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Chapter 1. Welcome!

InduSoft Web Studio® (or IWS) is a powerful, integrated tool that exploits key features of Microsoft® Windows®

NT/2000/XP and Windows® CE and enables you to build full-featured HMI (Human-Machine Interface) or
SCADA (Supervisory Control and Data Acquisition) applications for your Industrial Automation business.

This introductory training course was designed to help you become familiar with InduSoft Web Studio and
CEView. In this class, you will learn all the basic functionality of IWS, including an overview of the underlying
architecture.

Course Objectives

Upon completion of this course, you will understand the basic features and functionality of InduSoft Web Studio,
and you will be able to develop HMI and SCADA applications using the software.

Course Overview

This Introduction to InduSoft Web Studio course consists of the following modules:

DAY 1:
Welcome
Instructor introduction
Classroom/Building notes
Course Objectives and Overview
Additional Resources (online, manuals, technical support, and so forth)

What is InduSoft Web Studio?: Overview of InduSoft Web Studio features and functionality, the development
and run-time environments, internal structure, and Tags database.

Installing InduSoft Web Studio: Discussion and hands-on exercise where students install and start IWS.

Creating Projects: Discussion and hands-on exercise where students create a new project, configure project
settings, and specify project status.

Creating and Editing Tags: Discussion of tag types (class, array, pointer, internal, application, and shared
tags) and hands-on exercise where students create the initial Tags database for their project.

Creating Screens: Discussion and hands-on exercise where students create the Standard and Main screens
for their project (includes working with new 3-D graphics functionality).

DAY 2:

Working with IWS Expressions, Functions, and Scripting Language: Description of IWS math
expressions, available functions, and scripting language syntax.

Configuring the Worksheets: Discussion and hands-on exercise where students configure Math and
Scheduler worksheets.

Creating Recipes and Reports: Discussion and hands-on exercise where students create Recipe groups
and reports for display in their applications or a World Wide Web (Web) browser.

Using the Translation Tool: Discussion and hands-on exercise where students use the IWS Translation
Tool to create Translation worksheets and screens to enable automatic language translation at runtime.

Configuring the Security System: Discussion and hands-on exercise where students learn how to provide
multi-level security for their Internet/intranet applications, and how to create alarms and send them to
various utilities such as screens, e-mail, Web browsers, PDAs, and archives.
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DAY 3:

Creating Trends: Discussion and hands-on exercise where students learn to keep track of process
behaviors online or through historical trending and display the results on screens or a Web browser.

Communicating between Devices: Discussion and hands-on exercise where students configure IWS to
communicate with PLC drivers, TCP/IP, OPC (OLE for process control), and Web devices.

Importing and Exporting Data in XML Format: Discussion and hands-on exercise where students learn
how to import and export real-time data in XML format using the recipes module.

Working with ActiveX Objects: Discussion and hands-on exercise where students register an ActiveX
object and configure it on the screen.

Running Web-Based Applications: Discussion and hands-on exercise where students learn how to
configure their applications to run on the Web by saving them in HTML format and then exporting them
to a browser.

Managing Applications Remotely: Discussion and hands-on exercise where students learn to configure
and debug applications remotely using a TCP/IP link. Includes a discussion of the IWS development
support tools (message register, error codes, event codes, Database Spy, and LogWin).

Additional Resources

If you require assistance while using InduSoft Web Studio, the following resources are available:

¢ Related Publications: The following publications provide additional information about InduSoft Web
Studio and can be found in the Documentation folder on the IWS CD-ROM or can be downloaded from
the InduSoft website at www.InduSoft.com:

¢ InduSoft Web Studio Getting Started Guide. Designed for first-time users, this publication contains
information about the basic functions of InduSoft Web Studio.

¢ InduSoft Web Studio Technical Reference Manual. Describes all the features and tools that
comprise the IWS development environment and provides detailed instructions for using the product.

¢ InduSoft Web Studio VBScript Reference Manual. Describes the VBScript language and how
VBScript can be used with InduSoft Web Studio.

e Driver User Guides. A Driver User Guide is provided for each InduSoft driver, explaining how to
configure the driver according to the protocol characteristics/specification. The Driver User Guides are
located in the DRV subdirectory of the InduSoft Web Studio folder on the IWS CD-ROM or from the
Help menu located on the main menu bar.

e Online Help. Indusoft Web Studio provides a context-sensitive on-line help system that can be
accessed in the Help menu located on the main menu bar.

e Sample Applications. The IWS CD-ROM includes two sample applications (NTDemo and CEDemo)
that can be found in the DEMO subdirectory of the InduSoft Web Studio folder. Additional sample
applications can be found on InduSoft's website at www.InduSoft.com.

e Training Material Disk. A disk that includes sample applications is provided with this Training Course.
e |WS Advanced Training Class.

e InduSoft User Forum. This is an on-line community forum that is located at
http://indusoft.infopop.cc/eve. You will need to register and receive a password to access this forum.

e Your Automation Supplier. Depending on where you purchased InduSoft Web Studio (i.e. from an
InduSoft distributor or OEM partner), they can provide additional technical support.

e Customer/Technical Support: Contact your InduSoft Technical Support Representative by email at
support@indusoft.com or in the US or Canada by telephone at 877-INDUSOF (877-463-8763). Outside
of the US or Canada, our support telephone number is (US) 513-349- 0334.

¢ InduSoft Web Site: Visit www.InduSoft.com.
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Chapter 2. InduSoft Web Studio Product Overview

InduSoft Web Studio (IWS) is a powerful software product specifically designed to develop applications used in
process supervision, automation, and control. IWS applications span the globe in a multitude of vertical markets
including:

e Automotive e Qiland gas

e Biomedical manufacturing e Pharmaceutical

e Building automation e Pulp and paper

e Chemical o Steel

e Fabric manufacturing e Transportation

e Food processing o Utilities

e Glass manufacturing o Water and wastewater
e Machine manufacturers e And others ...

The flexibility built into InduSoft Web Studio allows you to design and implement applications for:
¢ Human-Machine Interfaces (HMI)
Supervisory Control (Local and Remote) with Server and Database Redundancy capability
Real-Time Performance Monitoring
Process or Plant Floor data collection
Data communications with corporate systems (databases)
Data concentrators for distributed processes

InduSoft Web Studio is extremely scalable. Applications range from low-end Windows CE-based devices
used for operator display, to higher end PC-based HMI's, up to high-end SCADA systems running on
Windows Server 2003 and capable of supporting Server, Database and PLC redundancy. To develop these
applications, InduSoft Web Studio provides built-in support for:
e One development platform that supports entire range of target platforms
Efficient code generation to allow running on low-end Window CE-based devices
Remote management
Server-Client architecture (ability to support redundant IWS Servers)
Redundant databases
Run-time screen translation (Unicode-compliant)
Web Thin Clients (up to 256 total Web Thin Clients, limited to 8 for Windows CE)
Wide range of tools for Graphics generation, Alarms, Events, Security, Trending, Recipe
Management, Report Generation, and Scheduler.
Over 200 native drivers available, plus support for OPC Client/Server.
e ActiveX and .NET container (can add 3rd party programs/controls)
e Application importation for Rockwell PanelView and Eaton/Cutler-Hammer & Schneider Electric
PanelMate products (separately licensed)

IWS provides a wide number of Tool and Connectivity options to let you build most any application. These
Tools and Connectivity options are all based on Microsoft Windows standards (Windows CE, XP, 2000, NT,
Server 2003 and Vista) and other industry standards, including:

e Microsoft standards: COM, DCOM, DDE, NetDDE, ADO, ADO.NET, ActiveX, and .NET
Industry Standards: ODBC, XML, TCP/IP, OPC, SOAP, 21 CFR Part 11
Scripting support: IWS built-in language and VBScript (Server, Thin Client and Windows CE)
Application debugging tools: Database Spy, LogWin, Cross Reference
Driver and Database toolkits (separately licensed)

The InduSoft Web Studio product consists of two parts:
A development environment that runs on a desktop, laptop, or industrial PC running Windows XP,
2000, Server 2003, Vista or NT.

The run-time environment that runs on an PC, operator interface workstation or other device
running Windows NT/2000/XP or Windows CE.

InduSoft Web Studio 2-1






" inauSolt >

»

Chapter 3. InduSoft Web Studio Configurations

InduSoft Web Studio (IWS) is a licensed software product that is available in a number of configurations to
meet your application requirements. As shown in Figure 2-1, the two version of InduSoft software are InduSoft
Web Studio and CEView, each available in various maximum tag count configurations. Depending on the tag
count configuration, a specified maximum number of concurrent drivers will be supported.

InduSoft Web Studio

InduSoft Web Studio (IWS) is InduSoft’s full-featured software product with the following features:

All development is done on a Windows XP, 2000, Server 2003, Vista or Windows NT-based PC
Applications can be developed to run on Windows XP, 2000, Server 2003, Vista or Windows NT-
based PCs (or devices), or on Windows CE-based HMIs (or devices).
IWS is a licensed product that uses a key-based protection system. The protection key can be either a
HardKey (USB or Parallel Port) or a SoftKey (license file)
IWS licenses can be purchased as development licenses or runtime-only licenses
- A development license includes both the development (engineering) license and one runtime
license.
- The development (engineering) license and the runtime license can be placed on the same
key (HardKey or SoftKey) or can be placed on separate keys.
- Without a runtime license key, a runtime license will only work for 2 hours before
automatically shutting down (demo mode).
IWS is licensed based on the maximum number of tags supported. Based on the development license
version purchased, a specifed number of concurrent drivers will be supported.
Runtime applications can be developed using up to the maximum number of tags supported by the
development (engineering) license. If the runtime can use a smaller tag count license version, then
additional runtime licenses for the application can be purchased that use the smaller tag count size.
With any runtime license, one Web Thin Client Session is supported. If additional concurrent Web
Thin Client Sessions are required, they must be licensed separately.

CEView

CEView is a license-limited version of InduSoft Web Studio targeted for developers who will only use IWS to
develop Windows CE-based applications. With CEView, the following features apply:

All development is done on a Windows XP, 2000, Server 2003, Vista or Windows NT-based PC
Applications run on Windows CE-based HMIs (or devices). CEView supports a wide range of
Windows CE platforms, including x-86, XScale, ARM, MIPS and SH3/SH4 processor architectures.
CEView licenses can be purchased as development licenses or runtime-only licenses

- Development licenses include both the development (engineering) license and one runtime
license.

- The development (engineering) and runtime licenses must use separate license keys. The
Windows CE runtime license must be SoftKey license-based only. The development
(engineering) license can be either hardkey (USB or Parallel Port) or SoftKey based.

- Without a runtime license key, a runtime license will only work for 2 hours before
automatically shutting down (demo mode).

CEView is licensed based on the maximum number of tags supported. (see Figure 2-1 for tag size
versions). Based on the development license version purchased, a specifed number of concurrent
drivers will be supported.

Runtime applications can be developed using up to the maximum number of tags supported by the
development (engineering) license. If the runtime can use a smaller tag count license version, then
additional runtime licenses for the application can be purchased that use the smaller tag count size.
With any runtime license, one Web Thin Client Session is supported. If additional concurrent Web
Thin Client Sessions are required, they must be licensed separately.
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CEView Differences and Limitations

CEView supports most of the functions of IWS. There are a few exceptions, as noted below:

o CEView will only generate runtime applications for Windows CE-based HMIs (devices)

The maximum tag size license for CEView is 4,000 tags.

The Picture Paste Link function is not supported in CEView

Screen Groups (and HTML Screen Groups) are not supported in CEView

ODBC and DDE are not supported in CEView (Microsoft does not support ODBC or DDE under

Windows CE)

e Separate InduSoft Web Server and support files (ISSymbol) are provided for CEView (CPU
architecture dependent).

e ActiveX Controls and .NET Controls developed for Windows XP may not work under Windows CE

e ADO.NET for Windows CE requires either the use of InduSoft's Database Gateway or ADOCE
(Microsoft ADO.NET class library for Windows CE).

e Certain IWS built-in functions are not available for CEView.

e Certain Operating System support capabilities may not be available under Windows CE (Microsoft
limitation) such as FileSystemObiject (for VBScript), WMI (Windows Management Instrumentation),
etc.

¢ Important Note: Effective use of the CEView runtime requires the Windows CE operating system to
support key capabilities such as COM and DCOM. Additional items such as a registry save tool are
useful and the implementation may vary from device to device depending on how the manufacturer
implements the Windows CE operating system. Pre-installation by the manufacturer of software
components such as VBScript.DLL (VBScript runtime library), CEServer (IWS remote management
tool), ISSymbol.ocx (for Web Client Support) and a Registry save tool greatly simplify development of
CEView/Windows CE application development. Check with your manufacturer to determine if these
features are supported.

Choice of HardKey or SoftKey Protection

There is no right or wrong choice to the type of key (HardKey or SoftKey) used for licensing. Some customers
prefer HardKey because of the portability, others prefer the SoftKey since it is embedded with the product.
Some considerations for the type of key to use in your system include hardware swapping (in case of a
hardware failure) and the ability to secure a HardKey.

License Upgrades

IWS and CEView licenses are field upgradeable, regardless of whether the license is SoftKey or HardKey
based. Field upgrades are used to upgrade the license to a new version of software, support a larger tag
count configuration or add additional Web Thin Clients. License files do not need to be upgraded to support
Service Pack upgrades that use the same version of software (e.g IWS v6.1 SP1 2> IWS v6.1 SP2).

Web Thin Clients

Web Thin Clients do not need to be licensed by InduSoft. Only an operating system (Windows XP (etc.) or
Windows CE) with a browser such as Microsoft Internet Explorer is required. A runtime license from InduSoft
is required for the Server to support the Web Thin Client. If additional Web Thin Clients operate concurrently,
support for the additional Web Thin Clients must be licensed separately.
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Product Types

InduSoft Product Types for Version 6.1 Service Pack 2

TranslationTool (unlimited languages)
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RunTime Operating System CE XP CE XP CE XP
XP XP
Development System . XP XP XP XP XP XP
includes 1 runtime + 1 web session
Simultaneous Communication Drivers 1 1 3 3 5 5 8 Unlimited
Application tags 150 150 1,500 | 1,500 4,000 4,000 64,000 | 512,000
(scripting + 1/O points)
v v

Security System (unlimited
| groups/users)

Email interface (SMTP)

Dial-Up interface (RAS)

PC Based Control Integration
(shared tags)

Alarm Online / History

Trend Online / History

Advanced Trending Tool
(Online/Historical)

Recipe (ASCII / XML)

Report (ASCII / RTF)

ODBC

ADO.NET Relational DB support

DDE Client / Server

OPC Client / Server with OPC HDA

TCPI/IP Client / Server

Scripting Module (Math)

VBScript Support

Event Module (Scheduler)

Group of screens

ActiveX & .NET Container

Static objects (shapes, button, text)

Bitmap objects

Picture (Paste Link)
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¢ 1included with runtime
¢ Max of 8 for WinCE
¢ Max of 256 for WinXP

Windows XP designation includes Windows NT, 2000, Server 2003 and Vista

v v 4

(Input/Output); Bar graph; Color
Dynamics: Hyperlink; Position;

Resizing; Show / Hide; Rotation v v v v v v v v
List box; Combo box \ v v v v v v v
Smart Message; Pushbutton v v v v v v v v
Import Wizards v v v v v 7 7 7
APIs Toolkits support v v v v v v v v
W .

eb Sessions v’=Supported x=NOT supported E=NOT supported by Windows CE
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Recent IWS Versions and Service Packs

IWS 6.0 SP3 Oct. ‘04

- Added ADO.Net Support

- Enhanced Database Redundancy (Web Server, automated switchover, automated recovery)
- Added RSLogix Import Wizard

IWS 6.0 SP4 March ‘05

- Added OPC HDA for Win2K/XP/NT (Historical data access for OPC clients)

- Added encapsulation of serial protocols over TCP/IP or UDP, modem dialing to remote sites
- Added new Import Wizards : TwinCat, Omron CX-Programmer (available from Omron only)

IWS 6.0 SP5 April ‘05
- Added the Grid Object
- Added PanelBuilder Import Wizard

IWS 6.1 December ‘05

- Added New Trend Object

- Added VBScript support

- Added OEM Protection Function

IWS 6.1 SP1 May ‘06
- Added Linked Symbols support
- Added PanelMate Import

IWS 6.1 SP2 December ‘06

- Made IWS a .NET container

- Updated the Symbol Library

- Added custom Properties for IWS Objects

- SNMP Agent

- See MLIST.PDF found in the IWS 6.1 SP2 Program Directory

34
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Chapter 4. InduSoft Web Studio Configurations

This Chapter covers the installation of IWS. Before beginning the installation, you should make sure:
1. Your PC meets the Minimum System Requirements listed below
2. You have logged on to the PC as a user with administrative rights

If a previous version of IWS (or CEView) is installed, you should either uninstall the previous version or install
the new software version in a different path. The default installation path is C:\Program Files\InduSoft Web
Studio v6.1.

Important Notes:

If you have installed a previous version of IWS or CEView and intend to continue to develop applications
using the previous version, it is HIGHLY recommended to do the following:

Be sure you make backup copies of all your application files

If you intent to keep older versions of IWS, install the new version of IWS (or CEView) into a
different path that clearly designates the new version and Service Pack (e.g. C:\Program
Files\InduSoft Web Studio v6.1SP2)

Create a new folder to store applications developed using the new version of software

Be sure to start the proper version of IWS and then select the application you want to develop.
Don’t double click on the application file (*.app) to start IWS (CEView).

Don’t use the new version of IWS (CEView) software to develop an existing application (previous
version or Service Pack) that you want to maintain at a previous version.

If you accidentally open up an application (that you want maintain at a previous version) with the
new software, UNDER NO CIRCUMSTANCES should you select the “Upgrade to New Version*
option if prompted to. There is no recovery.

Minimum Development System Requirements
IBM-Compatible PC with Pentium 4 Processor (or better) with 512MB RAM (or more)

512MB (1GB preferred) of disk drive space for the development software and application program
storage. Note that if historical trend, alarm or event files are stored, additional storage space may be
required.

100% IBM-compatible VGA or SVGA display adapter with 64MB Video RAM (VRAM) or higher
Ethernet port (wired or wireless)

Microsoft-compatible pointing device (such as a mouse, trackball or touch-screen)

Windows XP, 2000, Server 2003 or Vista (Windows XP Pro, Server 2003 or Vista recommended)
Standard keyboard with Function Keys F1-F12 and Numeric Keypad (or USB Keypad)

CD-ROM Drive (if installing IWS from the InduSoft CD)

USB port or Parallel Port if a HardKey license is used

Microsoft Internet

IWS (CEView) can be installed from the InduSoft CD or downloaded from InduSoft's web site at
www.InduSoft.com.
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Example: Uninstalling a previous version of IWS

Use the following procedure to uninstall a previous version of IWS:

Turn on the power to your development computer, log on as a user with Administrative Rights and be sure
that no other programs are running. Be sure that any application files are backed up.

Open the Windows Control Panel.
E.g. With Windows XP, click on the Start button in the lower left corner. Click on the Control Panel icon.

Click on the Add or Remove Programs icon

Select the previous version of IWS that you want uninstalled.

B Add or Remove Programs EHE|E|

e,
@ Currently installed programs: [] show updates Sortby:  Mame -
Change or Ll — T T . e |
Remove . 3
| Programs ‘ InduSoft Web Studio v6.0 + Service Pack 5 Size 322.00MB
| gy IndusaTeT - TiEE Pack 2 Size  521.00MB
4 gl_?ﬁ Industrial Gadgets ActiveX-Digital and Analog Controls Size 2.40MB
Add New B Intervideo WinDvD Size  16.75MB
Programs
353 Iocomp Evaluation 3.0.4 SP2 (ActiveX) Size 1.48MB
551 155ymbol Control
Add/Remove @ unes Size 11.249MB
Windows I . . |
Components &> 125E Runtime Environment 5.0 Update 3 Size  143.00MB —
é, J2SE Runtime Environment 5.0 Update 4 Size  118.00MB
@’ > 12SE Runtime Environment 5.0 Update & Size  145.00MB
Set Program 3 .
A wand %> 12SE Runtime Environment 5.0 Update 9 Size  145.00MB
2EELL EE’ Java 2 Runtime Environment, 5E v1.4.2_03 Size  135.00MB
oI KEPServer_ePro Size 41.57MB
i3 kilmist Registry Editor 2.5 Size  0.82MB
LABELVIEW 8.0 Size  113.00MB
) LiveUpdate 2.6 (Symantec Corporation) Size 9.09MB
i85 Macromedia Flash Player 8
~
et — - ]

Click on the Change/Remove button that appears.

Follow the instructions from the Uninstall Shield Wizard to uninstall the older version of InduSoft Web
Studio.

Remove Programs From Your Compulter

uninstaliShisld will remove the software InduSolt Web
Shudio' from your computer. Please wat while sach of the
following companents is removed. ..

Shared program files. .

Standard program files....

Folder kems. .

Program folders .

Program drectories. .

NN

Program regstiy entries...

Unmnstall completed  Some elements could not be
removed You should manually remove items related 1o
the applicaton.

Details...
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Example: Installing IWS v6.1 SP2 from the InduSoft CD

Use the following procedure to install IWS Version 6.1 and/or Service Pack 2 from the CD-ROM:

Turn on the power to your development computer, log on as a user with Administrative Rights and be sure
that no other programs are running.

Insert the InduSoft CD-ROM labeled “InduSoft Web Studio v6.1 SP2” into the computer’'s CD-ROM drive.
An Internet Explorer Browser window should display automatically.

Note: You may be prompted to allow installation of an ActiveX control. Allow this ActiveX Control

to be installed.

= 3 et e
Q tevers - gl canes + 4] e+ W@ personds + (T senm [~

Welcome to InduSoft Web Studio v6.1+SP2 ‘ |

O‘ About InduSoft

@ Installation

) Documentation C il
© sl

\ Sample Applications

@\ Technical / Application Notes

@ viewer utilities

SWeb Roady gy,
IndySoft

Microsoft . WEB AND WIRELESS
GOLD CORTIFIED % AUTOMATION = o~
ol Terva oD and info@InduSoft com

Qutine = € st T & s show

Internet Explorer Browser Window

If the Browser window does not display, you can manually start the program from the Windows Explorer.
Navigate to the <D>:\Installation directory (where <D> is your CD-ROM drive), and click on the Indusoft htmi
document.

To open Windows Explorer from Windows XP:

Click Start, point to All Programs, point to Accessories, then click Windows Explorer

The Browser Window should now display a welcome screen that allows you to navigate as follows:

e About InduSoft
Contains several Powerpoint files including a brief introduction to InduSoft, InduSoft products and
features, and sample case studies.

e |Installation
Installs IWS 6.1 and the Service Pack 2 upgrade.

e Documentation
Contains various IWS documentation in PDF format including the InduSoft Web Studio Users Manual.
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e Sample Applications
Contains IWS application and communication examples that you can use.

e Technical/Application Notes
Contains various Technical and Application Notes.

e Viewer Utilities
Contains the Microsoft Powerpoint Viewer, WinZip and Adobe Acrobat Reader PDF Viewer utilities.

Notes:

¢ If you do not have Microsoft Powerpoint or Powerpoint Viewer installed on your PC, you need to install
Powerpoint Viewer to view certain Powerpoint files contained on this CD. Powerpoint Viewer is
available under “Viewer Utilities”. Likewise, you will need the Adobe Acrobat PDF Viewer to view
certain

e A demo version of Symbol Factory from Software Toolbox (www.soffwaretoolbox.com) is available in
the \AddOns folder on the InduSoft CD. Click on the \SymbolFactory sub-directory and then double
click on Symbol Factory ActiveX to install. Follow the instructions.

In the Browser window, double-click the Installation button and then double-click the InduSoft Web
Studio v6.1 icon to start the InduSoft Web Studio Installation Wizard. A Setup dialog displays to
inform you that the InstallShield Setup Wizard is loading. Click on Run.

Note:

e If you are have a existing installation of IWS Version 6.1 (SP1 or earlier) on your PC, you may skip
this step (and the next few steps). Proceed to the last step “Once your computer has restarted,
.....” to install the Service Pack 2 update only.

Follow the instructions provided by the Setup Wizard to proceed with the installation, which includes:

- Reading and accepting the License Agreement

- Entering a user name and your company name

- Choosing a destination location.

- Accept the default if you have
uninstalled the previous version of
IWS.

- If you have a previous version of
IWS installed, select a different
(unique) path name to install IWS.

- Selecting the components to install
(accept the default)

InduSoft Web Studio 5.1 Setup

InduSoft Web Studio Setup Completed.

Setup has finished inztalling InduSoft \Web Studio on pour
computer.

% ez, | want bo restart my computer nov,

£ Mo, | will restart my computer later,

A Setup Status dialog displays while the
program installs, and the Setup
Complete dialog displays when the
installation is finished:

Remove any dizks from their dives, and then click. Finish to
complete setup.

You must restart your computer to

continue. Click the Yes, | want to <Back [ Fnsh | | Cancel
restart my computer now radio
button, and then click Finish. Setup Complete Dialog
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Once your computer has restarted, repeat the above steps but this time, double-click on the install Service
Pack 2 for InduSoft Web Studio v6.1 button after double clicking on the Installation button. Click on Run to
begin the installation process for Service Pack 2.

After the installation is complete, IWS Service Pack 2 will be installed on your hard drive at C:\Program
Files\InduSoft Web Studio v6.1 (or another directory if you had specified it). An InduSoft Web Studio icon will
be added to your desktop.

Notes:

e Microsoft .NET Framework 2.0 is automatically installed with as part of the Service Pack 2
installation process. The .NET Framework 2.0 is required to enable IWS to become a .NET
container, and to provide ADO.NET (Microsoft ActiveX Data Objects) support.

o During the installation process, you will be given the option to install files for Windows CE-based
applications. If you are not developing Windows CE-based applications, you can omit these files.
They can be added at a later time if required.

e |If you are upgrading from InduSoft Web Studio Version 6.0 or earlier, your license will need
upgrading.

o |WS Service Pack 2 development software allows you to UPGRADE an existing application from a
previous version to IWS Version 6.1 Service Pack 2. However, you cannot develop an application
using IWS 6.1 SP2 and save the application in a format compatible with a previous version of IWS.

e If you currently have IWS Version 6.1 installed and are simply looking to upgrade to Service Pack
2, then you do not need to uninstall the current IWS Version 6.1. You need to install the Service
Pack 2 upgrade only
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Example: Installing IWS v6.1 and SP2 from InduSoft’s Website

Use the following procedure to download and install IWS Service Pack 2 from InduSoft’s website:

Be sure your PC has a utility to unzip .ZIP files. If not, download a copy from WinZip’ website at
www.winzip.com.

Use your Browser to connect to InduSoft’'s website at www.InduSoft.com.

In the Downloads section on the home page (lower left corner), click on the link Click here in the Try
before you Buy paragraph.

Click on InduSoft Web Studio v6.1 link in the Download Products page.
Note: The Download Products page also provides other downloads, such as older versions of IWS,
Reference Manuals, Sample Applications, and 3 party demo products.

Complete the form and click the Send button.

Before downloading, create a directory on your PC’s hard drive. The location on the directory is not critical
but the directory name must be unique (e.g. C:\InduSoft Downloads). Create two subdirectories,
\IWS6.1 and \IWS6.1SP2.

If you need to install InduSoft Web Studio v6.1, locate Download InduSoft Web Studio, Version 6.1 and
click on the link iws61.zip. When the download starts, save this file into the subdirectory \IWS6.1.
(This is a big file, approx. 200 MB. Download time depends on your network connection speed).

Note: You will need to download and install InduSoft Web Studio v6.1 if either you are

e upgrading from Version 6.0 or earlier, or

e if you want to install Version 6.1 Service Pack 2 separately from other previous versions of Version
6.1 (e.g. Service Pack 1). Some developers need to maintain older versions of InduSoft Web Studio
to support existing installations.

To download InduSoft Web Studio v6.1 Service Pack 2, locate Download InduSoft Web Studio, Version
6.1, Service Pack 2 and click on the link iws61sp2.zip. When the download starts, save this file into
the subdirectory \IWS6.1SP2. (This is a big file, approx. 200 MB. Download time depends on your
network connection speed).

Use the ZIP utility to UnZip (extract) the .Zip files you downloaded. Extract each .ZIP file to the same
subdirectory where the .Zip file is currently stored. A new subdirectory \Disk1 will be created.

If you need to install InduSoft Web Studio Version 6.1, open the folder \IWS6.1\Disk1 and run Setup.exe.
An installation wizard will help you install InduSoft Version 6.1 on your system. Follow the Wizard’s
instructions.

Note: If you intend to keep an older version of InduSoft Web Studio Version 6.1 (e.g. Service Pack 1),
then during the installation process, specify a different destination folder to install the files for InduSoft
Web Studio Version 6.1 (e.g. c:\Program Files\InduSoft Web Studio v6.1SP2).

To install Service Pack 2, open the folder and subdirectory where you stored the UnZipped Service Pack
2 files. Run Setup.exe. An installation wizard will help you install Service Pack 2 for InduSoft Web
Studio Version 6.1. Choose the destination folder for IWS Version 6.1 that you want to upgrade.

Note:

Microsoft .NET Framework 2.0 is automatically installed with as part of the Service Pack 2 installation
process. The .NET Framework 2.0 is required to enable IWS to become a .NET container, and to
provide ADO.NET (Microsoft ActiveX Data Objects) support.

InduSoft Web Studio
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The Licensing Process for IWS Software

All InduSoft Web Studio software is licensed. As noted in Chapter 3, there are Development licenses
(development licenses include one engineering and one runtime license) and Runtime-only licenses. The
Engineering license (Development) can be HardKey (USB or Parallel Port) or Softkey based, as can the
Runtime licenses. Any Runtime licenses used with Windows-CE based systems must be SoftKey based.
Engineering (Development) licenses can run on any Windows OS platform except Windows CE.

Licenses on HardKeys will be preprogrammed by InduSoft before being sent out for a customer order.
SoftKey licenses require a valid site code from the PC or device where the Runtime license will be installed.
After receiving this site code, InduSoft will generate a site key that enables the license on the PC or device.
This site key is unique for the PC or device and will not be valid on any other PC or device. Both HardKeys
and SoftKeys can be field upgraded (e.g. to support a new version of IWS).

Installing or Upgrading a SoftKey License (for PC-based Platforms)

Be sure InduSoft Web Studio plus Service Pack 2 is installed on your development PC.
Make sure your HardKey is plugged into a USB port or Parallel port on your development PC.

Before starting the licensing procedure, be sure your built-in network controller (e.g. Ethernet Controller) is
selected and placed on top of the Network Services Access List.

Select Start > Control Panel > Network Connections - Advanced (Menu Item) - Advanced
Settings. A dialog box will appear as show. Make sure Local Area Controller is at the top of the list (use
up/down buttons to set)

. ;'}NetwurkCnmwctmm i

Qe - Q- 3 OB

i Address |@__, Metwork Connections
= c = o "
3 L o 8|

[S] Create a new connection 1394 Local Area Bluetooth Wireless  BluetoothCo...

@ Change Windows Firewall Connection
settings

Network Tasks

Connection Network Metwork...

See Al o —
= Adispters and Bindings | Frovider Order
i) Metwork Troubleshooter
Connections are listed in the orderin which they are accessed by
network services.
Other Places Cmned:ians e
g Local Area Connection -} I -
D» Control Panel q = -
. == Bluetooth Network -
‘ﬂ My Network Places < = Wireless Network Connection = ¥
5} My Documents N =i}- 1284 Connection
g My Computer |
Bindings for Local Area Connection:
Details g File and Printer Sharing for Microsoft Networks 1
. _'.Z ¥~ Intemet Protocol (TCP/1P)
Wetwark Come chios 1B} Ciient for Microsoft Networks 1
4 %= Intemet Protocol (TCF/IP)
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After completion of the licensing procedure, the order of the network connections can be altered. The
reason for this step is that the licensing algorithm uses (as one if its components) the MAC ID address of
a Network Adapter. The first Network Adapter in the list is selected. If the first item in the list is a
Network Adapter that is a removable device (e.g. a PCMCIA, CF, USB, etc. device with a network
adapter), if that device is removed, the licensing software will no longer recognize the PC as a validly
licensed device. However, once the initial licensing procedure is completed, the licensing algorithm will
examine all Network Adapters in the list in an attempt to find the correct Network Adapter for the
license.

Select Start > Programs > InduSoft Web Studio v6.1 > Register
Note: Depending how you installed IWS 6.1 SP2, the above Program Group may be named
differently.

The IWS Protection Manager will be started. A dialog box will be displayed. Select Softkey and then click
the Check button.

Protection Manager x|

Protection Type
Press the Check button
" Hardkey b werify oL license, Check... |
""""""""" authorize your zofbware, =

+ Softkey
B ar tranzfer the license,

E e

If a valid SoftKey is not found, you will get a dialog box similar to that shown below. If there is a valid
SoftKey license currently installed on the PC, the Site Code for this license will be displayed in the
Status field (e.g. when you are upgrading your SoftKey license). Click on Change License.

Softkey Settings B x|

Werziom: | Drrivers: |
Product Tope: |
E xecution Mode: | Web Thin Clients: |

Change License...l Feqg Transfer Tranzfer Out Tranzfer In | Cloze I

Current License

S EE || icenze nob found.

When the Change License button is pressed, you will get a new dialog box that displays the Site Code.

x
TN =l [ 21 () BRE4 FATE 154F A3 LCopy |

Site Key: I

coes |
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This Site Code will need to be sent to InduSoft for an updated Site Key to reflect a license change. You
can copy and paste the Site Code into an email, along with a reference to the Purchase Order

Number, and send it to support@indusoft.com.

When the new Site Key is returned, enter it in the Site Key field and click on Authorize. If the new Site
Key is correctly entered, you will see the following message:
Success R

Site key accepted,

If you have problems, make sure the Site Key you entered is correct. If it still will not work correctly, contact

InduSoft support at support@indusoft.com.

Note:

e The Site Code is generated from an algorithm using the PC’s primary MAC ID address, along with
various information from the registry. Take care not to make changes to your PC (e.g. install new
programs) from the time you send the Site Code to InduSoft until you enter the Site Key, otherwise
the Site Code may change and the Site Key will be invalid.

e Once you have put a valid license on a HardKey, you can move this HardKey to another PC. The
license now travels with the HardKey.

e You can reference Technical Note ProdLicense.PDF for additional information on licensing
procedures. This document can be found on InduSoft’s website at www.indusoft.com or on the
InduSoft CD in the \Documentation\TechNotes folder.

Installing or Upgrading a SoftKey License (for Windows CE-based Devices)

If you are using a Windows CE-based device (e.g. HMI, Controller, etc.) and intend to run an application
developed using IWS or CEView on this device, you must have a valid InduSoft license installed, otherwise
the application will only run in a demo mode (automatically shuts down after 2 hours of runtime).

The method of installing a SoftKey license on a Windows CE-based device is different than installing a
SoftKey license on a PC. You can install a SoftKey license on the Windows CE-based device either locally or
remotely and both methods are equally effective.

Notes:
e If your Windows CE-based device has an LCD or other type of screen display (e.g. an HMI), you can
use both license installation methods.

e |f your Windows CE-based device does not have a screen display (e.g. a Controller), you will need to
use the remote license installation method.

o Some Windows CE-based devices have InduSoft licenses pre-installed. Check with your vendor.
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Installing or Upgrading a Softkey License Locally

Be sure InduSoft Web Studio plus Service Pack 2 is installed on your development PC.

You need to install the InduSoft Remote Agent program CEServer.exe into your Windows CE device’s
non-volatile folder. The non-volatile folder can be different with every Windows CE-device. Check with
your vendor for specific information.

Where to find CEServer.exe:
The CEServer.exe file is located on your Development PC in a subfolder contained in a folder
where you installed the Program files. The file is located in the \Redist folder, where <platform> is
a sub-folder name that specifies your processor type.
E.g. C:\Program Files\InduSoft Web Studio v6.1\Redist\

There may be different subfolders based on what options you selected during the IWS installation
process. The \WIinCE 4.0 subfolder is for platforms using Windows CE 4.0 and later, while the
\CEView subfolder is used for platforms using Windows CE 3.0

Notes:
o The non-volatile folder retains data after a power-up or reboot of the Windows CE device.

e The non-volatile folder can be different with every Windows CE-device. Check with your vendor for
specific information on which folder is the non-volatile folder.

e Depending on the Windows CE device, the non-volatile folder can be located on the on-board flash
memory or on a removable memory (e.g. Compact Flash) storage card. If the InduSoft license is
stored on a removable memory storage card, the Windows CE-based device will not be licensed if the
removable memory storage card is not properly installed in (or removed from) the device.

How to install the CEServer.exe file:
e You can copy the CEServer.exe file using ActiveSync (requires USB port or Serial
Connection). ActiveSync can be downloaded free of charge from Microsoft's web site at no
cost.

e Create a Shared Folder on the WinCE device and use the following command sequence:
= Run
= CMD
= net use [<Local Name>] [Remote Name] [/user:<UserName>]
= copy \Redist\WinCE 4.0\<platform>\Bin\CEServer.exe CEServer.exe
Alternatively, you can use a Compact Flash (CF) adapter and write to the CF

Configure CEServer.exe to automatically start up when you power on the Windows CE device.

Notes:
e This step is not mandatory. However, it is advised to do this step, so that CEServer.exe can
automatically start your application after power up.

e Check with your vendor for specific information on how to select a program (CEServer.exe) to
automatically execute after power up.
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After the Remote Agent CEServer.exe starts, you x|

will get the following dialog box on your
Windows CE device. If CEServer.exe does not :
start automatically after power up of the [Nat connected to remots ciient

Windows CE device, you can manually launch  Log:

the file from the <non-volatile folder> on the ;|
Windows CE device.

Connechion status:

Device connection via ot Chart
Netwark [TCP/IP] sup || Stat |

Local IF: 132.168.23.42 At

In the Remote Agent dialog box, click on Setup. The following dialog box will appear.

Click on the License button _ x|

Device Connection

= Serial Part Icgm1 vI fdvanced... |

= TCPAP
| [nfra Fed

[” BunCEView on startup

Uzers... | Ok | Cancel |

When the License dialog box opens, click on the x|

Change License button. — Cuient License

Product Type:
IEEView Standard

Yerzion [F.Y] “Web Thin Clients:
|51 E

A Change License dialog box will now be displayed.

The current site code will be displayed. This site  ka AR x|

code will need to be sent to InduSoft, along with a = ¢ r4e

Irifeer::gce to the Purchase order for the runtime |E?EBE?E?BEB?EFB?EDB?EB?E&B?E

Site Keyw:
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When you receive your Site Key from InduSoft, enter this Site Key into the Site Key field, then
click on Authorize.

If the new Site Key is correctly entered, you will see the following %
ossage: Success P
Site key accepted,

If you have problems, make sure the Site Key you entered is correct. If it still will not work correctly, contact

InduSoft support at support@indusoft.com.

Installing or Upgrading a Softkey License Remotely

Be sure InduSoft Web Studio plus Service Pack 2 is installed on your development PC.

Be sure CEServer.exe is installed on the remotely connected (Serial or Ethernet) Windows CE
device. (see the previous example)

Verify a serial or Ethernet connection between your development PC and the remote Windows
CE-based device is installed correctly. The Ethernet connection must be a through a cross-
over cable, hub, router, switch or other type of connection.

Note:
e You can verify the Ethernet connection is established by running the Ping command on your
development PC:
Start > Run - CMD - Ping <CE Device IP address>
E.g. Run -> CMD - Ping 10.28.64.100

Start IWS on your development PC (if it is not already started).

On the IWS Main Menu Bar, select Project > Execution Environment. The following dialog box
will appear:

Execution Environment

Target | Application | Import | CE License
Target Station
) Local e
@ Network P: | 192.168.1.106 _
() serial Port; | Platform:

) Microsoft ActiveSyne

Close
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Note:

Note:

Select either Network IP (for an Ethernet connection) or Serial Port (for a Serial connection) for
the Target (remote) Station connection type.

If you selected Network IP, you must enter the IP address of the Target Station.

If you selected Serial Port, you must set the Serial Port number and any advanced settings

When the Connect button becomes active, click on the button to connect to the Windows CE
device. When the development station is properly connected to the remote Windows CE
device (Target Station), the Status Field will display “Connected”.

CEServer.exe must be properly installed and running on the Target Station in order to properly

connect.

Execution Environment

Target |ﬁ-pp|iv;atin:un I Impo

Target Station
Status:
| | Connected to the remote device (CEView n|

Platfarm:
| WINCE 4.2 + POCKET2003-ARMV4 |

[ Install system files... ] Only newer fles

Click on the CE License tab

If the Windows CE device has previously been licensed, the License Settings Fields will be
populated with information about the type of license installed in the Windows CE device. If the
Windows CE device has not previously been licensed, the Execution Environment dialog
box will be shown as below.

Execution Environment

License Seftings
Product Type: | [Jlgl==hE1= R0

Verson: Web Thin Clients:

Thin Clents:

License Codes
Site Code: | 534D415232303030534D4152323000 E%I

Sn.eKeg,r:_
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If you need to install a new InduSoft runtime license or upgrade the runtime license, click the
Copy icon that is to the right of the Site Code field. By clicking on this icon, the Site Code
information is automatically copied and can then be pasted in an E-mail to send to InduSoft at
support@indusoft.com along with the Purchase Order information. InduSoft will return a Site
Key which needs to be entered into the Site Key Field. The Send button will become active
(“lit up”). Press the Send button to send the new Site Key to the Windows CE device. When
this happens, the Remote Agent (CEServer.exe) will properly store this new Site Key in the
Windows CE device.

Execution Environment E]

Target | Application | Import | CE License
License Semings
Produci Type: | [Jil==tr=e g d

Wersion: Ve Thin Cianie: Thin Cienie: 1 @

License Codes
Site Code: | 534D415232303030534D4152323000 l

Sile Key

If the new Site Key is correctly entered, you will see the following message: @ X
Site key accepted,

If you have problems, make sure the Site Key you entered is correct. If it
still will not work correctly, contact InduSoft at supporf@indusoft.com.

Notes:
o After the Site Key is sent to the Windows CE device, be sure to save the Registry settings on the
Windows CE device. Otherwise, the Site Key may be lost after the device is rebooted.

e The method of saving the Registry is determined by the hardware vendor. Check with your hardware
vendor to determine how to save the Registry.

o Windows XP/2000/Server 2003/Vista/NT automatically save their Registry settings after a change, but
Windows CE does not. Since the Windows CE image must be built using the Microsoft Platform
Builder and a Registry Save tool must be added, this is why different Windows CE devices can
implement the Registry Save tool differently.
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Upgrading a HardKey License

Be sure InduSoft Web Studio Service Pack 2
is installed on your development PC.

Make sure your HardKey is plugged into a
USB port or Parallel port on your
development PC.

Select Start > Programs 2 InduSoft Web
Studio v6.1 > Register

Note: Depending how you installed IWS 6.1 SP2,

the above Program Group may be named differently.

HardKey Types

The IWS Protection Manager will be started. A dialog box will be displayed. Select Hardkey and

then click the Check button.

Protection Manager

— Pratection Type

Press the Check button ko
wernify your Hardkey.

" Softkey

=10l x|

0k

Check...

If a valid HardKey is found, you will get a dialog box similar to that shown below:

Hardkey Settings

x|

— Current License

Seral Mumber: |124.54E “Werzion: I 5.1 Drriseerz: |3

Product Type: I Local Inferface

E wecuiuon b ode: IEngineering + Runtime

wieh Thin Clients: |1

Change Licenze. .. |

Click on the Change License button.

Site Cods:;

DADEBDG232303MB0EACFE434 3230303

Site Kew: I

Copy
Cancel |

The Site Code for this PC is displayed in the Dialog box. This Site Code will need to be sent to
InduSoft for an updated Site Key to reflect a license change. You can copy and paste the Site
Code into an email, along with a reference to the Purchase Order Number, and send it to

support@indusoft.com.

InduSoft Web Studio
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When the new Site Key is returned, enter it in the Site Key field and click on Authorize. If the new
Site Key is correctly entered, you will see the following message:

Success

Site key accepted,

If you have problems, make sure the Site Key you entered is correct. If it still will not work
correctly, contact InduSoft support at supporf@indusoft.com.

Notes:

e The Site Code is generated from an algorithm using the PC’s primary MAC ID address, along with
various information from the registry. Take care not to make changes to your PC (e.g. install new
programs) from the time you send the Site Code to InduSoft until you enter the Site Key, otherwise
the Site Code may change and the Site Key will be invalid.

e Once you have put a valid license on a HardKey, you can move this HardKey to another PC. The
license now travels with the HardKey.

e You can reference Technical Note ProdLicense.PDF for additional information on licensing
procedures. This document can be found on InduSoft’s website at www.indusoft.com or on the
InduSoft CD in the \Documentation\TechNotes folder.
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Installing Runtime System Software on Remote Devices

InduSoft provides a common development platform allowing you to develop applications for any platform (or
device) using a Microsoft Operating System (e.g. Windows XP/2000/Vista/Server 2003/NT and Windows CE).
If the target (runtime) platform is also the development platform, the required IWS runtime system files are
already installed when IWS 6.1 plus Service Pack 2 are installed. However, if the target platform does not
have these IWS runtime system files or if the target platform is a Windows CE device (which does not support
IWS development), the IWS (or CEView) runtime system files must be installed in the target platform. CEView
system files can be downloaded to the CE runtime platform from the development environment, while a
Windows XP/2000/Vista/Server 2003/NT system must install IWS.

InduSoft Web Studio 4-17



IWS Training Guide Installing Runtime System Software on Remote Devices

Notes
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Chapter 5. InduSoft Web Studio Overview

This chapter provides a high-level overview of InduSoft Web Studio (IWS) product, the topics include:
IWS Development Environment

IWS Internal Structure

Module Execution

Microsoft Industry Standards Supported

IWS Development Environment

The InduSoft Web Studio uses standard, Windows-like tools and interfaces to provide an integrated
development environment (IDE). This IDE is comprised of several sections:

Screens/Worksheets

InduSoft Web Studio - [Display2]
Ele Edt Yiew [nsert Project Tools Window Help

S ® & MBEG B 1w

I v |
| < | @ Displayz
= 3 Project: NTDemo.APP | 7 a = E
Workspace B screen |
- _“i | | Tools bars
(] Symbols Y
5| Graphics Seript @ &
\ Libwary o /
B Layout =
=
@
(]
o2}
B
A Eeis- P iy T
= x
Name | Vahe | Qualty | Continuous | 4
]
r~_ \oB1) QB3 )pes ¢ > Q \Log et / i
| Enginesring + Runkims X o400, Y: &
N
Database Spy Window ‘ | Output Window

IWS Development Environment

The development environment interface consists of the following features and functionality:

e Title Bar e Screen/Worksheet Editor
e Menu Bar e Database Spy Window

e Toolbars e  Output Window (LogWin)
e Workspace e Symbol Library
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Title Bar

The title bar (located along the top of the Studio window) displays the InduSoft Web Studio icon, the
product name, and the name of the active, open display or worksheet (if any).

v InduSoft Web Studio - [Display1]

Example Title Bar

The title bar also contains the following three buttons (from left to right):

Minimize Click this button to minimize the window.
Resize/Maximize Click this button to toggle between the following two options:
- Resize tiles the window
- Maximize maximizes the window to fill your computer screen

Exit (or Close) Click this button to automatically save the database, and then close the IWS
development environment. If you modified any screens or worksheets, Studio prompts
you to save your work. This button function is similar to selecting the Exit command
from the File menu.

Note:

o Closing (exiting) the development system does not close down the local runtime system if it is
running.

Main Menu Bar
The InduSoft Web Studio main menu bar contains the following menus:

File Edit Wew Insert Project Tools Window Help

IWS Menu Bar
File Contains options that enable you to manage application files.
Edit Contains options that enable you to manage displays and worksheets.
View Contains options that enable you to manage visible tools and provides shortcuts to the

dialogs you open most frequently.

Insert Contains options that enable you to create/configure a variety of application tags, tag
classes, documents, drivers, users, security settings, screens, and ActiveX objects.

Project Contains options that enable you to execute applications locally and remotely, and provides
links used to configure general application settings.

Tools Contains options that provide links to auxiliary tools.
Window Contains options that enable you to manage open displays and worksheets.

Help Contains options that provide links to information about the InduSoft Web Studio product
and InduSoft.

Note:

e The Main Menu Bar is dockable.
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The Status Bar

The status bar is located along the bottom of the Studio window and contains fields used to identify toolbar
buttons and provide information about the active screen (if any).

Ready IR ¥ 544, ¥ 23
A

Example Status Bar

The fields are as follows (from left to right):

Hint field Provides a short description of any toolbar button or display object touched
by the cursor.

Caps Lock field Indicates whether the keyboard Caps Lock is on (CAP) or off (empty).

Num Lock field Indicates whether the keyboard Num Lock is on (NUM) or off (empty).

Scroll Lock field Indicates whether the keyboard Scroll Lock is on (SCRL) or off (empty).

ID field Displays the ID number of a selected screen object.

Screen Coordinate field  Displays the current location of the cursor (or pointer) on the active screen.
Where: X is the number of pixels from the left edge of the screen and Y is
the number of pixels from the top of the screen.

Object Size field Displays the size (in pixels) of a selected object, where W is the width and
H is the height.
No DRAG field: Indicates whether dragging is disabled (No DRAG) or enabled (empty) in

the active screen. Drag can be enabled or disabled by pressing Crtl D.

Note:

e Use the Ctrl+D shortcut to enable/disable the No Drag feature when you edit the screen. You can
use the No Drag feature to avoid moving objects on a screen when you are changing their properties.

InduSoft Web Studio 5-3



IWS Training Guide

IWS Development Environment

Toolbars

InduSoft Web Studio provides several different Toolbars that enable you to perform different actions within
the program. This section describes the function and default location of each toolbar.

The following Toolbars contain general purpose tools, and they are located across the top of the
Workspace, just below the menu bar by default:

Standard This Toolbar has functions such as creating/opening/saving a project,
cut/copy/paste/delete, undo, print, zoom, toggle (Output Window, Workspace,
Database Spy) and open the Symbol Library.

Tag Properties This Toolbar has functions such as the Object Finder, Global Cross Reference,
Tag Properties and Global Replace.

Execution Control This Toolbar will start & stop the Test Display function, Stop & Run the
application (on the local Target machine), send the application to a remote
target platform, and open the Execution Environment dialog box.

Web Allows you to access the Web from the development environment. A new
screen is opened. The Web Toolbar provides the controls to navigate the Web.

Align & Distribute Allows you to align and orient display the selected on the screen.

The following toolbars contain screen editing tools, and are located along the right side of the
interface window by default:

Static Objects

Active Objects

Dynamic Properties

A set of Objects that can be placed on a Screen (e.g. rectangles, circles,
buttons, lines, etc.). Can add Dynamic Properties to the Static Objects.

A set of sophisticated Objects that can be placed on a Screen. Many have a
Task worksheet associated with it. (E.g. Alarm/Event Control, Trend
Control, Grid Object, Smart Message, Combo Box, List Box, Radio Button,
Check Box, ActiveX and .NET Controls). Can add select Dynamic
Properties to the Active Objects.

Adds properties to Static Objects and Dynamic Objects that can change
based on a IWS tag value or an Object action. These properties include
color, size, position, rotation, visibility, text 1/0, command, hyperlink, and
bar graph. Can have multiple Dynamic Properties on an Object.

Mode A set of functions that include Object selection, Bitmap Editor, Fill Color,
Background Color, Font selection, Line color and Grid (on or off).
Bitmap This Toolbar allows editing of a bitmap down to the pixel level. The Toolbar
is hidden by default, but can be manually enabled.
Legacy This Toolbar contains legacy Active Objects (Alarm and Trend Display).
Notes:

e All Toolbars are dockable Objects. You can move a Toolbar to a different screen location by clicking
on its Title Bar and dragging it to a new location.

e The Status Bar (located at the bottom of the IWS interface can provide information on the selected

screen Object.

e The Toolbar is customizable

54
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Workspace

The Workspace is a user-friendly interface that enables you to quickly find any application component (e.g.
tags, screens, worksheets, and communication functions). The application components are organized in a
tree-view manner with each application component having its own icon and customized description. You can
move, resize or hide the Workspace window.

The Workspace window is divided into four tabs:
e The Database tab enables you to access any available tags

from the application, IWS Security System components, and - ﬁ Project: NTDemo.APP
VBScript Global Procedures. This tab includes the following #-{] Application Tags
folders: +-[]] Classes
Application Tags Contains a spreadsheet-like list of +-{_]) Shared database
the tags that are defined by the -] Internal Tags
developer for the application. %-{2] Security
Classes Contains Class definitions. These ﬁ Event Settings
are not tags, but instead are Global Procedures

definitions that are used when
declaring Class Tags in the
Application Tags folder.

Shared Database Declares (to IWS) tags that are & pa.. 9 B3 @
generated by a PC-based control
program. Database Workspace

Internal Tags Internal Tags are tags defined by
IWS such as Time, Day, UserName, and other tags used by a typical
application. These tags do not count against the IWS license tag limit.

Security This folder provides access to the IWS Security System. Security Groups
and individual Users can be defined, along with Passwords, and Password
control features (e.g. password aging, auto-logoff, lockup on multiple invalid
attempts, etc.)

Event Settings Allows the developer to define the Events that can be logged to an Event
Database. Events can include Security System events (e.g. Log On & Log
Off), activating a Report or Recipe, opening or closing Screens, Tag Value
changes (includes an optional deadband setting), System Warnings, and
Custom Messages (from the Application)

Global Procedures Allows the developer to define VBScript procedures (Functions and
Subroutines) that can be used by any VBScript code segment within the
IWS application. Global Procedures can define variables to be used by a
procedure, but these variables are not directly accessible outside of the
Global Procedures section.

Notes:

e The Shared Database is only one way to access Tags from a PC-based Control program. The more
common way is through OPC. The PC-based Control program vendor typically provides an OPC
Server. IWS is the OPC Client that can browse and use these Tags.
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The Graphics tab enables you to access all screens and symbols in the application. This tab
includes the following folders and icons:

Screens

Group Screen

Web Pages

Symbols

Graphics Script

Library
Layout

Allows you to insert Screens and open
existing Screens. Each Screen has
definable display attributes, and script
(IWS or VBScript) segments that can be
run the Screen is opened, closed or while
running.

A Group Screen is a combination of one
or more MDI Child Windows. The Group
Screen has a unique name and can be
referenced for opening or closing.

These are HTML version of Screens and
Group Screens. Used to support Web
Thin Clients.

The Symbol folder contains user defined

symbols that can be inserted onto a Screen.

= ﬁ Projeckt: NTDemo.app
+-[_] Screens
+-[_] Group Screen
+-[_] Web Pages
[ svmbols
araphics Scripk
Library

E Layout

B Ko sm @

Graphics Workspace

This is a VBScript code segment that can be run whenever the first Screen is
opened, when all Screens are closed, or when any screen is open.

This icon provides an alternative method of opening the IWS Symbol Library.

The Layout icon will use the open Screen and display it as it will appear during
runtime. Most of the Screen functions are not active in Layout. This function is
used to give the developer an idea of what the runtime display for this Screen

(or Group Screen) will look like.
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The Tasks tab enables you to access all task worksheets in the application. This tab includes the

following folders:

Alarms The Alarm Worksheet is used to x
define the IWS tags used for alarming = 44 Project: NTDemo.APP
purposes, and the alarm limits for the +- (2] Alarms
tags. The Alarm Worksheet is used in (0] Trend
conjunction with the Alarm/Event #-{2] Redpes
Control Object (that displays Alarms & {2 Reports
Events). Alarm information can be (I3 coDeC
logged to a database and an email {23 Math
can be automatically generated. {23 Seript

Trend The Trend Worksheet is used to # (1 Scheduer
define the IWS tags to be used for
data logging (historical trending). The -

Trend Worksheet works in conjunction =] i 25 Ta.. &
with  the Trend Control Object Tasks Work
(displaying on-line and historical trend asks Workspace
data). The historical trend database to

be used can be specified in this worksheet.

Recipes The Recipe Worksheet is used to define the IWS tags to be used in
conjunction with a Recipe file. A Recipe file defines a template for storing
data that changes with a particular job or process. The data can be used to
define IWS tags, or can be communicated to a PLC or other device.
Multiple Recipe names can be created that use the same template. Recipe
file access is controlled through recipe load and store commands. Recipes
can be stored in ASCII or Unicode Text or XML format.

Reports The Report Worksheet is used to define a report in ASCII Text or RTF (Rich
Text Format). A report can be printed or saved to a file.

OoDBC The ODBC (Open Database Connectivity) Worksheet is used to define the
database connection (DSN, Table, trigger, etc.) and the tag used for each
Field in the ODBC database. Connections to ODBC-compliant databases
can easily be configured; e.g. SQL Server, Oracle, Access, Excel.

Math Worksheets Math Worksheets are used in conjunction with the IWS Scripting Language
to define programming instructions that run in the background. These Math
Worksheets can be enabled or disabled by IWS tags or expressions. The
Math Worksheet appears as a group of programming lines and execute
sequentially, providing math & logical functions, as well as support for built-
in IWS functions (e.g. File access, System functions, etc).

Script Script defines one or more VBScript code segments that run in a
background mode (i.e. they are not associated with a Screen, a Screen
Object (or command), or the Graphics Module. Scripts can be enabled or
disabled by IWS tags or expressions. Scripts are similar to Math
Worksheets but use VBScript instead of the IWS Scripting Language.

Scheduler Scheduler Worksheets are used to trigger activities in an IWS application.
Triggers can be based on Time, a calendar setting, or by tag value change.
Timing resolution to 100 milliseconds is provided.

Notes:

e If you are using ODBC, you must set up the ODBC worksheet(s). If you are using ADO.NET, it is only
required to define the connection to the ADO.NET Provider. The ADO.NET Provider connection setup

is done as part of the Project Settings configuration or by the Dynamic Object that uses

the

Database for storage or retrieval.
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e The Comm tab enables you to access all worksheets used to

configure communication with another device. This tab includes the *
following folders: EF . JProject: NTDemo.APP|
Drivers The Driver Worksheet allows one or more IWS [_1 Drivers
drivers to be configured to communicate to {3 opPC
PLCs, RTU, and other devices. One Main Driver (] TePaP
Sheet and multiple Standard Driver Sheets can (3 boe
be configured.
OPC Used to configure IWS as an OPC Client.
Remote OPC is supported.
TCP/IP Used to configure communication between two
or more PCs or devices using IWS (TCP/IP link & k =3 & co...
required). 4'7
DDE Used for DDE (Dynamic Data Exchange) Communication Workspace
communication
Notes:

e Your application can use multiple IWS drivers, up to the limit of your license.

e DDE is primarily used for support of legacy applications and is not recommended for new
applications. Instead, it is recommended to use OPC.

e |WS can be both a OPC Client and an OPC Server. The OPC Server is activated in the Project 2>
Status - Execution Tasks dialog box. No other setup for the OPC Server is required.

