of the register numbers. More detailed information of file 
formatting is included in the ISaGRAF User Manual 

http://www.iclinks.com/public_ftp/DocRelease/ISaGRAFWorkbench/v3.40/ISaGRAFWorkbench3.40.pdf. 

Exporting Text 

The text export function is very similar to the text import function. You can export the entire list of a variable type, or 
select specific ones. The field separator character is also selectable. The resulting text file is identical to the input 

example above. 
 

http://www.iclinks.com/public_ftp/DocRelease/ISaGRAFWorkbench/v3.40/ISaGRAFWorkbench3.40.pdf
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Registers Reference 

Registers are simply storage locations for information. Registers are allocated in groups, or "banks." Each register bank 

has an associated type, and registers in the bank may be used to store information only of the selected type. You may 
create as many banks of registers as you like (within available memory). 

Registers must be allocated and named before they may be used elsewhere in your Node. 

If you are using ISaGRAF, you may use the either the ISaGRAF Dictionary Tool or the ICL ScadaBuilder Register 

Allocation Tool. All ISaGRAF variables must have a network address (aka register address) to be used within 
ScadaBuilder. The address must be between 1 and 65535 decimal. In the case of Message Register, only network 

addresses of 1 to 9999 are allowed. No hex (base 16) numbers are allowed to be entered. 

 

Note: A word of caution -- be careful re-numbering register addresses 

from the ISaGRAF tools. ScadaBuilder must reconcile any register 
that has moved from its previous position and may need to prompt the 

user when both the name and the register address are changed at the 
same time. Using the Register Allocation Tool within ScadaBuilder 
eliminates this problem. 

Entering registers is easy in the ScadaBuilder Register Allocation Dialog. The only required parameters are the Prefix, 

and Index. Pressing Enter in any field is the same has clicking the Add button. The Index (aka network address) is 
automatically incremented at this time making the Prefix ready for the next register name. Just type it in and hit enter 
again to go to the next Index. 

Entering large blocks of data can also be accomplished easily. Using any of the Enum fields allows the interaction of 
the Count and the enumeration of the register. For example, if the following data is entered: 

 

This will yield the following output: 

 

Any Enum field may be used for the Prefix, Middle, or Suffix of the register name. 
 

Type 
Specifies the type of the register bank: 

¶ Bool - 1-bit Boolean holds ON/OFF, 1/0 or TRUE/FALSE values. 

¶ Int8 - 8-bit signed or unsigned integer (range ï128 to 127 or 0 to 255). 

¶ Int16 - 16-bit signed or unsigned integer (range ï32,768 to 32,767 or 0 to 65,535). 

¶ Int32 - 32-bit signed or unsigned integer (range -134,217,728 to 134,217,727 or 0 to 4,294,967,296). 

¶ Float - 32-bit signed or unsigned single precision IEEE floating-point (range +/-3.4 x 1038). 

¶ Double - 64-bit signed or unsigned double precision IEEE floating-point (range +/-1.7 x 10308). 

¶ Buffer - Array of bytes or characters. 
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Once a register bank has been created, its type cannot be changed arbitrarily -- only between compatible types:  

¶ int8/int16/int32 

¶ float/double 

 

In ISaGRAF, only Booleans, Integers(32-bit), 
Reals(32-bit) and Messages(Buffers) are 

supported. 

 
 

Block Size 
Determines the number of registers allocated in the bank. 

This parameter is not available in ISaGRAF 
 

Prefix 
Prefix is the first lettering to go into the register name when the add button is selected. In this example, the word 

"pump" will be prefixed into each register created. 

 

Hitting the ENTER key in this field is the same as hitting the Add button. 
 

Prefix Enum 
The Prefix Enum is the first number to go into the register name when the add button is selected. For each register 
created, the Prefix Enum will enumerate from the value given register by register. In this example, the number after the 

word "pump" will be added to each register created i.e. "pump1...", "pump2...", "pump3...", and "pump4...". 

 
 

Template File 
Template files allow users to create and reuse a set of register names and configuration over and over again. 

Template files are located in the <Install Directory>\Templates where the ScadaBuilder program has been installed.  
Each template file has an extension that denotes its type. 

For example: 

Real Bank *.reals 
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Integer Bank *.integers 

Boolean Bank *.booleans 

Message Bank *.messages 

These files are stored in a .txt format and may be created and edited in Notepad. 

The format for the file is 

<RegisterName><R(Optional Retained)><"Comment Text"(Optional Text)> 

where multiple lines mean multiple registers in the file.  Here is an example network statistics file  

TransmitCommand ,"Transmit Command" 

ReceiveResponse ,"Receive Response" 

ReceiveCommand ,"Receive Response" 

TransmitResponse ,"Transmit Response" 

ReceiveRoute ,"Receive Route" 

TransmitRoute ,"Transmit Route" 

ReceiveTimeout ,"Receive Timeout" 

CheckSumError ,"CheckSum / CRC Error" 

BadContentError ,"Bad Content Error"  

ConfigurationError ,"Configuration Error"  

LostConnection ,"Lost Connection"  

SuccessPercent ,"Success Percent" 

LastReceivedCommand ,"Last Received Command" 

CurrentPathID ,"Current Path ID" 

The format is:  

¶ One line per register. 

¶ First contiguous set of letters is the name of the register (32 characters max) 

¶ No special characters in the register name except an underscore   

¶ An R anywhere on the line by itself or delimited will make the corresponding register retained 

¶ Comments are in quotes 

¶ Tab, Comma, Semicolon, or Space delimited 
 

Middle Enum 
When configured, adds an enumerated value after the <template> name of each register created.  The suffix name and 
number may also be added if desired. 
 

Suffix 
This field appends text to the end of each of the register names created.  
 

Suffix Enum 
When configured, adds an enumerated value at the end of each register created. 
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Sample Output 
The sample output show the result of user input from the Prefix, Enum, Template File, Enum, Suffix, Enum interface.  
User can see what the result of their input might look like before they confirm the addition of a block of registers. 

In the case of a template file being used, the sample output will use only the word <template> for the register names 
from the template file. 
 

Map to NVRAM (Make Retained) 
If this option is checked, the register bank will be stored to NVRAM (Non-Volatile RAM). NVRAM retains its 
contents when power is removed from the Node. 

This checkbox is not available when using ISaGRAF. 
 

Register Name 
The name to associate with the register. Registers are referenced by name throughout your ScadaBuilder Node. 

In ISaGRAF, you have up to 32 alphanumeric characters to express your variable names. 

It is suggested that as many characters as possible be used to describe the register's use.  This will help in commenting 

and trouble shooting code. 
 

Index 
The index to associate with the register. Register indexes determine how registers are accessed via communications 
protocols (such as Modbus and BrickNet). 

Indexes are the network addresses. In ISaGRAF, each index must be unique across all data types. For example, if you 
create an Integer register with an index of 1000, you CANNOT also have a Boolean or Real register with this same 
index. If you are creating a block of registers, enter the index number of the first register of the block into this field. 

Indexes are always decimal numbers. They may range from 0 to 65535. Since the index is used by communications 
protocols for access to the data represented by this tag, it must be compatible with the protocols used. Note that the 

front header of the address specific to a protocol is omitted (i.e. 4001 instead of 34001 for Modbus). 