5-8
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Screen/Worksheet Editor

IWS comes with a powerful, object-oriented screen editor used to create and edit a variety of screens and
worksheets for your applications. You can input information using your mouse and keyboard, output control
data to your machine or process, and automatically update screens based on data input from your machine
or process.

Other screen editor features include:
e Simple point-and-click, drag-and-drop interface
e Grouping objects to preserve the construction steps of individual objects
e Editing objects without having to ungroup internal object components or groups
¢ Handling bitmap objects and background bitmaps
e Status line support in application windows and dialogs

Database Spy Window

The Database Spy window is a key debugging tool. It lets you monitor and force Application tags and
execute and test both functions and expressions. The Database Spy is available in both the development
environment and the runtime environment. A separate Remote Database Spy tool is also available (select
from the Main Menu Bar; i.e. Tools > Remote Database Spy).

x

Mame Yalue | Cuality | Continuous |
Tark[1].Pressure 34.549150  GOOD
Tank[1]. Temperature 97.552826  GOOD

| O

<3 “\DB1 /DB 2 DB 3 »DE 4 ]

Database Spy Window

Notes:

e |If the Database Spy window is not shown in the development environment, from the Main Menu Bar
select View = Toolbars - Database Spy (or press Alt 2).

e To access the Database Spy when the runtime is activated, either select from the Runtime Menu
Tools - Database Spy (the Runtime Menu must first be activated in Project > Settings > Runtime
Desktop), or toggle (Alt Tab) to the development environment. If the runtime platform is a Remote PC
or device, you must use the Remote Database Spy tool.

e The Database Spy has the following fields:

Name Displays tag names, function names and expressions
Value Displays the tag values and expression results
Quality Displays a quality evaluation (Good or Bad) of the tag or function source. For example,

BAD can mean an invalid read from a PLC register. When using with an OPC Server,
BAD means that the OPC Server got a bad reading from the PLC; it is not an indication
of the communications between the IWS OPC Client and the OPC Server.

Continuous  Displays whether IWS is re-evaluating the tag, function or expression continuously
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Output Window (LogWin)

Use the Output Window (also known as LogWin) is used to view a variety of items. The Output Window is
used for two purposes, with a tab on the bottom of the window used to toggle between them. The first is the
LogWin function and the other is for the XRef (Cross Reference Tool) output.

The LogWin messages include IWS Errors (displays compile and runtime errors) as well as a number of
configurable outputs including:

Serial and Ethernet communications

Field Read & Writes (to a PLC or other device)

OPC Transactions

TCP/IP Transactions (to another IWS application or to a Web Thin Client)
Screen (display) opening and closing

Database Reads & Writes

Log In & Log Out

Recipes & Reports activated (including which Object activated the Recipe or Report)
DDE transactions

Trace Messages (from the IWS built-in function Trace)

IWS Tag value changes

The LogWin Output Window can be configured by placing your mouse cursor in the Output Window and
clicking the right mouse button. Select Settings and select the checkboxes for the items you want to
monitor.

T4 ¥ “Log A ¥Ref / | fmn

Output Window

Notes:

The Output Window is a very powerful tool that lets you monitor activities in your IWS application.

It is frequently effective with troubleshooting PLC communication issues. Check the Field Read &
Field Write checkboxes along with the Serial (includes Ethernet) communication checkbox.

The TCP/IP transaction checkbox monitors transactions between two or more PCs or devices using
IWS (or CEView) as well as Web Thin Client communications. It is not monitor all Ethernet-based
transactions.
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Symbol Library

Symbols are reusable objects (or groups of Objects) that you can store in a Library for reuse. IWS provides
an extensive Symbol Library for your use. You can use the Symbol(s) in an application, edit the existing
Symbols to create new Symbols, create you own Symbols, or add Symbols from a 3" party library of
Symbols.

There are several ways to access the IWS Symbol Library. The most common method is to click

the Open Library icon in the Standard Toolbar (located just below the Main Menu Bar). The same ﬂ
icon is also located in the Graphics Workspace. Clicking (left mouse click) on either will open the
Symbol Library.

By selecting View - Library in the Main Menu Bar (or pressing Ctrl A), you can also open the Symbol
Library.

IWS Version 6.1 SP2 organizes the Symbol Library differently than previous versions. First, you have a
folder of System Symbols (what comes with IWS 6.1 SP2) and a folder of Application Symbols for any
Symbols you create for your application.

x @ Library |

The S)_/st_em Symbqls are or_ganized by = g Project: ClassTutorial APP B ey
type, similar to previous version of IWS. +-(] Screens -3 Application Symbols
However, many of these Symbols have #{(] Group Screen SR System Symbols |
a different look than Symbols in (2] Web Pages 2] Architecture
previous version of IWS. By clicking on +-(_] Symbols +- ] Arows
any folder (sub-directory) of the System "] Graphics Script +-{_] Bargraphs
Symbols, you will be able to see all of -1 Buttons
the Symbols in the folder. =rtayo #(] Command

+-|_] DateTime
By clicking (selecting) one of the -] lcons
Symbols a folder, you can then open -] Meters
the application Screen you want to -2 Mators
place the Symbol on. Position your #-( Pipes
mouse on the application Screen and #-(_] Pumps
click the left mouse button again. #-1] Sliders

-1 Tanks
Notice that even Symbols that look -] TextD
similar to previous versions of IWS may *-{1 Transpartation
not be the same. That is because the £ Valves
many of the new Symbols are Linked -] b o |53 e

Symbols. Support for Linked Symbols
was added with IWS Version 6.1 SP1
but the Symbol Library was revised for SP2.

Linked Symbols are a significant upgrade to the previous IWS Symbol Library. The major benefit of a Linked
Symbol is that if you change the Symbol in the Symbol Library, those changes are automatically replicated
everywhere you use the Linked Symbol, in every application Screen. However, unlike the old Symbol
Library, Linked Symbols cannot be rotated. To rotate a Linked Symbol, you need to unlink the Symbol,
ungroup the Symbol (if necessary), then rotate the component(s). Then, you can regroup and Relink the
Symbol.

Notes:

e The Symbol Library for IWS Version 6.1 SP2 is new and updated. Many Symbols now use a more
modern color scheme and most Symbols are Linked Symbols.

e Changes to Linked Symbols are easily replicated throughout the IWS application.
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IWS Internal Structure

The following diagram illustrates the basic architecture of IWS:
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IWS Architecture

Real-Time Tags Database & Manager

The Real-Time Tags Database is the heart of InduSoft Web Studio product. In IWS, you use the same tag
names in the worksheets and screens, and the IWS Tags Database Manager manages tag values among
the modules. All modules share information through the Tags Database. The values of the application tags
and InduSoft Web Studio internal tags are stored in this database during system execution. The application
Tags Database is used by all modules to read or write values.

ActiveX Chiecs

MET Obects
£ oo et
E.g. Craphics
Muttmediza
=HC

Configuring an IWS application consists of defining the tags used by each module. This means that
application development follows the same logical sequence, regardless of the number of tags involved in a

particular application.

In addition to Tag values, the Tags Database Manager keeps track of several tag properties (e.g. timestamp
when a tag changed value, alarm limits for a tag, alarm condition for a tag, etc.).

InduSoft Web Studio
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Modules

IWS has various modules and tasks that can operate in a runtime environment to implement a user
application. Many of these modules and tasks operate in a background mode.

Graphics
Graphical screen display is one of the most basic functions performed by InduSoft Web Studio,

providing a window into the machine or process operational status. This capability is generally described
as the Human-Machine Interface (HMI).

InduSoft Web Studio allows you to create applications that can monitor processes using high-resolution
color screens. The InduSoft Web Studio graphic tools consist of two modules:
e The Screen/Worksheet Editor on the InduSoft Web Studio desktop (used to create or import
graphical Screens)

e The application run-time Viewer that displays the Screen(s)

Each Screen can use a number of Static and Dynamic Objects. These Objects can (optionally) have
Properties associated with them that give they dynamic effects, such as changing color, size, rotation,
etc., based on the value or a tag or expression.

Screens can have an optional bitmap that acts as a background in the object window. On the following
screen for example, the static images can be part of a bitmap in the background object and objects with
animation in the dynamic object layer can reflect the changes in the plant, giving the illusion that the
screen is three-dimensional.

B re1am A ko - HE D
H. z.ak Lk

[Tretid Hizenry| Alasm Hatary] | Mel =LC |
[Trand drilre| alerm akine || Ext JOE + DOEC |
| Rempe Reperd || Trarcdatian oFE |

o ﬁ&:‘;_._' - - -

- i

1
|*
el

1l Terawialuiy Prvagay Lewel

]

7

Sample CEView Emulation Screen

All InduSoft Web Studio runtimes require a Windows-compatible pointing device, such as a mouse
or touchscreen. You can run an application in the Viewer without a pointing device if you configure a
keypad or keyboard keys for all commands.
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Background Tasks

IWS has a number of Background Tasks that execute on a Time-Slice basis. Their functions have
previously been described. These Background Tasks include:
e Alarms Manager
Event Manager
Security System
Trending (on-line and historical (data-logging to a database))
Recipe Manager
Reporting
Scheduler
Math Worksheets
Script (VBScript)

Built-In Servers

IWS provides a number of built-in Servers to support communications with other software
applications that may be executing on the same PC (or device) or running on a remote PC (or
device). These Servers include:
e OPC Server (to communicate with OPC Clients, includes OPC HDA (historical data access)
support)
e DDE Server (to communicate with DDE Clients, primarily for legacy support)
e TCP/IP Server (to communicate with other IWS applications, also used to communicate tag
data to Web Thin Clients)
e HTTPD (Web page support for Web Thin Client applications)

Built-In Clients

IWS provides a several built-in Clients used to support communications with other software
applications that may be executing on the same PC (or device) or running on a remote PC (or
device). These Clients include:

e OPC Client (to communicate with 3" party OPC Servers)

e DDE Client (to communicate with DDE Servers, primarily for legacy support)

e TCP/P Client (to communicate with other IWS applications

Database Support

IWS provides built-in support to connect to relational databases via ODBC or ADO.NET. ADO.NET
database support is directly built into the Alarm Manager, Event Manager, Trend Manager and the
Grid Object. This allows a direct database connection to be established without the need for
programming. ODBC commands (including SQL queries) are provided through IWS built-in
functions, and with VBScript support, access to relational databases can occur via ADO.NET or
ODBC. Note: ODBC is not available for Windows CE applications.

Database Redundancy

IWS provides built-in support for redundant databases using ADO.NET Providers. The use of
redundant databases is optional. If used, the Secondary database can be used in a full redundant
mode (mirror) or a store-and-forward mode, whereby if the Primary database becomes unavailable,
data is stored in the Secondary database. The Primary database is resynchronized when it comes
available.
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VBScript Support

Beginning with IWS Version 6.1, IWS supports VBScript. VBScript offers several advantages; it is
programming language instead of a Scripting Language, it is supported on Windows CE runtime
platforms, and it can run on a Web Thin Client. VBA does not offer the same advantages as
VBScript. IWS supports VBScript version 5.6 as well as Microsoft Intellisense. VBScript can access
IWS tags and IWS built-in functions.

Database Spy and LogWin

The Database Spy and LogWin (Output Window) are key development and runtime diagnostic tools.
They can work on a local machine or with a remote PC (or device). The Database Spy tool can be
used to monitor or force tag values, while the LogWin tool monitors module activity (e.g. driver
communications, TCP/IP, OPC, and DDE transactions, Security System Log In/Log Out’s, etc.

ActiveX and .NET Container

IWS is an ActiveX Container and a .NET Container. This means that ActiveX Controls and .NET
Controls can execute in the IWS runtime environment, and IWS can Set and Get various Contol
Properties (interacting with IWS tags) or initiate various Control Methods. These Controls are
typically inserted on a specific IWS screen.

Drivers

InduSoft provides a number of drivers that can be used to directly communicate to PLCs, RTUs and
other plant floor devices. These are high speed drivers and are included with the software. (Updates
to the drivers are available for free, downloaded from InduSoft’s website at www.indusoft.com). You
can select any of the drivers to use for your application. The total number of concurrent drivers
supported depends on your license.

Microsoft and Industry Standards

IWS conforms to a number of Microsoft standards as well as Industry Standards. In addition, InduSoft is a
Microsoft Gold Certified Partner. Standards that IWS supports include:

DDE (not available for Windows CE)
OLE

COM/DCOM

.NET Framework

Active X

XML

SOAP

OPC

TCP/IP

MFC

ODBC (not available for Windows CE)
ADO.NET

SQL

VBScript
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Chapter 6. Creating and Opening Projects

Creating a Project or opening a Project in IWS is a fairly straightforward task. There are only a couple steps
to creating a new Project. Once a Project has been created, it can be saved and opened again at a later
time, allowing for additional development or reconfiguration of the Project (e.g. redefining the screen size or
the runtime environment).

Before creating a new Project, you obviously need to have InduSoft Web Studio (or CEView) development
environment installed on your development PC. You should begin by starting the IWS development
software. If IWS development has previously been run on your development PC, it will attempt to
automatically open the last Project that was used. Otherwise, if this is the first time IWS has been run on
your PC, it will not have any projects which to open. From there, you can create a new project or open an
existing project.

Creating a new Project

Start the IWS development software and from the Main Menu Bar select File > New. The New dialog box
will appear. Select the Project tab if it is not already selected. In the Application Name field, type the name
of your new Project. The Folder (directory) to store your new application will be in the Location field, you
can use this folder or specify another folder by selecting the Browse button. Your application file will be
stored in the folder specified in Location, as a filename as specified in the Application Name field, with a
.APP file extension. This is shown in the Configuration File field. Select your Target Platform,
corresponding to a Windows XP/2000/NT/Server 2004/Vista platform or a Windows CE platform, along with
the InduSoft license type to be used for this application.

X

Windows
. Max Tag Windows  XP/2000/NT F|I
Indusoft License E 9 | i
Count C Server 2003 Epplcation name:
Vista < ClassTutorial
CEView Lite 150 v e '
ocation:
CEView Standard 1,500 v . CADocuments and Settings\john JOHN-3AS4D30A32\My D
X v Configuration file:
CEView Pro 4,000 C:\Documents and Settings\jehn.JOHN-3A54D3DAB2\My DocumentsinduSoft v
Lite Interface 150 v Target platferm:
[CEView Lite CEView PRO
Local Interface 1,500 Lite Interface Operator Workstation
Wis e Control Room
Operat?r 4,000 v dvanced Server
Workstation
Control Room 64,000 v
Advanced Server | 512,000 v
QK ] [ Cancel

When you are done, select the OK button. You have now created a new Project.

At this point, don’'t worry whether you have enough tags to meet your application requirements. You can
adjust the license configuration for your software by selecting from the Main Menu Bar the following:
Project 2> Settings > Options

Using the Target System combo box, select a new target platform configuration to meet your application
requirements.
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Notes:

¢ In the New dialog box, only the Target Platforms that your license authorizes you to use will be
displayed (others will be grayed out).

e You cannot develop or open (in other than a Demo mode) a Project that uses a license configuration
larger than what you are authorized to use.

e |tis recommended to develop your application using the lowest license level possible. You can later
change the license level for the target platform to a larger size if required.

Next, a Project Wizard dialog box will appear, as show to : : S |
the right. Select the radio button corresponding to the screen afpject Wizard '
resolution for your target platform and press the OK button. Template: e
The Resolution setting in the Project Wizard defines the (R 240w 320
default screen resolution for your application. As will be (3205 240
explained later, when you create a screen you have the ) Bd0 4 240
option of defining the resolution of an individual Screen. If ,5 EAll 480
you are creating a Screen Group for an Multiple Document ) 800 % 600
Interface (MDI) interface (i.e. a collection of smaller Screens R
that make up a Screen Group), it is quite normal that each <:.‘12SD:-:1D24
screen is smaller than the default resolution. However, the -
collection of smaller (MDI) screens typically combines in a Shamd Fags
manner to fill the default screen size.

. i Mame: | <Mones |
If you later decide to change the resolution of your target =
platform, this can be easily accommodated. In the Main
Menu Bar under Tools, there is a Convert Resolution Tool o | [ s
that will allow you to change the screen resolution of your

target platform.
Project Wizard Dialog Box

Note:

e The Project Wizard lets you define a PC-based Control program with which to share tags. However,
be sure to verify the version level of the PC-based Control program supported by IWS. A more
common method is to use OPC to communicate with the PC-based Control program.

You can now configure the Project Settings, used primarily to control the runtime attributes of the
application. It is not necessary to configure these settings at this time, as this can be done later. However, it
is a good idea to configure certain settings, such as database settings, at the beginning of your project.

Most of the configuration settings will be found by going to the Main Menu Bar and selecting Project =>
Settings. A new dialog box will appear, providing a number of configurations settings selectable through the
tabs located on the top of the dialog box. These tabs include:
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Identification

The Identification tab allows you to enter
information to document your application. Fill
in the appropriate fields and either select
another tab on the top of the dialog box or
press the OK button.

Options

The Options tab allows you to specify:

- The Target Platform

- Enabling of run-time translations and
the Language Translation file to be
used.

- The database settings for Alarm and
Event historical data, and the length of
time (days) to keep this data. The data
can be stored in an IWS proprietary
format or on a relational database.

- Default database configuration

- Shared tags (PC-based Control)

When this information is entered, either
select another tab on the top of the dialog
box or press the OK button.

Runtime Desktop

The Runtime Desktop allows you to
configure the look and functionality
available on the runtime display (or Viewer),
including the functions on the Menu Bar.
The startup screen (or Screen Group) can
be specified, along with the default Virtual
Keyboard (popup keyboard) type. New with
IWS 6.1 SP2 is the ability to specify a
default Hint and the option to show the
Min/Max numerical values when a numeric-
style Virtual Keyboard is used to enter a
numeric value for a tag.

Project Settings

Identification | Options | Runtime Desktop | Communication | ¥WWeb

X

Preferences

Applieation:

C:\Documents and Settings\john JOHN-3AS403DAE2MY Documentaiindus

Description

Revision

Company:

Author:

Field Equipment:

Notes

Project Settings @

Automatic Translation
Translation File name:

Enable Translation

Alarm History and Events
History Life Time (days).

Default Database

Shared Tage

Name:

Identrfn:atlnn| Options |Hunt|me Desktop | Communication | Web | Preferences
Target system

[Local ntertace v| [ Resolution: 1024x788
T

CADOCUMENTS AND SETTINGSWOHN.JOI

History Format:

o | |Prupritaﬁaryr v.

|<Nur|e= hd

Project Settings

Titkebar: Application Name

Minimize Box
Maximize Box
Close Box
Start Maximized

Resize Border
Status Line

Startup screen; | Startup.SG w

Show ?727 when quality is not GOOD

Enable Toolips
Auto Screen Scaling

Identification | Options | Runtime Desktop Communiication | Web | Preferences |

Active area indication
[] show Object Edge
Change Mouse Cursor

Mouse Cursor
Virtual Keyboard:

Default: | Keypad v
Scale:| 100% w

Show Hint:

[ show MMMAX fields
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Communication

Communication settings can be set here.
The Driver and OPC communication combo
box defines the method to communicate to
Drivers and OPC Servers. The options are
to buffer all tag state changes, or to send
only the last tag state to a driver or an OPC
Server.

The TCP Port field defines the TCP port
used by the TCP/IP Server and Client
modules used in the local PC or device.
This field must be identically set in other
PC’s or devices that communicate vial the
TCP/IP Client or Server modules. Default is
Port 1234.

The Send Period defines the period
between consecutive messages between

| Identfication || Options | Runtime Desktop Communication |Web | Preferences

Driver and OPC: Send every state

TCP

Port Send Period (ms}:

1234 1000

[] Enable cryptography

v

TCP/IP Client and Server modules. The lower the value, the lower the delay but more network traffic
may result. Cryptology between TCP/IP Server and Client modules can be enabled, increasing

communications security.

Web

The Web settings define most of the
configurations settings for Web Thin Client
access. The Data Server IP Address field
defines the IP address where the Web Thin
Client looks for the Data Server. This is
usually set to the IP address of the runtime
PC (or device). You can select the Auto
Screen Scaling check box if your Web Thin
Clients use different display resolutions. The
Advanced button allows you to define a
secondary Data Server, backup URL and the
URL to download ISSymbol (the ActiveX
control used to enable communication with
the Data Server and IWS Web Server , if it
not already installed in the Web Thin Client).
You can also enable Web Tunneling for
working with a corporate firewall. IP Security

Project Settings

Data Server IP Address:
127.0.01

[[] Disable Remote Client Commands
Enable_uul'ips

Leg
[CJEnatie

X

Identification | Options | Runtime Desktop | Communication | Web | Preferences

T
1000
__\P Security...
|: Awto Screen Scaling

E Enable File Compression

Virtual Keyboard

Defautt: | Keypad v

Scale:| 100%
[¥] show Hint
] show MinMax fields

lets you block IP addresses (or range of Addresses) to enhance security. The Enable File
Compression checkbox tells the IWS runtime to compress the HTML files (located in the \Web
folder in the Application directory), speeding downloads.

Note:

In addition to the Data Server IP address, the Web Server will need to point to the IP address (or
network location) of the HTML files for the IWS application.

InduSoft provides light-weight Web Servers (NTWebServer for Windows XP/2000/NT/Server
2003/Vista and CEWebServer for Windows CE), but InduSoft recommends using a higher
transactional duty Web Server for applications that support multiple Web Thin Clients (e.g. IIS or
Apache for Windows).
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Preferences

The Preferences tab lets you specify the
warning messages that will display at
development, let you specify how to display
tag quality, and control some operational
items (i.e. resetting tag values every time the
runtime is started, and enforcing compatibility
of functions used on a Server screen with a
Web Thin Client (e.g. some functions only
work in the Server or the Web Client)).

Another configuration area that likely need to be set
up is the Execution Tasks tab of Project Status
dialog box. This dialog box lets you define which
IWS Tasks are to startup automatically (or manually)
when the runtime is started on the target system. To
get to this dialog box, from the Main Menu Bar select
Project > Status and then select the Execution
Tasks tab.

At a minimum, the Background Task and the
Viewer tasks should be set to Automatic. Depending
on your application, other tasks should be set to
Automatic, so that they automatically start when the
runtime is started. To change to automatic, select
the Task, and then click on the Startup button. A
pop-up display will let you change the startup status
between Manual and Automatic.

Project Settings E]

| Idertification || Options | Rurtime Desktop | Communication | Web Preferences
Warning messages
Display warning message before downloading screen to the target system
[¥] Display confirmation message when renaming application tags
[¥] Display confirmation message when changing the screen position and size
[¥] Display warning message after saving symbols

Qualty Feedback Service

Generate a log file when an unexpected eror happens
[[] Generate dump files when an unexpected error happens
[CEnable log of memory

Reset Tags Database when starting application

[CJEnforce Viewerweb compatibiity

Project Status E]

| Execution Tasks | |formation

|| Task Status
| E¥Background Task

I Database Spy

{44 DOE Client Runtime

- DOE Server

il Driver Runtime

R o4 oPC Server

B Logwin

B oDBC Runtime

©FrC OPC Client Runtime

Startup A
Automatic
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual w

W4 Studio Scada OPCServer
R TCRIP Client Runtime
4

i< >

Notes:

e If you are using an IWS Driver to communicate to a PLC, RTU or other plant floor device, be sure the

Driver Task is set to Automatic.

e Normally, when a Task is started, its status will be displayed as Started. However, the Driver
Runtime will not be displayed as Started. Instead, individual icons for each driver running will be
displayed as an individual icon in the Windows Taskbar. You can right mouse click on the individual
driver icon in the Windows Taskbar and select Exit to stop the driver.

e Do not start any unnecessary (i.e. unused) tasks as this may impact your runtime performance.

These Execution Tasks and their functions are as follows:

InduSoft Web Studio
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Available for

Task Default Status Windows CE Notes
. Yes The background supervisory task that runs all
Background Task Automatic other tasks. Set to automatically start
Database Spy Manual No AllOYVS the Database Spy to work with the
runtime module(s)
DDE Client Runtime Manual No Used to communicate with a DDE Server
(local or remote).
Manual No Used to communicate with one or more DDE
DDE Server .
Clients (local or remote)
Manual Yes Manages read & write commands in the
Driver Runtime Driver worksheets. Needs to be enabled
when using one or more drivers.
HDA OPC Server Manual No Enables IWS to be an Historical Data Access
OPC Server
. Manual No Enables LogWin function (supports trace
LogWin
messages from modules/tasks).
ODBC Runtime Manual No Enables IWS to run ODBC
. . Manual Yes Enables IWS runtime to be an OPC Client
OPC Client Runtime with either a local or remote OPC Server.
Studio Scada OPC Server Manual Yes Enables IWS runtime to b_e an OPC Server to
a local or remote OPC Client.
. . Manual Yes Enables tag data exchange with an remote
TCP/IP Client Runtime IWS Server. Used by an IWS application.
. Yes Used to serve tag data to remote IWS
TCP/IP Server Automatic runtimes and to Web Thin Clients.
Viewer Automatic Yes Used for Screen display and Screen Scripts
66 InduSoft Web Studio
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Saving your new Project

Saving your new Project is easy. You should save changes to and Screen or Worksheet. But if you attempt
to Exit (i.e. exit by selecting from the Main Menu Bar File &> Exit) or by Closing the IWS development
environment (i.e. select the Close button in the top right corner of the IWS development environment
window), you will be offered the option of saving any changes before the IWS development environment
closes.

Opening an existing Project
Opening an existing Project is easy. From the Main Menu Bar,
select File > Open Project. A standard Windows Open dialog - |fie|Edt Yew Insert Project Tools Window Help

box will appear, allowing you to navigate throughout the file 5) New... cri b MR e =
system that is available to you. You need to select an IWS I gpen roec. |
application file (the file extension is .app). Next, select Open. The
IWS application will then open and you can begin any
development work.

& Open File... ctl+0 | ] ;
- v ‘/.

Open E|g|
Lok in: | £ AamContro v QF @
[ atarm
! E} [E=Confia

My Recert | ((Z)Database
Documents CHst Eit

— (E5creen ¥
Li-a (Z)5ymbol
Desktop :i.___‘l'-'\feb
(= alarmcentrol

1Main
2 C:\Program Files, .. \SCHEDOO 1
3 ODBCO01.DBC

4 C:\Program Files\,.. \activeobj

InduSoft Web Studio

Type: InduSoft Web Studio Application File
Date Modified: 10/2/2002 9:47 PM

My Documents Size: 4,496 KB
My Computer
@ e [m 4
My Network  Files of type: :Mﬁmw (" zpp) V..
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Exercise: Creating a new Project

In this example, we will create a new Project that we will use during this class. Implement the following

steps:

O

O
O
O

O

Be sure IWS Version 6.1 SP2 is installed on your PC.
Start the IWS development software.
From the Main Menu Bar, select File > New.

When the New dialog box appears, click on the
Project tab.

Type ClassTutorial in the Application name field.
This will be your Project name. A folder named
ClassTutorial will be saved in the directory path
specified in the Location field, and in the folder
ClassTutorial will be the application file
ClassTutorial.app and several other subfolders that
will store application specific files..

Verify that Local Interface is selected in the Target
Platform pane. This will provide the application with
an initial tag limit of 1,500 tags.

Click on the OK button.

When the Project Wizard dialog box appears, select
the 1024 x 768 resolution radio button and select OK.

Location:

Configuration
CADocumen

CEView Lite

Fle | Project

Application name:
ClassTutorial

CADocuments and Settings\john. JOHN-3A54D30A82\My Documents

file:
t= and Settings\john JOHN-3A54D3DAE2\Wy DocumentsinduSoft v

Target platform:

CEView PRO

Lite Interface Operator Workstation
CEView Standard Control Room
Local Interface Advanced Server

Project Wizard

Template;

Shared T

Mame;

[] Enfarce

Empty &pplication

Resolution

() 240 % 320
320 % 240
() B40 % 240
() B40 % 480
(800 % 600
(¥ 1024 » 7E8
(128081024

ag:

<Mohe > w

Wiewer wieb compatibility

ak. l [ Cancel

6-8
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O Note that the folder created for our application ClassTutorial [CXEEESEes EER
contains several subfolders (\Alarms, \Config, \Database, | ™ =i Ver Feve Tods e "
\Hst, \Screen, \Symbol and \Web). These subfolders contain | Q= - () & Jse [ roes [
various files used with the application. : dcress [ Crpocuments and settngetorm.sot V] B G0 E msn -[ 7

File and Folder Tasks

(2 Make a new folder

€ Publish this folder to the
Web

|2 Share this folder

Other Places

[ InduSoft Web Studio
v, 1SP2 Projects

My Documents

g My Computer

83 My Netwark Places

Details

ClassTutorial
File Folder

Date Modified: Thursday,
December 21, 2005, 1:46 AM

eb Studio Applicati...

Now that we have created our first Project, we will configure some of the Project settings. We will not
configure all of the runtime settings at this time, but as our application is developed, we will come back to the
Project Settings and specify additional settings to be used.

O From the Main Menu Bar, select Project >

Settings. This will open the Project Settings dialog || etrisation | options | Rurtime Desktop | Commurication | Web | Preferences |

bOX- Application:  C:\Documents and Settings'john.JOHN-3A54D3D482\My Documentsiindus
g . Description: | Class Tutorial Project
[1 Select the Identification tab Rmm_}u

Company: ‘ InduSoft

L] Fill in the various fields. You can use your own Author: o
information and name. This information is for Fiek Equipmen | Industria PC running Windows XP
documentation purposes only. Notes

This application connects to a PLC and has one WWeb Thin Client.

InduSoft Web Studio 6-9



IWS Training Guide

Exercise: Creating a new Project

O
O

Select the Options tab.

In the Translation File Name field, note that
IWS has automatically defined a path for our
runtime translation file. The default name for this
file is ClassTutorial.csv, and is located in the
\ClassTutorial folder. We want to change this to
the \Web subfolder located in the \ClassTutorial
folder. This can be easily done by inserting \Web
before \ClassTutorial.csv at the end of the
Translation File Name.

Note: As will be discussed in more detail later,
the reason for doing this is so runtime
translation can be used by Web Thin
Clients as well as the Server.

Project Settings &‘

Identification | Options | Runtime Desldop | C: ion | Web | Preferences

Target system

|Lr.|c:a| Interface L Resolution: 1024x763

HAutomatic Translation

Translation File name: ( \CLASS'I'LITORM\L‘{:‘."eb\CLASSTUTORI»‘*Q l Advanced...

Enable Translation

Alarm History and Events

History Life Time (days): History Formak
0 Proprictary v
Default Database Shared Tags

[0 Click on OK.

[] Select the Runtime Desktop tab.

[] Select the following checkboxes:
- Titlebar
- Minimize box
- Maximize box
- Close box
- Start Maximized
-  Menu
- Show ???? when quality is not GOOD
- Enable ToolTips
- Auto Screen Scaling
- Change Mouse Cursor
- Mouse Cursor
- Virtual Keyboard
- Show Hint
- Show Min/Max fields

Project Settings

| Identfication Il Ontlons_ Rurtime Desktop | Communication I Web 1 F'refarences:

Titlebar

Minimize Box
Maximize Box
Close Box

Start Maximized
[ Resize Border
[] status Line

Application Name

Startup screen: | Startup.SG |

Show 7777 when quality is not GOOD

Enable ToelTips
Auto Screen Scaling

Active area indication
[:I Show Object Edge
[¥] change Mouse Cursor

Mouse Cursor
Virtual Keyboard:

Default: | Keypad ~
Scale:[ 100% v |

Show Hint:

Show MINMAX fields

[0 When we create application Screens, we will create a startup Screen Group called Startup.SG. This can
be specified now in the Startup Screen field, or later when the Screen Group is created.

O Click on OK.
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O We will leave the Communication and Web settings unchanged for now

|

Select the Preferences tab.

[0 The checkboxes shown should be checked by
default.

[0 Note than the Reset Tags Database when
starting application checkbox is unchecked. As
we will later see, we can specify a startup value
for a tag. We may or may not want to reset the
database every time we start the application,
especially during development.

O Click on OK.

D Reset Tags Database when starting application
[ [Enforee vewemtretcompatistiy

Idertification | Options | Runtime Desktop | Commurnication | Web | Preferences

Warning messages

Display warning message before downloading screen to the targst system
Display confirmation message when renaming application tags

Display confirmation message when changing the screen position and size

Display warning message after saving symbols

Quality Feedback Service

[¥] Generate a log file when an unexpected error happens
D Generate dump files when an unexpected error happens
[ClEnable Iog of memory

Project Settings E]

At this point, we are almost done with the initial application settings. The last step is to define the runtime
Execution Tasks that need to start automatically. Since we defined our application as connecting to a PLC
and having one Web Thin Client, we need to automatically start the Driver Runtime and the TCP/IP Server.

O

Status to open the Project Status dialog box.

O

Select the Execution Tasks tab.

Execution Tasks | Information

Task
[ DDE Client Runtime
- DDE Server

Status Startup
Manual

Manual

O

Make sure the Background Task is set to
Automatic

If the Driver Runtime task is not set to
Automatic, select the Driver Runtime task and
click the Startup button. When the Startup
dialog box appears, select the Automatic radio
button and press OK.

If the TCP/IP Server task is not set to Automatic,
select the Driver Runtime task and click the

Startup button. When the Startup dialog box
appears, select the Automatic radio button and

press OK.
Click OK to close the Project Status dialog box.

We have just created our first IWS Project !!

iDrr.-er Runtime

$¥HoA oPC Server
@Lng“". n

& opac Runtime

O OPC Client Runtime

@ Studio Scada OPCServer
@9 TCPP Clent Runtime
@TEP@ Server
EV»ewer

£

Automatic
Wanual
Manual
Manual
Wanual
Manual
Manual
Automatic
Automatic

>

From the Main Menu Bar, select Project >

Type

e
() Manual

(%) Automnatic

Notes:

The Execution Tasks tab is only available when the Target Station option from the Execution
Environment dialog box (Project - Execution Environment) is set to Local. With CEView
applications, you cannot modify the Startup setting for each task (Automatic or Manual)

The Status field in the Execution Tasks dialog box monitors the current status of each runtime task.

The Stop and Start button can be used to control the status of the runtime task.
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Chapter 7. Tags

Overview

Tags are a core component of any InduSoft Web Studio (IWS) application. From a simple viewpoint, tags are
variables used by IWS for a variety of purposes, such as to store the current data points obtained from
communication with plant floor devices (e.g. PLCs) and storing the results of calculations. Tags are used to
display information on screens (and web pages), to manipulate IWS Objects, and with worksheets (Math,
Scheduler, Alarm, Trending, Event Management, Communications, Recipes, and Reports).

But tags are more than simple variables. IWS includes a real-time database manager for the tags that provides
a number of sophisticated functions such as time stamping of any value change, checking tag values against
runtime minimum and maximum values, comparing tag values to alarming limits, etc. An IWS tag has both a
value and various properties that can be accessed, some at development and others only at runtime. .

Tag Categories
InduSoft Web Studio defines three (3) different tag categories

within an application. These are: = ;ﬁ Project: ClassTutorial APP
e Application tags are tags you can create during (] Application Tags
application development. Example where application ([ Classes
tags are used include: #{1] Shared database
- Displays +1-[_] Internal Tags
- Tags that read from/write to field equipment £-{2] Security AN
- Control tags 4| Ewvent Settings
- Auxiliary tags used to perform mathematical (5] Global Procedures
calculations

e Internal tags are predefined tags with predetermined
functions that are used within InduSoft Web Studio’s -
supervisory tasks. Most internal tags are read-only. . Da...]l]] ﬁ EF
Example internal tags include

- Date tags, which holds the current date in string format

- Time tags, which holds the current time in string format.
Note: Internal tags do not count against the IWS application tags license limit
e Shared tags are created in a PC-based control software program and imported into InduSoft Web

Studio. You cannot modify these tags within IWS, but you can modify these tags in the PC-based
control software, then you can update and use them in the IWS Application database.

Note: Shared tags do not count against the IWS application tags license limit

All tag definitions are found in folders located in the Database Tab of the IWS Workspace. Application tags are
declared in the Application Tags database folder.

Tag Nomenclature

When defining application tags, you must adhere to the following syntax rules:

o You must begin the tag with a letter. After that, you can use any combination of letters, numbers, and
the underscore character (_).

You can use a maximum of 32 characters (for a tag name) or 16 characters (for a class member name).
Prohibited symbols in the tag nameare " ~! @ #$ % & *()-=\+\[]{}<>?
Application tag names must be unique from all other tag names and IWS built-in function names
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o You can use upper- or lowercase letters in a tag name. Tag names are not case sensitive, and you can
use both upper and lowercase characters to make tag names more readable (for example: TankLevel
instead of tanklevel).

IWS Tag Types

IWS allows you to define the following standard tag value types:

Boolean: (One Bit). A digital value of 0 or 1 representing False or True.

Integer (Four bytes): Signed integer number (positive, negative, or zero). Equivalent to the C-type
signed long integer. (with a range of —2147483647 to 2147483647).

Real (Floating point, eight bytes): Real number internally stored as a double word. Equivalent to the
C-type double precision floating point.

String (alphanumeric data, up to 256 chars): Character string up to 255 characters (from 0 to 254) that
holds letters, numbers, or special characters. IWS supports both ASCIl and UNICODE
characters.

Array: An array tag is a set of tags of the same data type, with the same name, that use an index to
uniquely identify an item. IWS supports 1-dimension arrays only.

Class: A class tag is a compound tag type that has been defined by a class template. A class template
can consist of one or more data types. Class tags are helpful when developing applications that
have items (e.g. tanks) that have multiple properties being monitored or controlled (e.g. fill
level, temperature, pressure).

Pointer: A pointer tag lets you indirectly refer to another tag in the IWS database.

Notes:

¢ Regardless of the number of bytes required to store a tag value, a Boolean, Integer, Real, String or
Pointer tag counts as only one tag.

e VBScript Strings and IWS Strings are not equivalent. IWS tags are a maximum of 255 characters in
length, while there is no limit to the length of a VBScript string.

Tag Scope

All tags have Scope, the Scope types being either Server or Local. If a tag is defined as having Server Scope,
this means that the tag is accessible both to the local PC (that is executing the IWS application runtime) and to
any Web Thin Clients connected to the local PC (called the Server). If a tag is defined as having Local Scope,
this means that the tag is only accessible (usable or viewable) from the local PC (the Server).

Notes:

e |IWS Application Tags can be defined as having Local or Server scope. This determines the
usability or ability to view on a PC other than the Server.

e If you want to remotely acknowledge alarms (via a Web Thin Client), make sure that any tags
associated with the alarm have their Scope set to Server.

e |IWS Internal Tags have their scope predefined and cannot be altered.
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Declaring Tags

To declare a tag, you open the Application Tags folder in the Database Tab of the Workspace. This is where all
Application tags can be declared. In the Name field, you enter a unique tag name. In the Type combo box, click
on the down button and select the tag type (Boolean, Integer, Real or String). An optional Description field is
provided to allow for a short description of the tag to be entered. The Scope field allows for setting of the tag
scope (Server or Local). The Size field defaults to 0, meaning the tag is a single (non-array) tag. If the value in

the Size field is greater than 0, this defines a tag array (discussed further in the section below).

= 4 Project: ClassTutorial APP

x E Application Tags |

i MName Size Type Description | Scope
=l 43 Application Tags
B Datasheet View 1 | 0 | Integer b Server ¥
-2 Tag List (3) 2 |2 0 | Integer o Server ~
d
3 LJ ey 3 (L3 0 | Integer b Server &
[#-{_7] Shared database
-2 Internal Tags " Integer it Server ™
G- () Searity 4 Integer v Server ¥
2 Pent St = Integer » Sever ¥
|55 Global Procedures
* Integer hd Senver ¥
&8 pa. |l B3 o > Integer b Server

Declaring Tags

Notes:

When declaring Application tags, it is not necessary to use the combo box for defining the Type or
Scope fields. After typing in the tag name, simply press the tab key twice to tab over to the Type
field and press B for Boolean, | for Integer, R for Real or S for String. Press the Tab key twice again
to tab to the Scope field and type S for Server, or L for Local.

If you place your mouse cursor on the blank square in the upper left corner (left of the Name field)
and click the right mouse button, you can sort the tags by name in ascending or descending order.

If you want to delete or insert tags, first place your mouse cursor on the blank square in the upper
left corner (left of the Name field) and click the right mouse button. Select the Disable Sort (if it is
not grayed out). Next, position your mouse cursor over the line you want to delete, or the line to
insert a new line above, and click the right mouse button. Select Delete Line or Insert Line.

Note: You will not be able to Insert or Delete a line if the IWS application is running. Click on the
STOP icon in the main Toolbar to stop the IWS application.

You can select which fields to view in the Application Tags database Datasheet View. Simply put
your mouse cursor on one of the lines, and click the right mouse button. The Name, Size, Type,
Description and Scope fields are the default fields to be displayed, but by selecting More Columns
you can view other tag (Property) fields that can be specified during development. Tag Properties
will be discussed in a later section.

Declaring tags in the Application Tags database is not the only method of declaring IWS tags. As
we will see later, with most Objects you can simply type in the name of a tag and if the tag is not
already defined, IWS will ask you if you want to declare the tag. This allows you to create new tags
while developing your application without first declaring them in the Application Tags database. This
method is suitable for declaring tags of data type Boolean, Integer, Real, String and Array.

In the Datasheet View, each tag will have an icon proceeding the tag name, signifying the data type
of the tag (e.g. Boolean, Integer .. etc.).
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IWS Arrays

An Array tag consists of a set of tags that are all of the same data type, have the same name, and use an index
to uniquely identify a tag that is an element (member) of the array. The use of array tags can simplify the
method used to access multiple data items that are of the same type (e.g. recipe names, report names,
communication points, etc.). Array tags can easily be declared, saving development time.

To define an array tag, you open the Application Tags folder and select Datasheet View. Type the name of the
array tag in the Name field, select the array tag’s data type (all elements in the array must be the same data
type) in the Type field, and specify the size of the array (maximum number of elements) in the Size field. You
may also want to enter a tag description and set the array tag scope. Note that all IWS arrays are 1-dimensional
only, and a zero-based arrays (meaning the first element in the array is index 0).

f x E Application Tagsi H E
= * Project: ClassTutorial APP A Name Size e Descipion e
[=l-4=3] Application Tags
B Datasheet view 1 |t 0 |Integer s Server ¥
@ {27 Tag List (4) 2 (L2 0 |Integer v Server ¥
B-o ey 3 |3 0 | integer ¥ Server ¥
[#{_]] Shared database
=4 Internal Tags 4 |[=] tank 5  Integer b Server ™
_E Datasheet View + Integer - Sever BB
#-{_] TagList (46} = =
- fad W
& 23] Security v | Integer Semver
< > ' Integer ¥ Server ¥
N Dam‘l]'; B3 i : Integer v Server ¥
Declaring Array Tags

The above graphic shows how an Integer Array tag called tank is declared. The size value is set to 5, and since
all Arrays are zero-based, there are really 6 elements in the array [0, 1, 2, 3, 4, 5]. To reference a specific
element in the tag, you would use (in an Object or one of its Dynamic Properties) the following syntax:
Array[index], e.g. tank[0], tank[1], .. tank[5]. Any index values greater than 5 would be invalid for the tank
array since it was declared as Size 5.

Notes:
e The Array name must meet the same naming syntax requirements as all other IWS tags

e All Arrays are zero-based (i.e. first index is 0). Many applications do not use the 0 index, to simplify
the application. This is up to the developer.

¢ No negative index values for the Array are allowed.

e The array index can be a simple numeric value, a tag or an expression. The tag or expression value
cannot exceed the maximum array size, otherwise an error will occur.

e IWS uses square braces [ ] to surround the Array index of an IWS Array tag. This is different than
VBScript, which uses parentheses ().
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IWS Class Tags

Class tags can be a confusing at first, but are really a simple, yet powerful concept to describe logical groupings
of data. Before we cover the mechanics of creating and using class tags, let's touch on where they might be
used. For example, let's assume we have an application that has a storage tank. The tank may have certain
parameters associated with it:

Name

Physical location
Capacity

Level
Temperature

o Pressure

O O O O O

In this example, Name and Physical Location would be stored as [t x
String tags, while Capacity, Fill Level, Temperature and Pressure
would be stored as Real tags.

= §% Project: ClassTutorialAPP
{23 Application Tags

To create a Class tag for the storage tank, we will first need to define 3

a Class, which is merely a template or data structure. In the -] Shared ¥ Insert Class
Database Workspace, position the mouse cursor over the Classes = £F Internal TS

folder and click the right mouse button. Click the left mouse button on Bl Datasheet view
Insert Class. A dialog box will appear asking you to define the Class. & (33 TagList (46)

In this example, we will use cTank (small c to designate Class). & (5 Security

Event Settings
E_Q Global Procedures

M arme: |/
|cTank | oK @ pa.. |k B3 &

Cancel

After clicking on OK, IWS will open a new worksheet that lets you define the elements in the Class cTank.
These elements are collectively called Members, with each element being called a Member. The Members are
not tags, they are simply the definitions for the elements that define a Class. Note that in this example, we have
defined the Names and Type of the Members as defined above. An optional Description field is available.

% Class: cTank

T Name TyEe | Deascription
When finished, place g il String =
mouse cursor over 2 |3 physicalLocation Siring b
this icon, left click 3 KM capaciy Real ¥
and select Close. 4 |KE Level Real >
= KM Temperature Reaal ¥
£ KX Pressure Rzal b
" Integer b
* | Integer hd

Once you have defined the Class Members for cTank, close the Class definition Worksheet by selecting (from
the Main Menu Bar) File > Close, or position your mouse cursor over the Class: icon in the upper left corner of
the Class definition Worksheet, right click and select Close.

We have just completed the first part of defining a Class tag, i.e. defining the Class. The next step is to declare
the Class tag in the Application Tags database. Open the Application Tags folder and select Datasheet View.
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As shown in the graphic below, we have now defined a Class tag called tank and its data type is cTank, the
newly defined Class definition.

E Application Tags |

Name Size Type Description Scope
1 L 0 Integer bt Server
2 |k w2 0 Integer o Server ¥
3 L3 0 | Integer Bt Server ¥
4 [%% tank 0 |cTank ~ Server ¥
* | Integer ] Server ¥
* | Integer st Server

Declaring a Class Tag

Now that we have defined the Class cTank and declared Class Tag tank, let's look at the syntax for using a
Class Tag. The syntax is: ClassTag.Member (e.g. tank.Name, tank.PhysicalLocation, tank.Level, etc.).

Suppose we had five (5) tanks instead of a single Tank. We could declare five Class tags of type cTank (e.g.
Tank1, Tank2, ..Tank5). But a better way might be to declare an Array of Class tags. Using the above example,
we simply add a size of 5 to the Size field as show below.

Application Tags :

J Mame Size | Type | Description Scope

1 |1 0 |Integer b Server ¥
T-.r". v2 0 | Integer bt Server ¥
T.ﬂ’ v3 0 |Integer v Server ¥
T: E tank 5 |[cTank b Server M

Declaring an Array of Class Tags

Note that since Size is set to 5, there are actually six (6) elements to Array of Class tags. To access a specific
tank in the Array of Class tags, we would use the following syntax: ClassTag[index].Member (e.g.
tank[1].Name, tank[2].PhysicalLocation, etc.)

Notes:

e The steps to creating Class Tags are:
- Add a new Class definition. (You may want to use a “c” in the first part of the Class name)
- Define the Class Members (name & data type). Close the Class definition worksheet.
- Open the Application Tags database and add a Class tag, using the Class definition as the data
type.
- If you want to make the Class Tag an Array of Class Tags, set the Size field to a number >0

o Class Members (defined in the Class definition worksheet) are simple tag types (Boolean, Integer,
Real or String). Arrays and Classes are not allowable as part of the Class Member definition.
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IWS Pointer Tags

Pointer tags allow you to indirectly reference tags in the IWS tag database. In reality, Pointer tags are not widely
used, but with certain Objects such as the Alarm/Event Control Object, Pointer tags are very useful. [e.g. The
Alarm Control Object allows you to acknowledge a selected tag. The selected Alarm/Event returns the name of
the tag that triggered the Alarm/Event, and the returned name (in a string) can be used as an indirect reference
to the actual tag].

Pointer tags can be used to point to any other type of tag (e.g. Boolean, Integer, Real, String, Array, or Class
tag). The benefit of Pointer Tags is that they let you point to any other type of tag, keeping you from having to
duplicate tags. There are two (2) ways to declare Pointers. Which method you use is up to you, although
Pointer tags based on the String data type are arguably more flexible.

Method 1: Using a Pointer that is a String data type
With this type of pointer, we do the following:
- In the Application Tags database, define a string tag. E.g. MyPtr
Note: It may be helpful to use Ptr as a prefix or suffix to signify the tag is a Pointer
tag.

- In your application, a Text/IO Object, IWS math worksheet or VBScript code segment
would set the Pointer (String data type) to a string value corresponding to the name of
a tag you want to reference.
E.g. MyPtr = “v1”
Note: A Pointer based on the String data type must be used in the Alarm/Event
Control Object in the Selected Tag field (Advanced Settings).

- When referencing a tag with the Pointer tag, use a @ in front of the Pointer tag.
E.g. v2=@MyPtr (this takes the v1 tag value and stores it in tag v2)

Method2: Using a Pointer that is of the same data type as the tag it is indirectly referencing
With this type of pointer, we do the following:
- In the Application Tags database, define a tag that is of the same type as the tag you
want to reference. Put a @ character in front of the pointer tag name. E.g. @My2Ptr

- Note: It may be helpful to use Ptr as a prefix or suffix to signify the tag is a Pointer

- In your application, a Text/lO Object, IWS math worksheet or VBScript code segment
would set the Pointer (String data type) to a string value corresponding to a tag name.
The tag name is for the tag you want to reference.

E.g. My2Ptr = “v3”

- When referencing a tag with the Pointer tag, use a @ in front of the Pointer tag.
E.g. v2=@My2Ptr (this takes the v3 tag value and stores it in tag v2)
Note: With this type of Pointer, the tag being indirectly referenced and the Pointer tag
data type must be the same.

The following is an example of a Text Static Object with a Text I/O Dynamic Property used to display a tag
value pointed to by a Pointer tag, and a Command Property (e.g. used with a Button Static Object) to specify
which tag the Pointer tag is to indirectly point to.

E Application Tags |

Mame Size | Type Description Scope
1 [ 0 |Integer b Server ©
2 |2 0 |Integer b Server ¥
3 [LZ V3 0 Integer bt Server ™
4 [E tank 5 |cTank v Server ¥
5 |M@ MyPtr 0 | String b Server ¥
6 (LT @My2Ptr 0 |Integer b Server ¥
| | Integer v Server ¥

Declaring a Pointer
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IWS Pointer Tags

As mentioned, Pointer tags can reference Class tags or an Array of Class tags. The Pointer tag type must be

either a String tag or a Class tag of the same Class definition as the tag it is indirectly going to point to.
Suppose we use our tank Class tag and the MyPtr Pointer tag (string type). To reference the Class tag

Member tank[2].Temperature, we would use:

Scenario 1 Scenario 2
Object Properties
On Down | OnWhie | OnLp. On Right Down | On Right Up | On Double Click -iﬂ| Hirt: | || Textio b
Type: | Bui- NGUI L .
Ype: .B iit-in Language | : TGQJEHDTBEQQH: @M;.rptr |:]
Tag Expression ~
[0 [Mypir |~ Minirten W alue; Input Enabled Frat: | Decimal
02 | : . | | Pazzwaord Confi
o5 | bl ainnirn W alue: .. D [] Con '”'“. Secuy:
E: [JESign WK: |<Use Default> » | Disable: | 0
05 | . . .
(07 Using a Pointer tag in a Text/IO Property to
5 . . . .
= display the value of the tag indirectly pointed to
Options
Enable Focus [ Force [Besp [ Releass
[ Confim [JESign
Disable: [ Security: _E

Using the IWS built-in language worksheet
in a Command Property to specify which tag
to indirectly point to.

If MyPtr is set to a value of “tank” If MyPtr is set to a value of “tank[2]”
then to reference tank[2].Temperature, we use:

@MyPtr[2].Temperature @MyPtr.Temperature

Notes:

e Use Pointer tags that are of a String data type unless required to otherwise do so. They are much
more flexible.

e To use Pointers with VBScript, be sure to enclose the tag name string in double quotes “ “

e When an application initially is started, until the Pointer tag is set with a value to indirectly point to a
valid tag, any Object that uses the Pointer tag will reference an invalid value. If the Pointer tag is
used in a display type Object will display ?? . This situation can be avoided by specifying an initial
value to the Pointer tag when the application runtime starts (e.g. in a Math Worksheet, Background
Script, Graphics Script or Screen Script).
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Determining Tag Usage

Since IWS (and CEView) are licensed based on tag count, it is important to understand how tags are counted
and how many tags are required (or used) for your application. The various tag limited licenses were covered in
Chapter 2 of this Training Manual. All Application Tags, whether active or not, count against the license
limitation.

Tags have two primary purposes; to store values corresponding to real-world data (e.g. PLC register values,
RTU values, and other device input/outputs) and to store intermediate results used for processing and display
purposes (e.g storing temporary data). As a rule of thumb, you should use a runtime license that supports a tag
count equal to 1.5 - 2 times the number of 1/O points required. Of course, this can vary widely based on your
application.

From the examples in the previous section, we had defined some tags in the Applications Tags database. Let’s
look at the tags required for this application.

E Application Tags

Mame Size Type Description Scope
1 L w1 0 |Integer s’ Server &
2 | y2 0 Integer b Server ¥
3 | w3 0 |Integer b Server W
4 | tank 5 | cTank b Server ¥
5 MyPtr 0  Sting v Server ¥
B | @My2Ptr 0 | Integer W Server ¥
- Integer v Server M
Application Tags Database
£ Class: cTankl
Name Tyre | Description

1T Name Siring b

P Fhysicallocation Sirng ¥,

@ |k Capacity Rzal o

4 (K™ Level Real ~

L @Temperature Raal b

£ |F¥ Pressure Rzaal b

* |Integer bt

* | Integer s

cTank Class definition

The Class definition for Class cTank defines a Class that will use 2 String Tags and 4 Real Tags. Since the
Class definition does not declare the Tag, no tags are actually used. But for each Class tag declared, 6 tags will
be required.
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In the Applications Tags database, we have defined the following tags:

Tag Type Size Tags/ltem Tags Used
v1 Integer 0 1 1
v2 Integer 0 1 1
v3 Integer 0 1 1
tank cTank (Class) 5 6 36
MyPtr String 1 1 1
@My2Ptr Integer 1 1 1

Thus, we have used a total of 41 tag.. This calculation can be verified by clicking (in the Main Toolbar) on
Project > Status—-> Information and viewing the Application database (initial) value.

Project Status E|

Execution Tasks | Information

Execution Mode: Engineering + Runtime

griratTalabase: 46 elements
Application database (initial): 41 elements
mfsrms (inttial): 0 elements and 0 messages

Save As..

InduSeft Web Studio (Advanced Server) vB.1+5P2 Print
InduSeft Web Studio Path: C:\Program Files\induSaft Web Studio v6.15F e

Notes:

e Class definitions do not use any tags. Tags are used only when declared in the Application Tags
database.

o A Pointer tag only counts a one tag, regardless of whether it is used to point to a simple tag data
type (Boolean, Integer, Real or String) or if it is used to point to an Array tag or Class tag.

e Internal Tags, Shared Database Tags and VBScript variables are not IWS tags, and do not count
against the license tag limit.

o All Arrays are zero-based. The number of tags used for an Array tag of Boolean, Integer, Real, or
String tags is (Size + 1). For example, if Size = 5, there are really 6 elements (tags) used.

e To calculate the number of tags for an Array of Class tags, use the following formula:
o (#tags defined in a Class) * (Size +1)
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Defining Tag Parameters

As previously discussed, IWS tags are not simply variables. Every IWS tag has a number of Properties
associated with it. Certain tag Properties are only accessible in the development environment. Some tag
Properties are available in the development environment and during runtime, while others are only accessible
during runtime. Tags that are accessible during runtime are called Tag Fields. Some runtime Tag Fields are
Read-Only while others are Read-Write.

Some of the Tag Parameters are very useful, depending on your application. Some Tag Properties (Fields)
worth noting are:

Max & Min values These are minimum and maximum values for a tag. If exceeded during

runtime, an warning occurs. These values can be changed during runtime

Quality Indicates whether an improper evaluation occurred (e.g. divide by 0), or if
there was a bad read from a communication driver (e.g. read or write error
to a PLC, read or write error from the OPC Server to a PLC or other
device)

TimeStamp Tells you when a tag last changed value

Alarm Status &
Alarm Limits

Allows you to set Alarm Limits at runtime, check to see if an alarm is
active (caused by the tag), and to clear any alarm caused by the tag.

Accessing tag Parameters during development

Actually, we have already seen some of the tag Properties in the Application Tags Database (e.g. Size and
Description). IWS provides two (2) methods of accessing Tag Properties in the development environment. The
first is in the Application Tags Database, and the second is by selecting an Application tag in the Application

Tags database and selecting the Tag Properties icon in the Toolbar.

Open the Application Tags folder in the Database Tab of
the Workspace. Select Datasheet View. Note that the

default tag Properties that are displayed are Name, Size, | 1 Ll L il
. . . " 2 v2 0 Integer ¥ Variable 2 Server ™
Type, Description, and Scope. However, if you position |-, e e e—
your mouse cursor in any row of the Datasheet View and | & |9t § |cTank v Class Tag -» Tank Sever ¥
click the right mouse button, you will get a list of options. 5 | D wyPr 0 |String ¥|Pointer (String Type) | Server ¥
At the bottom on this list of options is the option to view | & == @Wa i IO e ze“‘” -
Nt - = v ver B
additional (Property) columns. : 41 Sort ascendng 3 e
| £} sort Descending v ‘ -
In the Datasheet view, these additional columns are: [-] = -
Startup An initial startup value for the tag if the | - | ¥ Sever ¥
Retentive Value option is unchecked. TR
Min A minimum value that is allowed for the
Tag. If the tag evaluates to a value
below the minimum, a warning to the
LogWin Window will occur. Values below ]
the Minimum are not allowed to be [+] s
entered by any Object (e.g. Text I/O). %;WE_ ;
. . . escripuon
Max A minimum value that is allowed for the 5] sccoe
Tag. If the tag evaluates to a value [ Moecoums V| swrup

below the minimum, a warning to the
LogWin Window will occur. Values below
the Minimum are not allowed to be
entered by any Object (e.g. Text I/O).