Do NOT use an address of ó0ô for a register that is to be accessed via a communications port, even if it is valid for a 
specific protocol. An index value of 0 may only be used by ISaGRAF internal variables that will NOT be accessed by 
communications protocols or by ScadaBuilder functions. 

ISaGRAF variables that are internal will show as a red "0" in the Registers window. This is okay so long as they are 
only used within ISaGRAF. 
 

Count 
The count allows a block of registers to be named at once when the 'Add' button is clicked. The specified register index 

will be automatically incremented for each register in the block. 

A numeric value will be appended to the end of each register name (or from any Enum field) and is also automatically 

incremented for each register in the block. If the specified register name ends with a number, then it will be used as the 
starting numeric value.  If the specified register name does not end with a number, then "1" will be used as the starting 

numeric value. 
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Messages Size 
Number of characters in a Message buffer. 
 

Retained Check Box 
The retained box is used to signify those registers that are kept from runtime to runtime for the specific and 
configurable operation of a system.  These registers will retain their value through a power cycle.  During 
development, when registers may be added or deleted from the database, initial values may be used.   

It is recommended practice to set initial values to a "known good" if not optimal state for the operation of the controller 
program.  Should the retained values not "hold" through a program download for example, then the initial setpoint 

values will still allow the program to run. 

The Retained box should be checked for the following data types: 

Setpoints  Any register that operates on a level where the end user may 

change it for operational purposes 

Timer Setpoints Debounce, Delay timer setpoints and nuisance alarm time 

setpoints. 

Initialization Booleans 

Or Setpoints 

Registers that decide whether a controller has been initialized or 

not. 

Phone Numbers Any integer or message buffer that holds a phone number of any 

kind. 

Runtime Counters Pump or motor runtime accumulators 

Start Accumulators Pump or motor start accumulators 

Flow Totalizers Total gallons or other volumetric totalizers 

 
 

Comments 
Comments are descriptive text to help document the purpose or function of a register. The size of the comment text is 
limited to 60 characters for each register. 
 

Add Button 
The Add button adds a name/index pair(s) to the list. 
 

File Button 
The File button is used to import register names from a text file. Each line in the text file is considered one entry except 
for blank lines which are ignored. Each entry will be appended to the register name if one is specified. If the 'Count' 

value is non-zero, then the 'Count' determines how many registers are named. If the 'Count' value is zero, then the 
number of valid lines in the text file will determine how many registers are named. 
 

Register List Button 
The Register List gives the user a complete list of all register names and indexes used in a separate window.  This 

window may be left open while entering new registers to reference available register index and facilitate any indexing 
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function.  Some examples might be reference indexes for Modbus reads and writes or access the ISaGRAF dictionary 
by various read and write function blocks. 
 

File Export Button 
The File Export Button will allow a user to generate a delimited list of all registers in the system.  This can be useful 

for importing data into a spreadsheet or SCADA system's tag database. 

Clicking the File Export button will bring up the following dialog: 

 

From here, the user can chose what fields to include in the file.  The output is in text format. 
 

Name List 
This is the list of register name/index pairs that have been created and their associated attributes. The "I/O," "TUI," 
"CS", "NE" and "RS" columns indicate where a register can be used: 

I/O - Input/Output channels 

TUI - Textual User Interface 

CS - Communications Statistics 

NE - Network Events 

RS - Remote Scaling 

Associating registers with specific uses helps to keep your project organized and keep the register lists shorter 

elsewhere in the program for easier selection. 
 

I/O Checkbox 
Register List Management 

This checkbox indicates that the register may be mapped to an I/O board channel.  If unchecked, the register name will 

not show up in the listbox when mapping an I/O channel. 
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TUI Checkbox 
Register List Management 

This checkbox indicates that the register may be used on a TUI (Textual User Interface).  If unchecked, the register 

name will not show up in the TUI display controls where registers are used. 
 

Comm Stats Checkbox 
Register List Management 

This checkbox indicates that the register may be used to store Network Session communications statistics/status values.  

When unchecked, the register name will not show up in any communications statistics register assignment lists. 
 

Network Events Checkbox 
Register List Management 

This checkbox indicates that the register may be used in Network Events. When unchecked, the register name will not 

show up in any Network Event register lists for source or destination. 
 

Remote Scale Checkbox 
Register List Management 

This checkbox indicates that the register may be used for Remote Scaling (in Network Sessions).  When unchecked, 

the register name will not show up in the Remote Scaling record's register list. 
 

Format Button 
The "Format" button opens the Format Editor window. The Format Editor allows you to define information that will be 
formatted and automatically written to a Message (buffer). The information can include static text as well as register 
values.  Formatting only applies to buffer (message) variables. 
 

Close Button 
The close button simply closes this dialog.  The data is saved as it is edited. 
 

Show Attribute Columns 
Show or hide the register list management checkboxes.  Does not hide the retained checkbox. 

The Attribute check boxes enable the user to tailor the register selections lists in various sections of ScadaBuilder. This 
simplifies ñfindingò the tag names that are needed in large ScadaBuilder configurations. The default is for all of the 

boxes to be checked (enabled), so you must uncheck them to remove them from appearing in a list. 

I/O - When this box is checked, this register will show up in the selection lists under the I/O section. 

TUI - When this box is checked, this register will show up in the selection lists under the Text User Interface (TUI) 
section. 

CS - When this box is checked, this register will show up in the selection lists under the  Communications Statistics 
section of Network Sessions. 
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NE - When this box is checked, this register will show up in the selection lists under the Network Events section of 
Network Sessions. 

RS - When this box is checked, this register will show up in the selection lists under the Remote Scaling section of the 
I/O section. 
 

Buffer Format Editor 
The Buffer Format Editor allows you to define information and associated formatting that will be written automatically 

to a buffer as the application runs. The information can include both static text and dynamic register values. 

You can select items to be added to the format list. The resulting text string will be constructed from the items in the 

order listed and placed left to right into the associated message buffer. 

To start, choose either "Text" or "Register" for the "Type" option. Additional fields will appear/disappear on the 

window depending on which is selected. Make additional choices as desired, then click the "Add" button to add the 
format item to the list. Repeat for as many format items as you wish. To find out more about a particular option, click 

the  button and then click the option. 

Let's look at a specific example: 

 

This will cause two register values to be written to the buffer, along with some label information. The resulting text 
that gets written to the buffer will look like this, if the pressure register value is "17" and the flow register value is 

"79": 

 Pressure =  17; Flow = 79 

Note: once a format item has been put on the list, you can change its order or delete it by right clicking on the item. 
 

Add Button 

The "Add" button causes the format item to be added to the format list. 
 

Type 

Selects the type of format item to be added to the list. 

Text A literal text string -- whatever you type in will be copied verbatim to the buffer. 

Register A register value will be inserted into the buffer. The buffer will be updated as the 

application runs, so that changes in the register value will be reflected in the buffer. 
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Text 

The literal text that will be inserted into the buffer. 
 

Register 

Selects the message register for which the value will be inserted into the buffer. 
 

Integer Width 

The number of digits of integer information to output to the buffer. Determines the number of digits shown to the left 

of the decimal point (if any) on floating point registers, or the total number of digits for an integer register.  

Also determines the number of digits shown for a Boolean register. Boolean values are shown as "1" and "0." 
 

Decimal Width 

Determines the number of digits shown to the right of the decimal point for floating point registers. 
 

Options 

Selects additional options for generating the text associated with a register value. 