E_ Application 1395"‘.

Name

Size

Type

Description

Unit
Retentive Value
Retentive Parameters

Dead Band

Smoothing

Scope
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Unit A text field used to describe the engineering units for the tag.

Retentative Value A checkbox that, if checked, tells the IWS database manager to save all changes to a
Tag’s value during runtime operation.

Note: checking this option can cause frequent access to your hard drive or flash device, based
on your application

Retentative Parameters A checkbox that, if checked, tells the IWS database manager to save all changes
to the Tag’s Field values during runtime.

Note: checking this option can cause frequent access to your hard drive or flash device, based
on your application

Dead Band The Dead Band field is used to filter alarms. It is a value of variance around an Alarm value that
the tag can vary before triggering an alarm. For example, if an Alarm Hi Limit is set to 90 and
the Dead Band value set to 5, then an Alarm will be generated when the tag value is = 95, and
the Alarm will return to a Normal state (normalized) when the tag value is < 90.

Smoothing A checkbox that, when checked, enables the IWS database manager to reduce the rate of
change for a tag by averaging the current value with the previous value. The averaged value is
then stored in the tag value.

Along with the tag Properties that are accessible in the Datasheet View, additional tag Properties can be
accessed by the Tag Properties Tool. This tool can be used by opening the Datasheet View, selecting (left
mouse click) the tag of interest and then activating the Tags Property tool (left mouse click on the icon) in the
Toolbar located below the Main Menu Bar.

The Tag Property Tool has three (3) dialog boxes, selectable by tabs on the top of the
dialog box. The first tab allows you to specify the same Tag Properties that are accessible

from the Datasheet View (with all columns enabled). The second tab allows you to settag  Tag Property Icon
parameters that are also set by an Alarm Worksheet (Task Tab of the IWS workspace),

although an Alarm Worksheet provides additional configuration options. The last tab allows setting of some of
the parameters that are specified in a Trend Worksheet (Tasks Tab in the IWS workspace). It should be noted
that if any of these Properties are changed in the Alarm or Trend Worksheet, those values will be written into
the fields shown here.

Tag Properties @
Parameters | Alams - Integer/Real Type | History - Integer/Real Type
[ Alarms Enabled
REmOIOA:klag v Transiation Enabled
Dead Band Value: | 0
[ Hini
Osi
Ote
[ioLe
[rate
[[] Deviation+
[[oeviation-
Deviation Setpoint: Deviation Dead Band: | 0
o
Tag Properties @ Tag Properties @
Parameters | Alams - Integer/Real Type | History - Integer/Real Type Parameters | Alams - Integer/Real Type | History - Integer/Real Type
[ Retentive vaue [ History Enabled
[[] Retentive Paramsters
N 1
Startup Vale: | 0 Group Humber: |
Engineering Log Dead Band: 0
win: [0 Unit
Max: |0
[] Dead Band:
[[J smoothing
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Accessing Taq Fields during runtime

Accessing Tag Fields (Parameters) during runtime is straightforward, and is done through the following syntax:
Tag->FieldName

where Tag is the name of the tag (for all tag types)
-> is the minus sign followed by a right arrow
FieldName is the name of the Tag Field (see table below).

Here are a couple examples:
v1->Max will return the maximum value allowed for the tag. (normally max & min are set to O to allow
all value ranges)
v2->Quality returns the tag quality value (192 = Good, 0 = Bad)

If the tag is an array, depending on the Field used, you will want to either use just the array name or use the
array name with the index. For example, if we have an array called Switches with a Size of 5:
Switches->Size will return a value of 5

Switches[Count]->Index will return the value of the tag Count used as the index to the array Switches

If the tag is an Array of Class tags, you can refer to the Array name, Array name with Index, or the Class
Members. Using the previously defined Array of Class tags (tanks), for example:

tank->Size returns a value of 5

tank[1]->Index returns a value of 1

tank[2].Level->MemberName returns the string “Level”

tank[3].Level->TimeStamp returns a time & date when the level last changed
Notes:

e Tag Properties provide access to critical tag information beyond the tag’s value

o Depending on the Tag Property, it can be accessed:
- in the development environment only
- in both the development environment and the runtime environment
- in the runtime environment only
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IWS Tag Properties (Fields) Accessible During Runtime

Field Name Description of Value Associated w/ Tag Type Associated with Field R=Read Only
Each Field RW=Read+Write

Boolean Integer Real @ String

The name of the tag, as configured in

Name the Application Tags database

The name of the Class Member, in a
properly configured Class.

Note: the syntax used must be:
MemberName | <Class>.<Member>->MemberName v v v v R

Example:
tank[1].Level->MemberName returns a
string “Level”

The index number of an element in an
Array tag. An Array is any tag with a
Size greater than 0.

Index Note: the syntax used must be: v v v v R
<Tag>.[<Index>]->Index

Example:
tank[1]-> Index returns a “1”

Description of tag as configured in the

Description Tags database.

Max Maximum Yalue thgt can be written to < v v x RW
the tag during runtime.

Min Minimum vglue thgt can be written to < v v < RW
the tag during runtime

Tag quality (192=GOOD; 0=BAD).

This Field updates every time the tag
receives the result of an expression or
. when tag receives a value from a
Quality communication task (Driver or OPC).
Invalid expressions (such as: division
by zero) or reading communication
errors associated with tag will set
quality to BAD.

Array Size. If the tag is not an array

Size tag, it returns the value 0

TimeStamp | Time & date when tag changes value v v v v R

Brief description (up to 9 characters) of
Unit the engineering unit for the tag value v v v v RW
(for example: "Kg")

Value (0 or 1) of any of the 32 bits (b0,
BO...B31 b1, b2, b31) of an integer tag. % v x " RW

(BO: LSB, B31: MSB).
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Field Name Description of Value Associated w/ Tag Type Associated with Field R=Read Only
Each Field RW=Read+Write

Boolean Integer Real @ String

Integer value with the status of all
currently active alarms associated with
tag. Each bit of this integer value
indicates a specific status:

Bit 0 (LSB): HiHi Alarm active

Bit 1: Hi Alarm active

Bit 2: Lo Alarm active

Bit 3: LoLo Alarm active

Bit 4: Rate Alarm active

Bit 5: Deviation+ Alarm active

Bit 6: Deviation- Alarm active

AlrStatus v v v x R
For example:

If Tag->AlrStatus returns value 2, “Hi”
alarm is active.

If Tag->AlrStatus returns value 3,
“HiHi” and “Hi” alarms are active
simultaneously.

If Tag->AlrStatus returns value 0,
there are no active alarms associated
with this tag.

For Boolean tags, only 1 (bit 1), 4 (bit
2) or 16 (bit 4) values are returned.

This field can have two values:

0: No alarms associated with this tag,
requiring acknowledgment

1: At least one alarm associated with
Ack this tag, requiring acknowledgment v v v x RW

Note: This works as a global
acknowledge for the tag and returns to
0 only when the all alarms for the tag
have been acknowledged

AlrDisable This field can have two values:

0: Enables alarm associated with tag,
meaning when an alarm condition
occurs, the alarm becomes active. v v v x RW
1: Disables alarm associated with tag,
meaning that even if alarm condition
occurs, alarm will not become active.

HiHi If 0, H?H? alarm ﬁs ina.ctive. N v v N R
If 1, HiHi alarm is active.

Hi If 0, Hi alarm is inactive. v v v « R

If 1, Hi alarm is active.

Lo If 0, Lo alarm is inactive. v v v « R

If 1, the Lo alarm is active.

If 0, LoLo al is inactive.
LoLo , LoLo alarm is |n.ac |v§ < v v < R
If 1, the LoLo alarm is active.
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Field Name Description of Value Associated w/ Tag Type Associated with Field R=Read Only
Each Field RW=Read+Write

Boolean Integer Real @ String

Rate If 0, Rate alarm is inactive. v v v « R

If 1, the Rate alarm is active.

If 0, Dev+ al is inactive.
DevP ev+ alarm is |n.ac |v§ < v v < R
If 1, the Dev+ alarm is active.

If 0, Dev- alarm is inactive.
DevM . . x v v x R
If 1, Dev- alarm is active.

Limit value for HiHi alarm.

HiHiLimit x v v x RW
HiLimit Limit value for Hi alarm. < v v « RW
LoLimit Limit value for Lo alarm. < v v « RW

LoLoLimit Limit value for LoLo alarm. < v v « RW

RateLimit Limit value for Rate alarm. x v v x RW

DevSetpoint | Set point value for Deviation alarms. x v v x RW

DevPLimit Limit value for Deviation+ alarm. x v v x RwW

DevMLimit Limit value for Deviation- alarm. x v v x RW
Blocked Tag is blocked from use v v v v RW

Notes:

¢ You cannot use tag fields (such as Bit fields) to configure Alarm or Trend worksheets.

e If the application tries writing a value outside the range specified in the Min and Max fields, the
Tags database will not accept the new value and a warning message is sent to the LogWin window.
If you configure both Min and Max properties with the value 0 (zero), any value applied to the tag
type can be written to the tag.
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Working with Tags

IWS provides a number of Tools to work with tags. These Tools are:

Object Finder

Tag Properties

Cross Reference

Global Replace Tags

LogWin

Database Spy

The Object Finder Tool is primarily used to specify a tag
to be used with an Object. It is a quick, easy alternative
to opening the Datasheet View of the Application Tags
database. Using the Object Finder eliminates spelling
errors when specifying a tag.

The Tag Properties Tool provides access to a Tag’'s
Properties that are available in the runtime
environment. You must first select the tag (e.g. from
the Datasheet View in the Application Tags database
and then select the Tags Property Tool.

The Cross Reference Tool will search all the
application’s screens and Worksheets (e.g. Alarm,
Trend, Math, Script, Communications, OPC, etc.) and
output to the LogWin Output Window wherever the
Tag is used in the application. To use this tool, select
the tag of interest (e.g. from the Datasheet View of the
Application Tags database) and then select the Cross
Reference icon.

The Global Replace Tags Tool will replace an existing
tag name with a new tag name, everywhere in the
application that the tag is used. The new tag name
must be a unique tag name. To use this tag, first click
on an existing tag (e.g. a tag in the Datasheet View of
the Application Tags database) and then click on the

Object Finder Icon

|

Tag Properties Icon

>
REF

Cross Reference Icon

A
kB

Global Replace Tags Icon

Global Replace Tags icon. Enter the current tag name in the From field and enter

the new tag name in the To field.

LogWin is used for a number of purposes. One of these is to log (to the Log Win
Output Window) any changes to tag values that occur. To use this tool, place your
mouse cursor in the LogWin Output Window, click the right mouse button and

select Settings. Select the Log Tags tab, and click on
add it to LogWin.

Add to define the tag and

Note: Only tag values (i.e. not the Property values) are logged by this Tool.

The DataBase Spy monitors tag values and can force tag values. Position the

mouse cursor in an empty Name field and either click

the left mouse button and

type the tag name, or double click the left mouse to use the Object finder.

Database Spy LogWin Tool & Output Window
> : I

X = — - x , V] 3
ol Name | vale Qualty | Contiwous | N Log Settings @

[v1 ] GOO0D [#]

| — Log Ta

2 0 GOOD = Log Options | Log Tags

v3 0 GOOD [+ Tags

| tank[1).Pressure  0.000... GOOD [ w -m

O
L oK l I Cancel

Bl < »\DB1 DB 2,083 )D] "€ 3 \Log {XRef/ I =
Ready Engineering + Runtime NLM D: 7 X310, ¥+ 100 L
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Adding and Editing Tags

IWS tags can be added in the following ways:

In the Application Tags Datasheet View, position the mouse cursor on an empty line (with a * in the
Index Field), click the left mouse button and type a new tag name

the Application Tags Datasheet View, position the cursor on any line and click the right mouse button
and select Insert Line.

Note: To insert a new line in the Application Tags database, the runtime application must be stopped
and select the Disable Sort option if it is enabled.

Use a tag in an IWS Object or in a VBScript code segment. If the tag does not exist (and is a unique tag
name), it will be created

You can copy & paste between the Datasheet View and other Worksheets (e.g. Communications). But
since each tag is unique, any inserted tag(s) in the Application Tags DataSheet View will automatically
get a unique suffix. E.g. If you copy tags v1 & v2 and then paste in the Datasheet View, the pasted tags
will be v_2 & v_3. If you paste again, the new tags will be v_4 and v_5. You can rename these tags
later with the Global Replace Tool.

Note: If the original tag(s) do not have a numeric suffix, the inserted suffix may be different after the
paste function is executed.

To delete tags, open the Tag Data Sheet view. Highlight the tag or tags you want to delete and right
click. Select Delete Line.

Note: To delete an existing line in the Application Tags database, the runtime application must be
stopped and select the Disable Sort option if it is enabled.

Notes:

You can Copy (Ctrl C) and Paste (Ctrl V) between the Application Tags database and other
Worksheets (and even Microsoft Excel). This is useful when configuring Worksheets.

After you click on a tag in the Datasheet View, hold the left mouse button to highlight multiple tags
(lines). Using this method, you can select and delete multiple lines at the same time.

If you cannot insert or delete tags from the Datasheet View of the Applications Tags database, be
sure:

1) the IWS (or CEView) runtime is stopped

2) the Disable Sort option is grayed out (not enabled)
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IWS Tags Database Exercise

For this exercise, we will begin to define some tags for the application we will be building in subsequent
chapters. We will add more tags later, as required, for our application.

Let’s begin by doing the following:
[J Open your Project (ClassTutorial.app) if it not already opened

[] Open the Datasheet View in the Application Tags database folder (select the Database Tab in the
Workspace Window)

- Ele Edit View Insert Project Tools Window Help X

@ HE s Rax | o s OEReE a o x? e g X E SR
) B@ s
e O@a] 0200 Fe S fleSl Tl TS0 (e an
~ x| [ Application Tags | %7 Cl=cc: 1ok |
= g} Project: ClassTutorial APP | o
o - ora Name Size ‘ Type ‘ Description | Scope E »
=43 Applicaticn Tags - i
[ Datasheet view é Integer L Server ¥ > i
- (2 Tag list (0) - Integer ™| serar Y @ ﬁ
iy Classes | 3 . N
[#)-[_]) Shared database — Integer L Server ¥ - ™
[#-_] Internal Tags * | Integer L] |Server ¥ - £,
(] Security L] Integer o Servar ™| a =
| Event Settings V|
| B| Giobal Procedures 5w
"""" O
] P
£
= 3
1 T i
B oo by o [mg @ | oy I
14
x x
B Name | value | Quality | Continuous | .
dd 0
O
@
8
54 - e
| <3000 @z T | < oo I
[Rezdy Engineering +Runtme | NUM (% 51272

Datasheet View in Application Tags

[J Position your mouse cursor in the Name field of the first line and click the left mouse button. Tab through
each of the columns and enter the following information for this tag:

Name: v1

Size: 0

Type: Integer
Description: Variable 1
Scope: Server
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O
Name:
Size:
Type:
Description:
Scope:

Name:

Size:

Type:
Description:
Scope:

Tab down to line 2 and enter the following information:

v2

0

Integer
Variable 2
Server

Tab down to line 3 and enter the following information:

v3

0

Integer
Variable 3
Server

We will now define a Class named cTank. To do this, position you

mouse cursor over the Classes folder in the Database Tab of the
Workspace. Click the right mouse button. Now, position your cursor
over the Insert Class option and click your left mouse button.

[0 Enter cTank into the Name field of the Insert Class popup window.

Click on OK.

Insert Class

M arme;
|cTank

| OF,

Cancel

II X

O Enter Class Member information as shown below:

= g% Project: ClassTutoriaAPP
(3 Application Tags

(1
[Z3 Share{ 2 Insert Class
=5 Internal Tags

F Datasheet view
#-{Z3 Tag List {46)
H-{Z7] Security

m Event Settings
52| Global Procedures

- RERE-

@ oa |

", InduSoft Web Studio - [Class: cTank] x|
File Edit view Insert Project Tools Window Help x
EX-Jy- g mEEes=s . K il -

20 -2
1 x E = %% Class: cTank| ,: l:l
b F3 < L
= * Project: ClassTutoriaLAPP Name | Type Description -~ =
[ Application Tags = L
&3 Classes 1 Name String ~ | Tank Name
& (1] Shered database 2 PhysicalLocation String ¥ | Physical Location e
&2 Internal Tags % z 3 = A
o ey 3 ﬂ Capacity |Real v | Capacity koo
& Event Settings 4 | Level Real ¥ Level I
Global Procedures 5 | Temperature Real ¥ | Temperature 0 |:|
6 |K¥ Pressure Real ¥ Pressure
| | Integer b 2

B va. ki o[8[ < >

x = x

% MName | Value | Quality | Continuous ‘ 4

dd O
O
CRY DN b oo
Engineening + Runtime. NUM X: 5 Y:272

[0 Position you mouse cursor on the icon Class:cTank above the worksheet, click the right mouse button and

select Close.
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[0 Open the Application Tags database Datasheet View, and enter the following information of line 4

Name: tank

Size: 5

Type: cTank
Description:  Tank Array
Scope: Server

[] Tab down to the next line and enter the following information:

Name: MyPtr

Size: 0

Type: String
Description:  String Pointer
Scope: Server

[J Tab down to the next line and enter the following information:

Name: @My2Ptr
Size: 0

Type: Integer
Description: Integer Pointer
Scope: Server

[0 Tab down to the next line

0 When you are finished, the Application Tags database should look as follows:

. InduSoft Web Studio - [Application Tags] %]
File Edit View Insert Project Tools Window Help %
Qe HE a8 DEEes K2 [ X B

20 ~ D
b O [ A | v @
Workspace - * || [ Application Tags | - 2
= gl Project: ClassTutorial APP Mame Size Type Description Scope S
[#-(] Application Tags — -
{5 Classes 1 |t 0 |Integer | Variable 1 Server &
£] L_j Shared database 2 |2 0 |Integer ¥ | Variable 2 Server > :
i InterjaITags 3 |3 0 | Integer ¥ Variable 3 Server ¥ SLE
[ [_] Security | T
% Event Settings 4 | tank 0 llnteger | Tank Array Server ¥ =
Global Procedures 5 MyPtr 0 | Sting ~ | String Pointer Server ¥ I D
6 [ @My2Ptr 0 |Integer ¥ | Integer Pointer Server ™I
x Integer bt Server ¥

B pa.. |y B | * Integer o Server ¥ 3

x x
" Mame | Value | Quality | Continuous | A

dd L]
m
|E <0001 @D | <5 oo (i I
N Engineering + Runtime MNUM Rz SoY: I72
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Chapter 8. Application Screens and Static Objects

Displaying machine or process data and accepting Operator input is a basic requirement of any HMI/SCADA
software package. IWS provides a rich set of native graphic Objects, support for ActiveX & .NET Controls, as
well as a MDI (Multiple Document Interface) graphical screen environment.

Standard Screens and MDI Screen Groups

A Standard screen is a screen which generally has the same resolution as your LCD screen and is used without
other Screens in the same active display. For example, many 15” PCs and Monitors have a resolution of 1024 x
768 pixels. This is then the same resolution that we would set for our Standard (application) Screen.

A MDI Screen is a Screen that is used with one or more other Screens to form an active display. Collectively,
these are called a Screen Group. Creating an MDI Screen is really no different than creating a Standard
Screen, except it an MDI Screen usually has a Screen resolution that is less than the LCD screen resolution.

Creating a Standard Screen

A Standard Screen is the simplest and most basic screen type. To create an Standard Application screen, we
need to first open an existing Project or create a new Project. Select the Graphics Workspace Tab. (If the
Workspace view is not displayed, select View from the Menu Bar, then select Toolbars, then select
Workspace. Alternatively, you can press Alt + 0). Next, right click on the Screens folder to select the option to
insert a new Screen. Left click on the Insert popup to insert the new Screen.

InduSoft Web Studio

= Fil dit View Insert T
he WHo s EBERX D
iy BB A

|
Project: ClassTutorial APP
~@E

dow Help

s mEREs=E o o X2 [Reportame gy £ E| | 4E

b Gr.. v B
* B
‘ Name | Value | Qualty | Continuous | f

)
|
Graphics Workspace
§ Tab
|50 001 @ETBETET] 5\ oa i

Jinsert new screen Enginesring + Runtime. NUM X: 3,1 98

Inserting a new Screen
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Creating a Standard Screen

After inserting a new screen, a Screen Attributes dialog box will appear. Simply click the OK button in the
lower right corner, and you will be creating a standard screen. Normally, you will place various IWS Objects
and/or ActiveX & .NET Controls on the Screen. Later, when you go to save the screen, IWS will prompt you for
the Screen Name and will save it with a .scr file extension, signifying it as a Screen file. Note that screen default
resolution will be the standard application default resolution as specified when the application was created.

Screen Attributes
Description: |
Background Picture

[CJEnable Background | gup Width: | 1024

Height| 768 |  Jleft:[o |

[ Hide
Runtime Propeities Screen Logic
O
| ]
Siyle: Replace(Partial) | 0
Border: | None v|
Dron't redrawe: )
Focus
Receive focus on open
[¥] Shate tab order with other screens Tab Drder:i 0 |

X

the application was created.

Screen Attributes Dialog Box

Once you have placed some IWS Objects (or ActiveX/.NET Controls) on the Screen, you need to save the

Screen. This can be done by using one of three methods:

¢ In the Menu Bar, click on File, then select Save As if this is a new Screen. Otherwise select Save if the
Screen already exists and you are just saving the latest change (or you can click on the Save icon or
right click on the Screen name (above the Screen) and select Save) . If the Screen in a new Screen,
you will be prompted to enter a file name for the Screen. The Screen will be saved as a Display File
with a .scr extension. All screen files are automatically saved in the application folder in the \Screen

InduSoft Web Studio - [Msplay2]

e

File (on Menu Bar)

Save or Save As

F_ZI' %1301 [0BZ 003084 ]

Save the active document with & new name

— 5;]< 3\ Log /3Rer /

Engineering + Runtime HUM ID: 0 X: 90, ' 60 Wi 51, H: 31

L— Will use default screen resolution specified when

| Click the OK button to create a Standard Screen

m]

gy (D@D D00+A~ED
PEF a0 KreB--

Saving the Screen
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Below is an example of the dialog box to define the file name for the Screen. This dialog box will appear when
you select Save or Save As when the Screen has not been previously been saved, or if you select Save As
with an existing Screen.

Save As E|E]
B Vi e ? 4 '

My Recent
Documents

-

Desktop

7

My Documents

o

My Computer

‘-;‘] File narne: <|Standard.scr ) I Save l

y Netwark Save az bppe: |Display Tes 5 vi [ Cancel ]

Saving a new Screen or renaming an existing Screen

Note:

o All screen files are automatically saved in the \Screen subfolder in the application folder. Screen
files need to be stored in this subfolder. Do not locate them into another subfolder.

e Click on Save or Save All buttons in the top Toolbars section. Note that these buttons have the
characteristics as selecting File then Save or Save As from the Menu Bar.

e Right click on the display name that is just below the top toolbar. This will give you the option to Save or
Close the Screen. If the Screen is new, you will be prompted for a filename.

InduSoft Wzt Studin - [Display2]

. /r':._f_ @;\) o
[File] Save and Save All Y ~[BU
buttons located in the . - I

s : : =4
top Toolbar : I:E - i E
Screen Name located 0 s
just below top Toobar & e
=]
S
T

B hie[m e L2

Hame Vale | Quality C:nlrEunxs

2
M" 3081 /D82 )083 DB %] E’( 3 ', Log £ ¥Rel

Reacy Enginesring +Funtime UM M:0 X 90,V: 60 W: 51, H: 31
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Tips & Tricks for using Standard Screens:

1. To save a blank Screen, you must use SAVE AS in the IWS Main Tool Bar (e.g. FILE > SAVE AS).
You cannot right click on the Screen name tab (above the Screen), use the SAVE command in the IWS
Main Tool Bar (e.g. FILE > SAVE), or use the Save icon unless you first placed one or more Objects
(IWS Objects, ActiveX or .NET Controls) on the Screen.

2. To rename a Screen, first close your IWS application and the development environment. Open the
\Screen subfolder in your application directory. Each Screen will have three (3) files associated with it.
Rename all three of these Screen files to the same new name. The Screen name must be unique from
the other Screen name(s) and must follow standard Windows file naming conventions.

3. There are two methods to copy a Screen into your current application.

a. In the Menu Bar, Select File, then Open File. Be sure the File Type is specified as *.scr. A list of
screens in your current \Screen subfolder will be displayed. The drop-down box and the Up a Level
folder button can be used to navigate to other directories that contain Screen files your are
interested in copying. Select the Screen file you are interested in importing into you application and
press the Open button in the lower right corner of the dialog box.

NOTE: A Screen imported by this method will not be saved unless a change is made to the
imported screen. If you do not want to make any changes to the Screen, then simply
move an Object on the Screen and then return it to its original position.

NOTE: The Open File dialog box can be used to import several different types of IWS files.
Right now, we are only concerned with Screen files, but several other type of IWS
files can be imported into the current application using the Open File command.

b. First close your IWS application and development environment. Next, open the \Screen subfolder in
your application directory (or other \Screen subfolder for the application screen you wish to copy).
Each Screen will have three (3) files associated with it. Copy the three (3) files and paste them into
your \Screen subfolder of your current directory (you will already be in your application’s \Screen
subfolder unless you have browsed to another application’s \Screen subdirectory). If the name of
the Screen file(s) is not unique from other Screen file names in your current \Screen subdirectory,
you must rename these three (3) Screens to a new name (must be the same name for all three
files). The new Screen name must follow standard Windows file naming conventions. When you
restart the IWS development environment, the new Screen(s) will appear.

4. If you need to change the resolution for all your Screens (e.g. you are moving your application to a new
hardware platform with a different display resolution), this is supported by IWS. You can resize your
Screens at any time. Simply close all your Screens, then select Tools from the Tool Bar. Then select
Convert Resolution, and in the dialog box that pops up, specify the resolution you want to convert to
and press Convert.

NOTE: There are practical limits when converting from one Screen resolution to another.
Generally, moving to a large screen resolution is not a problem although you may
want to increase the size of your Objects to take advantage of the increased display
resolution. But when decreasing display (screen) resolution, an IWS Object may be
placed on top of another Object. Before changing resolution, it is a good practice to
make a backup copy of your application in case the original resolution needs to be
restored.

5. To rename a Screen, first close your IWS application and development environment, then open the
\Screen subfolder in your application directory. Each Screen will have three (3) files associated with it.
Rename all three Screen files to the same new name. The Screen name must be unique from the other
Screen name(s) and must follow standard Windows file naming conventions.
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Tips & Tricks for using Standard Screens, continued:

7. After you save your first Screen, the Screens folder may appear that nothing is in the Screens folder.
Just click on the Screens folder and your newly saved Screen will be shown.

8. You will want to specify the Screen that will be opened automatically when your application runtime is
started. This Screen can be specified in one of two ways:

a. Open the Screens folder. Place your mouse on the specific Screen you want to use as your startup
Screen and right click. You will see an option appear that allows you to Set as Startup. Choose this
option.

b. In the Menu Bar, select Project, then Settings, then Runtime Desktop. There is a dialog box with
a pull down list of all your Screens. Select the Screen you want as your startup Screen.

NOTE: In order to have your startup Screen be the Screen that starts whenever your
application runtime is started, all other Screens in the development environment must
be closed.

9. IWS Objects with a Command Property must be used to navigate to other Screens
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Exercise: Create a Standard Screen

In this exercise, we will create a Standard screen. This Screen can be used with an application or as a Screen
template. Once a Screen template is created, it can be repeatedly saved as a new screen with a unique name.
This allows you to create application Screens that all have the same attributes and basic objects.

Use the following procedures to create your first project screen:

O Open the IWS development environment (if it is not already opened)
O Create a new Project Folder by the following steps: - =
— In the IWS Main Menu Bar, click on File then New. (Fie | Prosat | -
— Click on the Project tab f rcﬂlz';f;:ﬁt:::lm
— If you need to specify a directory to locate the Application '\ vocaton: I
Folders, click on Browse, then navigate to the proper ACagurents ang sesimgEfom. J0HN-3454030452uy Document[arowee
directory Configuration file: |
| C:\Documents and Settingsijohn.JOHN-3A54030482\WMy Do
— Specify an Application Name. Descriptive Application Target platform:
Names are best. In this example, the Application Name CEvew e e PR
W|” be ClassTutorial. CEView Standard Control Room
Local Interface Advanced Server
— Depending on your license, you can specify one or more
Target Platforms. For this example, specify Local ‘
Interface (this will let us use up to 1,500 IWS Application
Tags)
— Click Ok
Open a new Project
O Inthe Workspace, select the Graphics tab.
O Right-click the Screens folder and select Insert or select Insert -»Screen from the IWS Main Menu Bar.
[ nssoweoswse ]
B 0t yew jwert Projct Toch \:\v-a?v- Eﬂm‘- "
Screens Folder
Graphics Workspad = g8 Project: ClassTutorial.APP
K R | Screen
- Eela—p [C web Pages
[ ([ symbols
Graphics Script
I {8 Library
[J < 3\084 (D82} Bl BT = Layout
I}Wne-zlem Ergresnng + Surame

Select Graphics Workspace Tab

B0 Iner. g | FP

Right click to insert a new Screen
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OO When the Screen Attributes dialog displays,
type Standard Screen into the Description
field and then click OK. An empty Screen will
display.

O Select File —>Save As on the Main Menu Bar
to save the new screen. When the Save As
dialog displays, type Standard.scr (or
Standard) into the File name field.

Note: The .scr file extension is automatically
used.

Expand the Screens folder in the
Graphics Workspace tab to see
the saved screen.

Save As @@

Save in: |_@w vl ¢ ¥ = g

D

My Recent
Documents

@

Desktop

0
|
My Documents

38

My Computer

“:’] File: name:

=
by Metwork Save as type:

|Stamda|d = ~| [ Save 1

Cancel

| Display Files [* ser) |

Specify the File Name and Save

Change the background color of the Screen to gray. This is done
by clicking the Background Color icon located on the
Toolbar or right-click on the blank screen and choose
Background Color from the pop-up menu.

O When the Background Fill dialog box appears, click on the Color combo-
box and select the light gray color. Click Apply to see the color applied to
the background. Click Ok to close the Background Fill dialog box. S ample:

Screen Attributes [?_]
Description: | !
Background Picture Size ) Lacatian Security:
[JEnsbleBackgound [up v  Widh[102¢]  Topr[o | [0 |

Height | 788 Left [0 | i
Bighi| | et | | [:I Hide
Runtime Fropesties Sereen Logic
O
S | =
i Rep {Partial |
tple; splace(Partial) 0
Border | yone hd
Dion't redrawe:
Focus
Receive focus on open -
[¥] Share tab order with other screens Tab Order: | 0
[ ak ] [ Cancel J
Screen Attributes Dialog
Vorks «

= 3% Project: ClassTutorialAPP
=i
Standard.scr
(L] Group Screen
([ web Pages
[C3 symbols

@j Graphics Script

i Library

B2 Layout

B hoor. |m @

Checking for the New Screen

=

Background Color icon

Background Fill @

Colar: 0

Km—

(il

Background Fill Dialog Box
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Creating MDI Screens

Before we cover the native graphic Objects and ActiveX/.NET Controls, we will first cover how to set up IWS to
support an MDI environment. While using an MDI environment is not a necessity, it will make your application
screens more user-friendly to navigate and easier to maintain since a common screen can be used throughout
you application.

Let's start by considering the structure of a typical application screen. For example, we could create a 1024 x
768 screen that is divided into four components, called Child Windows:

1< 1024 id
A
Header 1024(H) x 150(V)
Navigatiop
152("') : Main 874(H) x 518(V) §
518(V)
Footer 1024(H) x 100(V) v

Each Child Window of this application screen has its own Horizontal (H) width and Vertical (V) height. In this
example, the Child Windows consist of a:

e Header:
A narrow region located at the top of the screen that can be used to provide standard information (Date,
Time, Username, etc.)

e Footer:
A narrow region located at the bottom of the screen that can be used to provide important application
information (Alarm data)

¢ Navigation
A region located on one side of the screen that can contain navigation buttons used to open other
screens that replace the body section of this screen.

= Main
The remaining area of a screen that can be used to provide specific information about the machine or
process, detailed alarm screens, trends, etc.

Your MDI Child Windows could use a similar arrangement or a completely different arrangement, it is up to you
to determine the screen configuration that meets your application needs, providing a balance between sufficient
screen area to display the information required and user-friendly operation.

To create an application screen that can be used as a stand alone screen or an MDI Child Window, we need to
insert a new screen. After opening an existing Project or creating a new Project, select the Graphics
Workspace Tab, and right click on the Screens folder to insert a new Screen. Left click on Insert to insert the
new screen.
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InduSoft Web Studio

: File Edit View Insert Project Tools Window Help
agHd s e x(2&
) B@ A

ies0ma[ e
- X

Screens Folder

o Iy Gr.. | BB

; Name | Value | Quality | Continuous |
i L]

Graphics Workspace Tab

=

08 1 (06Z),063).084 ]

IInsert New SCreen

Engineering + Runtime

NUM X 3,Y: 98

Inserting a new Screen

After inserting a new screen, a Screen Attributes dialog box will appear. To create an MDI Child Window, we

will need to change some of the settings in the Screen

Attributes dialog box. Next, just as with the Standard

Screens, you place various IWS Objects and/or ActiveX & .NET Controls on each Child Window. Later, when
you go to save the Child Window, IWS will prompt you for the Screen Name and will save it with a .scr file

extension, signifying it as a Screen file. This is similar to

Screen Attributes
D ) 'I
Background Picture
[ Enable Background | Butp

Runtime Propeties

‘While Dpan
| Replice(Partel} On Cloge,
Border: | pone E\

Focus
[¥] Receive focus on open
[¥] Share tab order with other screens Tab Drder:lzl
i oK ” Cancel ]

Standard Screens.

e (X) & (Y) offset from top left of the screen (0,0)

™ (H) & (V) size of the Screen (or Child Window)

[ Defines the Style (type) of screen being created

Setting Screen Attributes in the Dialog Box
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To create a MDI Screen as shown in the above example, you would create four (4) separate screens called
MDI Child Windows.

Child Window Screen Name Width Height Top Left Style
Header 1024 150 0 0 Replace (Partial)
Footer 1024 100 668 0 Replace (Partial)
Navigation 150 518 150 0 Replace (Partial)
Main 874 518 150 150 Replace (Partial)

Important Note:

The numeric values for Width, Height, Top and Left are pixel value offsets relative to the upper left
corner of the Screen, which is 0,0. The maximum values for a Child Window (Width & Height) plus and
offset must not exceed the maximum size for the display as specified in your project settings.

In this example, the Child Window “Main” will be replaced by other Child Windows of the same size as Main.
Buttons (or other Objects) with a Command Property in the Navigation Child Window can be used to open new
Child Windows, replacing Main (or another Child Window opened in its place). You can create other Child
Windows the same size and style as Main (e.g. Main1, Main2, etc.).

Once the initial group of Child Windows (Header, Footer, Navigation and Main) have been created and saved
as Screens, we will group them together. This grouping is called a Group Screen and is how the Child Windows
come together to make what looks like a Standard Screen. However, any of the Child Windows can be replaced
with a new Child Window.

To create a Group Screen once the Child Windows (Screens) are created, position your mouse over the Group
Screen folder and right click on it.

InduSoft Web Studio
File Edit View [nsert Project Tools Window Help

A HE reex 28 OEnege ) x2 | WX B %

b B AR

«0Ra[ s S0EaATl @ ME|(STo  vnnn =g

= gl Project: ClassTutorial APP g
+ &
e .
@ AC
.
|:I ]
B g
= a
“*
i as
B -
(5
& o
=

B Iﬁ'cr_fﬁ <o c

Ready Engineering + Runtme UM X: 46,Y: 3
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When the Insert Screen Group Dialog Box opens, enter a name for the Screen Group (e.g. “Startup”) and click
on each of the Child Windows in the List of Screens box that you want to be part the specifed Screen Group.
Click on Ok to save the Screen Group.

" InduSaft Web Studio ==

: fle Edit View Insert Project Tooks Window Heip

=

Graphics Script
& Lirary

E Layout

B bor. =@

Ready Engineering + Runtime MNUM X: 46,¥: 3

Selecting Child Windows (Screens) to be part of a Screen Group

If your application uses a Screen Group, it is usually opened when the runtime is started. Whereas a Standard
Screen defines a Screen (with a .scr file extension) to be the Startup Screen, you simply define a Screen Group
(with a .sg file extension) to be the Startup Screen. Then, during operation, you have IWS objects that provide
navigation among the various Child Windows, opening the individual Child Windows (Screens with a .scr file
extension) via Command Properties. The new Child Window that is “opened” replaces and existing Child
Window being displayed

Tips & Tricks for using MDI Child Windows (Screens) and Screen Groups:

1. A Screen Group is just a collection of individual Screens (Child Windows) that are combines in an
arrangement that fits within the resolution of the PC’s display.

2. Screen Groups are saved with a .sg file extension (e.g. Startup.sg), whereas Screens are saved
with a .scr file extension. Screen Group files are saved in the \Screen subfolder of your application
directory.

3. To save an blank Child Windows (Screen), you must use SAVE AS in the IWS Main Tool Bar (e.g.
FILE > SAVE AS). You cannot right click on the Screen name tab (above the Screen), use the
SAVE command in the IWS Main Tool Bar (e.g. FILE > SAVE), or use the Save icon unless you
first placed one or more Objects (IWS Objects, ActiveX or .NET Controls) on the Screen.

4. IWS does not let you save a blank Child Window (Screen). You must first place one or more
Objects (IWS Objects, ActiveX or .NET Controls) on the Child Window before saving.
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Tips & Tricks for using MDI Child Windows (Screens) and Screen Groups, continued:

6. To rename a Screen Group, first close your IWS application and the development environment.
Open the \Screen subfolder in your application directory. A Screen Group will have only one (1) file
associated with it, and uses a .sg file extension. Rename this file to a new name. The Screen Group
name must be unique from the other Screen Group name(s) and must follow standard Windows file
naming conventions.

7. If you want to specify a Screen Group to be opened automatically when your application runtime is
started, this can be done in one of two ways:

a. Open the Group Screen folder. Place your mouse on the specific Screen Group you want to
use as your startup Screen Group and right click. You will see an option appear that allows you
to Set as Startup. Choose this option.

NOTE: When right clicking on a specific Screen Group, you will see another option
called “Set Open Order”. This lets you define the order by which Child Windows
open when the Screen Group is loaded. This option is specified in case a Child
Window has a Script (IWS Worksheet or VBScript Screen Script) associated with
it. This subject will be covered later in more detail.

b. In the Menu Bar, select Project, then Settings, then Runtime Desktop. There is a dialog box
with a pull down list of all your Screens and Screen Groups. Select the Screen Group you want
as your startup Screen Group.

NOTE: In order to have your startup Screen Group be the Screen Group that starts
whenever your application runtime is started, all other Screens and Screen
Groups in the development environment must be closed.

8. IWS Objects with a Command Property must be used to navigate to other Child Window (Screens)
or Screen Groups.
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Exercise: Creating a MDI Screen Group

In this exercise, we will add an MDI Screen Group using the four (4) Child Window Screens. This exercise
builds on the previous exercise. Right now, we are merely building Screens that will be used by future
Exercises to build an application.

Use the following procedures to create an MDI Group Screen:

0 Open the IWS development environment (if it not already opened).

0 Open the ClassTutorial project. If an application other than ClassTutorial.app is open, first save this
application. This can be done by several methods:

— If your application Screen(s) have not previously been saved or if you want to rename a Screen: Open
the application Screen then click on File then Save As in the IWS Main Menu Bar. Repeat for each of

the application Screen(s). if they have not been previously saved

— If you have already named all your screens and just want to close any
open Screens and/or save changes to the Screens: In the IWS Main Menu
Bar, click on File > Close All. You will be prompted to save any unsaved

changes to application Screens.

Open Project Icon

Note: After you click on File, you may need to [ |
select the down arrow at the bottom of the ] @ o= Tuioi 4 02>
drop-down box to view the Close All D sl
Option. MyRecent | C)Datzbase

Documents CHst
— If you have already named all your screens and @] — oo

just want to open the ClassTutorial.all application, Desiton ﬁiﬁimw

first saving any changes to the Screens in your

existing application: In the IWS Main Menu Bar, o eers

click on File > Open Project or click the Open

Project icon. Open the ClassTutorial Application ’

folder and click on the ClassTutorial.app file. Click | Comuer

ggxthe Open button in the Open Project dialog ‘_j S = =

: My Networe | Files of type: Appication (~2pp) v

Open a new Project
O Inthe Workspace, select the Graphics tab.

O Right-click the Screens folder and select Insert or select Insert ->Screen from the IWS Main Menu Bar.

fle £t Yew [wert Prewct Dech ndom teb

meEe = L3

_A

Screens Folder

Graphics Works&e Tab

il T
Engretng & Burims

” £ ¥)\oo1 [oBTTDEITEL ]
I\'umne-csem

Select Graphics Workspace Tab
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[0 When the Screen Attributes dialog displays,

type Header into the Description field. Sgzeen Attribites _ ]
- . Descipier | |
[l Setthe fO”OWIng Size Propertles: Background Picture Size ) Lacation _Security:
Width: 1024 [JEnable Background [pup (v | Width:[1024| | Top:[o | [0 |
s ihas | Height|7e8 | Left[o | :
Height: 150 oo - — T lie
Runtime Properties Screen Logic
0 Set the following Location Properties: ek | || CJ[__0OnOpen
Top: 0 ._ :.- . Siyle: “Re.pl-ﬂ?EL:Fﬂﬂiﬂl}“ _\t g
Border: one |
Left: O -
Don't redraw:
O Click the Ok button to close the Screen e—
Attributes dialog box. [¥] Receive focus an open _
[0 Set the background color to light gray (see the e bt o fee L.
Create Standard Screen Exercise) [ . |
]S Cancel
[0 Select File »>Save As on the Main Menu Bar

to save the new screen. When the Save As Screen Attributes Dialog
dialog displays, type Header.scr (or Header)
into the File name field.

Note: The .scr file extension is automatically used.

Repeat the above procedures, creating the Footer, Navigation and Main Screens using the Screen
Attributes as specified. Type the Child Window Screen name into the Decription field.

Child Window Screen Name Width Height Top Left Style
Header 1024 150 0 0 Replace (Partial)
Footer 1024 100 668 0 Replace (Partial)
Navigation 150 518 150 0 Replace (Partial)
Main 874 518 150 150 Replace (Partial)
=
Open the Screens folder to verify the Screens are saved. = gy Project: ClassTutorial.APP

Bl | Screens

E Footer.sor
%] Header.sor
E Main.sor

E Navigation.sor
E&] standard.sar
(I Group Screen

". InduSoft Web Studio [_1 web Pages

Close the Screens folder.

Right click on the Group Screen folder (located below the Screens folder.

O O 0O O

Click on Insert Screen Group

Fle Edt View Insert Project Tools Window Help SYmbG"S
e 0 2 45| Graphics Saript
BFEHa| X228 mem 8 Library
2 e B Layout
4 £ 3 Y | ¢
*

= gy Project: ClassTutorial APP

2 b or- |2 - &

g
{3 Web Pages
] Symbols

Ta
8 Library
= Layout

8-14 InduSoft Web Studio



Exercise: Creating a MDI Screen Group

IWS Training Guide

O

An Insert Screen Group dialog box will appear. Enter
Startup in the Name field.

Note: In this example, the Screen Group will be saved as
Startup.sg. IWS automatically inserts the .sg file
extension. This file is stored in the \Screen subfolder
in the Application directory.

Click on the individual Screens you want to include in the
Screen Group. In this example, we want to include the Child
Window (Screens) Footer, Header, Main and Navigation.

Click Ok.

Open the Group Screen folder to verify the Startup.sg is
located in the Group Screen folder.

Open the Startup.sg folder (if it is not already opened). Verify
that all the Child Window (Screens) are part of the Screen
Group Startup.sg.

Right click on the Startup.sg folder.
Click on the Set as Startup option.

Note: This option will

Insert Screen Group

gI
@

Startup 0k

Cancel

List of screens;

FOOTER.SCR
HEADER.SCR
MAN.SCR
NAVIGATION.SCR

STANDARD.SCR

x

= 3% Project: ClassTutorial.APP
-3 Screens

Footer. scr

Header scr

Main.scr

MNavigation.scr

Standard.scr

=-£9 Group Screen

[ER | Startup. 56

FOOTER.SCR

HEADER.5CR

MAIN.SCR,

NAWIGATION.SCR

[Z] Web Pages

[Z Symbols

Graphics Script

Library

B Layout

Bo- b e |mR o @
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IWS Toolbars for Screen Objects

So far, we have created Screens and Screen Groups. But by themselves, Screens don't do much. IWS
provides a number of Objects accessible from the Toolbar that can be used with Screens to display and set tag
values, provide Dynamic Properties to the Objects, and other functions. This section of the Training Manual
reviews some of these Objects and Properties. Specifically, in this section we will review the following Objects
and Properties:
e Static Objects
Line, Ellipse (includes the Ellipse, Chord, Arc, and Ring), Rounded Rectangle, Filled Rectangle, Button,
Text, Open Polygon, and Closed Polygon.

e Align & Distribute Toolbar
e Dynamic Properties

Command, Bar Graph, Text I/O, Position (and Visibility), Size, Rotation, Dynamic Color Control, and
HyperLink

e Mode Toolbar
Selection (of an Object on the Screen), Fill Color, Fonts, Line Color, BitMap Editor, Change Color not
covered by Bitmaps, Toggle Grid

Other Toolbars items (e.g. Active Objects such as Alarms, Trends, etc.) will be covered later in this manual.

Notes:

e The Toolbars for Static Objects, Dynamic Properties and Mode appear on the right side of the IWS
development environment by default. However, they can be relocated (via drag & drop) to the Tool
Bar area below the Main Menu Bar. If any Toolbars are not displayed when the IWS development
environment is opened, you can display them by clicking on View in the Main Menu Toolbar, then
select Toolbars and select the Toolbar of interest that is not shown. If the Toolbar has a lit
checkbox beside it, the Toolbar will be displayed in the IWS development environment.

e ItaToolis grayed out, it is not available in the current mode or with the current Object

InduSoft Web Studio

: File Edit View Insert Tools Window Help

P HF X 28 EdER
2@ A
(eSO & =i
Workspace

= gl Project: ClassTutorialAPP
£} 4] Screens
iiE] Footer.scr

@) Mavigation ser
(=1 {5 Group Screen
ER=
HEADER.SCR
MAIN,SCR
NAVIGATION,SCR
(L Web Pages

Symbols

% Graphics Seript
Library

B Layout

.i-- I];Gr_ ﬁ"—::i”':

Ready Engineering + Runtime: NUM Ne 1%¥: 0

Toolbar Locations
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IWS Static Objects and Properties

The Static Objects toolbar provides buttons that you can use to insert Static Objects on a Screen. You must
first have a Screen open, and then you can select from the Static Object tools in the Toolbar.

rTt+o@mlda

Static Objects Toolbar
The following picture shows the Static Objects that can be created in the IWS development environment.

' InduSoft Web Studio - [Main]
Fle Edit View Insert Project Tools Window Help x
2 Hd Bx 28 DEEED v v [ e
b 2@ S
£a v Toolbar for Static Objects

= Main ‘
= 3 Project: ClassTutoriaAPP
AAd

=23 Soreens 8 (T e 6 e oo aaaaaaanansnsosanasasaaanananaaocasas

Footer.scr . .
[i&| Header scr Elllpselt.‘.lrcle :: EII|psB :: Churd

6| Main.scr o S e e AR
Navigation, ser Ba oG Ba oG Ba oG
=423 Group Screen ) o S o
& (2] Startup1.SG o . e -
{23 Web Pages . . R .

|

{23 Symbols
Graphics Script
Library

B Layout B ‘

Toolbar for Dynamic
Properties

ol Text. Ll TWextMOEEERE
" Open Palygan | | Clased Polygon | il

x x
a MName ‘ Value | Quality | Continuous ‘ a

“%%0B1 DB 2 »DB 3 1] "% Log A XRef T

Engineering + Runtime NUM X: 483, Y: 148

IWS Static Objects

Notes:

e To use the Static Objects toolbar to insert an Object on a Screen (or Child Window), you must first
open the Screens folder in the Graphics workspace and select the screen you want to use or insert
a new Screen.

¢ When you select a tool, it will become “lit”. As long as it is lit, the tool will remain selected.

e Tools that are “grayed out” are not available in the present mode

e After you select a tool, you move your mouse cursor to the area of the screen where you want to
place the Object. A small cross will appear, signifying where the Object will be placed.
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Open Polygon
The Open Polygon tool will draw a multi-sided polygon object that is not necessarily closed (i.e. "2-

the beginning and ending vertices are not connected unless you connect them). To insert an Open

Polygon:
- select the Open Polygon tool icon (as shown)

- place your mouse cursor on the screen at the starting point and click the left mouse button

- move the mouse cursor to the next location and click again to form the next vertices

- repeat this process until you have created the desired polygon shape

- double click to stop drawing the Open Polygon

Open Polygon parameters

Replace: Not applicable without one or more PeESlGlEEE
Dynamic Properties. 4 s Open Poiygon 4
Hint: If the Hint box contains any text, the L'“; Lo .
Hint will be displayed at runtime when o Color: [~
the mouse cursor is over the Open 8 okl LB e | b
Polygon Object. O Dashed Line
Line: Specifies the outside line style, color &

weight (thickness)
Color:  Specifies the color of the border line.

Weight: Specifies the thickness (in pixels) of the border.

Note:

¢ When you double click on the last vertices of the Open Polygon, you must double click rapidly,
otherwise another vertices will be drawn. Another alternative is to click the right mouse button (which
opens a options menu) and then move the mouse cursor to another area of the screen and click the
left mouse button.
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Closed Polygon
The Closed Polygon tool will draw a multi-sided polygon object that is closed (i.e. the beginning
and ending vertices are automatically connected). To insert a Closed Polygon: E
- select the Closed Polygon tool icon (as shown)
- place your mouse cursor on the screen at the starting point and click the left mouse button
- move the mouse cursor to the next location and click again to form the next vertices.
- repeat this process until you have created the desired polygon shape
- double click to stop drawing the Closed Polygon

Closed Polygon parameters _

Replace: Not applicable without one or more x|
Dynamic Properties. 6| [Replsce. | Hint Closed Polygon v
Hint:  If the Hint box contains any text, the Hint | ™ .
will be displayed at runtime when the | F% [5°¢ 4 Of  Der [+
ggys? cursor is over the Closed Polygon Coioc [M~  Weight[ 1
ject.

Type: Combo box used to specify the border
style (No Line, Solid Line or Dashed Line)

Color:  Specifies the color of the border line.

Weight: Specifies the thickness (in pixels) of the border.
Fill: Indicates if the Object is to be filled or not
Color:  Specifies the color of the border line

Caption: The caption is not functional with this Object, despite being grayed out.

Notes:

o When you double click on the last vertices of the Closed Polygon, you must double click rapidly,
otherwise another vertices will be drawn. Another alternative is to click the right mouse button (which
opens a options menu) and then move the mouse cursor to another area of the screen and click the
left mouse button.

e Use the Selection Tool to select the Closed Polygon object. The Closed Polygon object will have
Handles at the vertices of the Closed Polygon. You can grab and move these Handles to reshape
the Closed Polygon.
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Line
The Line tool will draw an orthogonal line object in the drawing area. To insert a Line:
- select the Line tool icon (as shown) +
- place your mouse cursor on the screen at the starting point and click the left mouse button
- with the left mouse button held down, drag the mouse cursor to the ending point of the line and release
the left mouse button
Line parameters —
Replace: Not applicable without one or more [iEedas == : _
Dynamic Properties. o Hint Line v
Hint: If the Hint box contains any text, the Hint Line
will be displayed at runtime when the ) Mo Line Color: [N~
mouse cursor is over the Line Object. (&) Solid Line weight [
Line: Specifies the line style (No Line, Solid O Dashed Line

Line, Dashed Line)
Color:  Specifies the color of the line.

Weight: Specifies the thickness (in pixels) of the line.
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Ellipse

The Ellipse tool can be used to draw circle, ellipse, chord, arc and ring objects. To insert an Ellipse

Object:

select the Ellipse tool icon (as shown)

- place your mouse cursor on the screen at the starting point and while holding the left
mouse button down, drag the mouse cursor to create an oval shape. Release the left mouse button.
- if you want to change the shape double click on the Ellipse Object to select it, and use the Object

Properties dialog box to change the shape of the object to a chord, arc or ring.

Ellipse parameters
Replace: Not applicable without one or more

Dynamic Properties.

ﬂ Hint: Elipse W

Hint: If the Hint box contains any text, the Hint | % L3

will be displayed at runtime when the Elipse |+ () Na Line Color. |~

mouse cursor is over the Ellipse Object @ Salid Line )

I NoFill . Weight T

Style:  Specifies Ellipse, Chord, Arc, or Ring. If @rl oo JEY O Dashedline

you specify the Chord, Arc or Ring style,

an orientation combo box will appear.
Fill: Indicates if the Object is to be filled
Color:  Specifies the fill color, if Fill is selected.
Line: Specifies the outside line style (No Line, Solid Line or Dashed Line)
Color:  Specifies the color of the line.
Weight: Specifies the thickness (in pixels) of the line.

Notes:

e Use the Ellipse shape to draw circles and shapes.
¢ If you want to change the ellipse style to a Chord, Arc or Ring, double click on the Ellipse Object to
select it, and use the Object Properties dialog box to change the shape.
e If you select the Chord, Arc or Ring style, you can specify the orientation of the shape; e.g. Left-
Bottom, Left-Top, Right-Top and Right-bottom.

InduSoft Web Studio
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Rounded Rectangle
The Rounded Rectangle tool can be used to draw empty or filled rectangle objects with rounded
edges. To insert an Rounded Rectangle Object: EE
- select the Rounded Rectangle tool icon (as shown)
- place your mouse cursor on the screen at the starting point and while holding the left mouse button
down, drag the mouse cursor to create an rounded rectangle shape. Release the left mouse button.

Rounded Rectangle parameters

Replace: Not applicable without one or more [i& _ [x]
Dynamic Properties. 4| [Replace... | Hint Rounded Rectangle v
Hint: If the Hint box contains any text, the Hint | ®&% L
will be displayed at runtime when the | T |Sow NS =
mouse cursor is over the Rounded ) @Fil '
Rectangle Object Color. [M > Weight|

Type: Specifies the border style (None, Dashed,
or Solid Line)

Color:  Specifies the color of the line.

Weight: Specifies the thickness (in pixels) of the line
Fill: Indicates if the Object is to be filled

Color:  Specifies the fill color, if Fill is selected.

Caption: The caption is not functional with this Object, despite being grayed out.

Notes:

e After selecting (left mouse click) the Rounded Rectangle object, an additional anchor appears that is
offset from the other anchors (that are positioned on the corners and middle of the rectangle). This
anchor can be adjusted (moved) to effect the shape (roundness) of the corners.
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Rectangle

The Rectangle tool can be used to draw empty or filled rectangle objects with square edges. To
insert a Rectangle Object:
- select the Rectangle tool icon (as shown)
- place your mouse cursor on the screen at the starting point and while holding the left mouse
button down, drag the mouse cursor to create an rounded rectangle shape. Release the left mouse
button.

Rectangle parameters

Replace: Not applicable without one or more e ————
Dynamic Properties. 4| [ Replace. ] Hint s 5
Hint: If the Hint box contains any text, the Hint Border Fill
will be displayed at runtime when the | 1y |soiig v ) NoFil :
mouse cursor is over the Rectangle @m e B~
ObJeCt Color: | N~ Waghl:.h l Caption... ]
Type: Specifies the border type (None, Solid,

Dashed, Raised or Sunken)
Color:  Specifies the color of the line.
Weight: Specifies the thickness (in pixels) of the line
Fill: Indicates if the Object is to be filled or not
Color:  Specifies the fill color, if Fill is selected.

Caption: Adds a caption to the rectangle Object (see below)

Caption parameters
Caption: Text than you want to display in the e g]

Rectangle Object
Caption: Extern tranzlation
Font: Specifies the font to use in the Caption
Align:  Specifies the alignment of the Caption in the
Rectangle. Fonts.. Align: |E| ~ [v] Multiline [+] ‘wrap Test [¥] Auto gray oul
Multiline: If checked, allows Caption to be on more ok ] [ cancel |
than one line.

Wrap Text: If checked, will automatically wrap text if necessary

Auto Gray Out: If checked, will gray out the Caption of there is a Command Dynamic Property applied to
the Rectangle and the Command Dynamic is disabled by the Disable field or due to the Security
System (Operator not at appropriate Security Level)

Extern Translation: If checked, allows runtime translation of the Caption

Note:
¢ In addition to Text, the Caption can display IWS tag values. Use the curly braces { } around an IWS
tag. E.g. {myTag}.
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Button
The Button tool can be used to draw simple button objects on the Screen. To insert a Button
object:
- select the Button tool icon (as shown) | a

- place your mouse cursor on the screen at the starting point and while holding the left
mouse button down, drag the mouse cursor to create an rounded rectangle shape.
Release the left mouse button.

Button parameters

Replace: Not applicable without one or more [UIEEFEITETED
Dynamic Properties. Rl Hirt: Button v
Hint: If the Hint box contains any text, the Hint | Caption: _
will be displayed at runtime when the | ¢ ﬁ”‘ﬁ_}” Ry e
mouse cursor is over the Button Object \,—J:a"nf
Wrap Text
Caption: Adds a caption to the Button Object [ Foris | sign [Ev  Ficom [+ [Faue gy o
Font: Specifies the font to use in the Caption

Align:  Specifies the alignment of the Caption in the Button

Fill Color: Specifies the fill color. Buttons are always filled.

Extern Translation: If checked, allows runtime translation of the Caption
Multiline: If checked, allows Caption to be on more than one line.

Wrap Text: If checked, will automatically wrap text if necessary

Auto Gray Out: If checked, will gray out the Caption of there is a Command Dynamic Property applied to
the Rectangle and the Command Dynamic is disabled by the Disable field or due to the Security
System (Operator not at appropriate Security Level)

Note:

e The Button Object is frequently used to activate other Objects, navigate to other Screens or to
change Tag values. This is done by adding the Command Property to the button. We will see how to
add Command Properties in a later section of this manual.