Zero Pad If this option is selected, the value will be "padded" with leading zeros to the 
specified integer width.  

Blank if Zero If this option is selected, when the register value is 0, spaces will be output to the 
buffer. 

Formatting Phone Numbers 

"Zero pad" is useful for formatting a telephone number (last 4 digits) where the number might be 0041 but an integer 

register may only store "41". Adding the two zeros to "pad" the number would be done here. 

"Blank if Zero" is particularly useful for area codes in phone numbers. If the area code is something other than 0 then it 

is added to the Message buffer; if not, then spaces are added and ignored when the sent to the modem. 
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Tour of The I/O system. 

R1

I/O  See The ScadaBuilder Hierarchy (on page 77) 

All ICL controllers have internal inputs and outputs (I/O). Unlike a Programmable Logic Controller (PLC), the 

addresses of the I/O are not fixed; they can be ñmappedò to any set of registers. In addition, most internal I/O is 
configurable. Analog inputs can be set to various modes and sensor types, and discrete inputs have hardware counters 

and signal conditioning that can be configured and/or mapped to registers. The I/O section of ScadaBuilder is used to 
scale, map and configure internal I/O. In addition, if remote I/O scaling is used, the scaling definitions for remote I/O 
are created and maintained in this section. 

For the purposes of illustration, we will use an Etherlogic Ultima as it supports almost all I/O types. 

To get to the I/O configuration screen, Expand the tree and open the I/O section in ScadaBuilder's Setup section: 

SECTION VI  

Using I/O Channels and Mapping Registers 
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Double click on Configuration and you will get the window above. 

I/O icons are meant to be immediately informative about how each I/O point is configured. 

 

I/O Types Description 

AI Analog Inputs represent real-world levels that can change in linear fashion. 

AO Analog Outputs for controlling real-world linear loads. 

DI Boolean Status Input. On or Off only. 

DO Boolean control point (Coil Output) for turning on relays or other boolean 
controls. 

DI Count Counters or Accumulators counting the number of positive transitions (false to 
true) of a DI. 

DI Rate Allows the count of positive transitions within the DI Gate time. If DI Gate Time 
is set to 1 second then DI Rate will be in Hertz. 
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DO Flash While a DO is set to On, setting this channel will make the respective DO Flash 
(SFP only). 

PI Count Same as transitions above except it works with the Mag pickups. 

PI Rate Pulse input rate works with the Mag pickup changes and times from the DI Gate 
time. 

Configurations Description 

AI Filter In some cases, this will be a millisecond parameter. Others will simply require an 
On or Off state. 

DI Filter For channels that support high speed counting DI's, turning this on will slow the 
input back to standard frequency response (usually 40Hz or so). 

 
 

I/O Configuration - Map Button 
Maps the selected I/O point to a register or a block of registers of the appropriate type. 
 

I/O Configuration - Unmap Button 
Unmaps the selected I/O channel or block of I/O channel from their respective registers. 
 

I/O Configuration - Scale Button 
Allows user to specify the I/O Scale record for any analog input or output.  Can also operate on blocks of 
registers/channels. 
 

I/O Configuration - Unscale Button 
Allows user to unscale a single or block of analog input or output channels.  Unscaled analog channels run in "Raw" 
mode. 
 

Mapping and Unmapping I/O to Registers 

I/O can be mapped or unmapped to registers in blocks. To map one or more points to registers, simply double-click on 

the first point or highlight the first point and click on the ñMapò button. Select the tag name of the first register that the 
block of I/O points is to be mapped to, enter the block size, and click on ñOKò. 
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An I/O point is mapped to a register 

when thereôs a register tag name 
shown. You cannot map points that 
are already mapped. If you try to do 

so, you will get an error message like 
the one shown. If youôre remapping 

I/O, you will need to unmap the 
points first. 

 

To unmap I/O points, 
highlight the first point 

and click on the 
ñUnmapò button. Enter 

the block size, and 
click ñOKò. 
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Some controllers support 
hardware counters. These 

counters can be mapped or 
unmapped to registers in 

blocks just like I/O. 

You can also create 

Registers on the fly from 
here is well by select 

[New] from the Mapping 
dialog to open the 

Registers configuration 
dialog. 

 

Controller options such as AI filtering, DI inversion and DI 
filtering are all configured one point at a time. These are 

configurations that are not mapped to registers but are configured 
at runtime when the controller application starts.  

Select DI Filter, hit ENTER or right click to change it. 

In an Ultima configuration, universal inputs (shown here as the AI1 through AI8 are mapped with Digital Inputs on the 
same channels (DI1 through DI8). These are shared cross channel (meaning they share the same input pins). This is 
why they are termed "universal". They will act as either an AI or a DI or in some cases, both. This is also the default 

layout for an Etherlogic Ultima. 
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Notice that the DI_Count column only has points on DI's 9 through 16. These are the channels that support at least 
40Hz counters. 

On DI 9 and DI 10, there are also DI filter configurations when off, support up to 5kHz. 

Check your Technical Reference Manual for the differences between controllers as the "shared" I/O points differ in 
each Etherlogic model. 

 

The I/O configuration for most models is done when 
you create the Node. This map will tell you a lot about 

what the controller can do if you get to know it. 

 
 

I/O Map Reference 
The I/O Mapping window provides a means of mapping registers to I/O channels. 
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When a register is mapped to an input channel, the input state/value will automatically be stored in the register when 
the Node setup is running. When a register is mapped to an output channel, the value in the register will be 

automatically reflected on the output. 
 

Start Register 

The starting register to map to the selected I/O channel. 
 

Block Size 

The number of registers to map starting at the selected I/O channel. 
 

Unmap Button 

The "Unmap" button causes the register to be unmapped from the I/O channel. You can also specify a block size to 
unmap to do more than one point at a time. 
 

Applying a Scaling Record 

 

Select the I/O Channel you wish to scale. 

Right click or click the Scale button on the right 
hand side. 

If you already have a scale on your point, then 
you may need to unscale it first. 

Select the scaling you want or create a [New] one. 
If you have a number of empty channels (not 
mapped), you may will to select a block size to 

save time. 

Click OK. 
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I/O Scale Assignment Reference 
The I/O Scale assignment window lets you assign a scaling to an I/O channel. This allows I/O values to be represented 
in "real world" units. 
 

Scaling Entry 

This is used to select the scaling entry that will be applied to the channel. 
 

Block Size 

The Block Size lets you apply the scaling to multiple channels. 
 

Unscale Button 

The Unscale Button removes the scaling from an I/O channel. 
 

I/O Options 

Of the I/O Options, some are shown at the bottom of the I/O mapping dialog others are not. Just like the I/O, Only 
those shown will apply to the Node Controller type configured. 
 

I/O Configuration - Watch Dog Timer 
The I/O watch dog timer specifies the maximum allowed duration for a communications transaction with the internal 

I/O processor. If the watch dog time expires then all of the discrete and analog outputs will be forced off until 
communications is restored. 
 

I/O Configuration - DI Gate Time 
The DI gate time specifies the time duration used in calculating digital input (DI) rates and pulse input (PI) rates. 
 

I/O Configuration - DO Flash Rate 
The DO flash rate specifies the on/off time interval when digital outputs are configured for flash mode. 
 

I/O Configuration - Temperature Average Time 
Specify the amount of time the I/O processor samples Temperature and millivolt mode sensors before updating the 
mapped registers.  This parameter affects ALL sensors of the above two types. 
 

I/O Configuration - AI AC Filter Mode 
The A/D on some models has built-in AC filtering.  When available, this configuration sets the filter to either 50 Hz or 

60 Hz rejection depending on the installation location's AC power source. 
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I/O Configuration - ICL-4300 (PC-in-a-Brick) 
Controllers 

The ICL-4300 is the one controller that ScadaBuilder cannot provide a ñdefaultò configuration for when a node is 
created since the I/O is made up of plug-in cards that the user selects. The user MUST therefore manually configure the 

I/O using the I/O Configuration window. 

Because of the controllerôs modularity, the I/O Configuration window for the ICL-4300 controller is unique with four 

I/O card selection fields at the bottom of the window, and four tabs to select the I/O configuration for each slotôs I/O 
card. Other than these differences, the mapping and scaling of the I/O is identical to the other ICL controllers. 

 

The I/O mapping features of each I/O card are summarized in the table below. 

 [-------------------I/O Mapping --------------

---] 

[---- Configuration ----] 

 AI  AO DI DO CNTR AI Filters  DI Filters  

DI16 ( all )   X     

DO8 ( all )    X    

DIO16-24   X X X  X 

AI16 X     X  

AO16 ( all )  X      

COMBO ( all ) X X X X    

 
 

I/O Scaling 
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ScadaBuilder enables any analog I/O point, local or remote, to be scaled, eliminating programming of scaling math 
calculations. Frequently, the same scaling is applied to multiple I/O points, so ScadaBuilder uses scaling definitions 

that can be associated with one or more input or output points. There are some ñpre-madeò scaling definitions based on 
the specific controller hardware, but you can also easily define your own. The pre-made scaling definitions simply 

perform a one-to-one scaling unless modified. For example, in a ScadaFlex Plus controller, a 20mA analog input will 
read from 0 to 20000 from the I/O processor for a 0 to 20mA input signal. The pre-made definition scales this one-to-

one so that without modification, the register values read by a controller program will be 0 to 20,000. For example 
though, you might want to limit the lower portion of the input range for a ñnormalò 4 to 20mA input signal and scale 
this value so that 4mA is 0 and 20mA is 100.00 (percent). Since the pre-made scaling is designed for 0 to 20mA, you 

will probably want to create your own 4 to 20mA scaling definition. 

To create a new 
scaling 
definition, click 

on ñI/Oò, then 
double-click on 

ñScalingò in the 
Project 

Manger, or go 
to the Setup | 
I/O Scaling 
menu near the 
bottom of the 

menu.  

 

Click on ñNEWò in the scaling window. A dialogue window will pop up for naming the scaling 

definition. Accept the default name or enter a new one. 

 

 

The more descriptive your name, the 
easier it will be to find it in a long list 
of names later on. 
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Once the scaling definition is 
named, a window like the one 

on the left is displayed. This 
example is for an EtherLogic 

Ultima controller. 

When the analog input of an 

EtherLogic Ultima controller is 
configured for a 20mA input, 

the values that the I/O processor 
will report for an input of 0 to 

20mA is 0 to 20000. 

 

In this example, the input scaling compensates for the lower 4mA (value of 4000) and scales the input 
so that with a signal range of 4mA to 20mA, the controller register will see a reading of 0 to 100. 
Notice that the clamping has been set to a minimum of 0 and a maximum of 0, the default clamp 

values (the Engineering Min and Max) are used. If the input signal drops below 4mA, the reading will 
not go below 0. If the input reading goes above 20000 the register will stick (clamp) at 100. 

To utilize a Scaling record, see Applying a Scaling Record (on page 115). 
 

Register Min & Max 
The Register Min and Max settings determine the scaled operating range. The Min corresponds with the low operating 
range limit of the analog input or output channel. The Max corresponds with the maximum signal level of the analog 

input or output. 
 

Clamp Min & Max 
The Clamp Min & Max parameters are used to clamp, or limit the resulting scaled values to the specified Min and Max 
values. To disable clamping, put 0 for both the Min and Max values. 
 

I/O Mode 
Selects the operational mode of the board with which the scaling entry will be associated. This will set the default 

values for the I/O range that corresponds to the selected mode. 

The "(raw)" mode allows the register to be scaled with reference to the raw analog values (no calibration is applied to 

the analog converter values). This only applies to controllers that use internal serial I/O. 

The "(none)" mode allows the register to be scaled with reference to the uncalibrated analog values (no calibration is 

applied to the analog converter values). This only applies to ICL-4300 model controllers. 

The "(remote)" mode is used to scale registers that are accessed through communications (such as Modbus or 

Bricknet). This allows remote I/O to be scaled locally. 
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All other modes are controller specific. Different controllers will present different values to the scaling record. These 
values will fill in automatically when the I/O mode is selected.  

For example, selecting 0-20 mA mode on an Ultima will fill in the values of 0 - 20000 in the I/O Range fields. 
Selecting the same mode on an Etherlogic LC will fill in values of 0 - 2000 showing the difference between the 16 bit 

A/D of the Ultima and the 10 bit A/D of the Etherlogic LC. Please see I/O Ranges for Different Scaling Modes (on 
page 120) for more information. 
 

I/O Range Low & High 
For the corresponding I/O mode, sets the end points that the Engineering Units Min and Max values correspond to. 

Example 1:  

You are setting up scaling for a 0 to 5V analog input card such that you want 0V to correspond to 32 degrees and 5V to 

correspond to 212 degrees. You would set the Engineering Units Min and Max to 32 and 212, respectively. Set the I/O 
Mode to 0 to 5V, and set the I/O Range Low and High settings to 0 and 5000 (or 50000), respectively. 

Example 2: 

You are setting up scaling for an analog output card such that 4mA should correspond to 0 liters per minute and 20mA 
should correspond to 100 liters per minute. You would set the Engineering Units Min and Max to 0 and 100, 
respectively. Set the I/O Mode to 0 to 20mA, and set the I/O Range Low and High settings to 400 (or 4000) and 2000 

(or 20000) , respectively. 

Please see I/O Ranges for Different Scaling Modes (on page 120) for more information. 

 

 
 

I/O Ranges for Different Scaling Modes 

ICL product lines are not all the same when it comes to I/O. The different controllers support different ranges of Inputs 
(and outputs). 

The following table lines out the supported sensor types and the I/O ranges that come back from the I/O system. 

¶ EL 10bit are Etherlogic STD, Etherlogic Current Loop and Etherlogic LC. 

¶ EL 16bit are Etherlogic Ultima, Etherlogic Integra, and Etherlogic Advanta. 