¢ In addition to Text, the Caption can display IWS tag values. Use the curly braces { } around an IWS
tag. E.g. {myTag}.
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Text
The Text tool can be used to create text objects. To insert a text object:

- select the Text tool icon (as shown)

- place your mouse cursor on the screen where the text is to be located. A cursor will display

- type a line of text

Text parameters

Properties.

Hint: If the Hint box contains any text, the Hint
will be displayed at runtime when the
mouse cursor is over the Text Object

Caption: Adds a caption to the Text Object

Align:  Aligns the Caption to the Left, Right or
Center

Fonts: Selects the Font, Color, Size, Style, Effects

Border:

Transparent:

Replace: Not applicable w/o one or more Dynamic

Background: Specifies the background color.

3]

4| [Replace.. ] Hint Text v
Caplion: | Text

L= = [ Border: r““: [¥] Transparent
Background: ([ ] [¥] Exterm translation

If checked, specifies that the Text Object is to have a Border and allows you to select the color.

If checked, the background color is transparent, regardless of the color selected.

Extern Translation: Enables Runtime Translation for the Caption

Note:
With The Text Object is frequently used to display tag values, or to input tag values. This is done by
adding the Text I/O Property to the Text Object. We will see how to add the Text I1/O Property in a

later section of this manual.

The Caption field of the Text Object cannot be used to display a Tag value as other Caption fields do
(i.e. {myTag} ). Use the Text I/O Dynamic instead.

InduSoft Web Studio
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Manipulating Static Objects

Once you place a Static Object on a Screen, you may want to manipulate it further. Some examples of this

include:

Moving an Object
Moving an object is straight forward using click & drag. Simply select the object by a left mouse click,
and while holding the left mouse button down, drag the selected object to its new position.

Notes:

e When you have the clicked on the selected object and have the left mouse button held down, a
small cross will be shown near the mouse cursor indicating you are dragging the object.

e To reposition a Line Object, click in the middle of the Line so as not to just reposition it's
endpoint.

Replicating an Object
To replicate an object, there are two methods you can use:

a) Position the mouse cursor over the Object you want to copy. With the Control (Ctrl) key held down,
click and hold the right mouse button, and drag the copied Object to its new position.

b) Select an object and use copy & paste. To select an object, position your mouse cursor over the
object and click the left mouse button. From the Main Menu Bar, select Copy (or press Ctrl C) and
then Paste (or press Ctrl V). Move the new object to the desired position on the Screen.

Note:
e If you are going to add Dynamic Properties to an object, it is usually best to do so before
replicating the object. Doing this will save you additional steps.

Resizing/Reshaping an Object

You can change the size and shape of the Static Objects, but the method of doing so depends on the
specific object. After being selected, most objects will display handles on the four corners and in the
middle of the object borders (e.g. ellipse, rounded rectangle, rectangle, button, text). For these objects,
grab one of the handles and drag them (with the left mouse cursor held down) to a new position

For open polygon and closed polygon objects, after the object is selected the vertices will be displayed.
Position the mouse cursor over one of the vertices, click and hold down the left mouse button. While
holding down on the left mouse button, drag the vertices to the desired position on the Screen. Release
the left mouse button when the vertices is correctly positioned

Note:

o With a closed polygon object, a connecting line between the first and last vertices is
automatically drawn.

e It is not recommend to change the height or width of a Text Object by resizing the text object.
Instead, change the font of the text to keep the text characters in their proper proportions.
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Exercise: Using Static Objects
Objective:

The objective of this exercise is to place various static objects on a Screen, the MDI Child
Window (Main.scr). we previously created The Static Objects by themselves won’t do much, but

in the next Exercise, we will add Dynamic Properties to these Static Objects.

. ) 4

O Start the IWS development environment (if it isn’'t already open).

Be sure you have opened and are using the Project = g Project: ClassTutorial.APP
ClassTutorial. eens
. Footer.scr

O Select the Graphics Workspace tab. B Header.sor

[0 Double click on the Screens folder to expand it (or click on the J Main.sar
expand bOX) in| Mavigation.scr
& Standard.scr
[0 Double click on the Main.scr Screen. This is a MDI Child #-{£Q Group Sareen
Window that we had previously created. It will be used later as {f3 web Pages
one Screen in a Group of Screens (Screen Group). &~ Symbols
. . Graphics Saipt
O You should now see a blank screen in the main & Library
Screen/Worksheet area. A small box above the Screen = Layout
indicates that the Main.scr Screen is open.

0 If the full screen is not viewable, grab and move the bar that

separates the Database Spy and LogWin down until the full ———

Screen is viewable (click, hold, and drag). This is not @ "= b Gr.. 25 - @
necessary, but makes development simpler when you can see

the entire Screen.

2 InduSoft Web Studio - [Main] (=13
Fle Edit View Insert Project Tools Window Help x
A @ i} 0 & MERe = | wme | K [ * )
>n 2@ =

)
| Worksp [i] +rain | =
r-=§;_,;"i;;‘;fs'f’’“““"‘“L‘“‘"\\;_'/)::::::::::::::::::::::::::::::::::::::::::::: é
Fuuter.s:r ................................................ + e Oy
Headerisor  MEM:ic i i n peien ghaten shetea pheten gneten gheTen shaten peTe e gheten pHete e Rten etea jeten et n peten rhatea pheten grates gene s o @ ‘@ ¥ x
:::;;mm ................................................ P i
B W s s s s co tee v sy e i oY S i I i e i et e it 1 | =
Emoonne. [ B s o s i e Bl B W Il S0 S e e e IR SR SR e B B | W
{ wWebPages: 0 |(MMlG: iiiE oo poEi pEgh aan DaEh Solhl DRSE SRS BESE BEEN. BSEL nh BRn noil monhL pESE Ba sl soih el | i
Camomon 1IN B O VR SR DR M R TR R O U M B R O R :
{Eloaphics st Qo o s s cmin e sngime st s e deted e s el i Wl gin Wil e dein st gl | i
Fea (8 3 % 3 3 % ' 1 3 3 3§ 3§ 3 3 3 % 1 3 =
QLEYDL& ................................................ HET

. Sl R RE RS eI T LR e e eI T e e e s e P ETEEEE s PRI T EREEEEEEITTEE
B bolim @ /

- Name ‘ Value ‘ Quality | Continuous ‘ b

5

[En" % '.0B1 {DB23DB3 DB 4 ]' < ¥ ' Log A XRef |'

Engineering + Runtime NUM X: 367,Y: 63
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Now, we are going to place a number of Static Objects on this screen. When the Screen is done, it will look as
follows:

nduSoft Web

Fiie Edit ¥iew Insert Project Toois Window Heip x

A Ea Bx 2 & OEEE s o v [ N 4
P @D R
(ot v
[\ : x E‘Ha“! T
= ¢l Project: ClassTutorial.APP 5 5 by
=-{£3 Screens Line- - - ;
fia| Footer.so s &y
HHeader‘scr EllmseICusla Ell|pse = Churd 5 = ng 06 &
[E&| main.scr o . L At
[ER| Navigation.scr [ 7
&) Standard.scr =
# (] Group Screen . “\\ =]
() Web Pages i
# (] Symbols :
s i e 5 54 5
% EL‘:‘;:ES e Rounded Reclangle . Re:;langle Button
E Layout co
Co Button
Acnappoo TextIIO#### o oasoanbaad|| .
: Toolbar for Static Objects
Open Palygon - : Closed Folygon - . . cee a0 a 1

TD
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Note:
e As you move your mouse over the various icons in the Static Objects Toolbar, a ToolTip will appear
indicating the Tool your mouse is over.

0 Move your mouse over the Static Object Toolbar and select the Line tool (click it once). Position your
mouse cursor near the top left corner of the Screen. Click and hold your left mouse button, and drag
your mouse horizontally to the right, drawing a horizontal line. Release the left mouse button. If the line
is not horizontal, position your mouse on one of the line, click, hold and drag the line end until the line is
horizontal. If you position your mouse somewhat near the center of the line, you can click, hold and
drag the line, moving it to a new position while maintaining its shape.

[0 In the Static Objects Toolbar, select the Text tool. Position your mouse above the line, click the left
mouse button once. A small vertical cursor should be displayed on the Screen. Type Line, and then
move your mouse away from the text and click the left mouse button.

O Select the Ellipse tool. Position your mouse cursor below the Line and click the left mouse button.
Draw a circle, keeping the Ellipse object in a circular shape. Put a Text object (caption Ellipse/Circle)
above it.

O Select the Ellipse tool again. Position your mouse cursor below the Line and to the right of the Circle.
Click the left mouse button. Draw an ellipse, keeping the Ellipse object in an elliptical shape. Put a Text
object (caption Ellipse) above it.
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O

O

Select the Ellipse tool again. Position your

mouse cursor below the Line and to the -

right of the Ellipse. Click the left mouse — i b
button. Draw an ellipse. Now, double click —
the ellipse object you just drew. In the () Mo Line Color. |~
Object Properties dialog box, select the (&) Solid Line wWeight] 1
Style as a Chord, with the orientation Left- O Dashed Line '
Bottom. By positioning the mouse over the

corner or middle handles of the object and
clicking & dragging, change the shape of the Chord until it matches the picture. Put a Text object
(caption Chord) above it.

Select the Ellipse tool again. Position your mouse cursor below the Line and to the right of the Chord.
Click the left mouse button. Draw an ellipse. Now, double click the ellipse object you just drew. In the
Object Properties dialog box, select the Style as a Arc, with the orientation Left-Bottom. By
positioning the mouse over the corner or middle handles of the object and clicking & dragging, change
the shape of the Arc until it matches the picture. Put a Text object (caption Arc) above it.

Select the Ellipse tool again. Position your mouse cursor below the Line and to the right of the Arc.
Click the left mouse button. Draw an ellipse. Now, double click the ellipse object you just drew. In the
Object Properties dialog box, select the Style as a Ring, with the orientation Left-Bottom. By
positioning the mouse over the corner or middle handles of the object and clicking & dragging, change
the shape of the Ring until it matches the picture. Put a Text object (caption Ring) above it.

Select the Rounded Rectangle tool. Position your mouse cursor below

the Ellipse/Circle object and click the left mouse button. Draw a rounded Rﬁuﬁdeﬂﬁﬂéfta@m .
rectangle. Notice the extra handle that is not in a corner or the middle - o
of the object. If you click and drag this handle, you can change the
“roundness” of the rectangle. Put a Text object (caption Rounded
Rectangle) above it.

Select the Rectangle tool. Position your mouse cursor to the right of the
Rounded Rectangle object and click the left mouse button. Draw a
rectangle. If you click and drag this hangle, you can change the “roundness” of the rectangle. Put a
Text object (caption Rectangle) above it.

Select the Button tool. Position your mouse cursor to the right of the Rectangle object and click the left
mouse button. Draw a button. Put a Text object (caption Button) above it. Notice that the button has
a caption that is placed in the middle of the button. If you double click on the button to open its
Object Properties, you can change the button caption.

Below the Rounded Rectangle object, we will put a Text object with the caption Text.

To the right of the Text object, we will put another Text object and give it the caption Text /O ####
After entering the caption, click on the Fonts button and change the font size to 16.

Select the Open Polygon tool. Position your mouse cursor below the Text object and click the left
mouse button. This will define the starting point of the polygon. Move your mouse cursor and left mouse
click when you want to insert another vertices. (Be sure not to make a left mouse click until you are
ready — otherwise you will insert a vertices unintentionally). When finished, you can right mouse click
(don’t left mouse click on the last vertices). You can select the Open Polygon object, and select the
handle on one of its vertices and drag it (keeping the left mouse button held down), changing the shape
of the Open Polygon. By clicking (and holding) the Open Polygon on a line that is not a handle (or
vertices), you can move the Open Polygon to a new position, keeping its shape.

Select the Closed Polygon tool. Position your mouse cursor below the Text object and click the left
mouse button. This will define the starting point of the polygon. Move your mouse cursor and left mouse
click when you want to insert another vertices. (Be sure not to make a left mouse click until you are
ready — otherwise you will insert a vertices unintentionally). When finished, you can right mouse click
(don’t left mouse click on the last vertices). You can select the Closed Polygon object, and select the
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handle on one of its vertices and drag it (keeping the left mouse button held down), changing the shape
of the Closed Polygon. By clicking (and holding) the Closed Polygon on a line that is not a handle (or
vertices), you can move the Closed Polygon to a new position, keeping its shape.

[0 Save the Screen (to save our changes)
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Align & Distribute Toolbar

The Align & Distribute toolbar allows you to edit Screen Objects. To use the tools in this toolbar, you must
have one or more screen objects selected.

= ESMl s WX L R R

Resize Height The Resize Height button will set the height of all the selected
objects to the height of the last object selected. If only one object is E
selected, pressing the Resize Height button will set the height of
the selected object to its width.

Resize Height The Resize Height button will set the height of all the selected
objects to the height of the last object selected. If only one object is m
selected, pressing the Resize Height button will set the height of
the selected object to its width.

Align Left The Align Left button aligns all selected objects to the left edge of IE
the last object selected. =
Align Right The Align Left button aligns all selected objects to the right edge of =5y
the last object selected. I=II
—
Align Top The Align Left button aligns all selected objects to the top edge of o
the last object selected. | |][|T

Align Bottom The Align Left button aligns all selected objects to the bottom edge
of the last object selected.

=
| e |
—

Center Vertically The Center Vertically button aligns all selected objects to the
vertical center of the last object selected.

Center Horizontally The Center Horizontally button aligns all selected objects to the
horizontal center of the last object selected.

1 —+|+
all |

Evenly Space Horizontally The Evenly Space Horizontally button puts an equal amount of
horizontal space between a series of two or more objects.

5

Evenly Space Vertically The Evenly Space Vertically button puts an equal amount of
vertical space between a series of two or more objects.

el

Flip Horizontally The Flip Horizontally button inverts the selected object
horizontally, rotating it around an imaginary line through its
horizontal center. Creates a mirror image of the original object.

Flip Vertically The Flip Vertically button inverts the selected object vertically, T

rotating it around an imaginary line through its vertical center.

Creates a mirror image of the original object.

Rotate The Rotate button rotates the selected object 90° clockwise.
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Move To Back The Move To Back button moves a selected object (or objects)
behind other objects on the Screen. IWS assigns the object the %
lowest ID# and moves that object behind all other objects on the
Screen.

Move To Front The Move To Front button moves a selected object (or objects) in
front of all other objects on the Screen. IWS assigns the object the
highest ID# and moves that object in front of all other objects on the

Screen.
Group The Group button combines multiple objects into a single object. =
This facilitates object selection and manipulation. To access the tlla

Object Properties of an object within the group object, double click
on the group object and select the object of interest to access its properties.

ﬂ Hint: Group of Symbols w
Group of Symbols

Chord
Arc

Ring
Select a component to edit properties| Rounded Rectangle
Rectangle
Button
Elipze
Text

Text

Text

Text

Text

Text

Text

Group of Symbols.

Ungroup The Ungroup button separates multiple objects into a individual
components.

Notes:

e If you use the Group tool, you can still access each of the Objects Object Properties dialog box, but you
will need to select the object of interest from the Group of Objects.

o Not all Screen Objects can be used with every tools in the Align & Distribute Toolbar. For example,
Linked Symbols cannot be rotated.
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Dynamic Properties

Dynamic Properties allow an object to change its characteristics (color, shape, display value, etc.), generally
used to provide an Operator with a visual indication of a tag’s value representing the state of a machine or

| Er L

IWS provides a number of Dynamic Properties that can be used with Static and Dynamic Objects. One or more
Dynamic Properties can be added to an object. The following chart shows the objects provided by IWS and the
Dynamic Properties that can be used with them.

Object\ Dynamic Command G?:;;h T%t Position Resize Rotation Colors Hyperlink
Line v v v v v v
Ellipse 4 v v v v v
Rounded Rectangle v v* v v v v
Filled Rectangle v v v v v v
Button v v v v v
Text v v v v v v
Open Polygon v v v v v v
Closed Polygon v v v v v v v
Alarm/Event Control v v

Trend Control v v

ActiveX Control v v v

.NET Control v v v

Grid Object v v

Combo Box v v v

Check Box 4 v v v v v
Radio Button v v v v v v
List Box v v v
Smart Message v v v
Pushbutton v v v

List of Objects and their available Dynamic Properties
* not available with Windows CE

Notes:

e To add a Dynamic Property to a Static Object, you should do the following:
First, select a Static Object on a Screen that you want to add a Dynamic Property to (left click on
the Static Object)

— The available Dynamic Properties (see chart above) will be “lit up” in the Toolbar. Any remaining
“grayed out” Dynamic Properties are not available for the Static Object.

— Select one or more Dynamic Properties to associate with the selected Static Object. The selected
Dynamic Properties will be highlighted. You can disassociate a Dynamic Property from a Static
Object by clicking on the highlighted Dynamic Property icon in the Toolbar.

— Double click on the Static Object and in the upper right corner of the Object Properties will be a
drop-down Combo Box that provides access to the various Dynamic Properties settings that are
associated with the Object. Set these according to the application requirements.

e More than one Dynamic Property can be added to a Static Object.

— To add additional Dynamic Properties, click on the icon for the Dynamic Property in the Tool Bar

— Any Dynamic Property associated with a Static Object will be illuminated when the Static Object is
selected

e You can remove a Dynamic Property by clicking on the icon for the Dynamic Property (it must be
illuminated (enabled) first).
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Dynamic Properties

Command Dynamic

The Command Dynamic is one of the most useful and
commonly used properties with Static Objects. Note that
the Command Dynamic can be used with all the Static
Objects that IWS provides and some of the Dynamic
Objects. So what can be done with a Command Property?

You can run a Script (IWS Script or VBScript code - —
segment), you can Open or Close Screens, you can set a ] Hint : \CZ'TTKPU A >
tag (to a value of 1), reset a tag(to a value of 0) or toggle a | “"P°*" [OnWhie | OnUp | OnFight Down =

tag (toggle between 0 and 1). Disnie Dl

To add a Command Dynamic to an object, select the

object on the Screen, and then select the Command

Dynamic tool icon. If the Command Dynamic tool is not
“lit”, it is not available for the object.

To access the Command Dynamic dialog box, do the
following:

£

S,

Command Dynamic Tool

Command Dynamic Dialog Box

¢ Double click on the Static Object to access the Object Properties dialog box.
e Select Command from the drop-down Combo Box in the upper left corner of the Object Properties

dialog box.

The Command Dynamic dialog box allows you to define the following parameters:
Replace: Launches a Replace dialog box (see end of this section for a discussion on the Replace

function).

Hint: If the Hint box contains any text, the Hint will be displayed at runtime when the mouse cursor is

over the underlying object

Event: Defines the action to be taken based on the Event Type. There are multiple event types defined

by the Command Dynamic:

Event Type Description

On Down Left mouse button click (or defined key equivalent)
On While While the left mouse button is held down (or defined key equivalent)
On Up When the left mouse button is released (or defined key equivalent)

On Right Down | When the right mouse button is pressed

On Right Up When the right mouse button is released

On Double Click | A double click of the left mouse button

A dialog box below the event is used to enter the function (or Script) to be executed when the
Event occurs. The default dialog box is for entering VBScript code.

Key: Allows you to define a key used to trigger the Events On Down, On While and On Up.

Shift: If checked, you need to use either shift key (left or right) with the specified Key to trigger the
Events, along with the Citrl (if checked) and Alt (if checked) keys

Ctrl: If checked, you need to use either Ctrl key with the specified Key to trigger the Events, along with

Alt:

the Shift (if checked) and Alt (if checked) keys

If checked, you need to use either Alt key with the specified Key to trigger the Events, along with
the Shift (if checked) and Ctrl (if checked) keys

This is the Key modifier, allowing you to specify a Key, the left, right or both Shift key, the left,
right or both Ctrl key, and the left, right or both Alt key to trigger the Events.
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Notes:

The Hint field in the Object Properties provides a Tool Tip when the Obiject initially comes in
focus. Any changes in the Hint field will change all the Hint fields for a given Object.

The Key drop-down Combo Box, and the Shift, Alt & Ctrl Checkboxes allow you to define a set of
keys that are the same as a left button mouse action (combination of On Down, On While, and
On Up Events).

The “...” button allows you to specify the Key plus the left, right or both combination of Shift, Ctrl
& Alt keys that are the equivalent of a mouse click.

You can define more than one Event (mouse or key sequences). E.g. you can run one VBScript
code segment when the left mouse button is clicked (the On Down Event), and another when the
left mouse button in released (the On Up Event).

The Events On Right Down, On Right Up and On Double Click are not supported by CEView
applications.

Certain mouse actions (e.g. On Right Down, On Right Up) may not be available on a touch-
screen device.

The mouse action to trigger a Command Dynamic Event must take place with the mouse cursor
placed on the object, while the Key has no requirement for this.

CAUTION: Do not use the same Key or combination of Keys to define an Event on more
than one Static Object. Otherwise, both the Static Objects will execute their Command
functions.

Config: Pressing the Config button in the Command Dynamic Properties dialog box launches the

Command Dynamic Configuration screen. The scripting type or function to be performed is
specified in the Type field.

Type Description

Uses the IWS built-in scripting language. You can use up to 12

Built-in expression lines, executed sequentially. The results are stored in the
Language | 14 field,
VBScript Uses the VBScript scripting language

Opens a Screen. Allows you to specify the Screen to open. Can be an

Open Screen IWS string tag enclosed in curly braces { }

Closes a Screen. Allows you to specify the screen to close. Can be an

Close Screen IWS string tag enclosed in curly braces { }

Set Tag Will set an IWS numeric tag to a value of 1

Reset Tag Will set an IWS numeric tag to a value of 0

Toggle Tag Will toggles an IWS numeric tag between 0 and 1

Configuration El Configuration @
On Down | O While | On Up | On Right Dawn | On Right Up | Jn Double Click On Down | On'while. OnUp | On Right Down | On Right Up | On Double Click
Type: |VBScript ~ Type: | Open Screen -
Open Screen:
Options Options
Enable Focus [ Farce [JBeep [ Release Enable Focus [ Force [IBeep [ Release
[ Canfirm [] E-Sign [ Confirm [JESign
Disable: Securty |0 Disable: Security: | 0
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On Down On Right Down || On Right Up | On Double Click OnDown | On'whie | OnUp | On Right Down | On Right Up | On Double Click
Type: | Buit-in Language % Tupe: Toggle Tag A
Ny : '
Tag Ex“w/ e Toggle Tag
] E— | O
v

Optians Options

Enable Focus [IFarce [JBeep [ Release Enable Focus [ Force [eeep [ Release

[ Confirm [1ESign [ Canfirm [JESign

Disable: Security: | 0 Digable: Security | 0

The Configuration dialog box has other parameters. They are:

Enable Focus

When checked, the Static Object can receive focus during runtime by the navigation keys.
This Option is normally checked.

Force When checked, a value will be written into the tag even if the tag currently has the correct
value. For example, if the Tag value is 0 and the Command Dynamic is to reset the Tag
(i.e. write a 0 to it), a 0 will be written to the Tag.

Note: This capability is useful when a Communication Driver is triggered to Write on Tag
Change.

Beep When checked, a short beep is played when the Command is executed.

Release When checked, an On Up event is executed when an On Down event occurred, whether
the button was released while in focus or not (e.g. button held down but mouse (or finger)
moved out of focus before releasing).

Confirm When checked, User will have to confirm the Action before executing the Command.

Note: This feature is useful for preventing accidental triggering of an Action.

E-Sign When checked, User will be prompted to enter the Electronic Signature before executing
the Dynamic.

Disable Disables the Command Dynamic when the result of the expression is True (i.e. <>0)

Security Defines the Security System Access Level required to execute the Command Dynamic.
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Bar Graph Dynamic

The Bar Graph Dynamic Property is available for Ellipses, Rectangles (Rounded & Filled)

and Closed Polygons. The Bar Graph is a simple tool that allows an Operator to quickly I:t’
visualize a Tag’s relative position between its Min and Max values. The Bar Graph

Property can be added to any of the aforementioned Static Objects (in addition to other
Dynamic Properties). The Bar Graph Property is added by selecting the Bar Graph icon in
the Tool Bar.

Bar Graph icon

The Bar Graph Properties Dialog Box is shown at x|
the right. The fields in this dialog box are: 44| Replace... | Hint | BarGraph ~]
Replace: Launches a Replace dialog Tag/Expression: || ol
box (see .end of this section MinimumValue: [BMin0 Direction Orientation
for a discussion on the ' o &+ Up
Rep|ace function)_ Maximum Value: IﬂMEIH"]UU - Hl?,lthll::ﬂl ‘ | Cantal
F d Color: = ornzonta Y Down
Hint  The Hint field allows you to enter a Tool PIEAIHRE =R I-
;I;Eut:at shows up when the Object comes in Bar Graph Properties Dialog

Tag/Expression You can enter a tag or any valid expression consisting of Tags, operators, constants and
IWS functions. (E.g. Mytag*5 +2, where Mytag is a numeric tag)

Minimum Value A numeric constant or tag that defines the minimum value of the Bar Graph.

Maximum Value A numeric constant or tag that defines the maximum value of the Bar Graph.

Direction & Horizontal or Vertical. Depending on the Orientation setting, the following applies

Orientation There are three (3) directions available; Up, Down and Center. These values define the
starting point for the Minimum Value. If Center is selected, then the starting point for
Center is the middle of the Bar Graph and the end points (Top/Bottom or Left/Right)
define the Maximum Value.

Orientation\Direction Horizontal Vertical

Up Start: Left Start: Bottom
End: Right End: Top
Start: Right Start: Top
End: Left End: End
Start: Middle Start: Middle
End: Left & Right End: Top & Bottom

Foreground Color Specifies the color of the Bar

Notes:

e If you change the Hint for any Dynamic Property, it will change it for all Dynamic Properties as well as
the Static Object.

e |If the Tag/Expression field evaluates to a value lower than the Minimum Value specified, the Bar
Graph will display at the Minimum Value. If the Tag/Expression field evaluates to a value higher than
the Maximum Value specified, the Bar Graph will display at the Maximum Value.

e If you selected the Bar Graph Orientation as Up and then rotate the Static Object, the Minimum
Value will be on the left side of the rotated Static Object. If you selected the Bar Graph Orientation as
Down and then rotate the Static Object, the Minimum Value will be on the right side of the rotated
Static Object.

e In a Windows CE runtime environment, you cannot use the Bar Graph Property with a Rounded
Rectangle Obiject.
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Text I/0 Dynamic

The Text /O Dynamic Property can be used with a Static Text Object to provide numeric or [
alphanumeric display (e.g. tag values) and input data. | ﬁ

In order to use the Text I/O Dynamic, you must first put placeholder(s) in the Text object. The  Text I/O icon
placeholder is the # character, and you need a placeholder for every alphanumeric character

you want to display. Text can be placed on either side of the placeholder(s). As shown below in the example
below, the Text object defines the text and placeholder(s) in the Caption field. The Caption is “The Value is
#HHHE . In this Caption, the text portion is “The Value is” and the placeholders are “####”, providing output for 4
alphanumeric characters. In the Text I/O Dynamic, the IWS tag v1 is used to provide a value to the
placeholders. The most significant four digits of the v1 tag value will be displayed.

- .m . .m
.#The value is####. - = . . . .
B s s = 2 s B -::::- B :-: : -
: | I object Propertic x|
# Hirk Text v | Hint Text 10 v
Caption: | [The value is #58 | Tag/Expression: | v1 |
e ) Minimnum Value: [“]Input Enabled  Fint; | Decimal v
o | LeR b [T Border: I." [] Transparent L S e [ Password  [] Confim o '
- BCLINY:
. W
e Il:lv I i e [JESign VK | <Use Defaul= + Disable: 0
Text Object Text /0 Dynamic

Note:

e The placeholder format (in the Text Object Property Caption filed) is as follows:

Boolean data: Must include at least one # character (displays asa O ora 1)

Integer data: Must include one or more # characters, enough to display the range of the tag
value

Real data: Follow rules for Integer if you do not want any decimal values, otherwise use
#HHEH#HE in the Caption field, where the number of ### characters after the
period signify the number or significant digits.

String data:  Must include one or more # characters, enough to display the length of the
string.

To add the Text I/O Dynamic Property, place a Text Object on a Screen, in the Caption field of the Text object
define any text and the alphanumeric placeholder(s), then select the Text I/O Dynamic tool icon. The Object
Properties will now include a dialog box for the Text /O Dynamic Property as shown.

= o= =T ]
Tao/Expression | [
Minimurm Value: [“Jinput Enabled  Frt: |Decimal v |
- Password Confirm :
Manimiiam  abue: L L] Securily:
[JESign VK | <UseDefault= » | Disable: [0
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The parameters in the Text I/O dialog are as follows:

Replace:

Hint

Tag/Expression

Launches a Replace dialog box (see end of this section for a discussion on the Replace
function).

The Hint field allows you to enter a Tool Tip that shows up when the Object comes in
focus.

Used to define an IWS tag or expression that will be displayed. The tag type can be a
Numeric (Integer or Real), Boolean or String tag. Arrays or Class Members are treated
based on the data type (e.g. Boolean, Integer, Real, String).

Notes:

e [f the tag in the Tag/Expression field is:
Boolean : Will be displayed as a 0 or 1
Integer:  Will be displayed as a whole number
Note: If the value of the tag or expression exceeds the number of #

Real: Will be displayed as a whole number or a real number, based on the placeholder format
Note: If the value of the tag or expression exceeds the number of #

String: The ASCII value of each character in the string will be displayed, based on the
placeholder format
Note: If the number of characters in the String tag or expression exceeds the

e While the Tag/Expression field normally contains a Tag, you can enter an expression that uses the
Tag as one of the elements of the expression. The result of the expression will be displayed in the
Text I/O field, however the displayed value will not change the value of the Tag.

Example: An integer tag named A is declared in the Application Tags Database. In the
Text/Expression field, the expression A + 2 is placed in the field. The Input Enabled
checkbox is checked. At runtime, when a value of 4 is entered into the Text I/0 box, the
tag A will have a value of 4 but a value of 6 will be displayed (the result of evaluating
the expression A + 2). Note that the Tag and the display value in the Text I/O box are
different.

Note: Using the above example, if A were a string Tag and the expression was A+2, when a
value C is entered into the text /0 box at runtime, the value of the tag A will “C2”, not
“E”. This is not good programming practice. Instead, you should use the expression A +
“2” to add the character 2 to the end. If you wanted to add the character D to the end of
the string A, IWS will not allow you to do this unless the character D is enclosed in
double quotes (i.e. “D”). Otherwise, if you attempt to put A + D in the Tag/Expression
field, IWS will want to interpret this as adding a new tag D. If you do not define the new
tag, IWS will treat this expression as a comment. If you had already defined a tag D,
you might get an unexpected result.

e If more than one tag is used in the Tag/Expression field of a Text I/O Dynamic Property and the
Input Enabled checkbox is checked, the value entered (even if an expression is used) will be stored
in the left-most tag in the Expression as read from left to right.

placeholders in the Text Caption field, only the most significant digits will
be displayed.

placeholders in the Text Caption field, only the most significant digits will
be displayed. The period can be used as a placeholder if the value of the
tag or expression exceeds the number of placeholder digits. For example,
if you used ##E.## in the Caption Field and the tag value was 9999.99, a
value of 9999 would be displayed.

number of # placeholders in the Text Caption field, only the leftmost
characters will be displayed.
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Input Enabled If the Input Enabled checkbox is checked, the Text I/O Box can be used to input text and
numeric values.

Minimum Value A numeric constant or tag that defines the minimum value for the numeric tag defined in
the Tag/Expression field.

Maximum Value A numeric constant or tag that defines the maximum value for the numeric tag defined in
the Tag/Expression field.

Notes:
e The Minimum Value & Maximum Value fields of the Text /O Dynamic cannot be an expression. The
fields must contain either a numeric constant or a numeric tag.

¢ Minimum and Maximum Values only have meaning for tags used in the Tag/Expression field that are
numeric data types (Boolean, Integer, or Real).

Note: If the Tag/Expression field has both Numeric and String data types, the Maximum and
Minimum Values test will only be used only if the first tag is a Numeric data type.
Otherwise, the Minimum and Maximum Values will not be used.

o If the User attempts to enter a value less than the Minimum Value or Greater than the Maximum
value, it will not be accepted. The tag will retain its current value.

e Setting a Minimum Value or Maximum value in the Text I/O Dynamic only effects the data value
being entered. Another object or Script can set the value the tag used in the Tex/Expression field
outside of the range of the Minimum Value or Maximum Value of the Text I/O Dynamic.

e The Minimum Value and Maximum Value fields of the Text I/O Dynamic ARE NOT the same as the
Min & Max properties set for the Tag in the Tags database. Be sure the Text /O Dynamic Minimum
and Maximum values are within the range specified for the Tag’s Min & Max properties. Otherwise
you can enter a number that will cause an error.

Scenario 1

A tag’s Min & Max properties are set (in the Database View or by a Script) and the Text /O Dynamic
Minimum Value and Maximum Value fields are empty and a value is entered in the Text I/O Dynamic
box at runtime is outside of the Tag’s Min or Max values (as defined in the Tags’s properties), an
error message will be generated in the Output Windows and the Taqg value will be set to 0.

Scenario 2

If either a) the Tag’s Min property is > 0 or b) both the Tag’s Min property & Tag Max property are <
0, then a value entered in the Text I/0 box that is outside the valid range for the tag Min & Max
properties will result in ?????? being displayed in the Text I/O field, the Tag Quality Property being
set to Uncertain, and two error messages in the Output Window (1* message being that the value is
outside the range (the value entered) and the 2 message being that 0 is outside the range)

Scenario 3

Tag Min property =0 ; Tag Max Property = 100

Text 1/0 Dynamic Minimum Value = 10 ; Text I/O Dynamic Maximum Value = 20
Result: Any values outside of 10 — 20 cannot be entered. No errors result

Scenario 4
Tag Min property = 10 ; Tag Max Property = 20
Text I/O Dynamic Minimum Value = 0 ; Text /O Dynamic Maximum Value = 100

runtime. The Tag quality property will be set to Uncertain, and two error messages in the
Output Window (1% message being that the value is outside the range (the value entered)
and the 2™ message being that 0 is outside the range)
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Password If the Password checkbox is checked, any values entered will be displayed with
asterisks (*). The value entered will be stored in the tag specified in the Tag/Expression
field.

Confirm If the Confirm checkbox is checked, any new values set during runtime requires
confirmation. A pop-up dialog will ask the User to confirm.

Fmt The Format combo box specifies the format of the input/output field. Options are Decimal
(the default/normal value), Hexadecimal and Binary.

Notes:

e For the Format combo box to be effective, all tags used in the Tag/Expression field must be Numeric

data type.

¢ With Windows CE-based systems, Decimal is the only format available.

E-Sign

VK

When this option is checked, the user is prompted to enter the Electronic Signature
before changing the tag value

Specifies the Virtual Keyboard type to be used for input with the Text I/O Dynamic. The
options are:

=  Numeric

= Enhanced

= AlphaNumeric

= Default

Note:

e To use the Virtual Keyboard, you need to enable the Virtual Keyboard option for the Project. Go to
Project > Settings > Runtime Desktop and enable the Virtual Keyboard and set the default VK

style.

Disable

Security

This field can be a tag or expression. When the tag or expression evaluates to 0, the data
input property for the Text 1/O Dynamic Property will be enabled (assuming the Input
Enabled checkbox is checked). If it evaluates to a value other than 0, it will disable data
input.

This is a numeric value (tags or expressions not allowed) that defines the security level
required for data input to be enabled (provided the Input Enabled checkbox is checked).
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Position Dynamic

The Position Dynamic property allows you to specify a horizontal and vertical offset for an object,

as well determine an object’s visibility

To add a Position Dynamic property to an object, select the object on the Screen, and then select

.

the Position Dynamic tool icon. If the Position Dynamic tool is not “lit”, it is not available for the

object you selected.

By double-clicking on the selected object, you will open the Object Properties dialog box. When the Position
Dynamic Property is added, the Position Dynamic Property dialog box becomes available from the combo box
drop down list (upper right corner).

Objec _ X
Show on condition: [ [ Skides

Move Tag Range Position Beference
Harz ~ 18[0 Jw[10 |[o w100 |[ierr v
Vert: )]0 o|100 |[0 o[ 100 |[Tor ¥

The following parameters can be specified:

Replace:

Hint

Show on Condition

Slider

Sec.

Tag
Range

Position

Reference

Launches a Replace dialog box (see end of this section for a discussion on the
Replace function).

The Hint field allows you to enter a Tool Tip that shows up when the object comes
in focus.

This is an IWS tag or expression. If the evaluated value is <=0, then the object will
be hidden (not visible). If the evaluated value is >= 1, the object is visible.

This is a check box that if checked, the object will act like a slider bar. This means
that you can drag the object (up to the limits specified Position fields). The dragged
object will update the tag values specified in the Tag fields.

A Security field. If used, requires a positive integer to be entered corresponding to
the security level of the operator permitted to use the object.

Specifies the IWS tags used to define the horizontal and vertical movement.

Defines a Min and Max value for the IWS tag values (horizontal & vertical) specified
in Tag fields.

Determines the change in position (pixels) in the horizontal and vertical direction
that the object can take. These values can be negative. The position offset (from
Min to Max) will be scaled by the Range (Min to Max). For example, if the Position
was 0 to 100 (for horizontal and for vertical) and the Range was 0 to 10, for each
increment in the tag value (horizontal and vertical) between 0 and 10, the object
would move 10 pixels.

A combo box that lets you select the reference point for the object. Values are:
Horizontal: Left, Center, Right
Vertical: Top, Center, Bottom

Note:

e The Position Dynamic Property is useful to control the visibility of an object, and can be used to
simulate movement.
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Resize Dynamic

The Resize Dynamic property allows you to increase or decrease the size of a selected object or
symbol.

To add a Resize Dynamic property to an object, select the object on the Screen, and then select
the Resize Dynamic tool icon. If the Resize Dynamic tool is not “lit”, it is not available for the object you
selected.

By double-clicking on the selected object, you will open the Object Properties dialog box. When the Resize
Dynamic Property is added, the Resize Dynamic Property dialog box becomes available from the combo box
drop down list (upper right corner).

¢ aperts B
| Hint: || size v
Resize: 120 Range Size [%) Reference
Height: ] |o bo| 100 0 |tg|100| |TOP »
ity = to | 100 0 || 100 | |LEFT %

The following parameters can be specified:

Replace: Launches a Replace dialog box (see end of this section for a discussion on the Replace
function).

Hint The Hint field allows you to enter a Tool Tip that shows up when the object comes in focus.

Tag Specifies the IWS tags used to define the height and width scaling on the object.

Range Defines a Min and Max value for the IWS tag values (height & width) specified in Tag fields.

Size % Determines the change in size of the object as a percentage (%) of its original value. These
values can be negative. The Size % (from Min to Max) will be scaled by the Range (Min to
Max). For example, if the Size% was 0 to 100 (for height and for width) and the Range was
0 to 10, for each increment in the tag value (height and width) between 0 and 10, the object
would scaled by 10%.

Reference A combo box that lets you select the reference point for the object. Values are:
Height: Top, Center, Bottom
Width: Left, Center, Right

Note:

o By setting the Height & Width values to 0, the object is no longer visible. The effect is similar to
controlling the visibility using the Show Condition in the Position Dynamic.
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Dynamic Rotation Dynamic

The Dynamic Rotation Dynamic property allows you to increase or decrease the size of a
selected object or symbol.

4K

To add a Dynamic Rotation Dynamic property to an object, select the object on the Screen, and then select the
Dynamic Rotation Dynamic tool icon. If the Dynamic Rotation Dynamic tool is not “lit”, it is not available for the

object you selected.

By double-clicking on the selected object, you will open the Object Properties dialog box. When the Dynamic
Rotation Dynamic Property is added, the Dynamic Rotation Dynamic Property dialog box becomes available

from the combo box drop down list (upper right corner).
. S
% Hint

T ag/Expression:
Fange Rotation (degrees)]
Mirirnurm: | Start: | 0
M awirnum End | 0

Dynamic Rotation

Feferance

Lefi-Top

0l

w

The following parameters can be specified:

Replace:

Hint

Tag/Expression

Launches a Replace dialog box (see end of this section for a discussion on the
Replace function).

The Hint field allows you to enter a Tool Tip that shows up when the object comes in
focus.

A tag or expression to determine the rotation (in degrees) of the specified object

Range Defines a Min and Max value for the IWS tag values specified in Tag fields.

Rotation Determines the starting and ending rotation (in degrees) for the object. These values
can be negative. The Rotation (from Start to End) will be scaled by the Range (Min to
Max). .

Reference A combo box that lets you select a reference point (point of rotation) from which to
rotate the object through the screen. Options are:
Left-Top The upper left most point of the object
Left-Bottom  The lower left most point of the object
Center The center (horizontal & vertical centers) of the object
Right-Top The upper right most point of the object
Right-Bottom The lower right most point of the object

Advanced Lets you define the rotation orientation (clockwise or counterclockwise), and an X & Y
offset to the rotation reference point.

Note:

e Previous to IWS Version 6.1 SP2, there were only three reference points; Left-Top, Center and
Right-Bottom. The same reference points between versions do not necessarily operate the same.

e For a Line object, the Left-Top and the Right-Top, and the Left-Bottom and Right-Bottom reference
points are the same

e Window CE-based applications cannot rotate an object more than 90°. All other OS platforms can
rotate an object a full 360 °.
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Colors Dynamic T

The Colors Dynamic Property applies to all Static Objects and certain Dynamic Objects. I?I_.I
This Dynamic Property allows you to change the color of the Static Object during runtime

based on the evaluated value in the Tag/Expression field. Colors icon

To add a Colors Dynamic property to an object, select the object on the Screen, and then select the Colors
Dynamic tool icon. If the Colors Dynamic tool is not “Iit”, it is not available for the object you selected.

By double-clicking on the selected object, you will open the Object Properties dialog box. When the Colors
Dynamic Property is added, the Colors Dynamic Property dialog box becomes available from the combo box
drop down list (upper right corner).

object Properties
Type w | Limit Expr: ]
Change Limit  Color  Blink Change Limit Color  Blink

o |/~ I NONE |w| |4 I3 | NONE |

1 B~ NONE » |6 ([~ nonE ~

Colors Property Dialog Box

The following options can be specified:

Replace: Launches a Replace dialog box (see end of this section for a discussion on the
Replace function).

Hint The Hint field allows you to enter a Tool Tip that shows up when the Object comes in
focus.
Type The Type field determines the mode in which the Colors Dynamic works, and can have

the following types:

Type Description ‘

By Limit The By Limit mode allows you to specify up to 16 Change
Limit values, and a color for each Change Limit. In this
mode, the Limit Expression field is evaluated and the color
of the object is determined by the Change Limits specified
By Color The By Color mode allows you to specify (in the Color
Expression field).the color that must be applied to the
object. With the By Color mode, there are no Change
Limits.

Note:

¢ In the By Limit mode, the color will be determined by the evaluated value of the Limit Expression field
and the Change Limit. If there is no Change Limit that corresponds to the evaluated value, then the first
lower Change Limit is used. For example, if there are Change Limits of 0 (Color Red), 1 (Color Green)
and 4 (Color Blue), an evaluated value of 2 would set the Color to Green. An evaluated value of 5
would set the Color to Blue.
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Limit Expression This field is for an IWS tag or expression. The Type field will determine its use:

Type Tag/Expression Field ‘

By Limit When the By Limit mode is used, the Limit Expression
field will be evaluated and the result compared with the
Change Limits specified to determine the Color of the
object.

By Color When the By Color mode is used, the Color Expression
field defines the Color of the object.

Note:
e When using the Type By Color mode, you can use the IWS built-in function RGBColor() in the Color
Expression field. This will allow you to specify the color in an R,G,B format

Change Limit The Change Limit is a numeric constant or tag that is used with the Type By Color
mode to define the object Color based on the evaluated value contained in the Limit
Expression field.

Important Note:
e The Change Limits must be entered in ascending order, starting with the lowest number in the upper
left corner, down to the lower left, the upper right and down to the lower right.

Color Used to specify the Color for a Change Limit. Note that you can specify many different
colors and fill effects.

Blink Allows you to specify whether the color is to blink or not. If blink is selected, the rate
can be selected (fast or slow)

Note:

o The blink rates (BlinkFast and BlinkSlow) are system parameters set in the file Program Settings.ini,
located in the \Bin subdirectory where the IWS Program is installed (e.g. usually c:\Program
Files\InduSoft Web Studio v6.1\Bin).

More Opens a new dialog box that allows you to enter up to 16 Change Limit values (plus
colors and blink settings)

Color Limits g|
Change Limit  Color  Blink. Change Limit  Calor  Blink
0 C R [~ [one +
1 [ [none » [ v [onE
[~ [one « [~ (o v
I; MOME % I; NOME
[~ yone ~ [~ (yowe ~
[~ yone ~ [~ (yonE +
[~ (yone [~ (yone +
R C R
[ ok i [ Cancel ]
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Hyperlink Dynamic

The Hyperlink Dynamic Property can be added to a selected object or a group of objects. By i
adding this property, you can click on the object during execution and launch the default browser %‘
and load the URL specified.

=
= Replace... Hint:l ] HyperLink _ﬂ

Hyperlink Type: |l [ E-Sign
UFRL: |

Dizable: Security: (0

The Configuration dialog box has other options available. They are:

Replace: Launches a Replace dialog box (see end of this section for a discussion on the
Replace function).

Hint The Hint field allows you to enter a Tool Tip that shows up when the Object comes in
focus.

HyperLink Type A combo box lets you select a URL type from the list. IWS use the appropriate protocol
when it loads the URL. The types include:
- file:

- ftp:

- gopher:
- http:

- https:

- mailto:
- news:

- telnet:
- wais:

E-Sign When this option is checked, the user is prompted to enter the Electronic Signature
before executing the Dynamic Property

URL Enter the URL address you want to access. The protocol type is not required to be
entered in the URL field as long as it is in the Hyperlink Type list.

Disable Enter a IWS tag or expression in this field. If the value evaluates to <>0, then the
Hyperlink function is disabled. If the value evaluates to 0, the Hyperlink function is
enabled.

Security Enter a positive integer in this field to specify the security level required to access this
object. If the current user does not have the required security level to access the
object, the Hyperlink property for the object is disabled.
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Mode Toolbar

The Mode Toolbar provide tools for general Screen editing. By default, this toolbar is on the right side of the
screen with the Static Object, Dynamic Object and Dynamic Properties Toolbars.

B~ de S

Selection The Selection tool is used to select or move objects on the Screen. If no [:3
other tools are selected, IWS will default back to the Selection tool.

Bitmap Editor The Bitmap Editor will switch between the Objects editing layer (where
Objects are placed) and the Background Picture layer (for static E_ll_"ﬂ
bitmaps). When the Background Picture layer becomes active, a =i
Bitmap Toolbar is displayed.

Note:
e To enable the Background Picture layer, the Enable Background checkbox in the Screen Attributes
dialog must be checked.

following objects:
- Closed Polygons
- Ellipses
- Rounded Rectangles
- Rectangles

Fill Color The Fill Color tool allows you to specify a default fill color for the ‘
-

Fonts The Fonts tool allows you to select the font, style, size, color and effects I:FI:
for new Text objects or for selected objects.

Note:

e The Fonts tool cannot be used with Grouped Text objects. Instead, you can ungroup the objects, apply
the Fonts tool, then regroup the objects.

Line Color The Line Color tool can be used to specify the default line color for new Objects, or for

selected objects. These objects include:
- Open Polygons .ﬁi'-?.ﬂ

- Closed Polygons

- Lines |
- Ellipses
- Rounded Rectangles Line Colar:
- Rectangles @ Soidline | | ING_ -
The Line Color tool uses a Line Selection " Dashed Line
dialog box to allow you to specify the line il |—1
style, weight and color. Giode Ok | Cancel |

Background Color The Background Color tool can be used
to specify a background color for the Screen.

Grid The Grid tool can be used to show or hid the Grid on the Screen
Note:
e The Grid Settings dialog (right click on a blank portion of a Screen) can be used to set default Grid
settings.
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Bitmap Toolbar

The Bitmap Toolbar provides a set of tools to edit bitmaps placed on the Background Picture layer.

Note:

e The Background Picture layer can be enabled in the Screen Attributes dialog, accessed by pressing
the right mouse button when the mouse cursor is in a blank portion of the Screen. Select Screen
Attributes from the list of options. The Screen Attributes dialog also appears when a Screen is first
created. Select the Enable Background checkbox.

e To access the Background Picture layer, select the Bitmap Editor tool in the Mode Toolbar

e O M B - i

Select Area The Select tool is used to select an area within the Bitmap Screen Editor e
for further processing.

Flood Fill The Flood Fill tool is used to paint the surrounding area with the color ‘ ﬁ.

you specified in the Fill Color tool.

Pixel Edit This is the Edit Image tool used to manually draw or manipulate bitmap
objects, pixel by pixel. {l
S
Picture: Colars:
E HE RN
i EEEC
= | B
E Tuouls,
=II;Il‘lllll;II-IIIII;II.IIIII;II.IIII y % 1
b NOo
' X
Cancel
Erase Area The Erase Area tool is used to remove the selected area from the .-"_"-?
Screen.
Change Colors The Change Colors tool is used to change the transparent fill color for
a selected area. ~=EEts
Note:

e Before using this tool, specify a fill color using the Fill Color tool, select the transparent color using the
Select Transparent Color tool, and define the area to fill using the Select Area tool

InduSoft Web Studio 8-49



IWS Training Guide Bitmap Toolbar

Select Transparent Color  This tool specifies a transparent color that is referenced by the
Change Colors tool. | E:u:l =

Toggle Transparent Color This tool will cause the color selected in the Select Transparent

Color tool to become transparent for bitmapped objects in the =
Bitmap Editor. E:'

Note:

e To enable the Background Picture layer, the Enable Background checkbox in the Screen Attributes
dialog must be checked.

e You can use Copy (Ctrl C) and Paste (Ctrl V) functions to exchange bitmap objects between the IWS
Bitmap Editor and other programs (e.g. Microsoft Paint Brush)
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Using Object IDs

Application Screens commonly use several adjacent Text Objects (with the Text I/O Dynamic Property) for input
of data. To navigate these Objects, you can use the mouse, positioning the cursor over the Object and clicking
the left mouse button. But if your application has a keyboard, there is another alternative for navigating through
the Text Object by use of the Tab key.

Every Object placed on an application Screen has an ID number. ID numbers are unique to every application
Screen and always start with 0. By default, the first object placed on the application Screen has an ID = 0, the
next object will be ID = 1, etc. When you select an object (i.e. place the mouse cursor over the object and click
the left mouse cursor), the ID will be shown in the Status Bar located at the bottom of the IWS development
screen.

Engineering + Runtime NUM C ID:0  DX: 40, Y: 34 W: 109, H: 16 NoDRAG

When the application is placed in a runtime mode and an application Screen is first opened, the focus will be
always be on the first object (i.e. the object with ID = 0). If you hit the Tab key on the keyboard, the focus will
shift to the next object (i.e. ID = 1), and so on.

So for example, we could create an application Screen that has three (3) Text ﬂ 5mmﬁ"ﬂ|
Objects with Text I/O Dynamic Properties with input enabled (as shown in the
Screen to the right). During runtime, you might want the initial focus to be on
the v1 data field. If you enter a numeric value, it would set the value for the
IWS tag v1. If you press the Tab key, you would set the focus to the v2 data v HHEE
field, etc.

The problem is that the Object ID is set, by default, based on the sequence of V2 I

the placement of the objects on the application Screen. For example, if the v1
Text Object was the first object placed on the application Screen, it's ID would
be equal to 0. But if it was not the first object placed on the Screen, it would
have a different ID.

w3 HHHE

You can change the Object ID of an object placed on an application Screen in
one of two ways:

c) Select an Object on the application Screen. Click on the Move Forward or Move
Backward icons in the Toolbar area to lower or raise its Object ID number. Note that you
can also use the Move To Front and Move To Back tools, but these every time you
move an Object to the front or back, it will become the first object or the last object. It is better to use
the Move Forward and Move Backward tools.

b G

d) Select an Object on the application Screen. With a standard keyboard (desktop PC) or a USB keypad
(for a Notebook), hold the Ctrl key down and press the + or — key (in the numeric keypad) to raise or
lower the Object ID number.

In the example above, we would want the v1 Text Object set to ID = 0, v2 Text Object set to ID = 1, and v3 Text
Object set to ID = 2. When we run the application, the initial focus will be on the v1 value, and when the Tab
key is pressed, it will move the focus to the v2 value, etc.
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Exercise: Using Static Objects with Dynamic Properties

Objective:

In the previous exercises, we first created a new Project, then created some MDI screens and on
one of the MDI Child Window screens (Main.scr), we placed several Static Objects. In this
exercise we will place Static Objects with Dynamic Properties on MDI screens to build our first
working application.

Create additional MDI Screens
We will first create several new application Screens. These will be MDI Child Windows, and will be the same
size as the Main.scr screen.

Screen Attributes E|
[0 Open the IWS development environment and | Deseipten: | Demo App Sereen
open the ClassTutorial PrOjeCt. Background Ficture Size i ) Locatiqn . _Securit_l,l:l
] Enable Backgraund . BMP | . Width: | 874 Top: | 150 g
[] Open the Graphics Workspace. [ Height[518 | || Lsft:[130 | Ohie
[] Place your mouse cursor on the Screens folder, Rurtire Propetties Screen Lagic
click the right mouse button, and select Insert. ' O
L] In the Screen Attributes dialog box, set the Style:  |Replace(Partia) v/ g
Description box to Demo App Screen, set the Border [ one |
Size & Location parameters to : SR : |
Width = 874 Height = 518 S
Top =150 Left = 150 [#] Receive focus on open
D Click the OK button [¥] Share tab order with other screens Tab Drder:. 0
[J In the Main Menu Bar, click on File > Save As 5 1[ coree
[] In the File name box in the Save As dialog box,
type TankDemo and press the Save button.
[] Repeat the last 2 steps (i.e. click File > Save As, enter a file name, and press OK) using the following file
names:
ActiveX [ STl =
ADO - * Project: ClassTutoriaLAPP ~ é l%]
Alarms N i +
Grid sl o n;c
. ©
PLC ey =V
RecipesReports e W=
Main.scr 233
Scripts Navigation.scr LI
. PLC.scr
Translation RecpeReparts.scr
TrendData iii’i;‘é; ?
[] When finished, you should have Twams:cr fu
the following Screens as shown. 8] Trendoata.sr B
= {2 Group Screen [
= 3 Startup.SG
i) FooTer.SCR g
ghﬂxa.sca
HE| MAIN.SCR @
MNAVIGATION.SCR
B3 WebPapes 2]
=R | Symbols HET
3| Graphics Saript
Library
BE Layout
B Ko [Bo@o. | || g
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Add Navigation Buttons to the Navigation.scr Screen

[J Open the Navigation.scr screen by double-clicking on the Screen | [ navigation |

name (or icon) in the Screens folder in the Graphics Workspace. a3
) . i | Static Objects R

[] Add a Button object to the Navigation Screen by selecting the + oy
Button tool in the Static Objects toolbar, putting your mouse cursor o
in the Navigation Screen, and while holding the left mouse button @ &
down, drag the mouse cursor to create the Button object. Release Vi
the left mouse button. <£JD;E

. . . . /v s

[] If necessary, resize the Button object by selecting it (left mouse Button tool O
click while mouse cursor is positioned over the object), and then £>
click and drag on the object handles. The Button object should be /
approximately 130 pixels wide by 30 pixels high. The Status Bar, Command
located in the lower right corner of the IWS Development interface, Dynamic o
will indicate the size (H) & (W) of the object. &

[] With the Button object still selected, add a Command Dynamic to
it. -

[J Double-click on the Button object to get to its Object Properties.

[] In the Caption field, type Static Objects.

[] Select the Command Dynamic from the pull-down combo box. | +=1

Click on the Config... button

c s __ _x

On Down | On'while | OnUp | On Right Down ¢ »  Key

W

Clskit [ Al
Clew

C_ Config. J]

In the Configuration dialog box, choose Type as Open Screen. In the Open Screen box, click on the ...
button and select Main (Main.scr). Click OK. Close the Object Properties dialog box.

Configuration @

p  OnRight Down  On Right Up | On Double Click

On Down | Onwihie

Type: Open Screen

Upen Screen:
Main

Options

Enable Focus [IForce [1Beep [ Release
[ Confirm [C1E-Sign
Dizable: | | Security: | 0
[ 0K ] [ Cancel
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] Add other button objects as shown.

Button Caption Screen to Open (Command Dynamic) ——
Active Objects Standard.scr | Static Objects
Tank Demo TankDemo.scr | Active Objects
PLC PLC.scr
Alarms Alarms.scr | Tank Demo
Trend Data TrendData.scr
Scripts Scripts.scr | EEC I
Translation Translation.scr | Alarms |
Recipe/Reports RecipeReports.scr
ActiveX ActiveX.scr | Trend Data |
Grid Object Grid.scr | Serion |
CTl
ADO.NET ADO.scr 2
[] Align and vertically space the Buttons using the IWS alignment tools (see the | Translation |
“Align and Distribute Toolbar” section).
| Recipes/Reports
Add a Navigation Button to the Standard.scr Screen. | p—
When we initially created the Screens (in a previous exercise), we created one ctive
Screen that was a full-size (non-MDI) screen called Standard.scr. We will use this | .
Screen to create a demo screen using Dynamic Objects. However, since this screen SObice
is a full-size screen, it will overwrite the Navigation Screen (Navigation.scr). So we
need to have a way to return (i.e. navigate) to the startup Screen group (Startup.sg). | ALLLIE
We will do this by adding a Button Object in the Standard.scr Screen, with a

Command Property that opens up the Screen Startup.sg.

OO0 OO0 0O O00

Open the Screen Standard.scr
Select the Button tool from the Static Object Toolbar

Click and drag in the Standard.scr screen, creating a button. Place in the lower left corner of the
Screen.

With the Button object selected, add a Command Dynamic by clicking on the Command Dynamic tool
in the Dynamic Properties Toolbar.

Double click the Button Object to open the Object Properties.
In the Caption Field of the Button Object Properties, type Startup

Open the Command Dynamics Object Properties by selecting Command from the combo box in the
upper right corner of the Object Properties dialog box.

Click on the Config... button

In the Configuration dialog box, choose Type as Open Screen. In the Open Screen box, click on the ...
button and select Startup (Startup.sg). [Note: you have to select *.sg File type in the Open dialog
box]. Click OK. Close the Object Properties dialog box

Testing it out.

[] Select from the Main Menu_ Bar FiIe_% S_alve All to be sure all Scree_ns are saved. Next, =
close all the Screens by using selecting File > Close All from the Main Menu Bar.

[] Run the application by selecting the Run Application button.

] Checkout all navigation buttons to make sure they function correctly.

L1 Click on the Close Application box in the upper right corner of the runtime Screen.

[] Select the Stop Application button.

STOR
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Replace Function & Custom Properties

In several of the objects we have seen so far, there has
been a Replace button that we have not discussed yet.
The Replace button is located in the Object Properties
dialog box for each of the objects that we have covered.
However, since we had not used any tags or strings with
the objects (except for one Button object), we have not
covered the Replace function until now. The Replace
function provides a fast and simple tool to replace Strings,
Tags or Properties for a single object or a group of objects
(Grouped Object).

When the Replace button is pressed, a Replace dialog
box is launched. The Replace dialog provides three main
interface sections:

Drop Down Combo Box
The drop-down combo box allows you to select (filter)
the type of information that can be replaced. The
filtered information shows up when the Whole Tag
Name tab is selected in Grid area below. The choices
are:
e Tags Only

Displays only tags which are configured

directly (i.e. Application Tags and Internal

Tags)

e Tags + Properties

Object Properties

Fonts... Aligr: “%l -

Button 4

Extern tranzlation
HMultline
Wirap Text

Fill Calar: | - Auto gray out

Replace
Tags wnily

String Yalue | Whde Tag Name

X

w [[replace by parts

From

To

Ok ] [ Cancel

Displays both the Tags and Properties configured as Mnemonics configured as Custom Properties

e Custom Properties
Displays only the Custom Properties

Replace by Parts Checkbox

The Replace by Parts checkbox is frequently used when you have a Group of Objects or a Linked Symbol.
When this checkbox is checked, you can replace portions of a group of tag separately; i.e. the main tag
name, the array index, a class member or a tag field. When the Replace by Parts checkbox is selected, a
different From/To Grid and Tabs section of the dialog box appears.

Replace

Tags + Properties v

String Value | Main Tag Name || Array Index | Class Member | Tag Field

Replace by parts

From

To

ok [ cence |
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From/To Grid with Tabs

The Grid is used to define the existing Tag Name or String Value (in the From column) and the
replacement for the Tag Name or String Value (To column). This Grid is populated with all matches that
meet the search criteria specified above.

Notes:
e Each Object and Dynamic Property has a Replace button in its Object Properties dialog box.

e The drop-down combo box defines what information shows under the Whole Tag Name tab in the Grid
section below.

e |If you select the Replace button from a Dynamic Property Object Properties dialog box, you will only
see the tags, custom properties and strings for the specific Dynamic Property selected. Any
replacements made will only effect the specific Dynamic Property. If you want to change the tag name.
custom property or string value for the object, select the Replace button at the Object level.

e |f you select a Group of Objects and then select the Replace button from the Object Properties dialog
box, all of the Objects and Dynamic Properties can be effected by the Replace function.

Custom Properties

Custom Properties are frequently used with generic objects (e.g. Library Symbols) when the tag name,
expression, or value is not determined until development occurs. So instead of creating objects with phony tag
names or sting values, and later replacing the tag name (which initially could result in an undefined tag error) or
string values, we can instead define a Custom Property for the tag name, expression or value and then use the
Replace function when the object is inserted on the screen (or anytime before running the application).

The format of a custom property is as follows:
#<Label>:<Default>
where: # symbol used to indicate a custom property
<Label> is a name used to identify they property
: a delimiter for the optional value
<Default> us an optional default value for the property

The Custom Properties can be used with Constants, IWS Tag Names, Indirect Tags, Array Tags, Boolean
Tags, Numeric Tags (Integer & Real type), String Tags, and Scripting expressions. Custom Properties work for
IWS Script as well as VBScript.

Notes:

e To define a Custom Property used as a Constant, replace the Numeric value with #Label:, where
Label is any valid name (using alphanumeric characters). It is best not to use the name of an existing
tag so as to prevent confusion. You can define an initial value for the Constant by using the following
syntax #<Label>: <Default>, e.g. #StartPoint:100.

e The Constant name (e.g. Label) is not added to the application tags database.

e You should use the <Default Value> delimiter ( : ) even if there is no default value used
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To give an example, we will create a simple button object (as shown below) to which a Command Dynamic
Property is added. In the Command Dynamic, a Script is added (as shown). The Replace Dialog (after pressing

the Replace button is also shown.

this is a test

Object Properiies x|
-WJ [ Replace... I Hint: Command v
| OnDown | On'whie | OnUp | OnRightDown € »  Ke¥ )
= b
Tag Expression | Bl |
01 [#vart: 1 - Hﬂft LA
El#uarl Svarl: + 3 + #vak100 ==
e I Config... I

Tags « Properties v|  [replace by parts
String Value | Whole Tag Name
From To
#vat100 100
#varl:
#var2:
i OK ] [ Cancel J

As it currently stands, although the IWS application will execute, nothing is saved and the expressions are not
processed. We need to replace the Custom Properties #var1: and #var2: with real tag names since the result
of an expression needs to be stored in a tag. We will replace them with tags v1 and v2, respectively. These
tags were already defined in the Application Tags Database, otherwise IWS would open a dialog box asking

you to define them.

Replace kS
Tags = Properties v [[Repiace by parts
3 this is a test = | String Value | Whole Tag Name |
From [ To
#val100 100
#varl [
e e
< . i #var2: I/ v2 / I
ﬂ I Replace... I Hint: Command ~
OnDown | On'whie | OnUp | On Right Down & & Kev
v
Tag Expression |~ .
01 [#vart: |1 gd‘t ] an
02 |#var2 #varl: « 3 « #val100 =
o] (o ]

/

Enter tag names v1 and v2 into the To field. Press OK.

Once you have pressed the OK button in the Replace dialog box, notice that the Tag names that were entered
in the To field of the Replace dialog box have been added to the Global Properties. Now, when the Screen
which the Button object is placed on executes and the Button object is pressed, tag v1 will be set to a value of
1, and tag v2 will be set to a value of 104.
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4| Hint: | Command ¥ | —— Tagnames specified get entered
On Down | On'While| OnUp | On Right Down € * _KE}' _ into <Default> field.
W
Tag Exprassi ~ L : |
01 [#vart v ' [ Shift [] Al
02 | #var2.v2 #vari:vl + 3 + #val100 Cul l:]
- |

Notes:

e In some cases, an Object may require the use of a specific type of value; e.g. a String, Boolean, or
Numeric value. To use the Custom Property in this manner, you must enclose the Custom Property in
curly braces { }. For example, the Caption field of a Rectangle can use a String to display some Text
during runtime. To use a String with a Custom Property in a Caption field, the syntax would be:

{#<Label>:"<DefaultString>"}
If the Custom Property is used in the Caption field, you would need to press the Object’'s Replace
button in order to replace the default string.

As mentioned, Custom Properties also work with VBScript. VBScript is a programming alternative to the
spreadsheet oriented format of the IWS Scripting Language. The $ operator is used to signify to the VBScript
engine that a IWS Tag, Property or Function is being referenced.

In]
Replace E]
| Tags + Properties |  [Replace by parts
§ this is a test String Value | Whole Tag Mame
From To
#valk100 100
¥ #varl:
Dbject Properties [} e
-ﬁ‘ | Replace... i Hint: Command v
On Down | On'Whie | OnUp | On Right Down € & ~ Key
w
< S#varl: =1 Fomt T
S#var2: = S#varl: + 3 +5#val 100 hift Al
Ool =9
Config... ok || cancel

The equivalent expressions are added in the VBScript area of the Object Properties dialog box for the
Command Dynamic. When the Replace button is pressed, a Replace dialog box appears that is similar to the
dialog box that appeared when the IWS Scripting Language was used.
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Replace EI

Tags + Properties w [CReplace by parts

String Value | Whole Tag Name

From [ To =
#val100 1 loject Froperie
#vart L v = [ Replace... ] Hint:| ” Command L |
Fvard I/ V2 I

OnDawn | On While | OnUp | On Right Down ¢ » K&

A 5#vartvli=1
N [FFvar2vZ= S#vartvl+ 3 + S#val-100

CIShit [ Ak
=

L _oc [ cace | Config...

When the Tags v1 and v2 are entered into the To field of the Replace dialog box and the OK button is pressed,
the IWS tag names v1 and v2 will be inserted into the <default> field. When the application is run and the

Button object on the Screen is pressed, the tag v1 will be set to a value of 1 and the tag v2 will be set to a value
of 104.

Notes:

e VBScript requires that the Default separator (the : character) be used, otherwise an error will occur.
e When using a Custom Property with VBScript, be sure to do the following:
- You must define all the <Label> fields with the Replace dialog box otherwise you will get an
VBScript syntax error

- Be sure that you do not leave any spaces between the $ and the #, otherwise you will get a syntax
error
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IWS Symbol Library

The IWS Symbol Library contains a group of reusable objects that have been develop for quick and easy
insertion into an IWS application. You can add to the Symbol Library as well as modify the existing symbols

The Symbol Library has been revised for IWS Version 6.1 SP2. Most of the Symbols in the Library are now
Linked Symbols instead of a Group of Objects. The advantage of Linked Symbols is that they can be changed
once and the changes are automatically replicated everywhere the Linked Symbol is used. This makes Symbol
updates simple.

The IWS Symbol Library can be accessed from the Main Menu Bar by selecting View - Library or selecting
the Symbol Library icon in the Standard Toolbar. The Symbol Library consists of a number of Master

Linked Symbols stored in the Systems Folder in several subfolders that correspond to a functional

category. Once a Master Linked Symbol is used in an application, one copy of the Master Linked

Symbol is placed in the Application Symbols folder of the Symbol Library.

With IWS Version 6.1 SP2, the System Symbols folder (containing the Master Linked Symbols that can be
used for all IWS applications) is located in the \Symbol subfolder in the directory where the IWS program is
installed (default is C:\Program Files\InduSoft Web Studio v6.1). The \Symbol subfolder contains a number of
subfolders, corresponding to the folders as shown in the Symbol Library under the System Symbols folder. The
Application Symbols folder (as shown in the Symbol Library, which contains a copy of the Master Linked
Symbol and any custom created Linked Symbols that are used for your application) is stored in your Project
directory in a \Symbol subfolder. The Linked Symbols in the Application Symbols folder can only be used by
your application, and are not usable by other IWS applications.

E Library
= 3 System Symbols

3 100%|

# (] Anows E

#- (] Bargraphs 0% —|

# (1 Buttons =

% Commars d T =

# (] DateTime —

85 loons slider01 slider02 slider03 slider04
#® (] Meters

= Motors "
= Pipes H
w1 Pumps .
@ (1 Shidess o
= 1 Tanks a
® (3 TexiD b 1A

- (& Transportation slider05 slider06 sliderd? slider0a
= Valves

£
:
‘ g
¥

i

)

| ?
&

slider09 slider 10 slider11 slider 12

Notes:

e Linked Symbols are simply a symbol (group of objects) that can be linked back to a Master symbol. If
the Master symbol is changed, all of the copies of the Master Symbol will automatically change.

e |WS provides System-level Master Linked Symbols (System Symbols) and local-level Master Linked
Symbols (Application Symbols). The Linked Symbols can be un-Linked from the Master, if required.

e Master Linked Symbols can be created and edited (modified).
e Linked Symbols cannot be rotated, unlike a Group of Symbols from the legacy Symbol Library
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Inserting a Linked Symbol from the Symbol Library onto a Screen

The IWS Symbol Library contains many symbols that you can use for your application. To insert a linked

symbol from the Symbol Library onto a Screen, do the following:

e Open (or create) an application Screen

e Open the Symbol Library by
a) selecting View - Library from the Main Menu Bar, or @
b) selecting the Symbol Library icon in the Standard Toolbar, or
c) double-clicking the Symbol Library icon from the Graphics Workspace.

e View the Master Linked Symbols in the Symbol Library by opening the System Symbols folder. Left
click on the subfolder that contains the category of the symbol you are interested in. You should see all

the Symbols in the selected subfolder.
e Left click on Symbol of interest. The Symbol should now be highlighted.

e (Go back to your application Screen. Your mouse cursor should have a small rounded rectangle
attached to it. Position your mouse cursor where you want to insert the Symbol and left click the mouse.

¢ You have now inserted a Linked Symbol on your application Screen.

Notes:

After inserting a Linked Symbol from the Symbol Library (System Symbols folder), a copy of the
Symbol will be placed in the Application Symbols folder in a subfolder identical to the System
Symbols subfolder from where the Symbol was located. The Application Symbols folder contains
Linked Symbols that are only used for your current application.

If you make any changes to a Linked Symbol that has been placed on your application Screen, by
default the changed Linked Symbol will be saved in the Application Symbols subfolder, not in the
System Symbols folder. You have the option to save the changes to the System Symbols subfolder,
however.

Adding additional Linked Symbols to your Application

Once you have inserted a Symbol from the System Symbols folder onto your application Screen, you may want
to insert another identical Linked Symbol on the same Screen or another Screen. You can repeat the above
procedure (“Inserting an existing Linked Symbol from the System Library on a Screen”) which will insert a
Linked Symbol from the System Symbols folder, but for reasons to be pointed out shortly, the better way to
insert another Linked Symbol on your application Screen is by using the Symbol(s) in the Application Symbols

subfolder of the Symbol Library.

orkepa x | | ] @5 vibrary | ]
= §i Project: ClassTutorial APP 8 L Symbols A
ERw | ISETEET}‘S ] Apphcation Symbols
El Footer.sor =3 System Symbo
E Header.sor % Architecturs
ﬂj Main.scr # - Anows
ﬂj Navigation,scr % (] Bargiaphs & & &
5] Standard.scr + (] Bultons
¥ () Group Screen + [_] Command
Web Pages + [_] DateTime D
8- lcons valvedl valveQ2 valved3
S Graphics S # ] Meters
& Library # (] Motors
EB Layout % ] Pipes
+ ] Pumps
+ ] Shders &
# () Tarks
# ] TexlD
# [ Transpartation valve04 valve0s valves
+ ] Valves
B ho m @ v
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Notice in the above picture, there are currently no files (or subfolders) shown in the Application Symbols
folder, shown in the Symbol Library or the Symbols folder in the Graphic Workspace (the Symbols folder in the
Graphic Workspace is the same as the Application Symbols folder in the Symbol Library).

If you now select the valve05 symbol (after selecting it, the border of the Symbol will be highlighted), open your
application Screen, position your mouse cursor and left click, the valve05 symbol will be placed on your
application Screen. Note in the picture below that the inserted symbol (valve05.sym) is copied into the
Symbols folder in the Graphic Workspace (the Symbols folder in the Graphic Workspace is the same as the
Application Symbols folder in the Symbol Library).

* | 4] standard | &

= g% Project: ClassTutorial.APP
= {3 Sareens
] Footer.ser
| Header scr
R Main.ser
& Navigation,scr

]

>

iii| Standard.sor
# (] Group Screen

»CEOO0+AN

() Web Pages

=T Valves

E_“'f valvel5.sym
g Graphics Saipt

% Lorary

-
=2 Layout

To insert another valve05 symbol, you simply place your mouse cursor on the valve05 icon in the
Symbols\Valves folder (as shown), right mouse click and select insert. A new copy of the valve05 symbol will
be placed in the upper left corner of your application screen. Select (click) the symbol on your application
screen and drag it to the desired location.

The reason that you want to use the existing symbol (from the Symbols folder of the Graphics Workspace, or
the Application Symbols folder in the Symbol Library) to insert another Symbol in your application is that if you
make changes to the Linked Symbol, you want to use the modified Linked Symbol, not the original (Master)
Linked Symbol contained in the System Symbols folder.

Notes:

The Symbols folder in the Graphics Workspace is the same as the Application Symbols folder in
the Symbol Library. The contents of this folder are stored in your Project directory under the subfolder
\Symbol

To insert a duplicate symbol, use symbols contained in the Symbols folder of the Graphics
Workspace, or the Application Symbols folder in the System Library. This will preserve this symbol as
the Master Linked Symbol for your current application.
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Creating a new Linked Symbol (Application or System)

Creating a new Master Linked Symbol is a straight forward process. The steps to do this are as follows:

Create a new (empty) application Screen, or use a currently opened screen.

Insert any number of Static Objects, Active Objects, and Dynamic Properties that will be used for the

Linked Symbol. You do not need to group these Objects together.

You may want to insert Custom Properties in one or more of the Objects or Dynamic Properties used.

See previous section on how to add Custom Properties.

Using the Selection Tool in the Mode Toolbar, select the Objects that are to be used for the Linked

Symbol

With the Objects selected that are to be part of the new Master Linked Symbol, click on the right mouse

button and select Create Linked Symbol.

A Save As dialog box will open, prompting you to enter a unique file name for the symbol. The file will

be stored in the \Symbol subfolder of your Project folder.

An icon for the new Symbol will now appear under the Symbols folder in the Graphic Workspace. You

can select this icon, click the right mouse button and:
a) Select Insert to insert a copy of the Application Linked Symbol in a Screen, or

b) Select Send to System Symbols to copy the Application Master Linked Symbol to the System

Symbols folder, making this new Linked Symbol available to all IWS developers.

Notes:

When you create a new Linked Symbol, you are creating a Linked Symbol for your Application. This
Linked Symbol, in its current state, is not available to other IWS applications.

To make the new Linked Symbol to other IWS applications, you must save it into the System Symbols
folder of the IWS Symbol Library. You can do this through the Send to System Symbols option.

While the Application-level Linked Symbol can have the same symbol name as a Linked Symbol in the
System Symbols folder, it is highly recommended to uniquely name your new (created) Linked
Symbol so as to avoid confusion.
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Editing a Linked Symbol

You can edit Linked Symbols. But the catch is that you can only edit an Application Linked Symbol. If you want
to change a Linked Symbol in the System Symbols folder of the Symbol Library, you must first copy (insert) a
System Symbol into your application (making it an Application-level Linked Symbol), edit the Application-level
Linked Symbol, then select Send to System Symbols to send the updated Linked Symbol to the System
Symbols folder. When the updated Linked Symbol is stored in the System Symbols folder, other IWS
applications can access it.

There are a couple methods to edit a Linked Symbol:
e If the Linked Symbol is inserted on your Screen, then:
- Select a Linked Symbol (left click on the Linked Symbol)
- With the Linked Symbol selected, click the right mouse button
- Select the Edit Linked Symbol option

e If the Linked Symbol is not inserted on your active Screen, then:
- Open the Graphics Workspace.
- Open the Symbols folder if it is closed
- Click (left mouse click) on the Linked Symbol you want to edit
- With the Linked Symbol (in the Symbols folder) selected, click the right mouse button
- Select the Edit option

After doing one of the above steps, you will now have the Linked Symbol Editor opened. Using the Linked
Symbol Editor, you can do any of the following:

e Add, modify or delete Objects and Object Properties
e Add, modify or remove Custom Properties
e Add, modify or remove Dynamic Properties

After changes are made to the Linked Symbol, you need to save the Linked Symbol. This is done by either
selecting from the Main Menu Bar File - Save, or by clicking the right mouse button on the Linked Symbol
name above the Screen and selecting Save, or pressing Ctrl S.

After saving the linked Symbol, you will need to re-verify the application to insure all Linked Symbols are
updated. This is done by saving and closing all Screens, then selecting Tools > Verify Application from the
Main Menu Bar.

Notes:
e The Linked Symbol Editor is used to edit Linked Symbols. For the most part, it looks and works like a
Screen

e You do not need to Group the Objects before opening the Linked Symbol Editor. The Editor will do this
for you. However, objects in a Linked Object can be Grouped.
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Creating Tooltips for Custom Properties used with Linked Symbols

Custom Properties can be used with regular objects, but when using a Custom Property with a Linked Symbol,
you can create ToolTips to remind a developer what information needs to be entered into a Custom Property
field.

To create a Tooltip for a Custom, property, perform the following steps:
e Either create a new Linked Symbol or select a Linked Symbol that has been used with your application.

e With the Linked Symbol selected, open the Linked Symbol Editor (reference the “Editing a Linked
Symbol” section)
Note: The object must already have Custom Properties, or you need to add the Custom
Properties to the Object. Reference the “Custom Properties” section.

e Position your mouse cursor in an area of the Linked Symbol Editor Screen where there are no objects.
Click on the right mouse button and select Edit Symbol Properties.

¢ In the Description field of the Symbol Properties dialog box, type a Tooltip message for the various
Custom Properties.

e When finished, click on the OK button, save the updated Linked Symbol and close the Linked Symbol
Editor.

e Save and close all open application Screens.
e Select Tools > Verify Application from the Main Menu Bar to update all Linked Symbols

e When you double-click on the Linked Symbol in an application Screen and open the Object Properties
for the Linked Symbol, moving your mouse over the Custom Properties will now show the Tooltip.

Notes:

e Tooltips are displayed when the mouse cursor passes over the Custom Properties in an open Linked
Symbol Object Properties dialog box.

e You open the Linked Symbol Object Properties dialog box by double clicking on the Linked Symbol.

Unlinking a Linked Symbol

You can easily unlink a Linked Symbol by selecting (position you mouse cursor on the Linked Symbol and click
the left mouse button) the Linked Symbol in your application Screen, click the right mouse button, and select
the Unlink Linked Symbol option. Unlinking a Linked Symbol is used to separate the Symbol from the Master
Linked Symbol, so that when changes are made to the Master Linked Symbol, the will not update the Symbol.

Note:

e Once an Linked Symbol is un-linked, there is no re-link tool. You can, however, select all of the objects,
click the right mouse button and select the Create Linked Symbol option.
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Deleting a Linked Symbol
You can delete a Linked Symbol by selecting the Application-level Linked Symbol in the Symbols folder of the

Graphics Workspace, clicking the right mouse button and selecting the Delete option. You will be prompted to
confirm the deletion.

Note that this will only delete Application-level Linked Symbols. It will not delete Linked Symbols that are in the
System Symbols folder of the Symbol Library.

Paste Link

IWS includes a Paste Link tool. This tool allows you to take a source picture file, in multiple image file formats,
and paste it in an application. If the source file changes, the picture in the application will change as well. The
linked object is not part of the Screen, however.

To use the Paste Link function, select Edit > Paste Link from the Main Menu Bar. Paste Linked objects are
not Linked Symbols, in that they do not have Objects and Properties associated with them.

Notes:

e The Paste Link function is not available for Windows CE-based platforms.
e The Paste Link function supports multiple file formats

e |tis recommended to place the source picture in Project folder.

Legacy Symbol Library
The Legacy Symbol Library (previous to IWS Version 6.1 SP2) consisted of symbols that were really a Group of
Symbols (or objects). If you need to access these legacy symbols, this is possible to do.

e Be sure a previous version of IWS is installed on your development system in a unique folder from IWS
Version 6.1 SP2.

e From the Main Menu Bar, select File > Open File.

e In the Open File dialog box, point to the \Lib folder where the legacy IWS program was installed. This
is usually in the Program Files folder of the C:\ drive (e.g. C:\Program Files\InduSoft Web Studio
v6.0\Lib)

o Select the file type as All Files (*.*)

e There will be files that represented the Symbol categories. Click on of them, and click on Open.
(e.g. Arrows, Bargraphs, Buttons, Common Controls, Conveyors, Date & Time, FileBrowser, Frames,
Icons, Links for NT, Meter, Motors, PC_PLC, PID, Pipes, Pumps, Pushbtn, Sliders, Tanks, Trucks,
Valves)

e A new Screen will appear in your application containing the set of legacy Symbols in the selected
category. These symbols (Group of Symbols) can be copied and pasted into your application.

Notes:

e Symbols from a Legacy Symbol Library can be used in a IWS Version 6.1 SP2 application, but only as
a Group of Symbols.

® You can convert the Group of Symbols into a Linked Symbol.
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Exercise: Creating a Demo (TankDemo)

This Exercise builds on the previous Exercises. In this Exercise, we will create a simple demo screen that uses
Linked Symbols from the Symbol Library and Class Tags. We will create three (3) tanks with Temperature,
Pressure and Fill Level Properties. The demo will become functional in a later Exercise. When we complete this
Exercise, the TankDemo Screen will look as follows:

D&_TP
Tank1 Tank2 Tank3 \
E .

O O O

Pressure Temp Level

HHH# #HE# HiH#
Tank # {TankNum}

Contents [TankNum].Cont

Y| (A

Add Class Members and Tags to the Database

[] Open the Database Workspace.

] Open the Classes folder by placing your mouse cursor over the folder and clicking the left mouse button.
Click on the folder cTank and open (left click) on the Datasheet View for Class cTank (this Class definition
was created in a previous Exercise)

[] We will add descriptions to the Class Members and add six additional Class Members (Contents, State,
StateP, StateT, StateL, InspDate) as follows shown below:

£ Class:cTank|
Mame Type | Description
1 Name String | Tank Name
2 FhysicalLocation String * | Tank Location
3 | Capacity Real * | Capacity (gallons)
4 |F¥ Level Real * | Level (gallons)
5 (KW Temperature Real * | Temperature (F)
& ¥ Pressure Real * | Pressure (psi)
T Contents String *| Tank Contents
8 | State Integer * | Overall State Indicator for Tank
9 |7 StateP Integer | State of Pressure
10 | StateT Integer | State of Temperature
19 |7 Statel Integer | State of Level
12 InspDate String * | LastInspection Date
* Integer b
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Right mouse click on the Class: cTank icon above the Screen, and select Close.

|

In the Database Workspace, open the Application Tags folder and double click on Datasheet View.

|

The Application Tags database should have an Array Class tag named tank. Set its Size argument to a
value of 3.

Add a new integer tag called TankNum with a Startup value of 1
Add a new integer Tag array ValveFillState, size 3
Add a new integer Tag array ValveEmptyState, size 3

Add a new integer Tag array ValveFillCommand, size 3

Oo0Oooao

Add a new integer Tag array ValveEmptyCommand, size 3

E Application Tags
Mame Sire Type Description SCope

1 (K v 0 |Integer | veariable 1 Server M
2 |z 0 |Integer ™| variable 2 Server M
3 |l w3 0 Integer * | \ariable 3 Server b’
4 My Pr 0 String * | String Pointer Server b’
g * | Integer Pointer Server b’
& | tank v Server e
7 |l TankMum 0 Integer * | tank Index Server b’
8 Ei] WahseFillState 3 Integer * | valve fill state Server b’
5 ﬂ'i] ValhweEmiptyState 3 Integer * | valve empty state Server b’
10 |[=] vaveFaicommand 3 |Integer M| valve fill coprfand Server ¥
1 [] \ahreEmptyCommand 3 b empty command | Server ¥
& b Server ¥

O Right mouse click on the Application Tags icon above the Screen, and select Save and then Close.
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Draw Tank, Valves, Arrows and Piping

[0 Open the TankDemo.scr Screen by opening the Screens folder in the Graphics Workspace and double-
clicking on TankDemo.

O Open the Symbol Library by clicking on the Symbol Library icon in the Graphics E
Workspace or by clicking on the Symbol Library in the Main Menu Bar.

O In the Symbol Library, select the following Symbols from their respective subfolder and place them, one at a
time, in the TankDemo Screen. We will arrange them in the next step, but for now just place them on the
TankDemo Screen.

Symbol Subfolder Symbol Name
Tanks tank05
Valves valve03 and valve04
Arrows Arrow05 and ArrowQ7
Pipes pipe01, pipe02, pipe06 and pipe07
P e B > E —_— J =
(= 0E valved3 valved4 Arrowis Arrow07 pipe01 pipe02 ppeos pipe07

O Arrange the linked symbols in the following manner on the TankDemo Screen:

Pt 2 R—
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Notes:

e You can move an object by holding down on the Shift key and pressing the left, right, up and down
arrows on your keyboard.
® You can turn off the Snap-to-Grid feature by moving your mouse cursor to a blank area of the
screen, click the right mouse button, and select Grid Settings. Uncheck the Snap to Grid checkbox.
e In the Grid Settings dialog box, you can change the size of the Screen Grid. The Grid Setting (H) &
(V) can be as small as 5 pixels.
e To help draw fine detail objects, you can do the following:
a) Turn off the Snap to Grid feature (see previous Note)
b) Make Grid Size 5 (H) x 5 (V) (this is the finest granularity allowed)
¢) Inthe Standard Toolbar, change Zoom setting to 200-500% as required.

[0 Save the changes you made to the TankDemo.scr by positioning your mouse cursor on the TankDemo
screen icon located just above the Screen, clicking the right mouse button and selecting Save. Alternatively,
you can left click on the Save icon in the Standard Toolbar.
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Set Valve Command and State Indicators

In this step, we will specify the Fill and Empty Valve Commands and State Indicators. The Valves are Linked
Symbols.

O Double click on the Fill Valve Objec v :
Replace... | Hint:
O Click on the Expand button 4| n

Mame. |Valveswaive0dsym | [F]U i Expand
O Type ValveFillCommand[TankNum] in the e | — 2 * e m/

Value field for the TagCmd Property Property Value s
TagCmd
O Type ValveFillState[TankNum] in the Value Tagstate T BinkSlow | 2
field for the TagState Property :
O Click OK
O Click on the Arrow next to the Fill Valve.
[0 In the Value field for the State Property,
type ValveFillState[TankNum] ) —— ok |
TagCmd [L.;] ValveFillCommand[TankMum]
Fill Valve TagState | [i] valveFilState Tankhum]

oK ] [ Cancel

D&::_._'
\ P
I
|

Empty Valve

Symbol Properties @

| Property Value |
. TagCmd [l=] valveFillCommand[Tankium]
O Click on the Empty Valve TagState | [+7] valveFillstate[Tanknum]
O Click on the Expand button

O Type ValveEmptyCommand[TankNum]
in the Value field for the TagCmd
Property

|

Type ValveEmptyState[TankNum] in
the Value field for the TagState Property ok ][ concel

Click OK

Click on the Arrow next to the Fill Valve.
In the Value field for the State Property, type ValveFillState[TankNum)]
Close the Object Properties dialog box.

O o0Oood
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Define the Level Indicator for the Tank Symbol

In this step, we will set the parameters that define the Tank Level indicator.
0 Double click on the Tank Symbol

O Click on the Expand button

0 Specify the following values in the Value field as shown below

Symbol Properties @

Property | Value
Max u@ tank[TankMum].capadty |
Miry 0
TaglLevel % tank[TankiNum].level
Ok l [ Cancel

O Click on OK
[0 Close the Object Properties dialog box
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Draw Tank State Indicators

In this step, we will draw Tank State Indicators. These indicators will indicate if any state (Pressure,
Temperature, or Fill Level) is in a warning state.

[0 Using the Ellipse Tool in the Static Objects Toolbar, create an Ellipse Object (small circle) on the
TankDemo Screen that is approximately 22 (W) by 22 (H) pixels in sze. The Ellipse Object properties are
as shown:

(]

Properties ;
ﬂ Replace... | Hink:| [ ] | Ellipse |

Shyle Line
: Elipse + | () Ma Line Calar; [- -
(%) Solid Line

: ‘Weight:| 1
g :ﬁ 7. Colar: ED B () Dashed Line

L] with the Ellipse Object selected, click the Colors Dynamic Property icon. The Limit Expression field for the
first object will be tank[1].State and the Change Limits need to be set as shown.

Object Properties X

%8| [ Raplos. ] Hint [ cours v
Type ByLimt | LimitExpr| tank[1)State ™
Change Limit  Color  Blink Change Limit Color Blink

0 [mm~none v [2 |-~ (none ~|
— hndaoll | |=SE Rkl |

[ =3~ [none | | ||mm > noNE v |[Mote |

O Above the Ellipse Object (the circle), insert a Text Object and type Tank 1

O

Using the Selection Tool, select the Text Object and the Ellipse Object. You can group them if you want.

O Using copy (Ctrl C) and paste (Ctrl V), add additional State Indicators for Tanks 2 & 3. You will need to
change the Text Object to Tank 2 and Tank 3. You will also need to change the Colors Dynamic Limit
Expression to tank[2].State and tank[3].State.

[0 Close any open Object Properties dialog boxes.
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Draw Pressure, Temperature and Level Bar Graphs

In this step, we will create three bar graphs that represent the Pressure, Temperature and Fill Level of the Tank

selected.

[0 Using the Rectangle tool in the Static Objects toolbar, create a Rectangle Object that is approximately 35
(W) by 80 (H) pixels in size, and has the following properties:

ﬂ] Hint: Rectangle vl
Border Fill
Type: iSnIH.‘J v () MoFill
OFi Color: |I:I -
|l Weight| 1
Color: ght:| ] l Caplicn.. ]

0 With the Rectangle Object selected, click on the BarGraph Dynamic Property to add it to the Rectangle
Object. Fill in the Properties as shown below.

ﬂ [ Replace... ] Hint: BarGraph v
Tao/Expression: | Tank{TankNum].Pressure ]
Minimum Value: | 0 Direction Orientation
Maximum Value: | 30 B gut:ﬂe,
Foreground Color: I? Szl O Down

[] With the Rectangle Object selected, click on the Colors Dynamic Property to add it to the Rectangle
Object. Fill in the Properties as shown below.

ﬂ] [Hep1ace... ] Hint: Colors v
Type | By Limit w | Limit Expr:| tank{TankNum] StateP ]
Change Limit Color Bl Change Limit Color Bl

0 .-':NDNE v 2 '-"NDNE v
[1 LI~ |NONE » v NONE w |[More

[] Above the Rectangle Object, insert a Text Object and type Pressure.
[] Below the Rectangle Object, insert a Text Object and type ###.# in the Caption field.

Object Properties E3]
S| (Fophos. ] it [ree
Caption: | e ’
Aligr: | Center | []Border l—'- = Tampa
[ Fonts ] Background: |[ |« Extemn translation
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L1 with the Text Object selected (the Text Object below the Rectangle Object), click on the Text I/O Dynamic
Property. Fill in the Properties as shown below.

0

- Hint:

Tag/Expression:

[1E-Sign

Texi VO

tank{TankNum] Pressure

[1Input Enabled

Frot;

Decimal

[] Group the the two Text Objects and the Rectangle Object.

L] Copy (Ctrl C) and Paste (Ctrl V) the grouped Object twice (one will be for Temperature, the other for Level.
Position them side by side, under the Tank State Indicators.

] Ungroup the 2 Grouped Object and specify the Properties for the various Objects as follows:

Object

Text Object above

Text Object below

Text I./O Dynamic Property
BarGraph Dynamic Property
BarGraph Dynamic Property
BarGraph Dynamic Property
Colors Dynamic Property

Property
Caption

Caption
Tag/Expression
Tag/Expression
Minimum Value
Maximum Value
Limit Expr

Value

Temp

i #
tank[TankNum].Temperature
taml[TankNum].Temperature
0

150

tank[TankNum].StateT

] Ungroup the 3¢ Grouped Object and specify the Properties for the various Objects as follows:

Object

Text Object above

Text Object below

Text I./O Dynamic Property
BarGraph Dynamic Property
BarGraph Dynamic Property
BarGraph Dynamic Property
Colors Dynamic Property

Property
Caption

Caption
Tag/Expression
Tag/Expression
Minimum Value
Maximum Value
Limit Expr

[] Close all open Object Properties dialog boxes.

Value

Temp

it #
tank[TankNum].Level
tank[TankNum].Level

0
tank[TankNum].Capacity
tank[TankNum].StateL
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Draw Tank Selector

In this step, we will create a Tank Selector that has up/down buttons selecting select the Tank values to be
displayed. The Tank number and its contents will also be displayed

[0 Using the Rectangle tool in the Static Objects toolbar, create a Rectangle Object that is approximately 180
(W) by 130 (H) pixels in size. This Object will be used as a background frame. This Object has the following

properties:

Object Properties (x)
ﬁl [ Replace... ] Hint: ||Hectﬂngle vl

Border Fill

) MaFil
Type: | Sunken w £ Fi;? I . I_I:I -
. | wieight:
Color. | oo l [ Caption... ]

O Using the Rectangle tool in the Static Objects toolbar, create a second Rectangle Object that is
approximately 110 (W) by 30 (H) pixels in size. This Object will be used as a Frame to display the Tank
Contents. This Object has the following properties:

ﬂ [ Heplace...] Hirit: Rectangle V|
Border Fill
Tupe: |Rai35|:| v O NoFil

@FI Colar: ||:| -

Captior... ]

Coler: | Wwieight: [

O In the Caption field, insert the following: tank[TankNum].Contents

Caption [zl

Caption: Estern translation
{tank[T ankMum].Contents} ‘

| Fonts... | Align: |E| * [] Multiline [+] Wrap Test [+] Auto gray aul

| ok | [ Cancel ]

O Select OK and close the Object Properties dialog box.
O To the left of this Rectangle Object, insert a Text Object with a Caption Contents.
O Close the Object Properties dialog box.
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[0 Using the Rectangle tool in the Static Objects toolbar, create a third Rectangle Object that is approximately
110 (W) by 30 (H) pixels in size. This Object will be used as a Frame to display the Tank Number. This
Object has the following properties:

Object Properties [x]
ﬂl [ Replace. .. ] Hink: |Fteu:'tan gle Iv;|
Border Fill
Type: | Solid v ) NoFil
@ Fil Color: I- -
- ey 1
Color. | I Edt— [ Captior... ]

O In the Caption field, insert {TankNum}

Caption @
Caption: E stern translation

(T ankNum) ‘

Align: IEI * [V] Multiine [¥] \Wrap Test [V] Auto gray oul

[ ok | [ Cancel ]

O Select OK and close the Object Properties dialog box.
O To the left of this Rectangle Object, insert a Text Object with a Caption Tank #
O Close the Object Properties dialog box.

Next, we will add up and down command arrows from the Symbol Library.

[0 Insert the following arrows from the Command folder:

Symbol Subfolder Symbol Name
Command pushbutton_smallup
Command pushbutton_smallup

Al v

pushbutton_smallup pushbutton_smalidown
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O d

O

O d

|

Right click on the pushbutton_smallup symbol and select Edit Linked Symbol
In the Linked Symbol Editor screen, double click on the symbol (now a Group of Symbols).

Click on the combo-box (upper left corner of the Object Properties dialog box) and select the Command
Dynamic properties of the Button object.

Click the Config... button

In the On Down tab, replace the code $#TagCmd: = 1 with If $Tanknum < 3 Then $TankNum =
$TankNum +1.

Select the On Up tab. Delete any code in this segment. Press the OK button.

Position your mouse on the pushbutton_smallup icon above the screen edit area, right mouse click and
select Save and then Close.

Right click on the pushbutton_smalldown symbol and select Edit Linked Symbol
In the Linked Symbol Editor screen, double click on the symbol (now a Group of Symbols).

Click on the combo-box (upper left corner of the Object Properties dialog box) and select the Command
Dynamic properties of the Button object.

Click the Config... button

In the On Down tab, replace the code $#TagCmd: = 1 with If $Tanknum > 1 Then $TankNum =
$TankNum -1

Select the On Up tab. Delete any code in this segment. Press the OK button.

Position your mouse on the pushbutton_smalldown icon above the screen edit area, right mouse click
and select Save and then Close.

Save the TankDemo screen

In the Datasheet View, give the tag TankNum a startup value of 1

Notes:

e The above steps were done to eliminate the TagCmd custom property, and to insert the VBScript
that will increment (or decrement) the TankNum index
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Chapter 9. Active Objects

InduSoft provides a number of Active Objects that can be used with Screens. These include the following
Objects::
¢ Radio Button

e Check Box
e Combo Box
e List Box

e Smart Message
e Push Button

In addition to these Active Objects, there are other Active Objects (i.e. Alarm/Event Control, Trend Control, and
Grid Object) that will be covered in later Chapters.

Radio Button

The Radio Button icon is used to create a Radio Button Object on an application screen. The
Radio Button allows users to select one option from multiple options. f:-"

Radio Button parameters

Caption: Allows you to specify a caption

Tag: Tag specified in this field is updated when | & |_F‘EP'6°E--- ki Jiacio Button
the user clicks the radio button during | Caption: Radio |Tag:
runtime I Fonts... I I Advanced.., ‘ True Yalue: | 1 |
True Value: The value to be written to the Tag Kep Clskit [Jax  JESian [ Corfim  Secuiy:
specified in the Tag Field when the radio w|[cil [=) Disable: | |0
button is clicked.

Fonts: Opens a dialog box allowing you to specify a font style

Advanced: Opens a dialog box that allows you to specify a Tri-State value and Button feedback tag.

Key Field: Specifies a key and any modifiers that will be an equivalent to the radio button being clicked.
E-Sign: If checked, user will be prompted to enter an Electronic Signature before the command executes
Confirm If checked, requires the user to confirm the action at runtime

Disable This field can be a tag or expression. When the tag or expression evaluates to 0, the data input
property for the Text 1/O Dynamic Property will be enabled (assuming the Input Enabled
checkbox is checked). If it evaluates to a value other than 0, it will disable data input.

Security This is a numeric value (tags or expressions not allowed) that defines the security level required
for data input to be enabled (provided the Input Enabled checkbox is checked).

Notes:
e More information on the Radio Button Object can be found in Application Note AN-00-0003
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Check Box

The Check Box icon is used to create a Check Box Object on an application screen. The Check _IE

Box Object is commonly used to enable or disable an option.

Check Box parameters
Caption: Allows you to specify a caption

Tag: Tag specified in this field is updated when
the user clicks the check box during runtime

True Value: The value to be written to the Tag
specified in the Tag Field when the Check
Box is clicked.

Fonts: Opens a dialog box allowing you to specify a
font style

Object Properties
ol |@| Hint; Check Box a
Captian: | Check Tag | T
| Fonts.., Jl Advanced... lTrueVaIue: 1

Ky o : o
e 15kt [k CJESign [] Confirm  Security:
“|[Cloyl [--)  Disable: 0

Advanced: Opens a dialog box that allows you to specify a Tri-State value and Button feedback tag.

Key Field: Specifies a key and any modifiers that will be an equivalent to the radio button being clicked.

E-Sign: If checked, user will be prompted to enter an Electronic Signature before the command executes

Confirm If checked, requires the user to confirm the action at runtime

Disable This field can be a tag or expression. When the tag or expression evaluates to 0, the data input
property for the Text I/O Dynamic Property will be enabled (assuming the Input Enabled
checkbox is checked). If it evaluates to a value other than 0, it will disable data input.

Security This is a numeric value (tags or expressions not allowed) that defines the security level required
for data input to be enabled (provided the Input Enabled checkbox is checked).

Notes:

unselected.

e One difference between the Radio Button and the Check Box is that the Check Box can be

e |f the Tag specified in the Tag field is a String Tag, and the True Value field contains a valid string,
the Tag will be toggled between an empty string and the True Value. If the True Value field is left
blank, the Tag will be toggled between “Unselected “

e More information on the Check Box Object can be found in Application Note AN-00-0003

and an empty string.
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Combo Box

The Combo Box icon is used to place a Combo Box Object on an application screen. Combo
Boxes provide a drop down list of labels. The user can select from this list, and both the label =
number and label string can be returned to Tags. —

Combo Box parameters

Align:  Specifies label alignment Object Properthes g <
Label: Used with a string Tag. Receives the label =44  FAeplace. | Hint | | Combo Box ¥
selected by the user. sign [ =] Leet [ W lipdEnstied
Position: Used with an integer Tag. Receives the - P a'r _ L o
on: wi | . v Data. Fonts USRI I~ E-Si
position of the label (zero-based) selected —I—I Disable: Igzcunty.
by the user. Can also be used to change 'k [<Use Detaur =] Color [T+ | [0

the label being displayed.
Data: Opens a Combo Data dialog box (more on this below)
Fonts: Opens a dialog box allowing you to specify a font style
VK: Specifies a virtual keyboard to be used
Color:  Specifies a background color for the Combo Box

Input Enabled: If checked, allows a user to select a label by typing the contents of that label into a Tag
specified in the Label field..

Confirm If checked, requires the user to confirm the action at runtime
E-Sign: If checked, user will be prompted to enter an Electronic Signature before the command executes

Disable This field can be a tag or expression. When the tag or expression evaluates to 0, the data input
property for the Text 1/O Dynamic Property will be enabled (assuming the Input Enabled
checkbox is checked). If it evaluates to a value other than 0, it will disable data input.

Security This is a numeric value (tags or expressions not allowed) that defines the security level required
for data input to be enabled (provided the Input Enabled checkbox is checked).

Combo Data parameters
Type: Specifies whether an array of labels or a static [l [THEE

list of labels is to be used. Tipe e
> rray Tag
. . . g () Amap Tag
Array Tag: If an array of labels is used, specifies that © Steti Lebels NUrber ot e

string tag array name.
gtag y Drop List Size (tems): |4

Number of Items: Integer or Tag that defines the number oo static Labels List @ Eitem bansaion
of labels to be displayed. (Zero-based)

Drop List Size: Integer or Tag that defines the number of
labels to be viewed in the Combo Box at one
time. If (Number of Items) > (Drop List Sze), then
a scroll bar will appear.

Combo Static Labels List: Used to specify Static Labels.
The first item is position 0.

ok | [ Cancd |
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List Box
The list box icon is used to create a List Box Object on an application screen. It is used to e
display a list of predefined messages during runtime. ml.__l |

List Box parameters
Value: A drop-down list that allows the following tag

values to be used for the index to the List LUEESEEEE ' B
Box messages; Boolean, Integer (default), = Replce.. | Hint| |List Bow =l
LSB (IeaSt Signiﬁcant blt) Uszer Enable: Read/Search Tag: Highlight Color: | e -
. 1 [
User Enable: A tag or expression that allows the user | | _ Teg Eelor |
; . Messa08s | conpol Enable: wits Tag: wfin Calor: ’;
(or application) to select a message at |—1 J_ 5
Fonts Barder Color: [wm +

runtime (Default value is 1 (enabled)). L=t
[~ ESign ™ Bowl¥ Page ¥ Start/End ¥ Listwap [ Enter Regd

Read/Search Tag: An Integer or Boolean tag to point
to a selected Message.

Control Enable: A tag or expression to enable selecting a message in the runtime application depending
on the runtime application.

Write Tag: An optional string Tag to receive the selected Message string.

Fonts: Opens a dialog box allowing you to specify a font style

E-Sign: If checked, user will be prompted to enter an Electronic Signature before the command executes
Row: A check box that, if checked, includes set up and set down arrows with the scroll bar

Page: A check box that, if checked, includes page up and page down arrows with the scroll bar
Start/End: A check box that, if checked, includes home and end arrows with the scroll bar

List Wrap: A check box that, if checked, will scroll to the beginning of the Message list when the end is
reached, or will scroll to the end of the Message list when then beginning is reached.

Enter Reg’d: A check box that, if checked, allows selecting messages using the Enter key only, and
disables the Tab key for this Object.

Color boxes: Selects colors for the highlighted message, text, background and border

Disable This field can be a tag or expression. When the tag or expression evaluates to 0, the data input
property for the Text 1/O Dynamic Property will be enabled (assuming the Input Enabled
checkbox is checked). If it evaluates to a value other than 0, it will disable data input.

Security This is a numeric value (tags or expressions not allowed) that defines the security level required
for data input to be enabled (provided the Input Enabled checkbox is checked).

Message Configuration parameters =]
Messages: A field used to enter the message | state Messages alue leForegroun Tex Blink | 4]
o 0 Mok [ Mo
Value: A value used to identify a specific message. 1 1 M8ack [ ne
2 2 W Biack [ Mo
Text Foreground: Specifies a color for the message 3 j =Black S Mo
4 Black Mo
text 5 5 Welack [ Mo
. . . 5 G Black [ w
Text Blink: If checked, will cause the text to blink once - = =B|:Ek =S 5
per second when the text is displayed. — .
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Smart Message

The Smart Message icon is used to create a Smart Message Object on an application Screen.
Smart Messages can be used to display messages and graphics based on a Tag value at 111 4
runtime. A Smart Message Object can be used to display: -k

e Message Display
Displays one of several messages based on a Tag value

e MultiState Indicator
Similar to the Message Display option but can also display bitmap images with the message

e MultiState Pushbutton
Functions as a multi-position pushbutton that toggles between messages (message and bitmap
images).
Smart Messages all can read a Tag value to determine which message to display, but vary in their display
ability and ability to write to a Tag.

Smart Message parameters

Type:  Combo box that determines Smart Message

type: ﬂ Hirt: Smart Message w
Message Display o [ oo 11 -
Multistate Indicator e MR (] Yeus [ :
Multistate Pushbutton Config... |[ Font.. | align |[=]+ Head Tag\Expr . Security:
ke
Value: Combo box that determines the type of Tag ’ white Tag. I No Line
value used to index the Message. Values Lire ‘wheight: | 1

are:
Boolean — Provides 2 valid states
Integer — Provides 500 valid states (16 for Multi-state Pushbutton)
LSB — Provides 32 valid states (16 for Multi-state Pushbutton)

Read Tag/Expr: Integer or Boolean Tag used to specify the Message to be displayed at runtime.

Write Tag: An optional Integer or Boolean Tag (only for Multistate Pushbutton) returns the message
number being displayed.

Config: Launches a Configuration dialog box that allows you to specify messages

Fonts: Opens a dialog box allowing you to specify a font style

Align:  Specify Message alignment

Key Field: Specifies a key and any modifiers that will be used at runtime for Smart Message selection.
E-Sign: If checked, user will be prompted to enter an Electronic Signature before the command executes

No line: A check box that, if checked, will hide the line border of the Smart Message. If unchecked, you
can enter a Line Weight to be used.

Security This is a numeric value (tags or expressions not allowed) that defines the security level required
for data input to be enabled (provided the Input Enabled checkbox is checked).

Notes:
e Reference the Users Manual for a complete description of the Config dialog box settings.
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Push Button

The Pushbutton icon is used to create Push Button Objects on an application Screen. The type

of pushbuttons that can be created are:
e Momentary EI
¢ Maintained
e Latched

Pushbutton parameters

Type:  Gombo box that determines the

Pushbutton: -D'.JI Feplace... Hint:. .F-‘ushbut't-on W
Momentary ' i
Maintained Type. | Momentary v | Tag/Exp: []E-Sign
Latched State: | Morinally Cpen | Indicator: | | Config.., |

. Key : 7] Bt Trans
State: Determines the default state for || | = Dlshin D_l’““ . Bk
the pushbutton (Normally On or LIt Lo Dissble: SRCkH) 0

Normally Closed).

Tag/Expr: A Tag or Expression.
If a Tag: Receives the Write Value from the appropriate state area (Open or Closed) in the
Configuration dialog.

If an Expression: Executes when the On Down (button press) occurs

Indicator: A Tag that causes the button to change to a specified color when the Tag value matches one of
the two specified values configured in the Configuration dialog.

Config: Launches a Configuration dialog box that allows you to specify style and State parameters for
the Pushbutton Object

Key Field: Specifies a key and any modifiers that will be used at runtime for Smart Message selection.
E-Sign: If checked, user will be prompted to enter an Electronic Signature before the command executes
Ext. Trans.: Allows external translation

Reset: Can specify a Tag to control button’s latched state. 0 = remain latched after button is pressed,
Non-zero = unlatched after the button is pressed.

Disable This field can be a tag or expression. When the tag or expression evaluates to 0, the data input
property for the Text 1/O Dynamic Property will be enabled (assuming the Input Enabled
checkbox is checked). If it evaluates to a value other than 0, it will disable data input.

Security This is a numeric value (tags or expressions not allowed) that defines the security level required
for data input to be enabled (provided the Input Enabled checkbox is checked).
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Exercise: Using Active Objects

In this exercise, we will add 3 Radio Buttons to the TankDemo screen. These Radio Buttons can be used as an
alternative to the Up and Down arrow buttons for tank selection.

TankDemo |
[
— -O Tank 1 L]
Tank1 Tank2 Tank3 O Tank2 " u
O O O O Tank 3
Pressure Temp Level | - _
« x|
| 4| [Feplace. ] Hirt Rado Butor v
Captior: | Tank 1 Tag: | TankMum
i el e [ Forts.. |[Advanced.. | True W'u’:l_" |
KE_',' D & hift D Al D E-Slgﬁ l:‘ Coanfirm Securit_p:
w Ctl -] Dizable; 0
Tank # {TankNum} : ; D (-] ) -
Contents [TankMum].Cont!

O Create 3 Radio Buttons as shown in the graphic above

[0 Set each Object’s properties as listed below

Object 1: Caption Tank 1
Tag TankNum
True Value 1

Object 2: Caption Tank 2
Tag TankNum
True Value 2

Object 3: Caption Tank 3
Tag TankNum
True Value 3

O Close the Object Properties dialog box

O Save the TankDemo Screen
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Notes
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Chapter 10. Working with Scripting Languages

IWS provides you with two different scripting languages; the IWS Scripting Language and VBScript. This
Chapter is an introduction to the IWS Scripting Language and the various built-in functions that IWS provides.
VBScript will be covered in a later Chapter. IWS built-in functions are also accessible from VBScript.

One question might be; which scripting language do | use (IWS Scripting Language or VBScript)? The simple
answer is that you can use either. But more likely, the answer depends on what you are doing and where in the
application you are doing it. If you need just a few lines of Script or want to call a built-in function, the IWS
Scripting Language works great. If you need a several lines of complex logic or have nested conditional
processing, VBScript might be a better choice.

Overview of the IWS Scripting Language

The IWS Scripting Language is very straight forward to use. All IWS Scripting Language is used in conjunction
with a Worksheet, that consists of three fields; Line Number, Tag Name and Expression.

Tag Mame Expression
1 |v3 V1 +v2
Example Script

By default, the IWS Script will execute sequentially beginning with the first line. Any conditional logic contained
in the Script can alter the execution sequence. Other than an indication of the sequence of execution, Line
Numbers serve no real purpose; i.e. you do not have the ability to jump to a line number.

The Expression field contains any mix of one or more variables, constants, operators, or functions to be
evaluated when the Line Number containing the Expression is executed. The Tag Name field specifies an IWS
tag name used to store the result of the Expression contained in the Expression field. For example, if you
wanted to add the values of IWS Tags v1 and v2 together and store the result into an IWS Tag v3, this could be
done by entering the Tags in a Script Worksheet as shown above.

Generally, the IWS Script will contain a Tag in the Tag Name field. However, if you want to execute an IWS
built-in function (e.g. Open a specified Screen), and do not care about any returned values, you can leave the
Tag Name field blank.

Worksheet examples include:

Tag Mame | Expression

1 |v3 v1+v2 Jiladd 2 numbers
2 | TankNum 1
Ttankﬂ'ankNum].Cantents "Fructose”
4 |v2 V274 +v1+6
5 | MyPtr V1"
T 2 @MyPtr+ 5 N2 settov1 +5
T Trace("Finished with Worksheet 17)
? Open("Startup sg™) MOpen Startup Screen
9 | I Finished

*
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Notes:

Comments can be added in the Expression field following the // characters

The Tag Name field does not need to have a Tag name if the Expression field contains an
IWS function.

As shown in the Example Script, the expression v3 = v1 + v2 is implemented by placing v3 in
the Tag Name field, and placing the expression v1 + v2 in the Expression field. In this
example, v1 + v2 is the Expression to be evaluated, and v3 is the result of the Expression.

Using the expression v3 = v1 + v2, the Expression field is for everything to the right side of the
equals sign, while the Tag Name field is for everything to the left side of the equals sign (a
single Tag Name only in this field). The equals sign (=) is not used. If an equals sign (=) is
contained in the Expression field, this is treated as a comparison operator.

The IWS Scripting Language is not Case-Sensitive

10-2
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IWS Scripting Language Syntax

The IWS Scripting Language is included with the standard IWS development environment, and allows the
developer to manipulate IWS tags through the use of Arithmetic, Logical and String Operators, and call any of
the built-in IWS Functions. The IWS Scripting Language is a little different than other traditional programming
languages (e.g. VBScript) in that certain Operators are implemented in the IWS Scripting Language as
Functions. An example of this is the Exponentiation Operator (*).

IWS Supported Tag Data Types
IWS Scripting Language supports the following IWS Tag Data Types:

e Boolean
A one-bit value (0 or 1) used to indicate a False or True state
e Integer

A signed 32-bit value.
Integers can be entered in Decimal or Hexadecimal format (e.g. 0xBC4) format

¢ Real
An 8-bye double-precision floating point value.
e Strings

A character string up to 255 characters in length. Can be ASCII or Unicode. Strings are enclosed in
double quotes (e.g. “abc”).

e Arrays
Set of tags with the same name but unique indexes.
o Classes

Compound Tags that consist of user-defined data types (Boolean, Integer, Real or String type only),
The Class elements are called members

e Pointers (Indirect Tags)
Pointers provide indirect access to another tag type (including Arrays and Class Tags)

More about Boolean Tags

The memory storage element for a Boolean Tag is not a single bit but is instead a 32-bit (4-byte) memory cell.
This is normally irrelevant, as long as Boolean tags are manipulated individually or using Logical Operators
(e.g. And, Or, etfc.). But it is possible to manipulate a Boolean Tag so that its value is not 0 or 1. In fact,
VBScript uses values of 0 for False, and -1 for True.

How IWS handles the values for Boolean True depends on the settings in the <Application>.APP file. Using
Microsoft Notepad or some other text editor, open the <Application>.APP file (be sure IWS is not running this
file). In the [Options] section, there is a setting for BooleanTrueAboveZero. If BooleanTrueAboveZero=0,
then Boolean Tags will assume the value of 1 (logical True) whenever they receive a value different than 0 (i.e.
a positive or negative value). If BooleanTrueAboveZero=1, then Boolean Tags assume the value of 1 (logical
True) only when they receive a value greater than 0 (i.e. must be a positive integer).

Notes:

e The BooleanTrueAboveZero parameter is found in your Application File <Application>.APP,
found in your application folder. To access this file, open your application folder, position your
mouse cursor over the <Application>.APP file and click the right mouse button. Select the Open
With option and select Microsoft Notepad. Be sure the IWS Application (Development and
Runtime) is closed.

e By default, the BooleanTrueAboveZero parameter is set to 0.

e |f you will be developing your application using VBScript, be sure to set the parameter
BooleanTrueAboveZero to 0 (default setting), since VBScript uses the value of -1 for logical
True. IWS uses the value of 1 for logical True.
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Arithmetic Operators and Functions

Arithmetic Operators are used to calculate a numeric value, and can be used in conjunction with a Comparison
Operator. The Subtraction Operator (-) can also be used as a unary operator to indicate a negative number or
the negative of a Tag or Expression. The Addition Operator (+) can be used for the addition of two numbers or
to concatenate strings.