¶ SF+ is the ScadaFlex Plus Ethernet and ScadaFlex Plus OP/IO 
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I/O Mode Minimum Maximum EL 10 Bit EL 16bit SF+

0 to 20mA 0 2000 X

0 to 5Vdc 0 5000 X

0 to 20mA 0 20000 X X

0 to 5Vdc 0 50000 X X

+/_300mV -30000 30000 X

Resistance (ohms) 0 65,535 X X

Type J Deg C -240.7°C to 1199.0°C -2407 11990 X

Type J Deg F -401.2°F t° 2190.2°F -4012 21902 X

Type K Deg C -261.2°C t° 1369.5°C -2612 13695 X

Type K Deg F -438.1°F to 2497.1°F -4381 24971 X

Type T Deg C -263.2°C to 398.8°C -2632 3988 X

Type T Deg F -441.7°F to 749.8°F -4417 7498 X

Type E Deg C -267.4°C to 999.0°C -2674 9990 X

Type E Deg F -449.3°F to 1830.2°F -4493 18302 X

Type R Deg C  -43.1°C to 1759.8°C -431 17598 X

Type R Deg F  -45.5°F to 3199.6°F -455 31996 X

Type S Deg C  -41.3°C to 1759.1°C -413 17591 X

Type S Deg F  -42.3°F to 3198.3°F -423 31983 X

Type B Deg C  253.4°C to 1792.1°C 2534 17921 X

Type B Deg F  488.1°F to 3257.8°F 4881 32578 X

Type N Deg C -255.4°C to 1296.8°C -2554 12968 X

Type N Deg F -427.7°F to 2366.2°F -4277 23662 X

10K Thermistor, Type II Deg C -401 2034 X X

10K Thermistor, Type II Deg F -400 3981 X X

10K Thermistor, Type III Deg C -401 2011 X X

10K Thermistor, Type III Deg F -400 3939 X X

10 ohm .00427 RTD Deg C -1900 2590 X

10 ohm .00427 RTD Deg F -3100 4820 X

100 ohm .00385 RTD Deg C -1900 2500 X

100 ohm .00385 RTD Deg F -3100 4820 X

100 ohm .00392 RTD Deg C -1989 8694 X

1,000 ohm .00392 RTD Deg C -1989 8694 X
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What Is A Trigger? 

Triggers  See The ScadaBuilder Hierarchy (on page 77) 

Triggers are pre-defined conditions that can activate ScadaBuilder functions. Triggers can generate alarms, and initiate 

dialed voice messages, pager alerts, text messages to cell phones, FTP transfers and e-mails. Triggers can also cause 
data to be written to log files and messages to be sent. 

Triggers monitor the data in all types of registers. 

For example, a single Trigger can be set up to look for a change of state in a block of several hundred points. This 

feature makes Triggers ideal for SCADA systems. By configuring only a few Triggers, an RTU can be created that 
sends a message on a change of state of the RTU's analog and discrete I/O points or efficiently logs data by only 

recording the data as changes occur. 

 

A Trigger can be configured to monitor a 

single point, or a block of points.  

Triggers can be generated based on: 

¶ sequential operations (cyclic Network Events only)  

¶ time (periodic from internal millisecond timer or from Real Time Clock) 

¶ time of day 

¶ a change to ON, or OFF, or BOTH (state) 

¶ a change in a numeric value (delta) 

¶ a change in a buffer string 

¶ a message updating register values (Network Session) 

¶ changing values or activating a ñbuttonò on a local HMI screen (TUI write and TUI Button). 

SECTION VII  

Using Triggers 
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To create a Trigger, double-click on 
ñTriggersò in the Project Manager (if 

there are no other Triggers) or click on 
ñNEWò in the Triggers window. A 

window will pop up for naming the 
Trigger. Accept the default name or 

enter a new one. 

 

 
 

Defining a Trigger 

 

Depending on the type of Trigger selected, 
the lower portion of the window changes to 

offer selections appropriate for that type of 
Trigger. 

This example is for a State Trigger. The 
controller will monitor 10 discrete inputs, 

beginning with DI1 (the default tag name 
for Discrete Input #1). The trigger will be 

activated when any of the subsequent 
inputs turn ON. To create another Trigger, 

click on the ñNewò button and repeat the 
process. 

Available Triggers and configuration information: 
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Trigger Data Types Applications Configuration 

CYCLIC None Network Events number of cycles 

TIMER Time All  seconds 

STATE Booleans* Alarms and change detection  On, Off, Either, debounce on, 

debounce off, retrigger 

DELTA Integer's, Reals* Change detection Retrigger 

ABOVE Integer's, Reals* Alarms and setpoint detection Retrigger, Hysteresis 

BELOW Integer's, Reals* Alarms and setpoint detection Retrigger, Hysteresis 

NET SESSION All  Communications change detection 

(Scada) 

Retrigger 

BUFFER Messages/Buffers Datalogging and diagnostics Retrigger 

TUI WRITE All  User change detection (Scada) Retrigger 

TUI BUTTON User Interface User Interface None (use TUI editor) 

RTC TIME Real Time Clock only Data Logging, Report 

Transmission 

Period and duration. 

 

NET SESSION Triggers are generated when at least one value in a 
designated block of registers is changed by an incoming communications 

message.  

TUI WRITE Triggers are generated when at least one value in a 

designated block is modified from a TUI screen. 

 
 

Setpoint Triggers 
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Three trigger types can be controlled 
via a setpoint register. They are 

¶ Delta  

¶ Above  

¶ Below 

Setpoints can be configured in the 

Trigger dialog by clicking on the 
Threshold field a selecting a register 
from the list. Only Integer and Real 

register will be available.  

 

It is recommended that all 
registers used as a 
Threshold setpoint be set 

to retained or given an 
appropriate initial value 

or both. 
 

 
 

Alarm Suitable Triggers 

Alarming will be covered in the next section, but it is good to mention now that there are three Trigger types that 

should be used with Alarming in ScadaBuilder. Because Alarms have three states, Unacknowledged, Acknowledged, 
and Idle, the Trigger used to fire the Alarm must be of a type that retains a state that can be cleared. Triggers that 
possess this property are: 

¶ State 

¶ Above  

¶ Below 

While the Trigger is in its configured "Triggered" state, the Alarm can only be acknowledged and will not go to idle. 

Once the Triggered state is removed, the Alarm may then return to the Idle state. 
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Trigger Options 

 

ScadaBuilder Triggers that ñlookò 
at registers (DELTA, ABOVE & 

BELOW) have configurable 
ñdebounceò and ñdeadbandò to 
avoid false triggers. 

Also to prevent nuisance Triggers, 
the Retrigger parameter may be 

used to suppress the next Trigger 
for a period of time. Once a 

Trigger has been fired, the Trigger 
system will wait the Retrigger time 

before it will look at the Trigger 
condition again. 

 

 
 

Special Trigger Types 

 

There are special conditions in 

which the user may wish for 
something to happen.  

For example, Triggering the 
transfer of a log file once a week 

(Sunday at midnight) can be done 
with a Real Time Clock Trigger: 

See Triggers Reference (on page 
128) section for other special 

Trigger types. 

Another special Trigger type is the 

TUI Button. See TUI Controls (on 
page 325) for more information. 
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Triggers Reference 

A Trigger specifies conditions which can be used to activate Network Events, Log Events, Log Archives, Alarms, and 

Local Events. 
 

Type 
Specifies the conditions for which the trigger is activated. 

Cyclic A Cyclic Trigger is activated whenever the Cycle Count is reached. A cycle is 

complete when every pending Network Event for the same device has been 
serviced. A Cycle Count value of 5 would cause the Trigger to be activated every 5 

cycles. 

Timer A Timer Trigger is activated every time the specified number of seconds passes. 

The timer can either be based on the system tick or real-time clock. 

State A State Trigger can also be an edge trigger, the distinction being important only for 

alarms. A State Trigger is activated when the Boolean register (or block of 
registers) being monitored reaches the specified on/off state. For purposes of 
alarming, the condition is considered still active if the register is still in the 

specified state. The determining factor is whether the debounce parameter is set or 
not. If not, the Trigger acts like an edge trigger, if so, the Trigger waits the 

debounce time before firing. While the state condition is true, the associated alarm 
will remain and never go to an Idle state. 