Operator Name Description
+ Addition Adds two numbers together
- Subtraction Subtracts one number from the other
* Multiplication Multiplies two numbers
/ Division Divides one number by the other

Addition Operator (+)

Description Adds two numbers
Usage number1 + number2
Result The result type is numeric or string, depends on the data type in the Tag Name field
Remarks The Addition Operator evaluates in floating point format and converts to the data type of the
Tag used in the Tag Name field. The Addition Operator (+) is also used for String
Concatenation.
Number1 Number2  Tag Name Type Notes
Boolean Boolean Boolean It is not advised to use Boolean Tags in this
manner. If Number 1 = 1 (True) and Number 2 =
1 (True), then the Boolean Tag in the Tag Name
field will equal 2. However, if this value is used to
set another Boolean Tag, the result will be a 1
(Boolean True).
Boolean Integer Integer Will add a 0 or a 1 to the Integer value.
Boolean Real Real Will add a 0 or a 1 to the Real value.
Integer Boolean Boolean Will evaluate expression in floating point format.

If evaluation result <>0, then Boolean Tag in Tag
Name field is set to 1, otherwise 0.

Integer Integer Integer Will evaluate expression in floating point format.
Result is in a Integer format (i.e. any fractional
result removed).

Integer Real Real Will evaluate expression in floating point format.
Result is in a Real format.

Real Boolean Boolean Will add a 0 or a 1 to the Real value.

Real Integer Integer Will add Integer to the Real, and return a Real
result.

Real Real Real Will produce a real result

Subtraction Operator (-)

Description Finds the difference between two numbers or indicates the negative value of a numeric
expression (unary operator)

Usage number1 - number2

Result The result type is numeric, with the data type depending on the Tag in the Tag Name field.

Remarks As with the Addition Operator, the expression is evaluated in floating point and the Tag in the

Tag Name field will determine the Data Type (format) of the result.
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Multiplication Operator (*)

Description Multiplies two numbers

Usage number1 * number2

Result The result type is numeric, with the data type depending on the Tag in the Tag Name field.
Remarks As with the Addition Operator, the expression is evaluated in floating point and the Tag in the

Tag Name field will determine the Data Type (format) of the result.

Division Operator (/)

Description Divides two numbers

Usage number1 | number2

Result The result type is numeric, with the data type depending on the Tag in the Tag Name field.
Remarks As with the Addition Operator, the expression is evaluated in floating point and the Tag in the

Tag Name field will determine the Data Type (format) of the result. For example, if you had an
Integer numerator (number1) = 3, and integer denominator (number2) = 2, the Integer result of
number1/number2 + number1/number2 (i.e. 3/2 + 3/2) is equal to 3.

If the denominator is 0, an error will occur.

Comparison Operators

Comparison operators are used to compare Tags (all IWS Tag Data Types), Expressions and Constants
(numeric values) against other Tags, Expressions and Constants. The result of the comparison is either a 1
(logical True) or a O (logical False).

Operator INETE) Example Description
< Less than a<b Returns 1 (True) ifa<b
<= Less than or equal a<=b Returns 1 (True) if a is not greater than
> Greater than a>b Returns 1 (True) if a is greater than b
>= Greater than orequal a>=b Returns 1 (True) if a is not less than b
= Equals a=b Returns 1 (True) if ais equal to b
<> Not equal a<>b Returns 1 (True) if a is not equal to b

String Concatenation Operators
The String Operator is used to concatenate (combine) strings.

Operator Name Example Description
+ String Concatenation “AB” + “CD” Concatenates two strings
Notes:

e |f you concatenate a string Tag and a Numeric Tag, the value of the Numeric Tag will be
converted to ASCII or Unicode format and concatenated with the String tag.

e The String Concatenation operator is the same symbol as the Arithmetic Operator. If the Tag in
the Tag Name field is a String Data Type, the String Concatenation Operator will be used. If the
Tag in the Tag Name field is a numeric (Boolean, Integer or Real) Data Type, the Arithmetic
Operator will be used.

e String Tags or String Values cannot be used as arguments if the Tag in the Tag Name field is a
numeric Data Type (Boolean, Integer, or Real). The result will be 0.
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Logical Operators

Logical Operators are used to perform logical operations on numeric Tags (Boolean, Integer and Real),
Expressions and Constants. A numeric Tag, Expression or Constant is Logical True if its value is <>0 (Depends
upon BooleanTrueAboveZero parameter).

Operators Function Example Returns
And Logical And aAndb 1 (Logical True) only if a and b are both True
Not Logical Not aNotb 1 (Logical True) if a is false; False if a is True
Or Logical Or aOrb 1 (Logical True) if a or b is true, or both are True
Xor Logical Exclusive Or  a Xor b 1 (Logical True) if a or b is True, but not both

Logical Bit Operators

Bit Operators are used to perform bit-wise operations on numeric Tags (Boolean, Integer and Real),
Expressions, and Constants. The result of the bit-wise Operator is based on the values of the operands and the
Data Type of the Tag in the Tag Name field. These functions would normally be used on Integer Tags.

Operators Function Example Note
& Bitwise And a & OxF Performs bitwise And operation
| Bitwise Or a| 0x77 Performs bitwise Or operation
~ Bitwise Not ~a Performs bitwise Not
A Bitwise Xor a OxF Performs bitwise Exclusive Or
>>n Rotate n bits to right a>>3 Shift bits right by n bits
<<n Rotate n bits to left a<<2 Shift bits left by n bits

Operator Precedence

When numeric Expressions contain Operators from more than one category, there is a precedence to the order
by which the Operators are executed. Arithmetic operators are evaluated first, comparison operators are
evaluated next, and logical operators are evaluated last. Comparison Operators all have equal precedence, as
do Logical Operators; that is, they are evaluated in the left-to-right order in which they appear. Arithmetic
Operators are evaluated in the following order of precedence:

Arithmetic Comparison Logical Priority
Negation (-) Equality (=) Not
Multiplication and division (*, /) Inequality (<>) And
Addition and subtraction (+, -) Less than (<) Or
Greater than (>) Xor
Less than or equal to (<=) &

Greater than or equal to (>=) |

v

Highest Priority > Lowest Priority

When multiplication and division occur together in an expression, each operation is evaluated as it occurs from
left to right. Likewise, when addition and subtraction occur together in an expression, each operation is
evaluated in order of appearance from left to right.

The precedence of Expression evaluation can be altered by enclosing portions of the Expression in
parentheses. The portion of the Expression enclosed inside of a parentheses will be evaluated first. If multiple
parentheses are used, they will be evaluated from left to right.
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IWS Scripting Language Usage

There are distinct areas within an IWS application where the IWS Scripting Language can be used. These
include:

e Math Worksheets

e Command Dynamic for Static and Dynamic Objects

e Screen Logic

e Scheduler
Math Worksheets
Math Worksheets are located in the Math folder in the Tasks Workspace. =
You can select an existing Math Worksheet from this folder, or you can e
insert a new Math Worksheet by placing your mouse cursor on the Math (1 Alarms
folder and clicking the right mouse button. Select the Insert option. g;fc?;es

[Z Reports

¥ : MATHOO01 [Language: Built-in] (£ oDBC

=

< Tag Name\ ﬁ)lession\ ~ -] I B3 Tasks| @

e

b

A new Math Worksheet will be generated as shown above. Each Math Worksheet is uniquely numbered and
has the Tag Name and Expression fields as previously described. Math Worksheets also have two additional
fields; the Description and Execution fields.

e The Description field is optional and is used only for documentation purposes.

e The Execution field controls the execution of the Math Worksheet. All Math Worksheets execute in a
background mode (i.e. the Math Worksheet will execute whether or not a Screen is open), and the
Execution field controls whether this particular Math Worksheet executes or not. If the Execution field
contains a value of <>0 (Logical True), or evaluates to a value of <>0, then the Math Worksheet will
execute. If the value or Expression in the Execution field evaluates to 0, the Math Worksheet will not
execute. The Execution field can contain any of the following:

- A Constant (i.e. a value of 1)

- AnIWS Tag

- Calls to IWS built-in functions

- An Expression (consisting of Tags, Constants and numeric Operators)

Notes:

e The Execution field must be set to, or evaluate to, a logical True in order for the Math
Worksheet to execute.

e Logical True is defined by the parameter BooleanTrueAboveZero

e The Math Worksheet Execution field is evaluated periodically and, if evaluated to be a Logical
True, then the Math Worksheet will be executed. This period is defined in the [Period] section
of the Program Settings.ini file located in the \Bin folder in the directory where the IWS
program is installed (e.g. C:\Program Files\InduSoft Web Studio v6.1\Bin\Program
Settings.ini.

¢ You can have multiple Math Worksheets for your application. Each is uniquely numbered, and
runs as a background task (i.e. is not associated with a Screen).
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Command Dynamic
The Command Dynamic, as discussed in a previous ; il

Chapter of this Training Guide, is a Dynamic Property that (% (Fegoon )it || command 3
can be associated with a Static Object and several Active On Down | onwihie | On Un ] o P Do 00 K&
Objects. The Command Dynamic allows certain predefined, - r— = v
as well as programmable, actions to be taken when a Static T . [ shift [ 4
or Dynamic Screen Object is selected during runtime 02| —

X nn ( Config... >
operation.

Executing a segment of the IWS Scripting Language is one  RSAllElG

of the options for the Command Dynamic to execute when [ 5n Down [ onwhic @n Up || On Right Down | Or Right Up | On Doutle Dick
the Static or Dynamic Screen Object is selected at runtime.
The Command Dynamic is currently limited to 12 lines of = —

IWS Scripting Language. " el 2

The Command Dynamic is added to a Static or Dynamic 2]

Screen Object by selecting the Screen Object and selecting %

Type: | Buit-in Language %

the Command Dynamic from the Dynamic Properties 05 |
Toolbar. Then, when you double click on the Screen 06 |
Object, the Object Properties for the Object's Command | 3
Dynamic is accessible (as shown to the right). Click on the
Config... button. i
Enable Focus [ Farce []Beep [ Release
Next, you will need to do two things: [ confim [JE-Sign
1) Select the event that will trigger the execution of
the IWS Script (e.g. On Down, On While, On Up, Disble: Secinlyd) o
etc.)

[ 0K ] | Cancel

2) From the Type combo-box, select Built-in
Language

A Configuration Worksheet will appear that you can enter the IWS Scripting Language into. The Expression
field defines one or more Tags, Constants, Operations and/or calls to IWS built-in Functions to be executed).
The Tag field is the same as the Tag Name field in the Math Worksheet (i.e. this is where the name of the Tag
that stores the result of the Expression is defined). When finished, click on the OK button and close the Object
Properties dialog box.

IWS Scripting Language entered into the Configuration Worksheet will be executed when the Command
Dynamic event (On Down, etc.) occurs.

Screen Logic
An IWS Scripting Language code segment can be executed when a Screen is first B paste Ctrl+v
opened, when it closes, or run while it is opened. This allows for some Select Al

programmatic action(s) to be taken based on the Screen status.

b Testdisplay
To implement Screen Logic, you need to first open up an existing Screen (from the

: ) P Insert Linked Symbol...
Screens folder in the Graphics Workspace). Position your mouse cursor to a MESTEHEE =vTRe

blank area of the Screen and click the right mouse button. A list of options as Grid Settings
shown to the right will appear. Select (left mouse click) on the Screen Attributes <W>

option. = soeemseipt— |
E Background color

Close Ctrl+F4

Disable Drag Ctrl+D

Next, a Screen Attributes dialog box will appear. Check the check boxes for the
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Screen Logic events you want to configure. Options are:
On Open, While Open, and On Close.

To enter the IWS Script Language code for the event you
selected, left click on the On Open, While Open, or On
Close button(s) next the check boxes.

When any of the On Open, While Open, or On Close
buttons are pressed, a Screen Logic Configuration
Worksheet will open. You can enter a IWS Scripting
Language code segment here, but as with the Command
Dynamic, you are limited to a total of 12 lines.

The Expression field defines one or more Tags,
Constants, Operations and/or calls to IWS built-in
Functions to be executed). The Tag field is the same as
the Tag Name field in the Math Worksheet (i.e. this is
where the name of the Tag that stores the result of the
Expression is defined). When finished, click on the OK
button and close the Screen Attributes dialog box by
clicking on the OK button.

Scheduler

The Scheduler is a Task found in the Tasks Workspace.
Its purpose is to perform some action based on an event,
such as elapsed time, a date, or a tag trigger. The IWS
Scripting Language can be used with the Scheduler.
However, this topic will be discussed in a later section
with the Scheduler.

Screen Attributes g|
Diescription: Main
Background Ficture Size Location Security:
[[JEnable Background  |gmp Width | 874 Top:|150 | |0
Height: | 518 Left: | 15
eight: eft| 150 | [ Hide

Runtime Froperties

Style: Replace(Partial)

Border: | jone
Don't redraw;

Focus
Feceive focus on open
Share tab order with other screens

cieen Logic
J

Tab Order:| 0

0K ” Cancel ]

Language; Buk-in

Screen Logic - On Open g

Tag Expression

n1—|

02
03
04
0s
n&
07
08
0%
10
11
12

] [ Cance
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Exercise: Using IWS Scripting Language with Screens

In this Exercise, we will create a Button Object and attach a Command Dynamic property to it. Then, we will use
the IWS Scripting Language with the Command Dynamic to perform count up when the left mouse button is
clicked, and count down when the right mouse button is clicked. The IWS Scripting Language will be used to

set a Tag when the Screen opens. This application builds on previous Exercises.

O Open the IWS development environment and open your Application (ClassTutorial).
0 Inthe Graphics Workspace, open the Screens folder.
O Double click on Main.scr
[0 Select the Button Tool from the Static Objects Toolbar.
0 With the Button Tool selected, draw a Button Object on the Screen. (Click, Drag & Release).
[0 Double click on the Button Object to access the Object Properties.
O In the Caption field of the Button Object, type {v1} into the Caption field as shown
Hain‘
Line
Ellipse Chord Arc Ring
Rounded Rectangle  Rectangle Button
' ‘ Button
Text Text I/O ##H4
Open Polygon Closed Polygon - ﬂ Hin [puton he
Caption:
T‘ O .{-;]t} | [#] Extem tianslation
L v} Multiing
[v]'wirap Test
- Aligre '@ Fill Eolor:ﬁ [7] At gray out
O With the Button Object selected (it is ok if the Object Properties dialog box is still open), select the
Command Dynamic from the Dynamic Properties Toolbar.
O In the Command Dynamic Object Propertied dialog box, click on the Config... button.
0 Make sure the On Down event is selected
0 Make sure the Type s Builtn Language
O Inline 1, type v1 in the Tag field OnDown | On'while | OnUp | On Right Down | On Right Up || On Double Click
O Inline 1, type v1+1 in the Expression field Type: [Buit-n Language ||
O Select the On-Right Down event e e =
0 Make sure the Type is Built-in Language 02
0 Inline 1, type v1 in the Tag field ﬁi
O Inline 1, type v1-1 in the Expression field 2:
O Click the OK button to close the o B
Configuration dialog box. =
[0 Close the Object Properties dialog box I:::ble Foew  [JForce Closse  [JRelase
[ Corfitrn [JE-Sign
Dizable: Security: | 0
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Next, we will add a Text Object with Text I/O properties

O Directly above the Button Object, add a Text Object by selecting the Text Tool from the Static Objects
Toolbar.

Position the cross-hair above the Button Object and type v1 = ###t##
Click the left mouse button once. The Text Object should be selected
With the Text Object selected, select the Text /O Dynamic Property
In the Tag/Expression field, type v1 (this is the Tag v1).

Check the Input Enabled check box

Enter 0 into the Minimum Value field

Enter 5000 into the Maximum Value field

Close the Object Properties dialog box

OoOooooogoaod

u ﬂ Replace... | Hint | ! Text VO v
w1 = EHHHHE m - d
= r =
T ag/Espression: [ L]
Mirimum Value: | 0 [+] Input Enabled Fmt |Decimal
{v1} b aimnuam Value: EEE'D I_:l_PMd D E“"ﬁm" Seculy:
[]ESign VK |<UseDefaut> v | Disable: | | |o

Finally, we will use the IWS Scripting Language in Screen Logic to provide an initial value for the Tag v1.

O Position the mouse cursor In a blank area of the Screen and click the right mouse button.

O Select the Screen Attributes option from the list of Options.

O In the Screen Attributes dialog box, check the On Open check box in the Screen Logic section.

O Click on the On Open button

[0 A Screen Logic Configuration dialog will open. In Line 1, type v1 in the Tag field, and type 100 in the
Expression field.

O Clic!< the O_K but?on to close the Screen
Logic Configuration. _ —

Language: Bult-in

[ Click the OK button to close the Screen = — |
Attributes dialog. f . e

[0 Close any open Object Properties dialog |
boxes o

[0 Save the Screen Main 05|

O Close the Screen Main

OO Run the Application and verify the operation
of the button that was just created.

OO When finished, stop the Application runtime.

AERBHEEEEE
FHEIEIE G o

[ 0K ] [ Cancel
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Exercise: IWS Scripting Language & Math Worksheets

In this Exercise, we will create a Button Object and attach a Command Dynamic property to it. Then, we will use
the IWS Scripting Language with the Command Dynamic to perform count up when the left mouse button is
clicked, and count down when the right mouse button is clicked. This application builds on previous Exercises.

Use the following procedure to configure a Math worksheet:
O Inthe Workspace, select the Tasks tab and then right-click on the Math folder.

0 When the pop-up menu displays, select the Insert option:

x
= #% Project: ClassTutorial.APP
(£ Alarms
| (L] Trend
(L] Recipes
(] Reports
(] ODBC
R ] Math :
8 (O Sapt|__Insert ||
I | Scheduler

Opening a Math Worksheet

A blank Math worksheet displays:

 ; MATHD01.MAT [Language: Built-in] |

Degcription;

E xecution:

Tag Mame Expression

Blank Math Worksheet

The header portion of the worksheet contains the following fields:
Description field: Provides space for an optional description of the worksheet.

Execution field:  Controls the math execution. You can type a full expression here, a simple condition, a
tag name, or a value. The math will execute while it is TRUE.

The body section consists of the following fields:
Tag Name: Receives the result of the expression in the Expression column.
Expression: Any expression written using the built-in IWS scripting language.
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O

In the Description field, type Field Process Simulator.
O In the Execution field, type 1. This enables continuous execution of this Math worksheet; the value 1 is
always a TRUE condition.
[0 Next, to generate simulated process data that can be used by the various screens, we must set the
following variables:
Valve status (according to the command given)
Temperature, pressure, and level for three tanks
Simulated valve status (just transfer the value from the command tags to the status tags).

Simulated temperature and pressure properties for each tank (configure these properties using sine
and cosine trigonometric functions)

Simulated level properties for each tank (remember that both the Fill and Empty valves allow for the
same flow).

O Given this information, complete the body of the Math worksheet as follows:

Diezcription:
[Fistd Process smuator
E <ecution:
1
Tag Mame Expression

1 |WaheEmptyState]1] Wahse EnptyCommand[i]
2 | VahreEmptyState[2] VahreEmptyCommand([2]
3 | VaheEmptyState[3] VahreEmptyCommand([3]
4 (VaheFillStale[1] YahreFCommand] 1]
5 | VaheFillStale[2] VahreFilCommand[2]
6 | vaermstaie]d) vaheer i ommend|3)
7 |tank]1]. Temaerature (sin { [Second™M® *pi () 1 +1) *&0
& |tank]2]. Temaerature (sin { [Second/20 *pi () 1 +1) *60
5 |tank)d]. Temoerature (sin { [Second/30 *pi () ) +1) *G0
10 | tank[1].Pressure (cos ( (SecondO) *pi () ) +1) *30
11 | tank|2].Pressure (cos ( (Secondr20) *pi () ) +1) *30
12 |tank{3].Pressure (cos ( (Second/30) =pi () ) +1) =30
15 |J For (13,1
14 | tankp] lewel il (ahreEmptyState[J] VaheFllState[J] AND tank{J]. Leve=0, tan<J].Level-1)
15 | tanki)].level il {VaheEmptyStatelJl« VahveFillStatelJ] AND tanklJ].Level<100, tankfJ].Level1)
16 | Next

Note:

¢ In the preceding example, the Math worksheet is executed continuously. In a real world
application, we strongly recommend that the execution of each Math worksheet be carefully
controlled to improve system performance.

InduSoft Web Studio
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IWS Built-in Functions

IWS provides a large number of built-in Functions that can be called from the IWS Scripting Language and from
VBScript. It is beyond the scope of these materials to cover all these Functions and the reader is referred to
Appendix A of the IWS Users Manual (Users Guide and Technical Reference Manual) for a complete listing and
description of these Functions. In this section, we will cover a few of the more commonly used Functions.

The IWS built-in Functions are organized into the following categories:
e Arithmetic Functions

Trigonometric Functions

Logarithmic Functions

Statistical Functions

Logical Functions

Looping Functions

String Functions

Date & Time Functions

Opening & Closing Windows Functions

Security Functions

Module Activity Functions

File Functions

Graphics & Printing Functions

Multimedia Functions

Translation Function

System Information Functions

Database (Tags Database) Access Functions

ODBC Functions

Email Functions

FTP Functions

Dial-Up Functions

ActiveX Functions

Event Logger Functions

Log Message Functions

IWS Built-in Function Argument Syntax

The IWS built-in Functions generally contain one or more arguments enclosed in parentheses following the
Function name, although this is not always the case. In the documentation contained in Appendix A of the IWS
Users Manual, these arguments follow the syntax below:

e num[Name] Numerical tag or value

o str[Name] String tag or value

o tag[Name] Tag Name

o optNum[Name] Optional Numerical tag or value
e optStr[Name] Optional String tag or value

e optTag[Name] Optional Tag Name

where Name is the Tag name.

With a few built-in Functions, the Tag name must be enclosed in double quotations. In several cases, either a
Tag name or an Expression can be used. .
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IWS Built-in Function Usage

You will need to check the IWS Users Manual Appendix A documentation (or the On-Line Help System) to
determine the environment that any particular IWS built-in Function will support. The options are Windows XP
(includes NT, 2000, Server 2003 & Vista), Windows CE, and Web Thin Client. Not all built-in Functions are
supported under every runtime environment.

IWS built-in Functions are used in the Expression field of Math Worksheets, Command Dynamics, Screen Logic
and the Scheduler. With VBScript, the built-in Functions are simply functions that are used in a statement
(proceeded by the $ operator to let the VBScript interpreter know that the function being called is an IWS built-in
function).
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Commonly used IWS Built-in Functions
Some commonly used IWS built-in Functions are show below. Of course, the built-in Functions that you use will
depend on your application

Logical Functions
Function If()

Execution Synchronous
Environments  Win XP, WinCE, Web Thin Client
Description A logical If statement that is used with an IWS Scripting Language code segment.
Usage If(numExpression, numThen, optNumElse)
Argument(s) numExpression
A Tag or Expression used as the condition in the If Function
numThen
A Tag or Expression used if the condition is logically True
optNumElse
A Tag or Expression used if the condition if logically False
Return Value numThen
Used if the numExpression is logically True
optNumElse
Used if the numExpression is logically False
No value returned
If numExpression is logically False and there is no optnumElse argument
Remarks You can nest arguments by using additional If functions (see example below). You can use
Logical Operators in the numExpression argument. While the If Function does return values, a
Tag in the return field (Tag Name field) is not required.

Example(s)
Tag If (10 >2,5,4) /lreturns a value of 5 since expression is True
If (v1>10, v2+5, v2-5) //If v1 >10 then add 5 to v2, else subtract 5
Tag If (vI>v2, If (v3<v2, 1, 2), 3)
Tag If (vi>v2 AND v3=5, 1,0)

Looping Functions

Function For() and Next

Execution Synchronous

Environments  Win XP, WinCE

Description Implements the For ...Next loop within an IWS Script Language code segment. The Loop
begins with the For statement and ends with the Next statement.

Usage For (numinitialValue, numFinalValue, numStep) ..... Next

Argument(s)  numinitialValue
A Numerical Tag or Expression containing the initial value of the For loop
numFinalValue
A Numerical Tag or Expression containing the final value of the For loop. The loop will
continue until the value exceeds the numFinalValue value
numStep
A Numeric Tag or Expression containing the step (increment) of the For loop.
Return Value Returns the step on which the loop is currently runing
Remarks The Next statement works with the previous For() statement. For every For() statement, there
must be a Next statement.

Tag Name Expression
Tag For (0, 100, 2)
//statements go here

Example(s)

Next
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Opening and Closing Windows Functions

Function
Execution
Environments
Description
Usage
Argument(s)

Return Value

Remarks

Example(s)

Function
Execution
Environments
Description
Usage
Argument(s)

Return Value
Remarks

Example(s)

Close()
Asynchronous
Win XP
Closes an Open Screen.
Close (strScreen)
strScreen
A string Tag or Expression containing the name of the Screen to close
None
You do not need do use .scr extension. If you Open a Screen with the Replace style, the Open
function automatically closes the Screens with Replace or Popup attributes that are overlapped
by the new Screen. In this case, you do not need to call the Close Function.

Tag Name Expression

Close (“main”)
Close (strScreenName) //strScreenName is a string Tag

Open()

Asynchronous

Win XP, WinCE, Web Thin Client

Opens a specified Screen

Open(strScreen, optNumX1, optNumy1, optNumX2, optNumY2)

strScreen
A string Tag or Expression containing the name of the Screen to be opened

optNumX1
Optional Integer Tag or Expression containing the X coordinate for the upper-left corner of
the Screen (in pixels)

optNumY1
Optional Integer Tag or Expression containing the Y coordinate for the upper-left corner of
the Screen (in pixels)

optNumX2
Optional Integer Tag or Expression containing the X coordinate for the lower-right corner of
the Screen (in pixels)

optNumY2
Optional Integer Tag or Expression containing the Y coordinate for the lower-right corner of
the Screen (in pixels)

0 if the Function executed successfully

1 if the Function did not execute successfully

Some Web Servers are case sensitive. Only use lowercase letters for Screen names if you

are going to use Web Thin Client(s).

Tag Name Expression

Open (“‘main”)
Open (“alarms”, 50, 50, 550. 530)
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Function
Execution
Environments
Description
Usage
Argument(s)

Return Value

Remarks
Example(s)

OpenPrevious()

Asynchronous

Win XP, WinCE, Web Thin Client

Re-opens the last Screen that was closed.
OpenPrevious(optNumX1, optNumy1, optNumX2, optNumY2)
optnumX1

Optional Integer Tag or Expression containing the X coordinate for the upper-left corner of

the Screen (in pixels)
optnumY1

Optional Integer Tag or Expression containing the Y coordinate for the upper-left corner of

the Screen (in pixels)
optnumX2

Optional Integer Tag or Expression containing the X coordinate for the lower-right corner of

the Screen (in pixels)
optnumY2

Optional Integer Tag or Expression containing the Y coordinate for the lower-right corner of

the Screen (in pixels)
0 if the Function executed successfully
1 if the Function did not execute successfully

Tag Name Expression

OpenPrevious()

OpenPrevious (50, 50, 550. 530)

Module Activity Functions

Function
Execution
Environments
Description
Usage
Argument(s)

Return Value

ExitWindows()
Asynchronous
Win XP
Closes the Windows OS in a specified manner.
ExitWindows(numExitCode)
numExitCode
Integer tag containing a number specifying how the Windows OS will be exited.
0 = Reboot Windows
1 = Log Off Windows
2 = Shutdown Windows
No returned value

Remarks
Example(s)
Tag Name Expression
ExitWindows(0)
Function LogOff()
Execution Asynchronous
Environments  Win XP, Win CE, Web Thin Client
Description Logs off the current User and logs on as the Guest user
Usage Logoff()
Argument(s)  none
Return Value  No returned value
Remarks
Example(s)
Tag Name Expression
Logoff()
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Function
Execution
Environments
Description
Usage
Argument(s)

Return Value
Remarks

Example(s)

Function
Execution
Environments
Description
Usage
Argument(s)

Return Value

Remarks

Example(s)

LogOn()
Asynchronous
Win XP, Win CE, Web Thin Client
Logs on as the specified User using the specified Password.
LogOn (optStrUser, optStrPassword)
optStrUser

Optional string Tag or Expression containing the name of the User to log on.
optStrPassword

Optional string Tag or Expression containing the User’s log on Password

No returned value
If no User name is specified, a LogOn dialog box will be opened. If a Password is enabled but
not specified in the LogOn Function, a LogOn dialog box will be opened.

Tag Name Expression

Logon()
Logon (“Albert”’, “EMC2")

Recipe()

Asynchronous

Win XP, Win CE, Web Thin Client

Activates a specified Recipe Function

Recipe (strFunction)

strFunction
String Tag or Expression specifying the Operation to be performed and the Recipe
Worksheet to be used in the Operation. The format of the strFunction is “[Operation] :
[Recipe Worksheet]".

Valid Operations are:
Save :Saves data to a Recipe data file
Load : Loads data from a Recipe data file
Delete : Deletes a Recipe data file
Init : Initializes a Recipe data file with all the Tags being set to 0

Recipe Worksheet
Name of the Recipe Worksheet to be used

0 : No Error
1 : The strFunction Tag or Expression is numeric (not a String)
2 : Expression does not contain a colon “:”
3 : Invalid Operation
4 : Recipe Task was not found (does not exist, or Background Task is not running)
5 : Disk Error (e.g. Disk full, Read-only File, or invalid path)
You must be running the Background Task to execute the Recipe Function. The Background
Task is enabled by default, and is accessed from the Development environment by selecting
from the Main Menu Bar Project > Status.

When the Recipe() Function is invoked on a Web Thin Client, the command is sent to the (IWS)
Server to execute the Recipe task on the Server. Therefore, any Tag in the Tag Name field will
be updated, even if the Tag has a Scope of Local (instead of set to a Scope of Server).

Tag Name Expression
Tag Recipe(“Save:Recipe1”)
Tag Recipe(“Load:Recipe5”)
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Function
Execution
Environments
Description
Usage
Argument(s)

Return Value

Remarks

Example(s)

Report()
Synchronous
Win XP, Win CE
Saves a Report to a Disk File or sends a Report to the Printer
Report (strFunction, optNumOrientation)
strFunction
String Tag or Expression specifying the Operation to be performed and the Report Sheet to
be used in the Operation. The format of the strFunction is “[Operation] : [Report
Worksheet]".
Valid Operations are:
Disk : Saves the Report to a data file
Prn : Prints the Report to a Printer
Report Worksheet
Name of the Report Worksheet to be used. File name must use a .REP extension
optNumOrientation
Sets the paper orientation. This argument is used only with the Prn operation. Valid values
are:
0 = Portrait (default)
1 = Landscape
0 : No Error
1 : The strFunction Tag or Expression is numeric (not a String)
2 : Expression does not contain a colon “:”
3 : Invalid Operation
4 : Report Task was not found (does not exist, or Background Task not running)
5 : Disk Error (e.g. Disk full, Read-only File, or invalid path)
The optNumOrientation argument is not supported when using a Windows CE-based runtime
platform. The Report Function does not support RTF Reports when using a Windows CE-based
runtime platform.

You can use the PrintSetup() Function to set up the Printer.

You must be running the Background Task to execute the Recipe Function. The Background
Task is enabled by default, and is accessed from the Development environment by selecting
from the Main Menu Bar Project > Status.

Tag Name Expression
Tag Report (“Disk: Report1.rep”)
Tag Recipe (“Prn : Report2.rep”, 1)
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Function ShutDown()

Execution Synchronous

Environments  Win XP, Win CE

Description Shuts down all of the active Application Modules
Usage Shutdown ()

Argument(s)  None

Return Value No returned values

Remarks The Shutdown() Function does not close the development environment, Database Spy or
LogWin.
Example(s)
Tag Name Expression
Shutdown()
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Function WinExec()

Execution Asynchronous/ Synchronous

Environments  Win XP, Win CE, Web Thin Client

Description Executes a Windows Command Line (or Program)

Usage WinExec (strCommand, optNumsState, optNumSync, “optTagReturnOrHandle”)

Argument(s) strCommand

String Tag or Expression containing the Command Line to execute

optNumState

Optional numeric Tag or Constant containing an Integer that defines the initial state of a
new Application. Valid values are:

. Activates but hides the Windows Program. IWS Application is still active.
Activates and displays the Windows Program (default)

Activates the Windows Program and displays it as an Icon

Activates the Windows Program and maximizes it

Activates and shows the Windows Program with its most recent size. IWS
Application is still active

7: Shows the Windows Program as an Icon. IWS Application is still active

AWOWN-_0O

optNumS.ync

Optional numeric Tag or Constant that specifies if the Function will execute in a
Synchronous or Asynchronous mode. When executing Synchronously, the Function will
return when the Windows command or Application finished execution. When executing
Asynchronously, the Function will return immediately. To verify if a Program that was
started Asynchronously has finished, you should use the “optTagReturnOrHandle”
parameter and the WinExeclsRunning Function.

0: Executes in Asynchronous mode (default)

1: Executes in Synchronous mode (i.e. next line of Script will not be executed until

the Function is completed its execution)

“optTagReturnOrHandle”

Optional argument that specifies an IWS Integer Tag name using a String Constant. The
Tag specified in the String Constant will receive either the Return Code (if the Function is
running in a Synchronous mode), or the Windows Program Handle number (if the Function
is running in an Asynchronous mode). The Windows Program Handle number can be used
with the WinExeclsRunning Function to determine whether the Windows Program is still
running

Return Value 0 : Command was not executed successfully
1 : Command was executed successfully

Remarks You should specify the full path name of the Windows Program you intend to execute.
Microsoft NotePad “C:\Windows\NotePad.exe”
Microsoft WordPad “C:\Program Files\Windows NT\Accessories\WordPad.exe”
Microsoft Paint “C:\Windows\System32\MSPaint.exe”

Microsoft Command “C:\Windows\System32\cmd.exe”

Be sure to leave a space between the end of the Windows Program file name if you intend to
pass any parameters the Windows Program.

Example(s)
s1 “C:\Windows\Notepad.exe ”  \\s1 is a string tag
Tag WinExec (s1 + "Myreport.rep”) \\opens report file
Tag WinExec (“C:\Windows\System32\cmd.exe”) \\opens CMD dialog
Tag WinExec (“C:\Windows\System32\MSPaint.exe”, 4)
Tag WinExec (“C:\MyBatch.bat”, 0,1,"Tag”)
/lthe above Function starts a batch file, runs hidden, runs
synchronously, status returned in Tag
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File Functions

Function
Execution
Environments
Description
Usage

Argument(s)

Return Value

Remarks

Example(s)

Hst2Txt()
Asynchronous
Win XP, Win CE
Exports information from the IWS proprietary binary trend history file(s) (*.hst) into a Text file
(*.txt) or CSV (*.csv) format
Hst2Txt (strStartDate, strStartTime, numDuration, numGroupNumber, optStrTargetFile,
optStrSeperator, optNumMilliseconds, optStrFormat)
strStartDate
String Tag or Expression containing the start date of the data
strStartTime
String Tag or Expression containing the start time of the data
numDuration
Numeric Tag or Expression containing the duration of the data in hours
numGroupNumber
Numeric Tag or Expression containing the Trend Task Group Number
optStrTargetFile
Optional String Tag or Expression containing the path and file name of the .TXT (or .CSV)
file. If omitted, the Function will create a file with the same name as the proprietary binary
file but with a .txt file extension
optStrSeparator
Optional String Tag or String Constant containing the data separator character for the .txt
file. If omitted, the Tab character (\t) will be used to separate the values in the text file.
optNumMilliseconds
Optional Numeric Tag or Numeric Constant. If the value is set to 0 (logical False), the text
file created will not show millisecond precision on the timestamp of each history sample.
Otherwise, the millisecond precision on the timestamp of each history sample will be
included.
optStrFormat
Optional String Tag or Expression that specifies the order of the Month (M), Day (D) and
Year (Y) for the timestamp format exported to the text file. If omitted, the default is “DMY”
format. Valid values are:
“DMY” : Day, Month, Year
“MDY” : Month, Day, Year
“YMD” : Year, Month, Day
-3 : Invalid number of parameters
-2 : DLL functions not found
-1 : IndHst.dll not found
0 : Function was executed successfully
1 : Error. Previous execution of the HstTxt Functin has not yet completed
Use the comma (,) character as the optStrSeparator argument to create a CSV file (Comma
Separated Values). This will allow the Trend history data to be converted to a file format that
can be opened with Microsoft Excel.

Tag Name Expression

Tag Hst2Txt (“01/05/2007”, “07:00:00”, 1.5, 2, “C:\IWS\data1.csv”, *.")

Tag Hst2Txt (“01/01/2007”, “07:00:00”, 0.2, 1, “C:\IWS\data2.txt”, “\t”,
0, “MDY”)
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Function Print()

Execution Asynchronous

Environments Win XP, Win CE

Description Prints a text file

Usage Print (strFilePath, optNumOrientation)

Argument(s)  strFilePath
String Tag or Expression specifying the path and name of the text file that will be printed.
optNumOrientation
Optional Numeric Tag or Constant specifying the orientation of the paper. This function is
not supported under Windows CE.
0: Portrait (default)
1: Landscape
Return Value None
Remarks This Function can only be used to print text files. Any other information contained in the file
(e.g. Pictures, Binary Data) cannot be printed using this Function.

Example(s)
Print (“C:\IWS\data2.xt”)
Print (“C:\IWS\data2.txt”, 1)
Function RDFileN()
Execution Synchronous
Environments Win XP, Win CE, Web Thin Client
Description Launches a File Browser window allowing you to select a file.
Usage RDFileN (“tagSelectedFile”, strSearchPath, strMask, optNumChangeDir)

Argument(s)  “tagSelectedFile”
Name of a String Tag that will receive the name (and path) of the selected file. The Tag
name must be enclosed in double quotes and must be a valid Tag.
strSearchPath
String Tag or Expression containing the file path (directory) to search
strMask
String Tag or Expression containing the mask used to filter the files.
optNumChangeDir
Optional Numeric Tag or Constant that specifies whether the operator will be able to
change the browsing directory. If this argument is missing or set to 1 (logical True), then the
window opened by this Function will allow the operator to navigate to different directories. If
this argument is set to 0 (logical False), then the window will be restricted to the path
(directory) specified by the strSearchPath argument.
Return Value 0 : Function executed successfully
1 : One of the arguments that is supposed to be a String is not a String
2 : The first argument contains an invalid Tag name
3 : The user canceled the operation

Remarks This Function is helpful when selecting a file (e.g. for a Batch operation)
Example(s)

Tag Name Expression

Tag RDFileN(“s2”, “C:\iws\’, “*.txt",1)
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Translation Functions

Function
Execution
Environments
Description
Usage
Argument(s)

Return Value

Remarks

Example(s)

SetTranslationFile()
Synchronous
Win XP, Win CE, Web Thin Client
Sets the active translation file and translates all enabled text within the Application.
SetTranslationFile (strFileName, optStrColumnName)
strFileName
String Tag or Expression containing the name of the Translation File to be used..
optStrColumnName
Optional String Tag or Expression containing the name of the column from the Translation
file to be used to translate all enabled text within the Application. When this argument is
omitted, the second column for the translation file will be used by default.
0 : Function executed successfully
1 : Invalid number of arguments
2 : Wrong argument type
3 : Translation file could not be opened or could not be found
The Translation Option check box must be enabled (selected) for this Function to work. The
Translation Option check box can be found in the Main Menu Bar in Project > Settings >
Options. The older style translation files supported only one translation language and the files
ended in a .tra file extension. Newer style translation files support multiple languages per file
and are usually .csv file types (comma separated values).

Tag Name Expression

Tag SetTranslationFile(“MyTranslation.csv”, “German”

Tag SetTranslationFlle(“English.tra”)
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System Information Functions

Function GetAppPath()

Execution Synchronous

Environments  Win XP, Win CE

Description Returns the directory (path) of the current Application
Usage GetAppPath()

Argument(s)  None

Return Value Returns the directory (path) of the current Application as a String

Remarks This Function returns the current directory (path) of the Application, including a “\” at the end of
the path. Must include the empty parentheses.

Example(s)
Tag Name Expression
Tag GetAppPath()
Function GetCompterlP()
Execution Synchronous
Environments  Win XP, Win CE, Web Thin Client
Description Returns the first IP address of the local station.
Usage GetComputerlP()

Argument(s)  None
Return Value Returns the first IP address of the local station as a String.

Remarks Function must include the empty parentheses.
Example(s)
Tag Name Expression
Tag GetComputerlP()
Function GetComputerName()
Execution Synchronous
Environments  Win XP, Web Thin Client
Description Returns the local Computer name
Usage GetComputerName()

Argument(s) None
Return Value Returns the name of the local Computer as a String.

Remarks Function must include the empty parentheses.
Example(s)

Tag Name Expression

Tag GetComputerName()
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Event Logger Functions

Function
Execution
Environments
Description
Usage
Argument(s)

Return Value

Example(s)

SendEvent()

Synchronous

Win XP, Windows CE, Web Thin Client

Used to send an Event Message and Comment to the Event Log file.

SendEvent (strEvent, optBooFlag, optStrComment)

strEvent
String Tag or Expression containing the text of the Event Message to be saved in the Event
Log file.

optBooFlag
Optional Boolean Tag or Constant used to indicate if the SendEvent Function has a
Comment associated with the Event Message. If 0 (logical False), there is no Comment
(default). Otherwise, the is a comment associated with the Event Message.

optStrComment
String Tag or Expression containing the Comment for the Event Message saved in the
Event Log file. If omitted, the User is prompted with a Standard Dialog box where the
comment can be typed.

0 : Function executed successfully

1 : Event Logger is disabled in the Event Settings

2 : Event Logger is enabled but Custom Messages are disabled in the Event Settings dialog.

Tag Name Expression

Tag SendEvent(“Valve Open — Line 1”)

Tag SendEvent(“High Temp — Temp is” + strTemp) //temp is string val
Tag SendEvent(“Valve Open — Line 17, 1) //will prompt for comments
Tag SendEvent(“Valve Open — Line 17, 1, “Stuck Valve”)

Log Message Functions

Function
Description
Execution
Environments
Usage
Argument(s)
Return Value
Remarks

Example(s)

Trace()

Displays the contents of strOutputMessage in the LogWin window

Synchronous

Win XP, WinCE

Trace(strOutputMessage)

The strOutputMessage argument can be a string constant, a string tag or an Expression.

None

You must check the Trace Messages check box in the Log Settings Log Options for the Log
Output Window for Trace Messages to be displayed.

The Trace Function is a good diagnostic tool for IWS Scripting or with VBScript.

Tag Name Expression

Trace (“At stage 3”)
Trace (“The date is “ + Date)
Trace (“Tag vl =" +v1)
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Exercise: Using the IWS Built-in Functions

In this Exercise, we will add some buttons from the Symbol Library that call IWS Built-In Functions, as well as
retrieve the current User Name, Computer Name and Computer IP address. These will be added to the
Footer.scr Screen and will be displayed at runtime.

EFDoher
' bel-"Datab | = {UserName} [ B L e
E& ) . abel:"Notepd | |- bel:"Calcula Comf;”:ﬁ;ﬂg:{éiﬁmﬁlﬁﬂmﬂetl} |_Jl o] | Jl'l #Label: "Exit]
0 Open the Footer.scr Screen

0 From the Buttons folder in the Symbol Library, add the following Buttons to the Screen
¢ button_DatabaseSpy (opens the Database Spy at runtime)

button_Notepad (open Notepad at runtime)

button_Calculator (opens Calculator at runtime)

button_logon2 (opens the security logon dialog box at runtime)

button_exit (will shutdown the Application, if confirmed)

Using the Rectangle tool in the Static Object Toolbar, add a Rectangle Object to the Screen
Double click on the Rectangle Object to open the Object Properties dialog box
Click on the Caption... button

O O 0O O

In the Caption field, type the following
{UserName}

Computer Name = {GetComputerName()}
IP Address = {GetComputerlP()}

Click OK, and close the Object Properties dialog box

O

[0 Save and Close the Footer Screen

Note:

e |n the Rectangle Object Caption field, Tags and IWS Built-in Functions must be enclosed in
curly braces {}

o UserName is an IWS internal tag that contains the name of the User currently logged on.
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Chapter 11. VBScript

Visual Basic Script Language (VBScript) is one of Microsoft’s scripting languages that is commonly associated
with Server-side and Client-side web applications. However, Microsoft has opened up VBScript to developers
and now VBScript can be found in a variety of applications. InduSoft has standardized on VBScript since it
provides a significant subset of Microsoft Visual Basic’s functionality, and VBScript supports all of Microsoft's
operating system platforms including Windows CE, unlike VBA (Visual Basic for Applications) which cannot
support the Windows CE runtime environment.

VBScript is a programming language that is often viewed as a dialect of VBA (Visual Basic for Applications),
although it is really its own language. The VBScript language attempts to balance flexibility, capability and ease
of use. VBA is a subset of Visual Basic that was developed to automate Microsoft Office applications, whereas
VBScript was originally developed to support Server-side and Client-side web applications. Although VBScript
and VBA provide many of the same features, there are some differences between them, primarily due to the
applications they were each developed to support.

Using VBScript With InduSoft HMI/SCADA Applications

InduSoft Web Studio (IWS) supports both the IWS Scripting Language (proprietary Scripting Language)
using one or more Math worksheets, as well as VBScript (IWS Version 6.1 or later). Developers can use
either scripting language or a combination of both. VBScript code is placed in one of several modules,
based on the functionality to be performed and the scope of the code and its variables. This subject is
covered more completely in the VBScript Configuration and Operation in IWS section.

Examples of how VBScript can be used:

Execute a logic sequence or routine when opening or closing a screen, or while the screen is open
Execute a logic sequence in the background

Run a simple VBScipt code segment based on an IWS object's command dynamic

Interaction with IWS Tags and control of IWS built-in functions

Manipulation of ActiveX Controls and ActiveX Control event handler

Simple file 1/0 (e.g. text files)

Database interfaces (e.g. via ADO.NET), especially where use of SQL is required

Interface to Windows Management Instrumentation (WMI) and Web Services (via WSDL)
Interface to Microsoft Office applications (e.g. Excel, Access, Word) and Microsoft Office components
via OLE Automation

e Runon a Web Thin Client

Where you should use IWS instead of VBScript
e User Interface. IWS does not support Windows Scripting, which typically provides the User Interface
for VBScript via Forms.
e Device I/O (e.g. PLC communications). VBScript does not directly support serial or network
communications. However, ActiveX Controls can be used.

IWS implements Visual Basic Script Edition 5.6 or higher, and functions as the “host” for VBScript. IWS
provides an integrated development environment where the HMI/SCADA application developer can take
advantage of the functionality and ease of use of VBScript, yet have access to all IWS tags and all built-in
functions directly from VBScript. The diagram below illustrates the IWS architecture. Since VBScript is an
interpreted language, the VBScript Engine parses the language at runtime and executes commands subject to
limitations placed by the VBScript Host. InduSoft allows VBScript code to be located several areas in an IWS
application:
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e Global Procedures. This is an area for subroutines and functions that can be called by any other
VBScript routine, or by a built-in IWS function (requires IWS Version 6.1 Service Pack 1 or later).

Graphic Script. Code in this area gets executed whenever any graphics (screens) are active.

Screen Script. This is where code is executed when an individual screen is active.

Command Dynamic. When an object has a Command Dynamic, one option is to run VBScript code.
ActiveX Events. A VBScript code segment can be run based on an ActiveX event

Background Task. VBScript code can be running as a background task. One or more VBScript groups
are supported, allowing conditional processing of the various VBScript background tasks.

In a Web Thin Client configuration, VBScripts associated with a screen can run either on the workstation
runtime display or on a Web Thin Client station running Microsoft Internet Explorer. The VBScript routines that
can execute on a Web Thin Client include those located in a Screen Script, a Command Dynamic, and an
ActiveX Event. Since VBScript runs on all Microsoft operating system platforms, there are no limitations to
VBScript running on any Microsoft compatible platform.

VBScript Limitations in IWS

Microsoft initially developed VBScript to work with websites (web pages). In the web server environment,
VBScript was designed to work with the Windows Scripting host and ASP, which provide file access and form
generation. On the web client side, VBScript was designed to work with Microsoft Internet Explorer using HTML
and DHTML, which provide display generation. So as a result of the initial design goals, VBScript does not have
much in the way of built-in language support for Forms, File I/O, Communications or direct Printing control.
Additionally, IWS has its own built-in web server and does not use ASP.

By using IWS built-in functions, ActiveX controls and Microsoft Office Applications (or components), there are
several methods for workarounds to these limitations as well as to extend VBScript's capability.

The following are some of VBScript's limitations and workarounds.
ltem VBScript Workarounds |

Forms Does not support Use IWS objects for user interface, pass
parameters to IWS. Can also use ActiveX
Controls.

File /0 Limited support directly Use Scripting Objects and/or IWS built-in

functions. Can also use ActiveX Controls.

Communications Does not directly support  Use IWS built-in functions or 3" party ActiveX
controls

Printing Does not directly support  Use Microsoft Office Applications or IWS built-in
functions

Charting/Graphing Does not directly support  Use IWS trending, Microsoft Office Applications,
Microsoft Office Components, or 3¢ party
ActiveX controls

DDE Does not support Supported in IWS built-in commands (not under
Windows CE).
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Differences between VBScript and VBA

Since other HMI/SCADA products support VBA, it might be worth highlighting some of the key differences
between VBScript and VBA. For HMI/SCADA applications, these differences are relatively minor. However,
VBScript support for the Windows CE operating system is a major differentiator between the two products. For
additional details or a complete listing of the differences, please reference the MSDN website at

http://msdn.microsoft.com.

Key differences between VBScript vs. VBA
Item VBA VBScript

Primary Purpose

Support for Windows CE
Data Types

Dimension Statement

Class Block declaration
Object

Object Manipulation
Eval function
Execute function

RegExp

Error Handling
Arrays

File I/O

DDE

Financial functions
Strings

Debugging

Line labels

Automation of MS Office
Applications

No

Stronger Type Declaration. Many
data types supported. (e.g. String,
Integer, Date, Boolean)

Dim Var as Type

Must use separate Class Module
Clipboard

Collection

TypeOf

Not supported

Not supported

No

Several different types
Lower bound can be <>0
Supported

Supported

Supported

Fixed length strings
Debug, Print, End, Stop
Supported

Automation of Web Services

Yes

Typeless, uses Variant Type. The final
data subtype will be determined at
runtime based on use. Supports same
data subtypes as VBA and VB (e.g.
String, Integer, Date, Boolean, etc)
Dim Var

(Cannot specify Type, but it is
determined at runtime based on use)
Class Block Declaration supported
Not supported

Not supported

Expression evaluation supported
Allows interpreted code to be executed
on the fly.

Allows creation of regular expressions
Supported but more limited

Lower bound is 0

Not directly supported but VBScript can
use FileSystemObject and can access
IWS built-in 1/0 functions

Not supported

Not supported

Variable length only

Use MsgBox or IWS built-in functions
Not supported
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VBScript Language Overview

This section contains a short summary of the VBScript Language. A more complete reference of the VBScript
language can be found in VBScript Reference Manual.

VBScript Functionality

VBScript has inherited much of VB & VBA’s functionality including support for math operations, string
manipulation, arrays, flow control, data conversion, procedures, COM objects, and date/time functions. Since
VBScript was initially designed for Web applications, direct support for file I/O and user interface functions was
not included. However, in a Windows XP/2000/NT/Server 2003/Vista environment, VBScript can use the
FileSystemObject COM object (scrrun.dll) to manipulate local files and folders.

VBScript does not support explicitly declared data types. This was eliminated to speed up the runtime
performance of the VBScript Scripting Engine. All variables are type Variant and their subtype (e.g. Integer,
Real, etc.) is determined at runtime.

VBScript Elements

There are several VBScript elements, but the most important ones are variables, constants and
types. A variable is an item holding data that can change during the execution of the VBScript
program. A constant is an item that holds data but cannot change during the execution of the
VBScript program. The data that variables and constants hold can be classified into types.

Note that with IWS, you can check the VBScript syntax for errors by choosing the Check VBScript
command (right mouse click when in a VBScript interface). VBScript is always checked when saving
the Script interface.

"This procedure is executed continuously while the graphic module is running.

Subk Graphics_WhileRunning()

If $horiz=0 Then The Check Script function can
If $vert <100 Then $vert = Svert +1 i i i

Era i Object Finder be invoked following a right

mouse click when the cursor is

If Svert = 100 Then on the VBScript Interface. Note

If $horiz <100 Then $horiz=%horiz+1

End If that Comments are in Green,
If ($vert = 100) And (8horiz=100) Then VBScript Functions and
Bvert = 0 T KeyWords are in Blue,
8horiz = 0 Variables are in Black
End If Select Al
End Sub

This procedure is executed just once when the graphic module is closed
Sub Graphics_CnEnd()

End Sub

The VBScript elements include:

e Variables (Type, Declaration, Scope)
Constants (Explicit, Implicit)
Keywords
Errors (Runtime, Syntax)

Operators

Functions and Procedures
Statements

Objects and Collections
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Variable Data Types and Subtypes

All variables in VBScript are a data type called Variant. This means that you do not (and cannot) explicitly
declare the variable type. In fact, with VBScript you do not need the Dim statement to allocate storage for a
variable. At runtime, the Parser in the VBScript Scripting Engine determines the Variant data subtype to be
used. These correspond to the more traditional classifications of data types (see chart below).

Variant data subtypes
Boolean Either True or False
Byte Contains integer in the range 0 to 255

Currency Floating-point number in the range -922,337,203,685,477.5808 to

922,337,203,685,477.5807
Date(Time) Contains a number that represents a date between January 1, 100 to December 31, 9999
Double Contains a double-precision, floating-point number in the range -1.79769313486232E308 to

-4.94065645841247E-324 for negative values; 4.94065645841247E-324 to
1.79769313486232E308 for positive values

Empty Uninitialized Variant
Error Contains an error number used with runtime errors
Integer Contains integer in the range -32,768 to 32,767
Long Contains integer in the range -2,147,483,648 to 2,147,483,647
Null A variant containing no valid data
Object Contains an object reference
Single Contains a single-precision, floating-point number in the range -3.402823E38 to -
1.401298E-45 for negative values; 1.401298E-45 to 3.402823E38 for positive values
String Contains a variable-length string that can be up to approximately 2 billion characters in
length.

The Parser’s choice of data subtype will depend on how the variable is used in a statement or function. Note
that a variable’s subtype can change within a code segment.

Data Subtype Identification
If it is important to determine the Variant data subtype used at runtime, you may use any of the three
categories of functions to determine the data subtype:
e The VarType(variable) function which returns a code based on the Variant data subtype used
e Various IsXxxx(variable) functions which return boolean values indicating whether the variable is of a
specific data subtype.
e A TypeName(variable) function which returns a string based indicating the data subtype

Example: If varType(a) = vbinteger Then
Msgbox “a is an Integer”
EndlIf
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Data Subtype Conversion

VBScript provides several functions that convert a variable from one data subtype to another. Since VBScript
uses the Variant data type, these functions are not generally required. However, when passing data between
IWS (or CEView) and VBScipt, or calling built-in IWS functions from VBScript where variables need to be put
into the proper argument format, these VBScript data subtype conversion functions can be very useful.

Example: a=4.2
b = cint (a) ‘b is an Integer with a value of 4

Variable Naming Rules & Conventions

VBScript has four primary rules for naming. These are:
1. Variable names must begin with an alpha character (a..z, A...Z) or an underscore character
2. After the first character, the variable name can contain letters, digits and underscores
3. Variable names must be less than 255 characters in length
4. The variable name must be unique in the scope in which they are declared

VBScript variable names are not case sensitive. Microsoft recommends following their naming convention for
variables, which puts attaches different prefixes to the variable name based on the data subtype.

Variable Scope

Variables have “scope” which defines a variable’s visibility or accessibility from one procedure (or VBScript
Interface) to another, which is principally determined by where you declare the variable. Generally, when you
declare a variable within a procedure, only code within that procedure can access or change the value of that
variable. This is called local scope and is for a procedure-level variable.

If you declare a variable outside a procedure, you make it recognizable to all the procedures in your Script. This
is a Script-level variable, and it has Script-level scope. However, as previously noted, InduSoft enforces certain
restrictions on the scope of Variables and Procedures.
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VBScript Constants
VBScript supports both explicit and implicit constants. Constants should never be used as variable names.

Explicit constants are defined by the programmer. Explicit constants have a defined value which, unlike a
variable, is not allowed to change during the life of the script.

Implicit constants are pre-defined by VBScript. VBScript implicit constants usually begin with a vb prefix.
VBScript implicit constants are available to the VBScript programmer without having to define them. Other
objects, such as those used by ADO.NET, also have implicit constants predefined, usually with different
prefixes. However, the implicit constants for these objects may not be know to VBScript and if not, will have to
be defined as an explicit constant.

VBScript defines the following categories of implicit Constants:

Intrinsic Constant Catego Intrinsic Constant Categor

Color Constants File Attribute Constants
Comparison Constants File Input/Output Constants
Date and Time Constants MsgBox Constants
Date Format Constants MsgBox Function Constants
Days of Week Constants SpecialFolder Constants
New Years Week Constants String Constants
Error Constants Tristate Constants
VBScript Runtime Errors VarType Constants
VBScript Syntax Errors Locale ID (LCID)

Declaring VBScript Variables and Constants

VBScript does not require the explicit declaration of scalar variables, i.e. those variables with only one value
assigned at any given time. Arrays, Objects (except Err) and Constants must be declared. While it may initially
be convenient not to declare variables, any typing (spelling) errors of the variable or constant names may
produce unexpected results at runtime.

VBScript Keywords

VBScript has many keywords. Keywords are merely the names or symbols used with built-in VBScript functions.
Keywords are reserved, i.e. they may not be used by the programmer as names of variables or constants.
VBScript keywords can be grouped into categories which include:
e Constants & Literals
Operators
Functions
Statements
Objects
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Operators

Operators

VBScript defines various operators that perform operations based on the Variant subdata type(s). Arithmetic
operators are used to perform operations on two or more numbers.

Arithmetic
+ Add
- Subtract
* Multiply
/ Divide
\ Integer Divide
A Exponentiation
MOD Modulus Division

Logical
Symbol Definition

AND And

OR, | Or

XOR Exclusive OR
Eqv Equivalence
Imp Implication
Not NOT

Object
Symbol Definition
Is Is (compare)

Comparison

Symbol Definition

< Less than

<= Less than or equal

> Greater than

>= Greater than or equal
= Equal or assignment
<> Not equal

String
Symbol Definition
& + Concatenation

IWS

Symbol Definition
$ Access to IWS Tags and Built-in functions
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Operator Precedence

When several operations occur in an expression, each part is evaluated and resolved in a predetermined order
called operator precedence. Parentheses can be used to override the order of precedence and force some
parts of an expression to be evaluated before other parts. Operations within parentheses are always performed
before those outside. Within parentheses, however, normal operator precedence is maintained.

When expressions contain operators from more than one category, arithmetic operators are evaluated first,
comparison operators are evaluated next, and logical operators are evaluated last. Comparison operators all
have equal precedence; that is, they are evaluated in the left-to-right order in which they appear. Arithmetic and
logical operators are evaluated in the following order of precedence:

When multiplication and division occur together in an expression, each operation is evaluated as it occurs from
left to right. Likewise, when addition and subtraction occur together in an expression, each operation is
evaluated in order of appearance from left to right.

The string concatenation operator (&) is not an arithmetic operator, but its precedence does fall in after all
arithmetic operators and before all comparison operators. The Is operator is an object reference comparison
operator. It does not compare objects or their values; it only checks to determine if two object references refer
to the same object.

Operator Precedence
Arithmetic Comparison Logical

Negation (-) Equality (=) Not
Exponentiation (?) Inequality (<>) And
Multiplication and division (*, /) Less than (<) Or
Integer division (\) Greater than (>) Xor
Modulus arithmetic (Mod) Less than or equal to (<=) Eqv
Addition and subtraction (+, -) Greater than or equal to (>=) Imp
String concatenation (&, +) Is &
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Functions

VBScript contains a number of built-in functions (not to be confused with the Function Procedure). These
functions may or may not have arguments. These functions are called in a statement and may return a result
that can be assigned to a variable. VBScript’s functions are grouped as follows:

Array Functions
Array Description
Functions

Array Returns a variant containing an array

Filter Returns a zero-based array that contains a subset of a string array based on a
filter criteria

IsArray Returns a Boolean value that indicates whether a specified variable is an array

Join Returns a string that consists of a number of substrings in an array

LBound Returns the smallest subscript for the indicated dimension of an array

Split Returns a zero-based, one-dimensional array that contains a specified number
of substrings

UBound Returns the largest subscript for the indicated dimension of an array

Data Conversion Functions

Abs Returns the absolute value of a specified number

Asc Converts the first letter in a string to its ASCII decimal representation
CBool Converts an expression to a variant of subtype Boolean

CByte Converts an expression to a variant of subtype Byte

CCur Converts an expression to a variant of subtype Currency

CDate Converts a valid date and time expression to the variant of subtype Date
CDbl Converts an expression to a variant of subtype Double

Chr Converts the specified ANSI code to a character

Cint Converts an expression to a variant of subtype Integer

CLng Converts an expression to a variant of subtype Long

CSng Converts an expression to a variant of subtype Single

CStr Converts an expression to a variant of subtype String

Fix Returns the integer part of a specified number

Hex Returns the hexadecimal value of a specified number

Int Returns the integer part of a specified number

Oct Returns the octal value of a specified number

Round Returns a rounded number

Sgn Returns the integer portion of a number
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Date and Time Functions

CDate Converts a valid date and time expression to the variant of subtype Date

Date Returns the current system date

DateAdd Returns a date to which a specified time interval has been added

DateDiff Returns the number of intervals between two dates

DatePart Returns the specified part of a given date

DateSerial Returns the date for a specified year, month, and day

DateValue Returns a date

Day Returns a number that represents the day of the month (between 1 and 31, inclusive)

FormatDateTime Returns an expression formatted as a date or time

Hour Returns a number that represents the hour of the day (between 0 and 23, inclusive)

IsDate Returns a Boolean value that indicates if the evaluated expression can be converted to a
date

Minute Returns a number that represents the minute of the hour (between 0 and 59, inclusive)

Month Returns a number that represents the month of the year (between 1 and 12, inclusive)

MonthName Returns the name of a specified month

Now Returns the current system date and time

Second Returns a number that represents the second of the minute (between 0 and 59, inclusive)

Time Returns the current system time

Timer Returns the number of seconds since 12:00 AM

TimeSerial Returns the time for a specific hour, minute, and second

TimeValue Returns a time

Weekday Returns a number that represents the day of the week (between 1 and 7, inclusive)

WeekdayName Returns the weekday name of a specified day of the week

Year Returns a number that represents the year

Expression Functions

Expressions Description
Eval Evaluates an expression and returns the result
RegExp Provides simple regular expression support.

Format Functions
FormatCurrency Returns an expression formatted as a currency value
FormatDateTime Returns an expression formatted as a date or time
FormatNumber Returns an expression formatted as a number
FormatPercent Returns an expression formatted as a percentage

1/0 Functions

Input/Output Description

InputBox Displays a prompt in a dialog box, waits for the user to input text or click a button, and
returns the contents of the text box.

MsgBox Displays a message in a dialog box, waits for the user to click a button, and returns a
value indicating which button the user clicked.

LoadPicture Returns a picture object
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Math Functions

Function Description

Abs Returns the absolute value of a specified number

Atn Returns the arctangent of a specified number

Cos Returns the cosine of a specified number (angle)

Exp Returns e raised to a power

Hex Returns the hexadecimal value of a specified number

Int Returns the integer part of a specified number

Fix Returns the integer part of a specified number

Log Returns the natural logarithm of a specified number

Oct Returns the octal value of a specified number

Randomize Initializes the random-number generator

Rnd Returns a random number less than 1 but greater or equal to 0
Sgn Returns an integer that indicates the sign of a specified number
Sin Returns the sine of a specified number (angle)

Sqr Returns the square root of a specified number

Tan Returns the tangent of a specified number (angle)

Miscellaneous Functions

Miscellaneous Description

GetLocale Returns the current locale ID
RGB Returns a whole number representing an RGB color value
SetLocale Sets the current locale ID

Script Engine Functions
ScriptEngine Returns a string representing the scripting language in use
ScriptEngineBuildVersion  Returns the build version number of the scripting engine in use
ScriptEngineMajorVersion Returns the major version number of the scripting engine in use
ScriptEngineMinorVersion Returns the minor version number of the scripting engine in use

String Functions
Function Description

InStr Returns the position of the first occurrence of one string within another. The search begins at
the first character of the string

InStrRev Returns the position of the first occurrence of one string within another. The search begins at
the last character of the string

LCase Converts a specified string to lowercase

Left Returns a specified number of characters from the left side of a string

Len Returns the number of characters in a string

LTrim Removes spaces on the left side of a string

Mid Returns a specified number of characters from a string

Replace Replaces a specified part of a string with another string a specified number of times

Right Returns a specified number of characters from the right side of a string

RTrim Removes spaces on the right side of a string

Space Returns a string that consists of a specified number of spaces

StrComp Compares two strings and returns a value that represents the result of the comparison

String Returns a string that contains a repeating character of a specified length

StrReverse Reverses a string

Trim Removes spaces on both the left and the right side of a string

UCase Converts a specified string to uppercase
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Variant Identification Functions

Variant
Function
IsArray
IsDate
IsEmpty
IsNull

IsNumeric
IsObject

TypeName
VarType

Description

Returns a Boolean value indicating whether a variable is an array

Returns a Boolean value indicating whether an expression can be converted to a date
Returns a Boolean value indicating whether a variable has been initialized.

Returns a Boolean value that indicates whether an expression contains no valid data
(Null).

Returns a Boolean value indicating whether an expression can be evaluated as a number
Returns a Boolean value indicating whether an expression refers to a valid Automation
object.

Returns a string that provides Variant subtype information about a variable

Returns a value indicating the subtype of a variable
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Statements

VBScript statements are used to perform fundamental operations such as decision making, repetition (looping)
and assignments. Statements combined with Operators are the building blocks for more complex code.

Multiple statements can appear on the same line as long as they are separated by a colon (:). For purposes of
code readability, it is recommended to use one statement per line.

Assignment Statements
Many of VBScripts assignment statements have already been covered. For consistency purposes, they are
listed here. Refer to the VBScript Users Manual for a more detailed description of their use.

Assignment Statements
Statement Description

Const Declares constants for use in place of literal values

Dim Declares variables and allocates storage space

Erase Reinitializes the elements of fixed-size arrays, deallocates dynamic-array storage space.

Option Explicit Forces explicit declaration of all variables in the script

Private Declares private variables and allocates storage space

Public Declares public variables and allocates storage space

ReDim Declare dynamic array variables, allocates or reallocates storage space at procedural
level

Comment Statements
Comment statements are used to provide documentation comments with the code.

Comment Statements

Comments Description
Rem Includes explanatory remarks in a program

‘ Includes explanatory remarks in a program (single quote)
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Control Flow Statements

By default, VBScript sequentially moves (flows) through the script from statement to statement. As is typical
with virtually all high-level programming languages, control flow statements can alter this flow by branching to
other code sections based upon logic conditions, inputs, errors, etc.

One of the most commonly used control flow statement is the If..Then..Else statement. This control flow
statement takes the following format:

{simple format} If condition Then statement(s) [Else elsestatement(s) ]

{block format}
If condition Then
[statement(s)]
[Elself condition-n Then
[elseifstatement(s)]] . . .
[Else
[elsestatement(s)]]
End If

The condition can be a boolean constant or boolean variable, or a numeric or string expression that evaluates
to True or False.
Refer to the Appendix for a detail description of these functions.

Control Flow Statements
Function Description

Do...Loop Repeats a block of statements while a condition is True or until a condition becomes True

Execute Executes one or more specified statements

Execute Global Executes one or more specified statements in the global namespace of a script

Exit Do Exit a Do Loop Function. Transfers control to the statement following the Loop statement.

Exit For Exit a For Loop Function (For...Next or For Each...Next loop). Transfers control to the
statement following the Next statement.

For...Next Repeats a group of statements a specified number of times

For Each...Next Repeats a group of statements for each element in an array or collection
If...Then...Else Conditionally executes a group of statements, depending on the value of an expression

Select Case Executes one of several groups of statements, depending on the value of an expression
While...Wend Executes a series of statements as long as a given condition is True

With...End Executes a series of statements on a single object

With
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Procedure Statements

There are two types of procedure statements; the Sub procedure and the Function procedure. Both of these
procedure statements are intended to encapsulate a set of statements that provide functionality that can be
repeatedly called, but the difference between the two is how arguments are passed and results returned.

The Sub procedure is a series of VBScript statements (enclosed by Sub and End Sub statements) that perform
actions but don't return a value as part of the Sub name. A Sub procedure can take arguments (constants,
variables, or expressions that are passed by a calling procedure). A resultant value or set of values can be
returned through the arguments. If a Sub procedure has no arguments, its Sub statement must include an
empty set of parentheses ().

The Function procedure is a series of VBScript statements enclosed by the Function and End Function
statements. A Function procedure is similar to a Sub procedure, but can also return a value in the Function
name. A Function procedure can take arguments (constants, variables, or expressions that are passed to it by
a calling procedure). If a Function procedure has no arguments, its Function statement must include an empty
set of parentheses. A Function returns a value by assigning a value to its name in one or more statements of
the procedure. The return type of a Function is always a Variant.

Procedure Statements

Function Description

Call Transfers control to a Sub or Function procedure

End Function Immediately exits a Function procedure

End Sub Immediately exits a Sub procedure

Exit Function Exit a Function, generally as a result of a condition

Exit Sub Exit a Subroutine, generally as a result of a condition

Function Declares the name, arguments, and code that form the body of a Function procedure

GetRef Associates an event handler with a specific function

Sub Declares the name, arguments, and code that form the body of a Sub procedure
(Subroutine).
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VBScript Object Commands

VBScript includes several Functions and Statements that can be used to access objects, including their
methods and properties. There are a large variety of objects available to VBSript, including user-defined
objects, intrinsic objects and extrinsic objects.

VBScript Object Functions
Function Description

CreateObject Creates and returns a reference to an Automation object
GetObject Returns a reference to an Automation object from a file
IsObject Returns a Boolean value indicating whether an expression references a valid
Automation object.
Object Statements

Statement Description |

Class
Exit Property
For Each...Next
Property Get
Property Let

Property Set
Set

Error Handling Statements
Statement Description

On Error

Declares the name of a class, as well as a definition of the variables, properties,
and methods that comprise the class

Forces an exit from inside a Property Set function.

Repeats a group of statements for each element in an array or a collection.
Declares, in a Class block, the name, arguments, and code that form the body of
a Property procedure that gets (returns) the value of a property

Declares, in a Class block, the name, arguments, and code that form the body of
a Property procedure that assigns (sets) the value of a property

Sets a reference to an object

Assigns an object reference to a variable or property, or associates a procedure
reference with an event. Usually used to instantiate an object.

Enables or disables error-handling

Object & Collection Summa
Objects & Collections Description

The Debug object is an intrinsic global object that can send an output to

Debug a script debugger, such as the Microsoft Script Debugger.
- An associative array that can store any type of data. Data is accessed
Dictionary
by a key.
Drive An object that refers to a specific Drive
Drives A collection of Drive objects.
E Contains information about the last run-time error. Accepts the Raise
rr . : .
and Clear methods for generating and clearing run-time errors.
File An object that refers to a specific File
Files A collection of File objects.

FileSystemObject
Folder

An object model used to access the Windows file system
An object that refers to a specific Folder

Folders A collection of Folder objects.
Provides access to the read-only properties of a regular expression
Match
match.
Matches Collection of regular expression Match objects.
RegExp Provides simple regular expression support.
Submatches A collection of regular expression submatch strings.
TextStream An object that refers to a text File
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VBScript Objects and Collections

VBScript has certain Objects and Collections that are inherent with VBScript. These include:
Debug
Err Object
Match Object & Matches Collections
Scripting Dictionary Object
Scripting FileSystemObject
o Drive Object
o File Object
o FileSystemObject Collections
o Folder Object
e Regular Expression Object & Submatches Collection
e TextStream Object

VBScript Implicit Objects and Collections

Declares the name of a class, as well as a definition of the variables,

Class Object properties, and methods that comprise the class

Debug The Debug object is an intrinsic global object that can send an output to a
script debugger, such as the Microsoft Script Debugger.

Err Contains information about the last run-time error. Accepts the Raise and
Clear methods for generating and clearing run-time errors.

Match Object

Dictionary An associative array that can store any type of data. Data is accessed by

a key.
Matches Collection

RegExp Object

SubMatches Collection

Object & Collection Summa
SifjSmsi Description
Collections P

Drive An object that refers to a specific Drive

Drives A collection of Drive objects.

File An object that refers to a specific File

Files A collection of File objects.

FileSystemObject An object model used to access the Windows file system
Folder An object that refers to a specific Folder

Folders A collection of Folder objects.

Match Provides access to the read-only properties of a regular expression match.
Matches Collection of regular expression Match objects.

RegExp Provides simple regular expression support.
Submatches A collection of regular expression submatch strings.
TextStream An object that refers to a text File
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Err Object

The VBScript Err object contains information about run-time errors.

Err Object Properties
Properties Description

Description The descriptive string associated with an error.

HelpContext A context ID for a topic in a Windows help file.

HelpFile A fully qualified path to a Windows help file.

Number A numeric value identifying an error.

Source The name of the object or application that originally generated the error.
Err Object Methods

Clear Clears all property settings.

Raise Generates a run-time error.

The properties of the Err object are set by the generator of an error-Visual Basic, an Automation object, or the
VBScript programmer.

The default property of the Err object is Number. Err.Number contains an integer and can be used by an
Automation object to return an SCODE.

When a run-time error occurs, the properties of the Err object are filled with information that uniquely identifies
the error and information that can be used to handle it. To generate a run-time error in your code, use the
VBScript Err Object Raise Method. The Err object's properties are reset to zero or zero-length strings (") after
an On Error Resume Next statement. The VBScript Err Object Clear Method can be used to explicitly reset
Err.

The Err object is an intrinsic object with global scope-there is no need to create an instance of it in your code.
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Scripting FileSystemObject
The VBScript FileSystemObject object provides access to a computer's file system

FileSystemObject Methods
Method Description

BuildPath \ppends a hame to an existing path.

CopyFile -opies one or more files from one location to another.

CopyFolder Recursively copies a folder from one location to another.

CreateFolder >reates a folder.

CreateTextFile Creates a specified file name and returns a TextStream object.

DeleteFile ieletes a folder and its contents.

DeleteFolder ieletes a folder and its contents.

DriveExists idicates the existence of a drive.

FileExists Indicates the existence of a file.

FolderExists Indicates the existence of a folder.

GetAbsolutePathName Returns a complete and unambiguous path from a provided path
specification.

GetBaseName Returns the base name of a path.

GetDrive Returns a Drive object corresponding to the drive in a path

GetDriveName Returns a string containing the name of the drive for a path.

GetExtensionName Returns a string containing the extension for the last component in a path.

GetFile Returns a File object corresponding to the file in a path.

GetFileName Returns the last component of a path that is not part of the drive
specification.

GetFolder Returns a Folder object corresponding to the folder in a specified path.

GetParentFolderName Returns a string containing the name of the parent folder of the last
component in a path.

GetSpecialFolder Returns the special folder requested.

GetTempName Returns a randomly generated temporary file or folder name.

MoveFile Moves one or more files from one location to another.

MoveFolder Moves one or more folders from one location to another.

OpenTextFile Opens a file and returns a TextStream object

FileSystemObject Properties

Properties Description

Drives A Drives collection of all Drive objects available on the local machine.

Collections returned by FileSystemObject method calls reflect the state of the file system when the collection
was created. Changes to the file system after creation are not reflected in the collection. If the file system might
be changed during the lifetime of the collection object, the method returning the collection should be called
again to ensure that the contents are current.

Set fs = CreateObject("Scripting.FileSystemObject")
Set a = fs.CreateTextFile("c:\tesffile.txt", True)
a.WriteLine("This is a test.")

a.Close

In the code shown above, the CreateObject function returns the FileSystemObiject (fs). The CreateTextFile
method then creates the file as a TextStream object (a) and the VBScript TextStream Object WriteLine
Method writes a line of text to the created text file. The VBScript TextStream Object Close Method flushes
the buffer and closes the file.
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Drive Object
The Drive object provides access to the properties of a particular disk drive or network shared drive.

Drive Object Properties
Properties Description

AvailableSpace The amount of space available to a user on the specified drive or network share.

DriveLetter The drive letter of a physical local drive or network share

DriveType A value indicating the type of a drive.

FileSystem The amount of free space available to a user on the drive or network share.
FreeSpace The amount of free space available to a user on the drive or network share.
IsReady True if the drive is ready, False if not.

Path The file system path for a drive.

RootFolder A Folder object representing the root folder of a drive.

SerialNumber  The decimal serial number used to uniquely identify the disk volume.
ShareName The network share name of a drive

TotalSize The total space, in bytes, of a drive or network share

VolumeName The volume name of a drive.

The following code illustrates the use of the Drive object to access drive properties:
Sub ShowFreeSpace(drvPath)
Dimfs, d, s
Set fs = CreateObject("Scripting.FileSystemObject")
Set d = fs.GetDrive(fs.GetDriveName(drvPath))
s = "Drive " & UCase(drvPath) & " - "
s =s & d.VolumeName & vbCrLf
s =s & "Free Space: " & FormatNumber(d.FreeSpace/1024, 0)
s =s & " Kbytes"
Response.Write s
End Sub
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File Object
The File object provides access to all the properties of a file.

File Object Methods
Properties Description

Copy Copies a file from one location to another.
Delete Deletes a file.
Move Moves a file from one location to another.

OpenAsTextStream Opens a file and returns a TextStream object.

File Object Properties
Attributes The attributes of a file.
DateCreated The date and time that the file was created.
DateLastAccessed The date and time that the file was last accessed.

DateLastModified The date and time that the file was last modified.

Drive The drive letter of the drive on which the file resides.
Name The name of the file.

ParentFolder The Folder object for the parent of the file.

Path The file system path to the file.

ShortName The short name used by programs that require 8.3 names.
ShortPath The short path use by programs that require 8.3 names.
Size The size, in bytes, of a file.

Type Information about the type of a file.

The following code illustrates how to obtain a File object and how to view one of its properties.
Sub ShowFilelnfo(filespec)
Dimfs, f, s
Set fs = CreateObiject("Scripting.FileSystemObject")
Set f = fs.GetFile(filespec)
s = f.DateCreated
Response.Write s
End Sub
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Folder Object
The VBScript Folder object provides access to all the properties of a folder.

Folder Object Methods

Copy Copies a folder from one location to another.
Delete Deletes a folder.
Move Moves a folder from one location to another.

CreatTextFile Creates a file and returns a TextStream object.

Folder Object Properties
Attributes The attributes of a folder.
DateCreated The date and time a folder was created.
DateLastAccessed The date and time that the folder was last accessed.

DateLastModified The date and time that the folder was last modified.

Drive The drive letter of the drive on which the folder resides.

Files A Files collection of all File objects in the folder.

IsRootFolder True if this is the root folder of a drive.

Name The name of the folder.

ParentFolder The Folder object for the parent of the folder.

Path The file system path to the folder.

ShortName The short name used by programs that require 8.3 names.
ShortPath The short path used by programs that require 8.3 names.

Size The size, in bytes, of all files and subfolders contained in a folder
SubFolders A Folders collection containing all the folders in a Folder object

The following code illustrates how to obtain a Folder object and how to return one of its properties:
Sub ShowFolderinfo(folderspec)

Dimfs, f, s,

Set fs = CreateObject("Scripting.FileSystemObject")

Set f = fs.GetFolder(folderspec)

s = f.DateCreated

Response.Write s

End Sub

Examples
Const OverWrite = TRUE
Const DeleteRdOnly = True
SourceFile = “C:\data\MyData.MDB”
SourceFiles = “C:\data\*.MDB”
DestPath = “C:\Backup”
DeleteFile = “C:\backup\Mydata.MDB”
DeleteFiles = “C:\backup\*.MDB)
Set objFS = CreateObiject(“Scripting.FileSystemObject”)

‘ Copy a single file to a new folder, overwrite any existing file in destination folder
objFS.CopyFile (SourceFile, DestPath, OverWrite)

‘ Copy a set of files to a new folder, overwrite any existing files in destination folder
objFS.CopyFile (SourceFiles, DestPath. OverWrite)
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‘ Delete a file
objFS.DeleteFile(DeleteFile)

‘ Delete a set of files in a folder
objFS.DeleteFile(DeleteFiles, DeleteRdOnly)

‘ Move a file to a new folder
objFS.MoveFile(SourceFile, DestPath)

‘ Move a set of files to a new folder
objFS.MoveFile(SourceFiles, DestPath)

‘ Rename a file
objFS.MoveFile(SourceFile, “C:\data\MyData041406.MDB”)

‘ Verify if a file exists
If objFS.FileExists (SourceFile) Then
Set objFolder =objFS.GetFile(SourceFile)
MsgBox “File Exists “ & objFolder “ Will display “File Exists “ and Path + File
Else
MsgBox “File does not exist”
End If
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VBScript Drives Collection
Read-only collection of all available drives. Removable-media drives need not have media inserted for them to
appear in the Drives collection.

Drives Collection Object Properties
Count Returns the number of items in a collection. Read-only
ltem Returns an item on the specified key. Read/Write

The following code illustrates how to get the Drives collection and iterate the collection using the For
Each...Next statement:

Sub ShowDriveList
Dimfs, d, dc, s, n
Set fs = CreateObiject("Scripting.FileSystemObject")
Set dc = fs.Drives
For Each d in dc
s =s & d.DriveLetter & " - "
If d.DriveType = Remote Then
n = d.ShareName
Else
n = d.VolumeName
End If
s=s&n & vbCrLf
Next
Response.Write s
End Sub

VBScript Files Collection
Collection of all File objects within a folder.

Files Collection Object Properties
Count Returns the number of items in a collection. Read-only
ltem Returns an item on the specified key. Read/Write

The following code illustrates how to get a Files collection and iterate the collection using the For Each...Next
statement:

Sub ShowFolderList(folderspec)

Dimfs, f, f1, fc, s

Set fs = CreateObject("Scripting.FileSystemObject")

Set f = fs.GetFolder(folderspec)

Set fc = f.Files

For Each 1 in fc

s =s & fl.name

s = s & vbCrLf

Next

Response.Write s

End Sub
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VBScript Folders Collection
Collection of all Folder objects contained within a Folder object.

Folders Collection Methods

Properties Description

Add Adds a new Folder to a Folders collection
Folders Collection Properties
Properties Description
Count Returns the number of items in a collection. Read-only
ltem Returns an item on the specified key. Read/Write

The following code illustrates how to get a Folders collection and how to iterate the collection using the For
Each...Next statement:

Sub ShowFolderList(folderspec)

Dimfs, f, f1, fc, s

Set fs = CreateObject("Scripting.FileSystemObject")

Set f = fs.GetFolder(folderspec)

Set fc = f.SubFolders

For Each f1in fc

s =s & fl.name

s =8 & vbCrLf

Next

Response.Write s

End Sub
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TextStream Object
The VBScript TextStream object facilitates sequential access to a file

TextStream Object Methods
Properties Description

Close Closes an open stream.
Read Reads a specified number of characters from a stream.
ReadAll Reads an entire stream.
ReadLine Reads an entire line from a stream.
Skip Skips a specified number of characters when reading a
stream.
SkipLine Skips the next line when reading a stream.
Write Writes a specified string to a stream.
WriteBlankLines Writes a specified number of newline characters to a stream.
WriteLine Writes a specified string and newline character to a stream.
TextStream Object Properties
AtEndOfLine True if the file pointer is before the end-of-line marker.
AtEndOfStream True if the file pointer is at the end of the stream
Column The column number of the current character in the
stream.
Line The current line number of the stream.

VBScript TextStream Object
Description: The VBScript TextStream object

Usage: oTextStream.{property | method}

Return: Depends on Property or Method used

Remarks

Example: In the following code, a is the TextStream object returned by the CreateTextFile method on the

FileSystemObiject:

Set fs = CreateObject("Scripting.FileSystemObject")
Set a = fs.CreateTextFile("c:\testffile.txt", True)
a.WriteLine("This is a test.")

a.close
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COM Objects and Collections

In addition to user-defined Class Objects and VBScript Objects and Collections, there are many different COM
Objects (and Object Collections) and other system objects based on COM technology that are accessible from
VBScript. These Objects include:

ActiveX Controls inserted on an IWS Screen (via Insert OCX tool)

ActiveX Controls instantiated via VBScript

ADODB and ADOX Obijects and Collections

Microsoft Office OLE Automation (Word, Excel, Access, Outlook & Components)

WMI

WSH

WSDL

XMLDOM

ActiveX Controls Inserted On An IWS Screen

InduSoft Web Studio (IWS) serves as an ActiveX control container, which is a parent program that supplies the
environment for an ActiveX control to run. Through the IWS development interface (insert OCX tool), one or
more ActiveX controls can be added to a screen. The OCX (ActiveX Control) must first be registered, if it was
not already done so as part of the installation of the ActiveX control. IWS provides a Register Controls tool
(under Tools on the toolbar) to allow registration of ActiveX controls, and to verify if a control has already been
registered.

After the OCX is inserted on the screen, IWS will assign the control a name. This name can be changed in the
Object Properties dialog box, accessed by double clicking on the control in the IWS development environment,
but the name of the control must be unique from any other control used by the current IWS application. In the
Object Properties dialog box, the Configuration button will provide access to the Properties, Methods and
Events accessible for this ActiveX control. In the Configuration dialog box, there is a tab for Events, which allow
for the execution of a VBScript code segment if an Event is triggered for the ActiveX control. In the Properties
and Methods tabs, parameters, triggers, IWS tags, etc. can be tied to the various Properties and Methods.

SESEREEEERRRN ( o Microsoft Slider Control 6.0
............. S ee————
N o 7@555:::::::
ﬂ Hinl: ActiveX Control 1

© ) Control:  Microsaft Slider Control 6.0 [SPS) secEcEnEa:

© 0] MName: |MicrosoftSiderControi1 [¥] Enable Focus

---------- Configure the Control’s Properties,

4t """

[ Propeny Pages ( [ Configuion ] hl SESEEERE Methods & Events

B Configuration @ Sl

Properties | Methods | Events

Event Parameters |/ Script
F Change <None>
F Click <Mone>
F KeyDown
F KeyPress
F KeyUp
F MouseDown

segments for the ActiveX
Control Events

S/—— Select to input VBScript code

F MouseMove
F Mouselp
# OLECompleteDrag

JBOO00EE]

73

JO00000

Show hidden events
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Interaction with the ActiveX control from VBScript is accomplished through VBScript code placed in a Screen
Script that is associated with the screen where the ActiveX control is placed. By entering a right mouse click on
a blank portion of the screen, and selecting Screen Script, the Screen Script is accessed. For ActiveX Objects
placed on the screen, you do not need to instantiate the Object in VBScript, IWS has already taken care of this.
You simply need to reference the ActiveX control by its name, found in the Object Properties dialog box. Note:
when referring to the name from VBScript, with IWS 6.1 SP1, the ActiveX control name was case
sensitive. With SP2, it is no longer case sensitive. From the VBScript screen interface, you can access the
ActiveX control’s Properties and Methods. Events are not accessible from the VBScript Screen Script interface.

Notes:

e You must use the VBScript Screen Script interface for the screen which contains the ActiveX control
in order to access the ActiveX control's Properties and Methods. You cannot access the ActiveX
control's Properties and Methods from another Screen Script, or from any other VBScript interface in
IWS.

e From VBScript, you can only access the ActiveX control's Properties and Methods. VBScript code
segments for Events that are triggered by the ActiveX control can be entered, but these VBScript
code segments must be entered from the Configuration dialog box (i.e. Object Properties >
Configuration > Events).

e When the ActiveX control is referenced from the VBScript Screen Script interface, the ActiveX
control’'s name is case-sensitive with SP1. This was corrected in SP2.

e You do not need to instantiate the ActiveX control. IWS has already taken care of this. Simply refer to
the ActiveX control name followed by a “.” and then the Property or Method.

¢ In the VBScript Screen Script interface, place the cursor in a code segment area (Subroutine) and
press Ctrl —Space to invoke IntelliSense to see the VBScript statements and functions, as well as the
ActiveX controls available for this Script Interface.

¢ Once you enter the ActiveX control object name, when you type a period (“.”), Intellisense will display
a list of available Properties and Methods for the ActiveX control referenced.

ActiveX Controls Instantiated from VBScript

ActiveX controls can be instantiated from VBScript by using the CreateObject and referencing the Program 1D
(ProglD) of the ActiveX object, although the ActiveX object will not show up on the IWS screen if the script
segment is associated with a Screen.

ADODB and ADOX Objects and Collections

ADODB is the database class for ADO.NET, or ActiveX Data Objects for Microsoft's .NET Framework.
ADO.NET is Microsoft’'s database interface technology that provides an API to database client applications (i.e.
IWS and VBScript), supporting a common interface to access and manipulate data contained in a wide variety
of database servers from different vendors. From the database client side, there is a level of abstraction
provided by the API that enables interaction (e.g. database access and manipulation) to various vendor’s
databases with virtually no code changes, except for the connection string to the database Provider (an object
that interacts with the physical database). There are various ADODB Objects and Collections available to the
developer.

ADOX are Microsoft's ActiveX Data Object Extensions for Data Definition Language (database schema
creation, modification and deletion) and Security. It is a companion set of Objects to the core ADO.NET objects.
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VBScript Configuration and Operation in IWS

IWS acts as the host application for the Microsoft VBScript Engine. This means that to write VBScript, you need
to be in the IWS development (engineering) environment. It is important to note that there is no one central
location where a VBScript interface is located inside an IWS application. The location of the VBScript interface
(where the VBScript code gets placed) depends on the function the VBScript code is to perform and the scope
of access to its Procedures and Variables. InduSoft has implement VBScript in this manner to simplify its use,
and to be consistent with the IWS architecture as well as current licensing methods.

VBScript is interpreted code. While it executes fairly efficiently, it is nevertheless interpreted and will never
execute as efficiently as compiled code. This should not present any concern for HMI/SCADA applications
since IWS is performing the real-time management of the tag database and key functions such as alarming,
logging, etc. The interpreted nature of VBScript allows changes to be made quickly to an application. IWS
supports dynamic, on-line configuration and this capability is maintained with the addition of VBScript support

Developers familiar with IWS know that in the bottom left corner of the development window are tabs that
provide access to the Database, Graphics, Tasks, and Communications Workspace folders containing the
different application components. The developer will need to navigate among these different folders and
application components when using VBScript.

VBScript interfaces can be found in 6 different areas:
o Database Workspace folder — Global Procedures
Graphics Workspace folder - Graphics Script
Graphic Screens — Screen Scripts
IWS Objects on a Screen — Command Dynamic
ActiveX Objects on a screen — ActiveX Events
Tasks Workspace folder — Background Startup Script and Background Script Groups
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The figure below shows the structure of the VBScript interfaces within a typical IWS project (application). Note
that there are certain types of VBScript interfaces that have one instance (e.g. Global Procedures, Background
Startup Tasks and Graphic Script) while others can have multiple instances (e.g. Background Script Groups,
Screen Scripts, Command Dynamic and ActiveX Events).

Global
Procedures

Graphic Module Backgrouml Task
{Viewer task or Weby Thin Client control) {BG Task task)
Graphics |
Senipt
{ 1 1 _,,
Screen A Sereen B ScreenHl Seript Groups

-

-

Screen Seript Screen Scripgt Screen Seript Seript 001

Command
dynamic

Command
cdynamic

Command

N Script 002
dynamic

L

Seri H

ActiveX events ActiveX events

Global Procedures

Global Procedures are located in the Database Worksheet folder. Global Procedures are shared by both the
Graphics Module Scripts (Graphics Script and Screen Scripts) and the Background Task Scripts (Background
Startup Script and Background Script Groups). Note that it this is only the Procedures that are shared, not the
Variables. Other VBScript interfaces within the Graphic Module or Background Task do not share variables or
procedures between them; they are independent of each other.
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Notes:

o Before executing the application, be sure to save (or close) the Screen after any VBScript is
entered. Otherwise the changes might not be updated. This is true for all VBScript interfaces.

Graphics Script

The Graphics Script is located in the Graphics Worksheet folder. Procedures and Variables declared in the
Graphics Script interface are available locally but are not accessible by any Screen Script interface, or from any
other VBScript interface within IWS. Procedures and Variables declared in a Screen Script interface are not
accessible by the Graphics Script. If common Procedure(s) are required, they should be put into the Global
Procedures interface. Note that the Graphics Script is scanned (processed) by IWS before the Screen Scripts.

The Graphics Script has three different pre-configured subroutines to execute VBScript code. These
subroutines execute the VBScript contained in them based on the event state of the Graphics Module. These
are:

Graphics_OnStart
Code contained within this subroutine is automatically executed just once when the Graphics Module is
started. This is a good area to initialize variables or execute start-up code.

Graphics_WhileRunning

Code contained within this subroutine is automatically executed continuously while the Graphics
Module is running. The rate at which this subroutine is called depends on the performance of the
hardware platform and other tasks running at the time.

Graphics_OnEnd

Code contained within this subroutine is automatically executed just once when the Graphics Module is
closed.
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Note:
¢ Do not change the name of the pre-configured subroutines in the VBScript interface. Otherwise
they many not properly execute.

The Graphics Script operates for both the Server (the host processor where the IWS application is running) and
Web Thin Clients (web browser interface using Microsoft Internet Explorer). For the Server, the Graphics
module is the Viewer task (the display on the host processor), while the ISSymbol control is the Graphics
module for Web Thin Clients.

The operation of the Graphics Script on the Server is described above, and starts when the application is
started on the Server, assuming there are one or more screens. But since Web Thin Clients can log on at any
time after the Server is started, the functioning of the Graphics Script is different for Web Thin Clients and is
independent of the operation of the Graphics Script on the host Server. Web Thin Client operation is as follows:
e When a Web Thin Client logs on to the Server, following completion of the log on process, the
Graphics_OnStart subroutine will be executed for the Web Thin Client. This will occur each time any
new Web Thin Client logs on to the Server.
e Following completion of the execution of the Graphics_OnStart subroutine, the Graphics_WhileRunning
subroutine will be executed for as long as the Web Thin Client (browser) hosts the 1ISSymbol control
(i.e. while an active network link exists and the ISSymbol is active in the browser).
e When the Web Thin Client is shut down or when the ISSymbol control is no longer hosted by the
browser, the Graphics_OnEnd subroutine is executed

Screen Scripts

Screen Scripts are associated with individual graphical screens. These screens can be for display on the host
Server (where the IWS application is running), for a Web Thin Client, or both. Procedures and Variables
declared in a Screen Script VBScript interface are not accessible by any other VBScript interface within IWS.
However, the Screen Script interface can access procedures declared in the Global Procedures script interface.
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There are two methods to access a Screen Script. The first is to select the desired
Screen and have it displayed on the active IWS workspace. Then, perform a right
mouse click while the cursor is located on the display screen. A pop-up menu will let you
select the Screen Script (as shown at the right). When the Screen Script option is | b Iest display
selected, the IWS workspace will display the Screen Script VBScript interface.

Chri4y

arid Settings

Notice the Screen Script VBScript interface looks very similar to the Graphics Script | reen Attributes

interface. The differences between the Screen Script and the Graphics Script are: L8] screen scrpt
e There is only one Graphics Script. The Graphics Script is activated when the | gackground coler
Graphics Module starts

e You can have multiple Screen Scripts. There is one Screen Script available per Shee Ciieed
Screen, but you can have multiple screens. Disahle Drag  ChrhD
Pop-Up Menu

The second method to access a Screen Script is to select the desired Screen and have
it displayed on the active IWS workspace. Then from the top toolbar, select View. A
pull-down menu (as shown at the right) will have the Screen Script option available. By | ¥ew| Insert Brojsct Tools

selecting this option, you will activate the Screen Script VBScripting interface. Toolbars 4

Status Bar F3

The Screen Script interface has three predefined subroutines. These are: :
Wi Screen Attributes...

Screen_OnOpen

Code contained within this subroutine is automatically executed just once when [N

the Screen is opened. B8 Library Clri+a
Screen_WhileOpen & Layout

Code contained within this subroutine is automatically executed continuously Properties  shift+F2
while the Screen is open. The rate at which this subroutine is called depends on E

the performance of the hardware platform and other tasks running at the time. Pull-down Menu

Screen_OnClose
Code contained within this subroutine is automatically executed just once
when the Screen is closed.

The execution of the Screen Script subroutines on the Server executes independently from the execution on
Web Thin Clients.

Notes:

o Before executing the application, be sure to save (or close) the Screen after any VBScript is
entered. Otherwise it might not be updated. This is true for all VBScript interfaces.

o The Graphic Script is scanned (processed) by IWS before the Screen Scripts are processed.
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Command Dynamic

A Command Dynamic is associated with a specific object on a Screen, and allows one or more actions to take
place when an event occurs with the specific object. A typical use is a button (perhaps a rectangle) that is
placed on the screen. When an operator selects on the button (via mouse click or pressing a touchscreen over
the object), this action is expected to initiate some action. That action may be to set/reset a PLC bit, jump to a
different screen, whatever. The Command Dynamic allows the developer to chose what action to take.

With Version 6.1, IWS adds new capability to the Command Dynamic interface. In addition to the IWS built-in
language command, the Command Dynamic can now execute VBScript code. The steps to access the
VBScript interface within a Command Dynamic are:

1. Select the object on the Screen currently opened in the IWS workspace. If the object has %
a Command Dynamic associated with it, then right click on the object. Otherwise, click on
the Command Dynamic icon (right) from the Mode toolbar and then right click on the

object.
2. Now, the Object Properties dialog box for the [Fssasst 3]
ic wi i : =H| | Replsce.. | Hint Caeterard o
Command Dynamic will open. Click on the Config... T O T T
button in the lower right corner of the dialog box. s 0. pg to gt Clown .
Skt [k
[ |
Config

3. Select the event condition (e.g. On Down) where
your want code to be execute and then select

Or Down | Qe n n oemi | On 1 ;

4. Enter your VBScript code (variable ﬂ_w Onwhie, Dty BnRgrafioen; fnfightle; OnDembe B
declarations and executable statements). P Vi

Within the Command Dynamic, you enter VBScript
variables and executable statements subject to the
following conditions:
e Any variable declared in this interface will only
have a local scope.
e You cannot implement procedures (i.e.
Subroutines or Functions) within this interface.

Oipliong
Notwithstanding these restrictions, VBScript code | [EnsbieFocu: []Force [Been [ Releaze
within a Command Dynamic still has access to all | [Conim CJesign
Global Procedures.

Diig.able Securty. 0

VBScript code within the Command Dynamic interface [
is executed whenever one or more of the selected
event conditions (listed in the Command Dynamic
configuration screen) occur for the selected object. The execution of the Command Object script on the Server
executes independently from the execution on Web Thin Clients.

o || coaes |

Notes:
o Before executing the application, be sure to save (or close) the Screen after any VBScript is
entered. Otherwise it might not be updated. This is true for all VBScript interfaces.
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ActiveX Events

IWS is an ActiveX container, supporting ActiveX controls, generally inserted on a given graphical screen. With
IWS Version 6.1, there is a VBScript interface to ActiveX Events so that an ActiveX object event can trigger a
VBScript code segment.

The steps to accessing the VBScript ActiveX Event interface are as follows: e
1. Select the ActiveX object on the Screen currently opened in the IWS workspace. Right click m

on the object to open its Object Properties dialog box. If you need to insert an ActiveX _h

object, select the ActiveX Control icon from the Mode toolbar and then right click on the

object =l
In the lower right corner of the ActiveX [JiiE ertie -
Object Properties dialog box will be a ﬂ [Heplace...]Hint:| ||Au:tive><D:untrDI v|
Configuration button. Click this to open up
the Configuration options dialog box. Cerilnelh, - Caliznt v oniial V1.0

Marng: |Ealendar Contral | [+] Enable Focus

’ Froperty Pages ] Enfiguration J

2. Click on the Events tab (as shown at the

right). Configuration E|
Properties | Methods | Events
Ewenk Parameters | Script |
H . . F afterUpdate <Mone B
3. Click on the ... button |n_the Scr|p_t Column for 7 BeforcLipdate = !5
the event you want to write VBScript for. F click <hlone» =
F Dbilick <None> =
F ¥eyDown [;] [;]
F KevPress E] E]
F Keylp kg [
F NewManth <None:> 2]
F MNewyear <Nones =)
Ok ] [ Cancel ]
This is the scripting interface for ActiveX Events. Be sure
tvant: Afteilipdaie E|

VBScript language is selected. You can now insert code that
will execute when the selected ActiveX Event is triggered. Language: |visorgt o)
Tty A feriipiade

Within the ActiveX Event interface, you enter VBScript
variables and executable statements subject to the following

conditions:
e Any variable declared in this interface will only have a
local scope.

e You cannot implement procedures (i.e. Subroutines or
Functions) within this interface.

Notwithstanding these restrictions, VBScript code within the

ActiveX Event interface still has access to all Global oo ] [ cocs
Procedures, as well as any procedures in the Screen Script for
the same Screen where the ActiveX object is configured.
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VBScript code within the ActiveX Event interface is executed whenever one or more of the selected Event
conditions (listed in the Configuration dialog box) occur for the selected ActiveX object. The execution of the
script on the Server executes independently from the execution on Web Thin Clients.

Notes:
e Before executing the application, be sure to save (or close) the Screen after any
VBScript is entered. Otherwise it might not be updated. This is true for all VBScript
interfaces.

Background Task Startup Script
In the Tasks Worksheet folder is the Script subfolder which will contain a default Startup Script icon and any
Background Task Script Groups declared. To edit the Background Task Startup Script:

1. Click on the Tasks Worksheet folder Workspace =
2. Click on the Script subfolder. - Project: Example.APP
[ Alarms
Any VBScript code placed in this interface will execute when (] Trend
the Background Task module is started, which occurs when (] Recipes
the IWS application is started. This code will only execute (] Reports
once, and is meant for initialization purposes. (13 oDBC
(23 Math
Variables and Procedures declared in the Background Task =43 Script
Startup Script are available to the Background Task Script B&|=tartup Script
Group, but are not available to any VBScript interfaces in the (£ Scheduler

Graphic Module. Remember that the Background Task Group

Startup Script can access the procedures declared in Global

Procedures. B 1) B3 Tasks | 5P

Since the Background Task Startup Script has no interaction with a Graphics script, the only Server display 1/O
functions that can be implemented are MsgBox and InputBox functions.

Since the Background Task Startup Script runs on the IWS Server, there is no effect with Web Thin Clients.
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Background Task Script Groups

The Background Task Script Groups consist of one or more VBScript interface groups that run in the
Background Task. By default, there are no Background Task Script Groups unless added by the developer.
These Script Groups will execute in a background as long as their Execution Field is in a TRUE state.

Background Task Script Groups have the following limitations:
e Variables declared in a Background Task Script Group have a local scope for it's specific Script Group
only. Variables cannot be shared with other Script Groups, nor any other VBScript Interface.
e Background Task Script Groups cannot declare their own Procedures (Subroutines and Functions).
e The Execution Field of the Script Group will only support IWS tags or built-in functions. No support for
VBScript variables or Procedures is provided in the Execution Field.

However, the Background Task Script Groups can do the following:
e Access Procedures and Variables within the Background Task Startup Script.
e Access Procedures declared in Global Procedures.

To create a new Script Group, right-click on the Script subfolder KIS £
in the Tasks tab of the Workspace. Select the Insert option from = pygject: Example.app
the pop-up menu. Note that the Startup Script is already defined. (3 Alarms
To open (edit) an existing Script Group, simply click its icon in (] Trend
the Script subfolder of the Tasks workspace tab. (3] Recipes

([ Reparts
The code configured in each Script Group is executed by the [ oDEC
Background Task. IWS scans the Script Groups sequentially [ Math
(based on the number of the group) and executes only the =5 Seript
Groups in which the condition configured in the Execution Field 53] startup Script
of the Script Group is set to or is evaluated to be TRUE (a value E&kL: Example
different from 0). [Z7 5ched

. /InduSoft Web Studio - [SCRIPT0003 [Language: VBScript]]

File Edit View Insert Project Toolks Window Help x

A U =lislE Rl = L3 20 /e
dostatus ETY B
fa} | C:\Pocuments and Setting v | @
[wo * i3] =] /<] 1<) [ scrapTo003 [..|
= gy Project: vbscriptAPP
S d Froject:vhecrpe A Desciplon:
2 Trend
{L Recipes
(L) Reports Execution:
(1 opBC
£ Math
g J—"E‘garw scrpt Variables available only for this group can b ere
(L Scheduler
The code configured here is executed while the condition configured in the Execution field is TRUE (%]
B (ko B i
Ready Engineering + Runtime Ln: 6, Col: L

When any Script Group is saved during runtime (e.g. from an on-line configuration download), the Startup Script
interface will be executed again, and the current value of the local variables contained in any Script Group will
be reset, if any exist.
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Since the Background Task Script Groups run on the IWS Server, there is no effect with Web Thin Clients.

Notes:
e The Execution Field of the Script Group only supports syntax as specified by the IWS built-in
language.
o Before executing the application, be sure to save (or close) the Screen after any VBScript is
entered. Otherwise it might not be updated. This is true for all VBScript interfaces.
o If any Script Group is saved during runtime (i.e. on-line configuration), the Startup Script
Group will be executed again and the current value of local variables will be reset
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Scope of VBScript Procedures and Variables
The following table summarizes the relationship between the IWS VBScript interface location and its
Scope of Variables and Procedures. The table also defines where the Scripts are located

Procedures (local

Global
Procedures

Scope of
Procedures
and Variables

All Procedures are
global, Variables are
accessible only within

Global

Execution

Procedures are
accessible to any Script
on the host Server

Functionality

Declaration of
Procedures
(Functions and
Subroutines) that are
available globally

Location/Access

Database Workspace
Folder

Graphics Scripts

Procedures and
Variables accessible
within
Graphics Script
interface only. Can
Call Global
Procedures.

Executes on host Server
and/or Web Thin Client
where any screen is
displayed.

Condition-based
execution

- Graphics Start

- Graphics Open

- Graphics Close

Graphics Scripts
execute before
Screen Scripts

Graphics Workspace
Folder

Screen Scripts

Procedures and
Variables accessible
within Screen where
the Script is written.

Screen Script
procedures
accessible to ActiveX
Events for ActiveX
objects contained in
the Screen. Can Call
Global Procedures.

Executes on host Server
and/or Web Thin Client
where the specific
screen is displayed

Condition-based
execution
- Screen Start
- Screen Open
- Screen Close

Within the Screen.

Variables and
Script accessible
only in Object

Executes on host
Server and/or Web

Execution of Script

Within Object
(Command)

ActiveX Events

Screen Script
Procedures are
accessible. Can

Call Global

Procedures.

the screen with the
specific Object is
displayed

ActiveX Event
occurs

Command . Thin Client where ) Properties. The
. where the Script . when Object
Dynamic . , the screen with the e Screen that uses
is configured. e S condition is met .
specific Object is the Object must
Can Call Global displaved be open
Procedures. play pen.
Variables
accessible only
in Object.wh.ere Executes on host . . Within the ActiveX
the Script is Server and/or Web Execution of Script obiect. The
configured. Thin Client where when selected JeC.

Screen that uses
the Object must
be open.
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Scope of
Procedures
and Variables

Execution

Functionality

Location/Access

Procedures and .
. Declaration of
Variables
. L Procedures and
Background accessible within Executes on Server .
. Variables that Tasks Workspace
Startup the Script as a background .
. are available for Folder
Script Group. Can Call task
Background
Global Seriots
Procedures. P
Condition-based
Accessible within execution in
Background . Executes on Server
Scriot Grouns Script Group only. as a backaround background Tasks Workspace
P P Can Call Global 9 mode. Can have Folder
task . .
Procedures. multiple Script
pages.
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Accessing IWS Tags and IWS Built-in functions

When writing your code in a VBScript interface, you can access any tag from the IWS tags database or any
function from the IWS built-in language by applying the "$" prefix to the tag/function name, as in the examples
below:

CurTime = $Time ‘ Returns the value of the tag Time from the tags database
a = $MyTag ‘ Sets a to the value of the IWS tag MyTag
$Open("main.scr") ‘ Executes the Open() function to open the "main" screen

IWS tags and built-in functions are accessible from any VBScript code segment, regardless where located. If
the IWS function returns a value (e.g. error or status information), this can be assigned to a VBScript variable.
IWS tags can be used as arguments in VBScript statements and functions.

If an undefined name follows the “$”, when the programmer does a Check Script function or attempts to Save
the script, IWS will ask the programmer if they want to define the IWS tag, and if so, prompt for the tag type.

IWS supports the following application tag types:

Boolean (a Boolean (True/False) or digital value (0 or 1))

Integer (a 32-bit long-word signed integer type)

Real (a real number stored as a double precision word)

String (a string of characters of up to 255 characters that holds letters, numbers, or special characters)
Class (a user-defined, compound tag)

Array (an array of values from 0 to 16,384)

Passing variables between VBScript and IWS is straightforward but there are some conversion considerations
that should be noted:

IWS Boolean

With VBScript, variable can be of the data subtype Boolean. VBScript defines keywords True and False for
logical states True and False, respectively. In VBScript, False has a numeric value of 0, while True has a
numeric value of -1. This is because Booleans are not actually stored as bits, but as 32-bit signed integers.
If all bits are zero, then it is a 0 or logical False. If all bits are set to 1, then it is a signed value of -1 or a
logical True.

IWS objects that display IWS-defined boolean tags (e.g. Text I/O) will have the boolean values displayed as
0 or 1 (O=False, 1=True), not as False or True. Consider the following VBScript code segment:
$MyBool = True ‘ Will be displayed as a “1” in an IWS object (*see below)
$MyBool = False ‘ Will be displayed as a “0” in an IWS object

The value for True assumed by Boolean IWS tags depends on the value of the parameter
BooleanTrueAboveZero that is located in the [Options] section of the <Application>.APP file. To access
this parameter, you need to open the <Application>.APP file with a simple text editor such as Microsoft
Notepad. For example:

[Options]

BooleanTrueAboveZero = 0 IWS Boolean tag set to value 1 (True) when value <> 0
[Options]

BooleanTrueAboveZero = 1 IWS Boolean tag set to value 1 (True) only when value > 0

One item to watch for is the boolean NOT operator. With an IWS tag, even though the tag is of type
Boolean, it is really stored internally as a 32-bit signed variable. If you NOT a 0, the lower bit is set to one
but in reality all the bits are set to 1’s, meaning that with a variable that is a signed integer, the NOT of 0 is
really -1. For example,

a = CBool(Not(0))

$c=a “$c (IWS tag c) will display as -1
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One programming trick that can be used when attempting to toggle IWS Boolean Tags between 0 and 1 is

either:
$tag = Abs ($tag=0) ‘ Either one of these statements will toggle the tag
$tag = $If ($tag=0,1,0) ‘between 0 and 1

IWS Integer

All IWS integer tags are stored as 32-bit values. VBScript has 3 different variant subtypes that are of
interest. Bytes are 8-bit values that are positive whole numbers ranging from 0 to 255. Integers are 16-bit
signed values that range from -32,768 to 32,767. Long Integers are 32-bit values that range from -
2,147,483,648 to 2,147,483,647.

When storing to an IWS integer tag, the conversion to a 32-bit signed integer type will be automatically
made. For example:

a = CInt (-30) ‘ais a 16-bit signed integer with a value of -30

$Myint = a ‘ MylInt is a 32-bit signed integer with a value of -30

b = CByte (-30) ‘ Generates an error since Bytes are 0 to 255, not negative
b = CByte (30) ‘b is a 8-bit unsigned integer with a value of 30

$MyInt=b ‘ Mylnt is a 32-bt signed integer with a value of 30

When converting from an IWS integer tag to an IWS tag, this is really not a problem since VBScript
variables are type variant. For example:

$Myint = 400 ‘ Store a vale larger than 255 (the Byte limit)
a = CByte (10) ‘ store as a byte subdata type
a = $MyInt “a will equal 400.

IWS Strings

In IWS, strings are up to 255 in length, while VBScript strings can be virtually unlimited in length (limited by
available memory only). During the conversion from a VBScript string variable to an IWS string, any
characters beyond the first 255 will be truncated. For example:
a = “ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789”
a=a&a&a&a&a&a&a&a&a&a ‘ String is 360 characters long
$MyStr = a ‘ Store string in IWS string
‘Result is 7 strings of a + “ABC” for total of 255 characters

In most cases, this string length difference is not of material significance. However, certain ActiveX Controls
can be used for block transfer of data to real-world devices and strings are ideal for forming variable length
data blocks. The string can then be parsed to extract the data of interest.

IWS Classes

IWS Classes are simply user-defined compound tags that can be made up of one or more IWS tag type.
The IWS Classes and Tags are defined in the Database Worksheet. For example, if we define a IWS Class
(under the Classes Folder in the Database worksheet ) called MyClass with the following elements

MyClass
ltem1 Integer
ltem2 Integer

Message String

Next, a Class tag is created (in the Application Tags Folder)
Cls1 MyClass
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Finally, in VBScript, we can refer to the elements in the Class tag as follows:
$Cls1.ltem1 =10
$Cls1.ltem2 = 20
$Cls1.Message = “Hello World”

IWS Arrays
Using the Class example from above, if (in the Application Tags folder) we had declared the variable Cls1
to have a size of 10, this would be an array with 11 elements. [Remember that the count starts at 0, not 1].

In VBScript, we would refer to the elements in the Class array tag as follows:
$Cls1[1].Item1 =10
$Cls1[1].Item2 = 20
$Cls1[1].Message = “Hello World”

We can also use a VBScript variable for the index of the Class array tag. For example:
Dim i
i=1
$Cls1]i].ltem1 =10
$Cls1[i].Item2 = 20
$Cls1[i].Message = “Hello World”

Notes:

e |WS tags can be added through the VBScript interface. Simply type a “$” followed by a valid
IWS name, and when the Script is Saved, Closed or Check Script function invoked, the
programmer will be prompted to create new IWS tag(s).

e VBScript variables and IWS variables can be passed to each other.

e Watch for string length differences with IWS (max. 255 characters) versus VBScript (no limit).
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Accessing ActiveX Objects from VBScript

Any of the VBScript interfaces relating to a Screen (i.e. Screen Script, Command Dynamic, and/or ActiveX
Events) can directly access the Properties and Methods of an ActiveX control (OCX) that is inserted on a
screen.

Using ActiveX Controls is fairly straight forward. First, the ActiveX controls must be registered (i.e. the
Operating System Windows Registry must have an entry and Class ID (CLSID) established for the ActiveX
Control). Usually when an ActiveX Control is installed in the PC, the installation program will register the
ActiveX Control in the final stage of the installation process. If not, registration can be done with one of two
methods:
1. Use the Microsoft RegSvr32 command
- Invoke the Microsoft Windows Run command
- In the dialog box, type CMD, then OK
- Type REGSVR32 “C:\<path to OCX control>\<ActiveX Control Name>.0OCX”, then Enter
(Be sure path name is in quotes)
- Ifthe ActiveX Control registers properly, you will get a message indicated this
- Close the dialog box
2. Use the Register Controls utility provided by IWS (under Tools on the main toolbar)
- Click on Tools, then Register Controls
- On the dialog box that pops up, click on Register
- Use the file navigator to locate the ActiveX Control that you want to register
- Click on Open.
- Click on Close in the Register Controls dialog box.

You can also use the IWS Register Controls utility to verify that the ActiveX Control has been registered.
Beware that the registered name and the file name may not be the same, and in many cases they are not. The
best way to verify the control is properly registered is to examine the path of the registered Control.

When the ActiveX Control has been registered, it can be inserted onto a display screen using either the OCX
tool in the IWS toolbar or by using the Insert -> ActiveX Object from the top toolbar. A dialog box will appear
with a scrolled list of ActiveX objects that are available. Insert the ActiveX object(s) that are appropriate for the
application by clicking on OK. IWS will automatically assign a unique name to the ActiveX control. You can use
this name or change it, the only requirement being that it must be unique from other ActiveX controls.

Now that an ActiveX Control has been placed on the Screen, any VBScript interface associated with that screen
can access the ActiveX Control. These VBScript interfaces are limited to the Screen Script, Command Dynamic
for objects located on the same Screen, and ActiveX Event Handler for other ActiveX objects located on the
same Screen.

For example, Microsoft has an ActiveX scrollbar control called “MicrosoftFlatScrollBarControl 6.0 (SP6)".
Assuming this was inserted for the first time onto a Screen in an IWS application, IWS would likely name this
Control “MicrosoftFlatScrollbarControl1”. For brevity, let us rename this to “MFSC1”. | could easily click on the
ActiveX Control on the screen to access its Property Pages, Properties, Methods and Events.