Delta The Delta Trigger monitors a block of registers for a change equal to or greater 
than the specified threshold. The comparison values are captured each time the 

Trigger is activated. The threshold value can either be a constant or can be stored 
in a register. 

Above The Above Trigger is activated when the register value (or block of registers) 
being monitored rises above the specified threshold. The threshold value can either 

be a constant or can be stored in a register. This type of trigger is often used to 
activate an Alarm. For purposes of alarming, the condition is considered still active 
if the register is above the specified threshold. 

Below Similar to the Above Trigger, except that the value (or block of registers) being 
monitored must fall below the threshold for the trigger to be activated. This type of 

trigger is often used to activate an Alarm. For purposes of alarming, the condition 
is considered still active if the register is above the specified threshold. 

Network Session The Network Session Trigger is activated when any register in the specified block 
is written to from a given Network Session. If an Address is specified, the Trigger 

activation is limited to writes that come from the specified address. 

TUI Write The TUI Write Trigger is activated when any register in the specified block is 

modified by a user via a TUI (Textual User Interface). 

RTC Time The RTC Time Trigger is activated when the real-time clock reaches the specified 

time. The trigger time (hours/minutes) can be specified as either a constant or in 
registers.  This can also be utilized to start a periodic triggering based on the Real 

Time Clock (see Options Tab). 

Buffer A Buffer Trigger detects when a buffer is written to from an ICL configuration in 

Scadabuilder. Only one trigger per buffer may be configured. 

Any trigger may be used in multiple Events of any kind. 
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Cycle Count 
For Cyclic Triggers, this parameter determines how frequently the Trigger should be activated relative to other Cyclic 

Triggers. For instance, if Cycle Count is set to 1, the Trigger will be activated every cycle. A value of 6 will cause a 
Trigger to be activated 1/6th as often as those Triggers that are set to a Cycle Count of 1. 

The "Cycle" only applies to Network Event List cycle. 
 

Timer Period 
This parameter determines how frequently a Timer Trigger should be activated.  This can operate from the internal 
millisecond timer or the Real Time Clock. 
 

Timer Mode 
This timer mode determines the resource used for activating the Timer Trigger. The options are as follows 

System Tick 

The system tick is generated from the controller's processor clock. This may have some drift as compared to the real 

time clock, but is a more efficient resource to use. 

Real-Time Clock 

The real-time clock is a peripheral timing device. It is more suited for triggers that are used for data logging and time 
stamps, but requires more system resources to operate. 
 

Start Register 
For change-based Triggers, defines the starting register of the block of registers to monitor for change. This applies to 

Triggers of the following types: 

¶ State 

¶ Delta 

¶ Above 

¶ Below 

¶ Network Session 

¶ TUI Write 
 

Register Block Size 
For change-based Triggers, defines the size of the block of registers to monitor for change. This applies to Triggers of 
the following types: 

¶ State 

¶ Delta 

¶ Above 

¶ Below 

¶ Network Session 

¶ TUI Write 
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State 
Specifies the value of the register that activates a State Trigger. 

On 

The on (or true/non-zero) state activates the Trigger. 

Off 

The off (or false/zero) state activates the Trigger. 

State triggers are able to utilize a debounce time for both on and off states to prevent nuisance triggers.  A value of zero 
in the debounce field will act as though the state triggers works off of the positive (On) or negative going (Off) edge. 
 

Threshold Constant 
For change-based Triggers, sets the threshold that the register value is compared against. This applies to Triggers of the 
following types: 

¶ Delta 

¶ Above 

¶ Below 
 

Threshold Register 
For change-based Triggers, specifies the register which holds the threshold that the register value (usually retained) is 

compared against. This applies to Triggers of the following types: 

¶ Delta 

¶ Above 

¶ Below 
 

Buffer 
Buffer from which to detect a change. 
 

Network Session 
When register write messages to the specified register block are received on this Network Session, the Trigger will be 
activated. 
 

Network Address 
Qualifies a Network Session Trigger so that only register writes from a network node with this address will cause the 

Trigger to be activated. 
 

Real Time Clock (RTC) 
This allows the user to trigger on a particular hour and minute of a particular day of the week or everyday if they so 
choose. 

The hour and minute triggering time may also be mapped to and set from registers.  
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Hour/Min Constants 
For RTC Time Triggers, sets the hours and minutes of the time to activate the trigger. 
 

Hour/Minute Registers 
For RTC Time Triggers, specifies the registers (usually retained) that hold the hours and minutes values of the time to 
activate the trigger. 
 

Day Checkboxes 
For RTC Time Triggers, these checkboxes select which days-of-the-week the trigger should be activated when the 
specified RTC time is reached. 
 

Trigger - Options Tab 
Trigger Options are applied depending on Trigger Type. 
 

Retrigger Time 

The Trigger will not be activated more frequently than the Retrigger Time. The Retrigger Time may be used to 
eliminate nuisance alarms and excessive change-based communications. 

During the Retrigger time, the Trigger is NOT evaluated so any offending conditions will be ignored.. 
 

Debounce Time 

The Trigger condition must be present for the Debounce Time before the Trigger is activated.  

The Debounce Time may be used to eliminate nuisance alarms and excessive change-based communications. 

Debounce may be defined for ON time or OFF time or both. 
 

Deadband Hysteresis 

Used with Above and Below Triggers. The Hysteresis parameter helps avoid nuisance Trigger activations. Before the 

Trigger can be reactivated, the register value must cross the Trigger Threshold and return beyond the Hysteresis point, 
then cross the Threshold into the active range again. 

For example: an Above Trigger is defined, with the Threshold set to 10 and the Hysteresis set to 2. When the register 
value rises above 10, the Trigger will be activated. Before the Trigger can be reactivated, the value must drop below 8 

(10 ï 2), then rise above 10 again. 
 

RTC Retrigger Options 

While the Hours and Minutes parameters of an Real Time Clock (RTC) Trigger control at what time of day or day of 

week an event happens, the Retrigger Increment and Retrigger Duration can expand that functionality to trigger an 
event periodically after the Hours and Minutes times has been reached. For example, you could configure a trigger to 
start at midnight and retrigger every 15 minutes after that for a period of timeðsay two hours.  

In short The Retrigger Increment tell how often to trigger in hours and minutes after the RTC event occurs while the 
Retrigger Duration defines how long in hours and minutes to continue that retriggering.  

In another example, a user may wish to have a new log entry triggered every half an hour on the half hour. Doing this 

is easy. Set up an RTC trigger on the next hour; say 0 hours and 00 minutes (midnight). Then set the Retrigger 
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Increment hours to 0 and the Retrigger Increment Minutes to 30. Set the Retrigger Duration Hours to 23 and the 
Retrigger Duration Minutes to 59 to make sure that the duration covers the rest of the 24 hour period. 
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Creating A Local Event 

R1

Local Event  See The ScadaBuilder Hierarchy (on page 77) 

ICL controllers can perform limited control and local alarm functions without logic programming. Local Events can 
change the state of variables and I/O based on Triggers. 

To create a Local Event, double-

click on ñLocalsò, and then ñLocal 
Eventsò in the Project Manager (if 
there are no other Local Events 

defined) or click on ñNEWò in the 
Local Events window.  

A dialogue window will pop up for 
naming the event. Accept the 

default name or enter a new one. 

 

 
 

Defining A Local Event 

SECTION VIII  

Using Local Events 
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Once the event is named, a 
window for defining the Local 

Event is displayed. 

A Local Event requires one or 

more Triggers. In this case, a 
Trigger from an analog sensor 

that goes below a setpoint will 
turn on a pump connected to 

Pump1Call which is in turn 
mapped to a Digital Output. 

 

 

A second Local Event can be 
used to turn OFF the pump 
when the signal from the same 

sensor goes above a setpoint: 
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Local Events Reference 

The Local Event defines a register write action that is executed whenever one or more associated Triggers are 

activated. Each time the Trigger(s) activate, the specified Value will be written to the register block defined by the 
Start Register and Block Size. This feature can be used to implement simple control logic (such as: "when the analog 

input rises above the setpoint level, turn on the output"). 
 

Trigger 
This allows you to select the Triggers that cause the Local Event to be activated. Individually select each desired 

Trigger or create a new one from New option in the drop down tree, then click the Add button. 
 

Add Button 
The Add button causes the selected Trigger to be added to the list of Triggers that activate the Local Event. 
 

Start Register 
The Start Register defines the starting point of the block of registers that will be written when the Local Event is 
activated. 
 

Value 
The Value will be written to all the registers in the defined register block when the Local Event is activated. 
 

Block Size 
The Block Size determines how many contiguous registers will be written with the specified value when the Local 

Event is activated. 

This option is great for initializing large block of register to zero for example. 
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What Is An Alarm? 

Alarms  See The ScadaBuilder Hierarchy (on page 77) 

Using ScadaBuilder, ICL controllers have built-in alarm handling without special programming. An Alarm can be used 

to directly operate an indicator light (Flash, ON, OFF), make a log file entry, and/or initiate a dialed out voice alert or 
pager message. Alarms may be viewed directly through the TUI using a TUI Alarm as well. 

 

Alarms are particularly useful when used 
in conjunction with ScadaBuilder Dialers 

(requires voice modem option). 

In most situations, Alarms have three states: 

9 No alarm 

10 Alarm active - not acknowledged 

11 Alarm active - acknowledged 

ScadaBuilder keeps track of these alarm states to support alarm logging as well as supporting a real-time alarm status 
display on a TUI HMI. 

Alarms use Triggers defined in the ScadaBuilder Trigger section. These Triggers are used to initiate and acknowledge 
alarms. See Alarm Suitable Triggers (on page 126) for details. 

 

Alarm Triggers 

For proper operation, Alarm triggers must be 

STATE, ABOVE or BELOW type Triggers.  

 

SECTION IX  

Using Alarms 
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Alarm Acknowledgment Triggers can be any type such as an 

edge trigger for an acknowledge push button switch. 

 
 

Creating An Alarm 

To create an Alarm, double-click on ñAlarmsò in the Project Manager (if there are no other alarms defined) or click on 

ñNEWò in the Alarms window. A dialogue window will pop up for naming the Alarm. Accept the default name or 
enter a new one. 

 

Once an Alarm is named, a window for defining the alarm is displayed. 
 

Defining An Alarm 

An Alarm requires two or more triggers: 
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Click on the Trigger drop down and select a Trigger from the list or create a new one by using the "New" option in the 

drop down menu tree: 

 

After creating or selecting the Trigger in the drop down box, Click "Add" to add it to the list. 

 

One or several Triggers can be used to activate 

an Alarm.  

Likewise, one or more Triggers may be used to acknowledge an alarm. 

A classic application is for one or more Triggers to be defined to monitor sensor inputs, while a second set of Triggers 

comes from a push-button switch and/or a Boolean point to be set by calling in with a touch-tone telephone, to clear 
the alarm. 
 

Alarm Options 

Clicking on the ñOptionsò tab displays a new window for defining alarm options: 



140 ScadaWorks Technical Reference Manual User's Guide 

 

 

Startup: If this box is checked, the Controller will force this Alarm to occur on startup. 

Alarm Log/TUI Alarm Name: This is an optional parameter that may be used to identify the Alarm for logging to a file 
and annunciation on a TUI (Text User Interface). 

Alarm State Map. This allows the user to map the Alarm state to an Integer register. The integer will be set to the 
respective values: 

12 No alarm 

13 Alarm active - not acknowledged 

14 Alarm active - acknowledged 
 

Alarms Reference 

Alarms are used for the detection, annunciation and logging of unusual ("alarm") conditions.  

At any given time, an Alarm is in one of three states: 

State Description 

Unacknowledged The Alarm condition has occurred and the Alarm has 

not yet been acknowledged. 

Acknowledged The Alarm condition is still active and the Alarm has 

been acknowledged. 

Idle The Alarm condition is not active and any previous 

alarm condition has been acknowledged. 

One or more Triggers define the conditions under which an Alarm is activated. One or more Triggers may be used to 
acknowledge an Alarm. 

For instance, an Alarm may be activated from a Trigger when the value of an analog input connected to a pressure 

transducer rises above a threshold.  

The Acknowledge function can be tied to a Trigger which is programed to respond to a digital input wired to a push-

button  
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The Alarm state can be annunciated on a lamp tied to a digital output which is configured using a Local Alarm so that 
the lamp flashes for the Unacknowledged state, is on steady for the Acknowledged state and is off for the Idle state. 
 

Activation Trigger 
The Activation Trigger selection list allows you to select a Trigger that is to be added to the list of Triggers that cause 

the Alarm to be activated. Select the desired Trigger, then click the Add button. 
 

Acknowledge Trigger 
The Acknowledge Trigger selection list allows you to select a Trigger that is to be added to the list of Triggers that 
cause the Alarm to be acknowledged. Select the desired Trigger, then click the Add button. 
 

Add Button 
The Add button causes the selected Trigger to be added to the list of Triggers. 
 

Option Trigger on Startup 
If the Trigger on Startup option is selected, the Alarm will be automatically triggered on application startup. 
 

Option Tag Name 
The Alarm Tag Name is an optional parameter that may be used to identify the Alarm for logging to a file and 

annunciation on a TUI (Textual User Interface). 
 

State Map 
Alarm - State Map 

Maps an Integer register to the alarm to read the state of the alarm. 

Alarm State Values: 

¶ 0 - Alarm Idle 

¶ 1 - Alarm Active 

¶ 2 - Alarm Acknowledged 

 





 

143 

In This Section 

Creating a Local Alarm ................................................... 143 

Defining a Local Alarm .................................................. 143 
Local Alarms Reference.................................................. 144 
 
 

Creating a Local Alarm 

Local Alarm

R1

See The ScadaBuilder Hierarchy (on page 77) 

A Local Alarm is used by an 

Alarm to annunciate to local I/O. 
A Local Alarm may be setup to 

flash during an alarm condition 
for a lamp or beacon. It may be 

set up to just turn on a digital 
output in the alarm state for 
running a horn or sonic device. 

To create a Local Alarm, click on 

ñLocal Alarmsò. A window will 
pop up to name the local alarm. 
Accept the default name, or enter 

a new one. 

  

 
 

Defining a Local Alarm 

Once the local alarm is named, a window for defining the alarm action is displayed: 

A Local Alarm requires one or more Alarms (see previous section on Alarms). 