Note that Property Pages and Events are not accessible through the VBScript Interface, although a VBScript
Interface is available with the ActiveX’s Event Handler. Only an ActiveX Control’'s Properties and Methods are
available from VBScript as implemented in IWS. By clicking on the object to get the Object Properties dialog
box
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eX Control b
_ ActiveX Control Name
- established by IWS. You
| &jFERreme | - can rename this Control.

roperty Fages l [ Configuration
S ————

Configuration @

Properties | Methods || Events

Property _—  Teg/Expresson | | _Sean [ Use this interface to tie
W Vale | (L) Geteset o Properties and Methods to
L~ Appearanc ... Get+set IWS tags.
L~ AITOWS ... Get+set
I~ Enabled E] Get+Set
L=~ hwind et Mo
| LargeChange E] Get+5et Mo
| Max [...] Get+5et Mo 5
L Min [...] Get+set Mo
|+~ Mouselcon [] Get+5et Mo o’

Show hidden properties

[ OK H Cancel l

To access the ActiveX Control’'s Properties and Methods from VBScript, you simply type the name of the
Control, followed by a Period “.” and then the Property or Method. You will need to reference documentation
from the developer of the ActiveX Control to determine which properties are setting (Set) or retrieving (Get), and
the functioning of the Methods available. For example, with the Microsoft scroll bar control, we access

Properties using the following code:

MFSC1.Min=0 ’ Set the min value of the scroll bar to 0
MFSC1.Max = 100 ’ Set the max value of the scroll bar to 100
$LocTag = MFSC1.Value ’ Get the current location of the scroll bar, pass to IWS tag

IWS tools such as Position and Command can be used with ActiveX controls. To enable these tools, insert the
ActiveX control on the Screen and then make sure the ActiveX control is selected (highlighted). Then, select the
Position or Command tool. For example, with the Position tool, you can control the visibility of the ActiveX
Control, or change its location on the screen.

Notes:

e All ActiveX Controls must have a unique name

¢ When referencing an ActiveX object name that has been inserted on a screen, note that the
reference is case-sensitive from VBScript.

e Only ActiveX Properties and Methods can be accessed via VBScript. Event handling must be
set-up by configuring the object (i.e. right click on the object)

e ActiveX Controls can only be accessed by VBScript interfaces associated with the Screen which
contains the ActiveX Control (i.e. Screen Script, Command Dynamic, ActiveX Event Handler)
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IntelliSense

The VBScript Editor provides a useful tool called IntelliSense, a feature first popularized in Microsoft Visual
Studio. Intellisense can be thought of providing “auto-completion” based on the language elements, variables
and class members, as well as a convenient listing of available functions. As the developer

IntelliSense the dialog box can display the following:

e VBScript Functions
e ActiveX Controls, Properties and Methods (the ActiveX Control must be inserted on the Screen where

the Screen Script, Command Dynamic or ActiveX Event is used)
e |IWS tags and tag fields.
e IWS built-in functions
As the programmer begins to type and characters are recognized, IntelliSense may turn on. If not, the
programmer can activate IntelliSense by pressing the Ctrl key plus the Spacebar (“Ctrl” + “ ). By typing a “$” at
the beginning of a line, this allows access to IWS tags and built-in functions to be referenced.

When IntelliSense is activate, a pop-up box will appear. The contents of the pop-up box depend on what the
programmer has already typed. Sample IntelliSense pop-up dialogs are shown below:

® CSng . $ FSecond-3]
$ CS5u ® Abs ~ T Ack A
% Date I Ackall I AkDisable
® Dateddd I Ackalr L=~ AlStatus
® DateDiff _‘ Acos JTEO
® DatePart (L Alarm J B
& DateSerial ffinalag\falue_ J B0
$ DateValus M Appr":wat? I BT
pplsRunning
<4 B12
: Ef:se 2 $® 4ppPostMessage B3
. L K.
\ AppSendkeys “ B4 =
IntelliSense Dialog for IntelliSense Dialo . .
. : g for IntelliSense Dialog for
VBScript Functions IWS Functions IWS Tag Fieldg

IntelliSense uses different Icons to indicate the type of item that is being referenced. Some Icons are used to
indicate different items, so it is important to notice what object is being referenced (i.e. is it an IWS tag, ActiveX
Control, VBScript function, etc.)

IntelliSense Use
Icon
 y IWS Boolean Tag
L= IWS Integer Tag
Y IWS Real Tag
™ IWS String Tag
! IWS Class Tag
L VBScript Function, built-in IWS function, or ActiveX Control Method
@ ActiveX Control Property, VBScript Constants

For many of the functions (both VBScript functions and IWS built-in functions), IntelliSense provide a Parameter
Quick Info pop-up dialog. This pop-up dialog may appear once the VBScript or IWS function is entered. An

example is:
BFiTeCopy(
[FiIeCnmf{sn SourceFile, strTargetFile)
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Notes:

e Use the Ctrl key plus Spacebar key (“Ctrl” + “”) to activate IntelliSense. Doing this on a blank
line will show all available VBScript functions and any ActiveX controls available.

e Use the Ctrl key plus Spacebar key (“CtlI” + “”) to auto-complete any VBScript function, IWS
tag, IWS tag field, IWS Class or Class Member, IWS built-in function, or ActiveX Control name,
Property or Method once enough of the characters have been entered so that the reference is
no longer ambiguous.

e Typing a “$” at the beginning of a line will invoke IntelliSense, referencing existing IWS tags
and built-in functions

e Typing the name of an IWS tag, followed by the minus key “-“plus a greater than arrow key
“>” will open the list of available fields for the IWS tag
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VBScript with Web Thin Clients

In a Web Thin Client environment, the browser serves as the host for both HTML web pages published by the
IWS Server, as well as the host for VBScript code segments that are associated with a particular Screen or
object on the Screen. Generally, Microsoft Internet Explorer serves as the browser in a Web Thin Client
environment. A InduSoft ActiveX Control (ISSymbol) is used to coordinate communications between the IWS
Server and a Web Thin Client.

In a Windows XP/2000/NT-based Web Thin Client environment, Microsoft Internet Explorer (e.g. Version 6 or
later) supports VBScripts and ActiveX by default. In a Windows CE-based Web Thin Client environment,
Microsoft Internet Explorer (typically provided with PocketPC products) supports both VBScript and ActiveX, but
VBScript support must be enabled in the Windows CE image (part of the Platform Build process, typically done
by the hardware supplier). Windows CE systems with Microsoft Pocket Explorer (different that Microsoft Internet
Explorer) will not work with VBScript as Pocket Explorer does not support VBScript due to memory limitations.
Also remember that any ActiveX controls used on a Windows CE Web Thin Client must be developed to
support Windows CE.

VBScript Interface Functioning related to a Web Thin Client

VBScript Global Procedures are accessible to VBScript code segments that
execute on a Web Thin Client

Operates on IWS Server PC only. Procedures and Variables not accessible to a
Web Thin Client.

This VBScript interface (for a Web Page) executes independently from the
VBScript Interface for a Screen running on the IWS Server.

e The Graphics_OnStart() subroutine starts when the Web Thin Client Station
is successfully logged in and ISSymbol is hosted on the Web Browser
Screen Scripts e The Graphics_WhleRunning() subroutine executes on the Web Thin Client
while the Web Thin Client remains logged in and the ISSymbol Control

remain hosted on the Web Browser
e The Graphics_OnEnd() subroutine is executed once the Web Thin Client logs
off or the ISSymbol Control is no longer hosted by the Web Browser
This VBScript interface (for a Web Page) executes independently from the
VBScript Interface for a Screen running on the IWS Server.
This VBScript interface (for a Web Page) executes independently from the
VBScript Interface for a Screen running on the IWS Server.

Global Procedures

Graphics Module

Command Dynamic

ActiveX Event Handler

Background Task Operates on IWS Server PC only. Procedures and Variables not accessible to a
Startup Web Thin Client.
Background Task Operates on IWS Server PC only. Procedures and Variables not accessible to a
Scripts Web Thin Client.
Notes:

e Under Windows XP/2000/NT, to check or modify Internet Explorer's settings for support of
VBScript and ActiveX Controls, open Internet Explorer, then click on Tools = Internet Options
- Security &> Custom Level.

e All VBScript interfaces unique to the Web Thin Client continue to have access to IWS tags and
IWS built-in functions.

e When using a Windows CE device for the Web Thin Client, be sure ActiveX support and
VBScript support is enabled. This is a function of the Windows CE OS image built using
Microsoft Platform Builder.

o When using a Windows CE device for the Web Thin Client, verify that MsgBox and InputBox
functions are enabled in the Windows CE OS image if you intent to use them.
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Exercise: Using VBScript with Screens

In this exercise, we will create 4 Objects; 3 button objects and a Text /O object. The buttons will increment,

decrement and display the value of Tag v1.

E‘ I'-Iain|
Line
Ellipse Chord Arc Ring
Rounded Rectangle Rectangle Button
Text Text |/Q #HHH#
v = fHHHHE
Open Polygon Closed Polygon
v\ D Increment v1 ‘ Decrement v1 ‘ Display v1

] Open the Main.scr Screen
[] Using the Button tool from the Static Object toolbar, add 3 Button Objects.
[] Add the Command Dynamic to each Button Object.
[] Set the following properties to the buttons:
Button1:
Caption Increment v1
Command Dynamic $v1 =9%v1 + 1 (Click on Config..., choose VBScript and put in the On Down
tab)
Button2:
Caption Decrement v1
Command Dynamic $v1 =%v1 + 1 (Click on Config..., choose VBScript and put in the On Down
tab)
Button3:
Caption Increment v1

Command Dynamic Msgbox “v1 =“ & $v1 (Click on Config..

Down tab)

[ Add a Text Object, caption is v1 = ##HHHE

[] Add the Text I/O Dynamic Property to the Text Object. Put v1 in the Tag Expression field.

[0 Save and Close the Screen

., choose VBScript and put in the On
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Exercise: Using VBScript & Script Worksheets

This Exercise demonstrates a VBScript alternative to a previous Exercise where we used the IWS Scripting
Language to create a Field Process Simulator.

Use the following procedure to configure a Script worksheet:
O Inthe Workspace, select the Tasks tab and then right-click on the Script folder.

O When the pop-up menu displays, select the Insert option:

x
= gl Project: ClassTutorial APP

] Alarms
{7 Trend
(] Recipes
{{]] Reports
{3 opBC

®-{_] Math

H-{=
S

Opening a Math Worksheet

A blank Script worksheet displays:

SCRIPTO001 [Language: ¥BScript] |

Dezcription:

Execution;

“ariables available only for this group can be declared here.

The code configured here is executed while the condition configured in the Execution field is TRUE.

Blank Math Worksheet

The header portion of the worksheet contains the following fields:
Description field: Provides space for an optional description of the worksheet.

Execution field:  Controls the script execution. You can type a full expression here, a simple condition, a
tag name, or a value. Whatever it is, the script will execute while it is TRUE.

The body section consists of a plain text field into which you can type VBScript.
O In the Description field, type Field Process Simulator.

[0 In the Execution field, type 1. This enables continuous execution of this Math worksheet; the value 1 is the
TRUE condition.
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Next, to generate simulated process data that can be used by the various screens, we must set the following
variables:

e Valve status (according to the command given)

e Temperature, pressure, and level for three tanks

e Simulated valve status (just transfer the value from the command tags to the status tags).

e Simulated temperature and pressure properties for each tank (configure these properties using sine
and cosine trigonometric functions)

e Simulated level properties for each tank (remember that both the Fill and Empty valves allow for the
same flow).

Given this information, complete the body of the Script worksheet as follows:

&] SCRIPT0001 [Language: VBScript] |

Description:
Field Process Smulator

Execution:

1
Variables available only for this group can be declared here
Dim i

The code configured here is executed while the condition configured in the Execution field is TRUE
Fori=1To 3

SValveEmptyState(i] = $ValveEmptyCommand[i]

SValveFillState[i]=8ValveFillCommand(i]

Stank][i]. Temperature = ( Sin { ( $Second/ (i*10) ) *8Pi() } +1) *50
$tank(i].Pressure = ( Cos { { $Second/ (i*10) ) *$Pi{) ) +1) *50

If $tank]i].Level>0 And $ValveEmptyState[i] And Not $ValveFillState[i] Then
Stank{i].Level = Stank[i].Level -1
Elself $tank(i].Level <100 And $ValveFillState[i] And Mot $ValveEmptyState[i] Then
Stank{i].level = Stank[i].Level+1
End If
Next

Completed Script Worksheet

Notes:

¢ In the preceding example, the Script worksheet is executed continuously. In a real world
application, we strongly recommend that the execution of each Script worksheet be carefully
controlled to improve system performance.

o The Execution Field in the Header can usually be set to any non-zero value to execute the
script. Depending on the BooleanTrueAboveZero setting (set in the Application File), this
value must either be >0 or non-zero.

e BE SURE TO ONLY USE EITHER THE MATH WORKSHEET OR THE SCRIPT
WORKSHEET, NOT BOTH
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Notes
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Chapter 12. Trends

The Trend task keeps track of process variables’ behavior. IWS allows you to store samples in a history file,
and to show both history and on-line samples on a screen trend graph.

To display a trend graph on the screen, you must create a Trend Control object. To store the historical variable
behavior, you must create a Trend worksheet.

Trend Control Object

The Trend Control object displays data points (values) from different data sources in a graphic format. The main
features provided by the Trend Control object are:

e Display of multiple pens simultaneously

e Support for different Data Sources, such as Tag, Batch, Database and Text File

e Capability to generate X/Y graphs from the configured data sources

e Simultaneous display of an unlimited number of data points. This feature might be limited by the
hardware used since available memory and performance will vary.

e Built-in toolbar that provides interfaces for the user to interact with the Trend Control object during the
runtime

e Built-in legend that displays the main information associated to each pen linked to the object
e Zooming and auto-scaling tools
e Horizontal and vertical orientation

Trend Control Development Interface

Although the Trend Control object supports flexible configurations to meet the specific needs of your
application, most of the settings are set by defaults based on the most common interfaces. Therefore, in many
cases, you will only configure data points (displayed during the runtime), which can be done easily by clicking
the Points button from the Object Property window.

Click the Trend Control tool to add it to your application screen. Double-click on the object to launch its Object
Properties dialog window:

Object Properties X

ﬂ Hink: Trend Cortrol w
Border _ :
Tupe: [Sunker (¥ ID— f Ares.. | [ D ata Sounces... ]
Fil [ Legend... ] [ Toolbar... ]
O MoFil @Fil [~ [ Paints... ] [ Advanced... ]
Trend Control Object Properties Dialog
Border Specify a border line Type (style) by clicking on None, Solid, Dashed, Etched, Raised or
Sunken. You can also select the color of the border line with the color box to the right of the
Type field.
Fill If you click Fill, you can choose a background color for the Trend Control object by

selecting it from the color box to the right of this radio button. If you select No Fill, the
background of the Trend Control object will remain transparent.
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Trend Control Object

The rest of the buttons on this dialog launch other dialogs for configuring specific settings for the Trend Control

object:
Axes
Data Sources
Legend

Toolbar

Points

Advanced

Opens a dialog box that allows you to configure the settings for the X and Y axis.

Opens a dialog box to define the location of the values from the data point(s) associated
with it. Many points can share the same data source — you do not need to create one data
source for each data point.

Lets you choose whether to show an embedded legend during the runtime, and if so, which
fields to display in it.

Opens a dialog box that lets you choose whether to show an embedded toolbar during the
runtime, and if so, which buttons that trigger actions to display in it.

The value of each data point can be represented in the Trend Control object as a pen,
during the runtime. You can select which data Points will be visible during the runtime
(add/remove pens to the chart), regardless of how many data Points you associate with the
Trend Control object.

Opens a dialog box that gives you more configuration options.

Trend Control Runtime Interface
When enabled, some embedded interfaces can help you to interact with the Trend Control during the runtime:

Toolbar

Legend

Scroll Bar

Time Bar

Lets you choose whether to show an embedded toolbar during the runtime, and if so, which
buttons that trigger actions to display in it.

Lets you choose whether to show an embedded legend during the runtime, and if so, which
fields to display in it.

Allows you to slide through the X-axis values, according to the period configured for this
scale.

Allows you to modify the Duration, as well as the Start Date/Time and/or the End
Date/Time, for the data displayed on the object. Changing these values will affect the tags
associated with the X-axis scale (if any).

G E A SRR

PP RIRE Q]

100.00

Toolbar

Legend

Scroll

0.00
18:49:07

};50?0?
< >

03/05/2006 ~ | 18:49:07 = | | 00:01:00 03/0572006 ¥ %Time
ﬁ‘x|a| A |':§,§‘ Label | Current ‘ Cursor | 2

nR|EIZANN 0o o
m[u[CIZaN" o | o M

Embedded Interfaces in the Trend Control Object
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Exercise: Creating a Trend

The online trend you create in this exercise will graph the temperatures of the tanks in real-time, updated every
second. While the application runs, trend data are saved to an internal history file, so the trend graph can be

scrolled to display any period in the trend history.

CREATING A TREND WORKSHEET

First, you must create a Trend worksheet specifying the Tags that will be saved to the history file and made

available to any Trend Control objects in the application:

[0 Create a new Trend worksheet by right-clicking on the Trend folder (in the Tasks tab of the Workspace)

and selecting Insert:

= 3% Project: ClassTutorialAPP
{21 Alarms
i Trend
0 R ]
(Z Reports
{Z3 ooeC
£-{Z7] Math
H-{1] Seript
{Z3 Scheduler

<

*

x

8o

ﬁTam 9

Inserting a Trend Worksheet

Notes:

- New or by pressing the Ctrl+N keyboard shortcut.

You can also create new worksheets using the New dialog, which is accessed by selecting File

The Trend Worksheet is used to define where & how the data is to be logged. The Trend
Control Object is used to define how the data is to be displayed.

O Configure the Trend worksheet as shown:

TRENDOD1.TRD |

Description:
Tutarial Trend|
Historg Format:
Progprietary w [ Advanced...
Save On Trigger: Second []%ave On Tag Change

Tag Mame
Tank[1]. Temperature

Tank[2]. Temperature

Tank[3]. Temperature

7

Cead Band

Configuring the TRENDO001.TRD Worksheet

[0 Save and Close the Worksheet

InduSoft Web Studio
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CREATING THE TREND SCREEN

Next, we will open the TrendData.scr Screen and add a Trend Control object. This will be used to display the
trend data.
O Open the TrendData.scr Screen

O Click on the Trend Control tool icon in the Active Objects toolbar and add a Trend =]
Control Object on the screen. Open its Object Properties dialog:

Dbject Properties [

ﬂ Hint: - rEeru:i Cortrol v
Border .

e e V’I:l_ [ fav l [ Data Sources... ]
Fil : [ Legend... l [ Toolbar... l

OMNaFil @Fil [~ [ Pairts... ] [ Advanced... ]

Trend Control Object Properties Dialog

Because of the large number of properties available on a Trend Control Object, the properties are divided
among secondary dialogs.

O Click the Axes button to open the Axes dialog:

Axes E|

® Axis
Data Type Periad = — =
(%) DatefTime Type: | Start DateTime bl
O Mumeric Duration: | 00000  |HHmiss
Scale Format... Time: _.I
Grid

s A i2 | .
Divisions [ | Tirie Bar
Colar: |- Scroll Bar: | l

¥ Ais
Grid Scale ——
Divisions: | 2 Min: | 0 | Max: |10 |

Color: | Multiple Sections

[ Ok ] [ Cancel ]

Trend Control Object Properties — Axes Dialog

The X-axis of the trend graph will be standard Date/Time, but its format must be adjusted.
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[0 Inthe X Axis area, click the Scale Format button to open the Format: Date-Time dialog:

Format: Date-Time

Scale Strings Format

S 2
DOMMIYYYY  HH:MM: S5, M55
Mumber of Labels: | 4 [

[ oK ][ Cancel ]

X Axis — Format: Date-Time

0 Change Number of Labels to 4, and then click OK to close the Format: Date-Time dialog and return to
the Axes dialog.

The Y-axis format must also be adjusted.

[0 Inthe Y Axis area, click the Format button to open the Format: Numeric dialog:

Format: Numeric §|

Scale

Widkh: 3 Decimals: 2

Murnber of Labels: 4 o

[ oK l [ Cancel

Y Axis — Format: Numeric

[0 Change Number of Labels to 4, click OK to close the Format: Numeric dialog and return to the Axes
dialog.

By default, multiple trend data points are each displayed in their own sections of the trend graph. However, in
this exercise the data points should be displayed together in the same section, so that they can be compared as
they progress.

O Inthe Y Axis area, click the Multiple Sections checkbox to deactivate it (it should be unchecked).

O Click OK to close the Axes dialog and return to the Object Properties dialog.
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Next, the data points themselves must be configured.

OO In the Object Properties dialog, click the Points button to open the Points dialog:

Points &l

Poink Label |Cnlnr | Daka Source | Tag,Field | Iin | Max | Shyle | Cptions |

1 [wm~ Tag w /\/\E]JE]

< >
I ok l [ Zancel

Trend Control Object Properties — Points Dialog

[0 Configure three data points as follows...

Point 1:
Label: Tank 1 Temp
Color: Black
Data Source: Tag
Tag/Field: tank[1]. Temperature
Min: 0
Max: 100

Point 2:
Label: Tank 2 Temp
Color: Dark Red
Data Source: Tag
Tag/Field: tank[2]. Temperature
Min: 0
Max: 100

Point 3:
Label: Tank 3 Temp
Color: Dark Green
Data Source: Tag
Tag/Field: tank[3]. Temperature
Min: 0
Max: 100
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When you are done, the Points dialog should look something like this:

Paoints g|
Paint Label Calar | Data Source | Taq/Field | Min | Max | Style | Options |
1 |Tank1Temp [mwmw Tag v Tark[1... O 100 /\/\[;] J E]
2 |Tankz Temp [wm = Tag v Tankz... 0 100 ] e (L)
3 |Tank3 Temp [mmw Tag v Tark[3... O 100 /\/\[;] e E]
: (=t v VAVANS FEH®
< >
I oK l l Cancel

Points Dialog with Three Points Configured

O Click OK to close the Points dialog, and then close the Object Properties dialog.

The finished TrendData screen should look something like this:

i&] Trendpata |

PRl aaa  xESaNHUES
100.00] 100.00] 100.00

66.67] 66.67) G66.67

3RB3N I3 B33

0.00 0.00 0.00

11:11:59 11:12:19 11:12:39 11:12:59
|02/21/2007 * | 11:11:59 < Duration: | 00:01:00 02/21/2007 ~ |11:12:59 ~
Ig‘x‘3| A "?§]| Label | Current ‘ Cursor ‘ ~

BDD/\ BD Tank 1 Temp 0 90.00
EJ D O /\ EJ [] Tank2 Temp 0 90.00 =

Trend Online Screen

[0 Save and Close the Screen

If you run the application now, the trend graph will display (in real-time) the simulated data generated by the
field process simulator that you created in the previous chapter.
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Decreasing the Save Frequency Using the Scheduler

As it is now configured, the Trend Worksheet saves to the history file and the Trend Control Object is updated
every second. While this makes for a smooth graph, it also decreases system performance and generates
extremely large historical data files.

You can decrease the save frequency by reconfiguring the Save On Trigger field (in the Trend worksheet) with
a different tag or expression. The field is currently configured with the Second tag, which is one of the standard
Internal Tags in IWS. Every time the value of the tag changes — which is every second — the save is triggered.

You could easily reconfigure the Save On Trigger field with another Internal Tag (e.g. Minute, Hour, Month,
and so on), but this may trigger saves too infrequently to be useful.

To trigger saves at a nonstandard frequency, use the Scheduler:

Create a new Tag in the Application database, for example:
Name: TrendUpdate
Size: 0
Type: Boolean
Description (optional)
Scope: Local

Open the Trend worksheet and reconfigure the Save On Trigger field with this new tag:

TRENDOO1.TRD |

Description:
Tutarial Trend

Hiztary Farmnat:
Proprigtary w [ Advanced...

Save On Trigger: Trendlpdate

Create a new Scheduler worksheet (in the Tasks tab of the Workspace), and then add the following line:

O SCHEDOD1.SCH |

Description:

| Ewent |Trigger| Time | Diate | Tag | Expression Dizable

1 Clock bl no:001s TrendUpdate  not TrendUpdate
MEE

Configuring the SCHED001.SCH Worksheet

This line will cause TrendUpdate to toggle every 15 seconds. TrendUpdate was defined as a Boolean, and the
expression changes the value of the tag to its opposite state: from FALSE to TRUE, then from TRUE to FALSE,
and so on. Every time the value of the tag changes, a save is triggered.

Save and close both worksheets.
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Using an External Text File

The Trend Control can generate trend charts from any Text File that has the values organized in columns and
rows. The columns should be separated from each other by special characters (usually the comma). Each
sample (pair of values representing a point in the graph) is represented by a row (a line in the file). Suppose
that the user wants to display a chart with the information in the following table:

XValue Y1Value Y2 Value

-0 -0 =10
—1 —1 =20
-2 -2 =30
-3 -3 —40

We have one variable that represents the X Axis and two variables (Y1 and Y2) that will represent different lines
in the chart.

The first step is to convert the data into a text file. If we adopt the comma as our separator the file will be as
shown below:

P TrendData.ixt - Not... g@g|

File Edit Format Miew Help
0,0,10

Creating a Text File Using Notepad.exe

Note:
¢ You should save the data file in the same folder where the application is. By doing so, you do not have
to specify the entire path and your application will still work, even if it is copied to a different computer.

Once you have added the Trend Control to your screen, double click on the object to open then Object
Properties and click on Axis. Change the Data Type of the X Axis to numeric, and set the ranges as shown in
the picture below:

Axes El
] (I:"\ax: 4 ]
Scale Format, ..
Grid
Divisions: | 2
Cursar...
ol |~ [ scroll par:

W Axis
Grid Scale

Divisions: | 2 Min: |0 Max: | 100

Colar: |[[]w Multiple Sections

Configuring the X Axis for Numeric Data
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Click Ok on this Window and then, in the Object Properties window, click on the Data Sources button. The
following window will display:

Data Sources &l

[ata Source:

Source Type:
% Bis Field: oK

Reload:

Cancel

Trend Control Object Properties — Data Sources

We need to create a data source in order to access to the text file. Click on the new button, specify the Data
Source Name “MyTextFile” and then click Create. You should see the following information now:

Data Sources FXI
Data Source: |MyTextFile b New. ..
Source TYPe! | Tewt File w
i ods field: [ g
Reload: [—]

Cancel

[ Data Source Setkings. .. ]

Creating a New Data Source (Text File)

On the X Axis field we need to indicate which column in our text file represents the X Axis. In our example we
are using column zero, so enter with zero for this field, then click on the button Data Source Settings, the
following Window will display:

Grid Data - Text File 3
Files
TrendData bt E
Delimiters

[]T1ab [[Ispace [ ]Semicolon
Comma [ Other:

Read only

[ oK H Cancel ]

Specifying the Text File Name and Field Delimiter

If you have copied the text file to the application folder, you only have to specify the file name, otherwise, enter
with the complete path where the file is located (use the browse button (-] as needed). Click Ok on this window
and Ok again to finish the data source configuration and close the Data Source configuration Window.
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Now we need to define our Y1 and our Y2. They will be represented by points on our Trend Control. Double
click on the Trend Control again to access the Object Properties window and then click on Points. Your next
step is to define the points according to the following figure:

Points rg|
Paink Label Calor |Data Source | Tag,Field | Mlin | Ml | Shyle | Dptions |
1 ¥ [ Py T, w1 1 Pavas E] ,E]
z vz [ MyTex... a2 10 40 A o) e )
J . v AYANI W I W
< | =
[ [ol'8 l [ Cancel

Configuring the Data Points (Pens)

After following these steps, run your application and you should see something similar to the figure below:

I FeReRuCRCcIE o B Rob JEHINE=

1
0
10
10

0 4

< | *
2 X = 4 3 Label Current | Cursor

B = FaSNR 0.000000
=~ L) v 0 10.000000
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Using an External Database

The Trend Control Object can generate trend charts from any Relational Database that can be accessed
through the ADO.NET technology. This Section illustrates how to access a Microsoft Access Database; if you
are using another type of database, almost all the definitions will apply, however you will need to configure your
connection on a different way..

Suppose that you have an access database at your C drive named “mydata.mdb” and that you want to
generate a chart based on the information in the following table:

B TrendData : Table

Time_Starmp Temperature Prassure
|| 9/23/2005 5:00:00 Ak 80 30
|| ©/23/2005 8:00:01 A 40 =l
|| 9/23/2005 §:00:02 AM 50 32
|| 9/23/2005 8:00:03 Ak 60 30
|| 9/23/2005 5:00:04 Ah 70 33
|| 9/23/2005 8:00:05 Ak 90 34
|| 9/23/2005 8:00:06 AM 100 44
|| 9/23/2005 8:00:07 A 101 44
|| 9/23/2005 8:00:08 AM 90 50
|| 9/23/2005 8:00:09 A 95 44
|| 9/23/2005 8:00:10 AM 96 40
|| 9/23/2005 5:00:11 AM 99 40
|| 9/23/2005 8:00:12 AM 95 45
|| 9/23/2005 5:00:13 AM 90 a6
|| 9/23/2005 8:00:14 Ak 80 44
|| 9/23/2005 5:00:15 AM fil 46
|| 9/23/2005 8:00:16 A 64 44
|| 9/23/2005 5:00:17 A 55 458
| P | 9/23/2005 B:00:18 A 56 0|
|| 9/23/2005 8:00:13 AM 54 a1
|| 9/23/2005 8:00:20 AM 50 52
* 0 ]
Record: EE |719 E][ﬂ][)_*] of 21

Table in a Relational Database

The first step is to add the Trend Control Object to your screen. Now double click on the object to open then
Object Properties and click on Data Sources. The following window will display:

Data Sources

[rata Source:
Source Type:
% s Field:

Reload:

Trend Control Object Properties — Data Sources
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We need to create a data source in order to access to the database. Click on the new button, specify the Data
Source Name “MyDB” and then click Create. You should see the following information now:

Data Sources &l

Data Source: |MyDEI hd Tgw

Source Type: [Detabase  v| [ Delete
2 Bis Field: Time_Stamp)| oK

Reload:
siea Cancel

[

[ Data Source Settings. .. ]

Creating a New Data Source (Database)

Change the Source Type to Database and specify Time_Stamp in the X Axis field. Then click on the Data
Source Settings button, the following window will display:

Database Configuration f‘5_<|

Setlings

[

[
Connectian string: | | E]

User narme: | |

Password: | |

Fietry Interval: |120 | Secs. [ Advanced... ]
Table
s default name [] Automaticaly create

Fun-Time

Status: | | |

[ 0K ] [ Cancel ]

Database Configuration Window
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Uncheck the check box Use application default and click on the browse button (-Jin order to configure the
connection string. The following window will display:

B Data Link Properties

Praovider | Connection | Advanced | Al

Select the data pou want to connect to;

OLE DB Provider(s) Ll
MediaCatalogDB OLE DB Provider

MediaCataloghergedDB OLE DB Provider
MediaCatalogiw/ebDE OLE DB Provider

Microzoft 1540 1.1 OLE DB Provider

Microzoft Jet 3.51 OLE DB Provider

t 4.0 OLE DB Frovider
Microzoft OLE DB Provider For Diata Mining Services
Microzoft OLE DB Provider for DTS Packages
Microzoft OLE DB Pravider for Indexing Service
Microzoft OLE DB Provider for Internet Publishing
Microzoft OLE DB Provider for ODBC Drivers
Microzoft OLE DB Provider for OLAP Services
ticrozoft OLE DB Provider for OLAF Services 8.0
bicrozoft OLE DB Provider for Oracle
Microzoft OLE DB Provider for Outlook Search
Microzoft OLE DB Provider for SQL Server
Microzoft OLE DB Simple Provider -

[ 0k H Cancel ” Help ]

Data Link Properties — Selecting a DB Provider

Select the Microsoft Jet 4.0 OLE DB Provider and click Next. In the following window, you should specify the
database path:

B Data Link Properties E|
Pravider | Connection | Advanced | Al

Specify the following to connect to Access data:

1. Select or enter a database name:
C:Ampdata mdb

2. Enter information to log on to the database:

User hame: | Admin

Blank password [ ] &llow saving password

Test Connection

[ ak ][ Cancel ][ Help ]

Data Link Properties — Configuring the DB Connection
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Click Ok to finish the Connection String configuration. Now uncheck the option Use default name and select the
table from your database as shown below:

Database Configuration

Seftings

[ Use application default

Connection sting: | Provider=Microsoft Jet 0LEDB.4.0:C| [ ]

User name: | |

Pagzsword: | |

|12D |Secs. [ Advanced... ]

Fretry Interval:
Tahble
{] Use default name )

(Name: |TrendDatd

[ &utomatically create

v |] Refresh

Riun-Time

Status: | | |

[ ak. ] ’ Cancel ]

X

Selecting the Database Table

Click Ok on this window and Ok again to finish the data source configuration and close the Data Source

configuration window.

Now we need to define Temperature and Pressure. They will be represented by points on our Trend Control.
Double click on the Trend Control again to access the Object Properties window and then click on Points. Your
next step is to define the points according to the following figure:

3

Points *
Poink Label |COI0r |Data Source | Tag)Field I Iin Max | Style | iptior
1 |Temperature | ~ MyDE + | Temperature Faas E] s [
?  Pressure - v MyDE + | Pressure I:I AN E] . [
3 v Tag - FAaWaN E] e [
< ¥
[ K l [ Cancel
Configuring the Data Points (Pens)
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If you run the trend, it will start with the current date/time. In order to see the data in the chart you will have to

properly configure the start date/time as shown below:

PP RRER QN E SRR

100 \/
100

0
08:00:00 08:00:20
£ ¥
(buratinn: 00:00:20 ] 09/23/2005 + |08:00:20 +

{ 09/23/2005 + | 08:00:00 3 |}
A w3 Label Current Cursor
0
0 30.000000

E] [:] /\ [;] Pressure

Note:

e |f the Tag data was originally logged by IWS into a relational database, and the Trend
Worksheet remains connected to the Database, you only need to specify Tag as the Data
Source. You do not need to configure the Data Source as a Database.
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Chapter 13. Configuring a Scheduler Worksheet

The Scheduler is an IWS Task that runs in the background. Its purpose is to generate Events with defined
mathematical expressions (using the IWS Scripting Language) to be executed based on elapsed time, a date,
or any monitored Event. Some example uses of the Scheduler include:

e Automatically saving data at a shift change

e Log out at shift change

¢ Run a report (hourly, daily)

e Time delay after a Tag changes value

e Setting the trigger period for the Trend Object (and data

logging) .

The Scheduler is located in the Tasks Workspace in the Scheduler folder. To = gl Project: ClassTutorial APP
insert a new Scheduler Worksheet, position the mouse on the Scheduler B?I?T
folder and click the right mouse button. Click on the Insert option. () Redpes
Each Scheduler Worksheet is numbered sequentially. Scheduler Worksheets H gg?cﬂs
always execute in the background, unlike Math and Script Worksheets. Note (5] Matn
that the Scheduler Worksheet has no Execution field in the header, whereas 1 H e :
Math and Script Worksheets have an Execution field in the header. Having
different Scheduler Worksheets is really only for organizational purposes (e.g.
you could put all reporting events in one Scheduler Worksheet). The | —————
Description field is used for documentation purposes. 8 ke W

In the Body of the Scheduler Worksheet there are sequential line numbers, each used to specify a unique
Scheduler Event. Each line has several fields, and these will be populated according to the type of Scheduler
Event that is being specified. The fields are:

© scHEDoo1 |
Description:
Event Trigger Time Date Tag Expression Disahle
1 Calendar
2 |Clock b
3 |Change ™
* | Clock bt
Clock hd
Clock b
* |Clock b
* | Clock bt
e Event

The Event field is a combo-box that allows you to specify the type of Scheduler Event. There are three
(3) Event types:
- Calendar
The Calendar Event type is generally used when you want to generate an Event that occurs
with a time base greater than 24 hours, or you want to schedule an Event on a specific Date.
With this Event type, you will use the Time and/or Date field. If you leave the Date field empty,
the Event will occur daily at the time specified in the Time field.
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- Clock
The Clock Event type is generally used for Events that occur with a time base less than 24
hours. With this Event type, you will use the Time field, not the Date field. An example of using
the Clock Event type would be to generate a time base (i.e. triggers) for updating the Trend
Control Object or data logging.

- Change
The Change Event type is used to trigger an Event when an IWS Tag changes its value. There
is no restriction on the value of the Tag, just that it has changed value. Any Tag type will work
(Boolean, Integer, Real, String), both Application Tags and Internal Tags. With this Event type,
you will use the Trigger field. An example of using the Change Event type would be to execute
an IWS built-in Function (e.g. a print a Report) when the Internal Tag Hour changes value
(signifying a new hour).

Trigger

The Trigger field is used in conjunction with the Change Event type. Type the name of an IWS Tag in
this field, and when this Tag changes value, the Expression in the Expression field will be executed (if
the Disable field is False). This field is only used by the Change Event.

Time

The Time field is used to specify a time interval in which an Event must occur, relative to the time the
IWS Application was started. The Time value is specified in an hours, minutes, seconds and
milliseconds (optional) format (e.g. 00:00:30 would be 30 seconds, 00:00:00.1 would be 100
milliseconds). Valid values are 0-23 for hours, 0-59 for minutes, 0-59 for seconds, and .1 - .9 for
milliseconds. This field can be used by the Calendar and Clock Event types.

Date

The Date field is used to specify a specific date (i.e. calendar date) when the Calendar Event must
occur. The Date value is specified in the MM/DD/YYYY format. Valid values are 01-12 for month (MM),
01-31 for day (DD). Year must be specified using four (4) digits. If this field is left blank, the Event
occurs daily. This field is only used by the Calendar Event type.

Tag

The Tag field is used to specify the Tag that will receive the value returned from the Expression field. It
is not necessary to populate this field. For example, if the Expression field contain an IWS built-in
Function which has no return value, or the return value is not used, the Tag field can be empty. This
field can be used by all Event types.

Expression

The Expression field is always used, and defines the Event that is to occur based on the Event type
and the settings in the Trigger, Time and/or Date fields. If the Expression in the Expression field returns
a result, the result value will be stored in Tag specified in the Tag field. The Expression can be disabled
by the Disable field having a logical True value.

Disable

The Disable field can contain an Expression that, if it evaluates to a logical True (>=1), the Expression
in the Expression field will not be executed. If the Expression in the Disable field evaluates to zero
(Logical False), or if the Disable field is left blank, the Expression in the Expression field will be
executed.

Notes:
The Time field can include a millisecond value (minimum of 100 msec). e.g. 00:00:00.1
The Tag, Expression and Disable fields are used for all Scheduler Event types.

13-2
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Exercise: Configuring a Scheduler Worksheet

The Scheduler Worksheet can be configured using Clock, Calendar, and Change events.

e You use a Clock event to trigger actions based on regular time intervals such as timers and counters. In
the Time column, you can configure the base time (minimum of 100ms). In the Tag column, you must
configure a tag to receive the results from the expression configured in the Expression column. Finally, you
can use the Disable field to prevent an expression in the line from being executed. The results of an
expression in the Disable field will always be TRUE.

¢ You use a Calendar event to trigger actions on a scheduled time. Also, it is possible to specify a fixed date
for events in the Date column. The Tag, Expression, and Disable columns are used the same in all three-
scheduled event functions.

¢ You use a Change event to trigger an action when a tag value changes. In the Trigger column, we must
configure a tag that will be used to trigger the event when a change in value has occurred. The Tag,
Expression, and Disable columns are used of the same in all three-scheduled event functions.

. Use these steps to create a new Scheduler worksheet:

O Right-click on the Scheduler folder:

Workspace x
= iy Project: ClassTutorial.APP
(3 Alarms
#-{_]) Trend
() Recipes
(L] Reports
(L3 obeC
¥ (T Math
-] Saipt
=
£ hd
=] 1 B Ta.. | HR

Opening a Scheduler Worksheet

O Configure the Scheduler worksheet as follows:

#' SCHEDODZ.5CH

[ ezcription:

Event Trigger Time Diate Tag Expression Disahle
1 Clack - no:oo:3a Trendlpdate nat Trendlpdate
2 Change = Hour Open{"Regiskering")
3 Calendar - 16:00:00 Logond)
4 Calendar - 01/a1r20014 Openi"Letsizo™)
5
]

Completed Scheduler Worksheet
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Chapter 14. Recipes

InduSoft Web Studio allows you to create recipes that can be imported or exported in Text (CSV) or XML
(Extensible Mark-up Language) format.

Recipes are often used to load or store machine setup or process parameters. The Recipes are loaded into, or
stored from, IWS tags.
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Exercise: Creating Recipes

The Recipes module allows you to create, load, and delete recipes. Recipes (for the purposes of this class) are
a group of tags whose values can be saved and retrieved like a database.

To create Recipes you must create a Recipe worksheet. This worksheet tells the system which tag values to
store on the disk for retrieval later and where to store the data. When you save a Recipe, IWS creates an ASCII
file in standard format or in XML format containing the tag values and the Recipe’s file name. When retrieving
these tag values, the system locates the values in this ASCII file.

Creating a Recipe Worksheet

For this exercise, we’'ll use a new Class and Tag to define the “ingredients” in the recipe.

O Create a new Class (in the Database tab of the Workspace) named cCake and configure it as shown:

i Class: cCake|
Name Type Description
1 | Sugar Integer b
2 | Frut Integer v
3 (LT Mik Integer b
4 | Fiour Int=ger ™
E | Yeast Integer b

Creating the cCake Class
Save (if required) and Close the Class cCake Datasheet View
Open the Application Tags Datasheet View
Add a Tag named Cake, Size 0, Type cCake

0 R 0 I

Add a Tag named RecipeName, Size 0, Type String. This tag will be used to store the name of the Recipe
file.

E Application Tags |

MName Size Type Description Scope

1 | w1 0  Integer ™ Variable 1 Server ¥
2 [ w2 0 Integer ™ Variable 2 Semver ¥

3 (w3 0 Integer ™ Variable 3 Server ¥
4 MyPtr 0  Sting ™ | Siring Pointer Server ¥

5 | @My2Ptr 0 Integer ¥ Integer Pointer Server ¥

& | tank 3 cTank ™ Array Class Tag Server ¥

T | TankMum 0  Integer »  tank Index Server

g |[]vaweFilstate 3 Integer » valve fill state Server ¥

9 |:L£:| ValveEmptyState 2  Integer » valve empty state Server ¥
10 M\-"alveFillCummand 3  Integer ¥ valve fill command Server ¥
11 |:L£:| ValveEmptyCom... 3  Integer » valve empty command | Server ¥
17 | L 0 | Inte ¥ loop counter Server ¥
< 13 |4 cake 0 cCake * | cake class Server ¥
14 RecipeMame 0 St » Name of recipe Server ¥

* Integer o Server ¥
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[0 Create a new Recipe Worksheet. In the Workspace, select the Tasks tab and then right-click on the
Recipes folder. When the pop-up menu displays, select the Insert option.

.
= 9% Project: ClassTutorial APP

3 Alarms

+-{{7] Trend
2
Efe=
() opBC

+-{Z] Math

+- 7 Saipt
(27 Scheduler

Creating a Recipe Worksheet

O Configure this worksheet as shown in the following figure, and save (Filee > Save or Save As) the
worksheet using the default name: Recipe1.rcp.

= Recipel |
Description: :
e Optiong
[ 5ave s %ML
File Mame: Reqizter Humber: Unicode
{RecipeMame
Tag Mame Mumber of Elerments

Cake Flour
Cake Fruit

Cake Milk
Cake Veast

|

B
B
T Cake Sugar
a
5 |

Recipe1.rcp Worksheet

Notes:

¢ Recipes can be saved (or loaded) in XML format. Simply select the Save As XML checkbox in
the Recipe Worksheet configuration dialog box.

e Remember that the syntax used to access a value from a class tag is:
<tag_name>.<member_name> (e.g. Cake.Sugar, Cake.Fruit, etc.).
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0 You can enter the TagNames by double-clicking in the TagName field, and then selecting the Cake tag you
created, which will fill in the Selection field. Add “.Flour” and then select OK.

Object Finder gl
Selection: | Cake.Flou [.Member] [ K l
= Tags A0 Mame Description A
+ E Application FETI4D F
+ E Internal # Cake
nihc-n;l L™ CrispDiisplay Crisp status-bar output value New. .

Al;lt_:jhmeetsizage [T Crisplnput Crizp stabuz-bar input value
Statistical E"SDUU:DUt Crisp stabus-bar output value
Logarithmic y fumpets

Logic [T Date date: rrn-dd-yyy

String L Day day [0-31)

Date and Tim L~ DapOfrear day of the vear [1 - 366]
Trigonometric I Digitalvalue_ Simulation digital tag

Opening and L~ DrvCounter
Security Syste DirvDezcription
Module activ: || L= DD

w1 ra. Eile oo

£ > 4 >

The other fields in the Recipe Worksheet configuration dialog box are:

File Name field

Enter the name of the file in which to save the recipe tag values.

If you type a tag name between curly brackets (as in the example), the file will use that tag value to
compose the File Name. For example, you could specify a file name such as
c:\AppName\Recipe\{RecipeName}, where a value contained within the RecipeName tag file provides
the name of the c:\AppName\Recipe\ directory.

Register Number field
Contains a tag that defines the register number to be read or written into a DBF file. (This field is for
legacy purposes only and is no longer used).

Number of elements column

Specifies how many array tag positions are in use.

For example, if you want to specify an array tag size 120 in a Recipe, you do not need to type a tag
name and index for all 120 positions (Tag[0], Tag[1], Tag[2], and so forth). You just specify a Tag
name and type the number of positions you want into the number column (e.g. Tag 120).

Save As XML check-box

Saves the file in XML format.

If you enable the XML option to save this recipe file in XML format, the generated XML files will include
all the tag values, along with the tag name from which those values originated. To load this information,
you must load it into a tag using the same name.

Now, we will proceed to creating a Recipe screen.

14-4

InduSoft Web Studio



Exercise: Creating Recipes

IWS Training Guide

Creating a Recipe Screen
O

O
O
O

Open the RecipeReports.scr Screen that was previously created.
Open the Symbol Library and from the TextlO folder, insert the Symbol text_input02.
Double-click on the Linked Symbol in the Application Screen. Click on Expand.

Enter the information in the Symbol Properties dialog box as shown and click Ok.

RecipeReports | @

=]

O {#Label:"Value:")| ##uses @

Dhiect Properties
ﬂ Hint:l | | Linked Symbol ~ |
1 & |TthID\taHLinput02.ss| Uze linked size
Property Value -~
Disahble ] |
Label “Value:” v

Symbol Properties
Property I Value
Digable ]
Label "Recipe Mame”
Prompt "Enter Recipe Mame"
Taghame [ Recipenarme|

[ OK ] [ Cancel

0 Open the Symbol Library and from the TextlO folder, insert the Symbol numeric_input02.
0 Double-click on the Linked Symbol in the Application Screen. Click on Expand.
[0 Enter the information in the Symbol Properties dialog box as shown and click Ok
RecipeReports | @
P Symbol Properties rg|
{#LabEI',E,E:Tﬁ Frrnne) EI
Property I Value
" Decimal i}
S Disable 0
5 Hink:| || Linked Symbol IRE= Four*
Narne: |TaatID\numaric_inputE| Usa linked sizs Prompt “Enter Amount of Flour™
- Taghame [ cake. flour|
roperty Value -~
Decimal ] |
Disable i} v
[ OK l [ Cancel
0 Add additional numeric_input02 symbols to the Screen, configured as shown below:

Symbol: Label “Fruit”, Prompt “Enter Amount of Fruit’, TagName cake.fruit
Symbol: Label “Milk”, Prompt “Enter Amount of Milk”, TagName cake.milk
Symbol: Label “Sugar”, Prompt “Enter Amount of Sugar”’, TagName cake.sugar
Symbol: Label “Yeast”, Prompt “Enter Amount of Yeast”, TagName cake.yeast
Note:

You may want to edit the text_input02 Symbol to add more placeholder fields

InduSoft Web Studio
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RecipeReports |

Mlama'l

{#Lahel:"ﬂecipe| P E

{#Label:"Flour")| #####

(#Label:"Fruit")| #####

(#Label:"Milk") ###

{#Label:"Sugar") ###iH#

Add a Tag named Temp, Type String, Size 0

Oo0Ooaod

Load Button Command Dynamic

Configuration _|

On Down | On'whils | OnUp | On Right Down | On Right Up | On Double Click |

Typer |\VEScript A

SRdFilelN ("Temp", S$GethppPath(), "*.Dat", 0}
£Temp = Replace (S$temp, $GetAppPath(), "")
S$RecipeName = Replace (§Temp, ".DAT", "")
SRecipe ("Load:Recipel.rcp™)

Optionz
Erable Focus [JFarce [JBeep [JRelzase
] Confim [JESign

{#Label:"Yeast")| #us

On Dowin | On'while | OnUp | On Right Down | On Right Up || On Double Click |

I Ok l ’ Cancel

HEEE

Add a button with the Caption Load Recipe. Add a Command Dymanic to this button
Add a button with the Caption Save Recipe. Add a Command Dynamic to this button

Configure the Command Dynamic for each of these buttons as shown below:

Save Button Command Dynamic

Configuration b—q

Type: |\-"BSc:ript v |

ISRecipe ("Sawve:Recipel.rcp™)

Opticnz
Erable Focus [ Farce [JBeep [1Relzase
[ Canfirm [JESign
I Ok, ] [ Cancel
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RecipeReports |

{#Label:"Recipe| guuuuuzus B

Mlama™l

{#Label:"Flour")| ###### -]
(#Label:Fruic) seeeee [ ]
{#Label:"Milk") ####5# E

(#Label:"Sugar")| ##s#ss 5]

(#Label:"Yeast")| ###### (-]

Save Recipe

‘ Load Recipe

O The finished screen should look as shown above

[0 To test the Recipe function, do the following:

Enter values for the various cake members (ingredients)
Enter a Recipe Name

Press the Save Recipe button

Repeat the above for different recipes

To load a recipe, press the load button.

Note:

The VBScript code in the Load Recipe button Command Dynamic executes the IWS built-in
function RdFileN that looks for files of a specified file extension in a specified directory. Since
the Recipe files were saved in Text format, we will look for the .DAT file extension. If files were
saved in XML format, we would need to filter for the .XML file extension.

If you want to be able to search multiple directories, change the last parameter in the RdFileN
function froma 0 to a 1.
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Chapter 15. Creating Reports

Creating reports with the Report tool is very easy — no other programming tools are required. You simply
prepare a report mask in ASCII format or use the Report Writer tool (which creates RTF files). You can also
enter values for tags by typing them between curly brackets ({tag}). Report creation in IWS is easy and
efficient. To generate a report (i.e. print or send to a disk file), you call the Report function, an IWS built-in
function from IWS Script or VBScript.

To create a report, you must first create the Report template. Right mouse click on the Reports folder and
insert a new Report.

= 3% Project: ClassTutorial APP
(7 Alarms
[£3 Trend
[_]) Redpes

{3
01 oo[_mert |

(I3 Math
(23 Seript
(27 Scheduler

A report generator will open. You have your choice of creating Reports in Text format or RTF (Rich Text
Format). The advantage of RTF files is that you can change fonts (size, color, type, bold, underline, etc.) and
add embedded graphics (e.g. JPEGs).

= Report1 |
Description: Optionsz
[] Disk &ppend
Unicode

Dlakiaul e BRI [] Lock Walue into the {Tag/E=p} length
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Exercise: Creating a Report
The Report worksheet is divided into two areas:

= Header area (top section), which contains information for the whole group.
= Body area (bottom section), where you define the tag and text to be used in generating the report.

Use the following procedure to create a report in ASCII format:

O In the Workspace, right-click on the Reports folder to create a Report worksheet. You will use this
worksheet to create the body of your report file.

= 3% Project: ClassTutorial APP
7 Alarms
+-{Z] Trend
+-[_]] Recipes

{3
3 oo et |

+-{2] Math
+-{2] Script
(£ Scheduler

Creating a Reports Worksheet

Configure the Report worksheet as follows:

[0 As in the Recipe Exercise, the report (including the report name) will be generated to an output file. To
name your report, type {ReportName}.txt as shown in the following figure. When you save the Report
Worksheet, IWS will ask you to declare ReportName as a Tag. Declare it as a String Tag.

= Report1 |
Deszcription: Options
Tutarial A5CI Repaort . [ ] Disk Append

Ilnicode

Output File: | {RepartMame} tat Edit RTF file [ Lock Valus into the {Tag/Exp} langth

[Tutorial Application
Tank Report

Tankl: {Date} {Timn=} {Tank[1l].Temperaturs}
Tankz: {Datel} {Tine} {Tank[2] . Tenperature?}
Tanlk3: {Datel} {Time} {Tank[3] . Temnperature}

Report1.rep Worksheet

[0 Save the Report Worksheet as Report1.rep (the default name).
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[0 Open the RecipeReports Screen and add the following objects:
e Text_input02 from the Application Symbols folder
e A Button Object with the Caption Open Report
e A Button Object with the Caption Save Report

RecipeReports |

BEEREEEE E {#LabEI::Eﬂ] f.l.-fl PR El
e E Open Report ‘ Save Report
T
T

Creating the RecipeReports Screen Objects

[0 Double-click on the text_input02 Object and when the Object Properties dialog displays, click on the
Expand button and configure the Symbol Properties as follows:

[m] a
#Label:"Report
o A y W EE Symbol Properties

o Klamn'

Property Value
Disable [ |
‘ Open Report ‘ Save Report Label “Report Mame”
Prompt "EnterReport Nama™
Object Properties TagMame Reporthame
ﬂ Hint:| ||Linked Symbol v|
M ame; |Te:<tID'\te:<t_inputD2.s_l,| Use linked size
Property Value s
Disable ] |
Label "Report Name” 2 Ok ] [ Cancel

Configuring the Symbol Properties
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O Add a Command Dynamic Property to the Open Report Button. Double-click the Button and configure the
Command property as shown below. Be sure to leave a space after Notepad.

O Add a Command Dynamic Property to the Save Report Button. Double-click the Button and configure the
Command property as follows:

Configuration E| Configuration E|
On Down | On'while | OnUp | On Right Down || On Right Up | On Double Cick OnDown | Onwkile | OnUp || On Right Cown || On Right Ua || On 2ouble Click
Tepe | WBScipt v Tupe: | VBScript v
Dim FilePath FReport["Disk:Repo:rtl.rep"]

SRdAFileN ("Temp"”, $GetlppPath(), "*.TXT", 0)
FilclPath — £temp

STemp = Replace ($temp, &$GetAppPath(), "")
SBeportName = Replace (§Temp, ".TXT", ")
SWinExec ("Notepad ™ + Filepath)

Optiariz Optionz
Enable Focas [ Ferce [ Becp []Rckasc Eniable Fusus [JFuwe [ By [ Reease
[ Canlirm [JE-Sign [ confirm [JE-Sign
Dizable: Securby: |0 Disable: Security: |0
[ ok ] cencel [k [ comu
Configuring the Open Report Button Configuring the Save Report Button
Note:

e The VBScript code in the Open Report button Command Dynamic executes the IWS built-in
function RdFileN that looks for files of a specified file extension in a specified directory. Since
the Report files were saved in Text format, we will look for the .TXT file extension.

o If you want to be able to search multiple directories, change the last parameter in the RdFileN
function froma0toa1.

e The IWS built-in function WinExec executes a Windows command line. In this case, we are
activating the Windows program Notepad and passing it the file name of the Report.

e RTF files cannot be opened with Windows Notepad. Windows Wordpad, Microsoft Word, or
some other editor must be used instead.
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Chapter 16. Events

Use the steps to configure the Event Manager feature.

Exercise: Configuring Event Retrieval

O Select the Database tab. Right-click the Event Settings icon, and select Open from thepop-up to open the
Event Settings dialog:

x
= 9% Project: ClassTutorial APP
B-£3 Application Tags
B Datasheet view

®-{C3 Tag List (16)
-] Classes
[#-{Z] Shared database
(] Internal Tags
{7 Security

e

Selecting Event Settings

Event Settings
Enable event logger  Disable: [Event Database. .. ]
Settings
|:| Security System Dﬂeq:le |:| Custom Messages
[ pisplay I Report [[] System Warning
Tags:

TagMame DeadBand IMessage

1 [ o

I Ok, l [ Cancel

Event Settings Dialog
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[0 Configure the parameters on the Event Settings dialog as follows:

Enable event logger check-box: Enable (check) this box to enable event-logging.

Disable field (optional): Type a tag into this field. If the tag value is other than 0 (O=false), IWS
automatically disables the Event Logger.

Event Database... : Used to configure the Event Database

Security System check-box: Enable (check) this box to include security system events in the historic
event file. IWS logs the following security system events:

- Log On/Log Off users

- User created/removed using the CreateUser() or RemoveUser() functions

- User blocked/unblocked using the BlockUser() or UnblockUser() functions

- User blocked by the security system after several attempts to enter an invalid password
- Password expired

- Password modified

- Invalid Log On attempt

Display check-box: Enable (check) this box to include screen Open and Close events in the historical
event file.

Recipe check-box: Enable (check) this box to include recipe load, save, init, and delete events in the
historical event file.

Report check-box: Enable (check) this box to include reports saved to disk or send to printer events in
the historical event file.

Custom Messages check-box: Enable (check) this box to include events generated by the
SendEvent(strEvent) function in the historical event file.

System Warning check-box: Enable (check) this box to include general system warnings (such as
Division by zero, Attempted to access invalid array index, and so forth) in the historical event file.
IWS logs the following system warning events:

- Errors that occur when sending alarms by email

- Tag was blocked/unblocked

- Division by zero

- Connection/Disconnection of the remote security system

Tags check-box: Enable (check) this box to enable and log tag changes in the historical event file.
Configure the tags you want to log in the Tags table as follows:

- Tag Name column: Type the name of the tag you want to log in the event file.
- Dead Band column: Type a value for comparing and filtering acceptable changes.

For example, if you specify a Dead Band value = 5 for a tag value = 50 and the tag value changes
to 52, the system will not register this variation in the event log file, because the variation is less
than 5. However, if the tag value change is equal to or greater than 5, the system will save the new
value to the history file.

- Message column: Type a string (message) related to this tag change. You can specify tags in
messages using the {tag name} syntax.

The Tags parameter can be useful if you want to generate a log file of events that are not
necessarily alarm conditions (for example, Motor On, Motor Off, and so forth).

16-2
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Chapter 17. Using the Translation Tool

You can use the Runtime Translation Tool to change translate text on buttons or in any other text field from
one language to another. All you have to do is create a Translation Worksheet and apply the IWS built-in
translation function.

The translation function searches your application for all the text typed in the Original column (or the left most
column) of the Translation Worksheet and then changes that text into the text typed in another column of the
Translation Worksheet. The Translation Worksheet can support two or more languages. The Translation
Tool ignores any text that has not been entered into the Translation worksheet.

In the following exercise, you will set up a Translation