SECTION X 

Using Local Alarms 
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Here, an alarm from a group 
of discrete sensors has been 

defined (Westfield Fire 
Alarm). The local alarm 

configuration includes a 
register for alarm 

annunciation and definitions 
for the actions to be taken 
for each of three alarm 

states; In alarm - 
Unacknowledged, In alarm - 

Acknowledged, and no 
alarm - Idle . In this 

example, the Discrete Output 
is presumably driving an 

indicator light. When the 
alarm is active and not 
acknowledged, the light will 

flash ON and OFF twice per 
second (0.5 seconds ON, 0.5 

seconds OFF). When the 
Alarm is acknowledged but 

the alarm condition still 
exists, the light will remain 
ON solid.  

 

When the Alarm is clear, the light will be turned OFF. Note that it is fairly simple to create other alarm sequences with 

variations on flashing rate by changing these settings. 

 

 

Local Alarms are typically used to flash a light indicating a Common 

Alarm. This way, any active alarm will make the DO it is assigned to 
flash until acknowledged.  

Common Alarms may also use an ON state to sound an audible alarm 
via a horn or other sonic device.  The Ack and Idle state would then be 

set to OFF. 

 
 

Local Alarms Reference 

A Local Alarm controls the "local" annunciation of an Alarm. Local annunciation is normally performed with a lamp 

or buzzer that is attached to a digital output on the controller. A typical setup would control a digital output like this: 

State Action 

Unacknowledged toggle 

Acknowledged on steady 
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Idle off 

 
 

Alarm 
The Alarm selection list allows you to choose an Alarm that is to be added to the list of Alarms that cause the Local 
Alarm to be activated. Select the desired Alarm, then click the Add button. 

If multiple Alarms are listed, the Local Alarm annunciates the "worst case" state of all the alarms. If any Alarm is 
active/unacknowledged then the "Unack Mode" annunciation is applied. If no Alarms are unacknowledged, but at least 
one Alarm condition is in the Acknowledge state, the "Ack Mode" annunciation is applied. Only if all Alarm 

conditions are inactive is the "Idle Mode" annunciation applied. 
 

Add Button 
The Add button causes the selected Alarm to be added to the list of Alarms that activate the Local Alarm. 
 

Alarm Annunciation Register 
The Alarm Annunciation Register is the register that gets written to automatically annunciate the Alarm based on its 
state. Typically the register is mapped to a digital output. 
 

Unack Mode 
The Unack Mode determines how the Alarm Annunciation Register is controlled when the associated Alarm is in an 

Unacknowledged state. The modes are as follows: 

Mode Action 

Cycle An on/off (1/0) value is alternately written to the register according 
to the configured On Time and Off Time. 

On An on (1) value is written to the register. 

Off An off (0) value is written to the register. 

 
 

On/Off Time 
The On Time and Off Time set the frequency and duty cycle when the register value is being toggled between on (1) 
and off (0). The times are given in milliseconds. The default values (500ms/500ms) give you a 1 Hz frequency and a 

50% duty cycle. 
 

Ack Mode 
The Ack Mode determines how the Alarm Annunciation Register is controlled when the associated Alarm is in an 
Acknowledged state. The modes are as follows: 

Mode Action 

Cycle An on/off (1/0) value is alternately written to the register according 

to the configured On Time and Off Time. 

On An on (1) value is written to the register. 
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Off An off (0) value is written to the register. 

 
 

Idle Mode 
The Idle Mode determines how the Alarm Annunciation Register is controlled when the associated Alarm is in an Idle 
(inactive) state. The modes are as follows: 

Mode Action 

Cycle An on/off (1/0) value is alternately written to the register according 

to the configured On Time and Off Time. 

On An on (1) value is written to the register. 

Off An off (0) value is written to the register. 
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Alarm Dialer Overview 

ICL controllers purchased with an optional internal telephone modem can provide the functionality of an alarm dialer 

at much lower cost and without the need for external wiring. Since the dialer functionality is built into the controller, 
the dialer can report register values that are part of the process but not the immediate cause of the alarm.  

Dialers See The ScadaBuilder 

Hierarchy (on page 77) 

This solution provides access to more information than a 
non-integrated dialer. The dialer may be used to provide 

voice messages, or messages on numeric or alphanumeric 
pagers. 

After delivery of a voice alarm message, the alarm dialer can automatically switch to VUI (Voice User Interface) mode 
so that a user can access additional process variables and make changes to setpoints with a touch tone keypad, as long 

as they have entered the proper security access password. 

Other than memory, there is virtually no limit to the number of dialers, the number of telephone number lists in each 

dialer, the number of telephone numbers on each list, and the total number of alarm messages. 

For voice alarms, the alarm dialer uses a synthesized voice based on alarm text that is simply typed into the 

ScadaBuilder configuration. This text is combined with numeric phrases built into ScadaBuilder to vocalize the alarm 
information including the real-time values in registers. A selection of male and female voices is provided. The voice 

phrases are stored in a data file on the controller's flash disk and maybe easily cloned to replicate controllers. Each 
minute of voice storage requires approximately 0.5MB of disk space. Controllers can be configured to reuse phrases 
that are common between messages significantly reducing the storage required. 

A dialer can be activated from an Alarm or a simple boolean point in the controller. When activated, the dialer goes to 
its assigned Call Group. A ñCall Groupò includes the type of dialer (voice, or numeric or alphanumeric pager), a 

greeting message and a list of telephone numbers and dialing parameters (redial times, delay between redials, etc.). 
Call Groups can be reused, so that multiple Alarms can call the same group of telephone numbers. Multiple Call 

Groups can be associated with an Alarm, so that a single Alarm can provide voice messages to one set of telephone 
numbers while paging a separate list. 

SECTION XI  

Using Alarm Dialers 
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Using minimal logic in the controller, intelligent dialer functionality can be achieved. For example, an alarm event can 
call different lists of numbers (call groups) based on the time of day, the day of the week, and/or the person scheduled 

to be ñon callò. 
 

Creating an Alarm Dialer 



Section XI    Using Alarm Dialers 149 

 

Creating an Alarm Dialer 

To create an Alarm Dialer, double-click on 

ñDialerò in the Project Manager (if there are no 
other Dialers defined) or click on ñNEWò in the 

Alarm Dialer window. A dialogue window will 
pop up for naming the Alarm Dialer. Accept the 
default name or enter a new one. 

 

 

Once the Alarm Dialer is named, 
a window for defining the 
dialerôs operation is displayed. 

An Alarm Dialer requires a 
boolean point or an Alarm to 

activate the alarm dial out. You 
can create a new boolean or 

Alarm record or use existing 
ones in the drop down boxes. 

You will also need a ñCall 
Groupò. If you donôt already 

have one defined, you can create 
one from this window. 

See Using a Call Group section 
and Using Alarm Dialers 
(Continued) section. 

 
 

Setting Up a Call Group 
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Call GroupDialers
 See The ScadaBuilder Hierarchy (on page 77). 

 

You must have a Call Group in order to configure 

an Alarm Dialer. If you donôt have one already, you 
can click on the ñNewò button in the Call Group 

section of the configuration window in order to set 
one up. 

Your Call Group should look something like this: 

Select your protocol 

Type an introduction 
message 

Select an acknowledge 

code 

Go to the Dialing tab to 

enter phone number 
list. 

 
















































































































































































































































































































































































































































































































































































































































































































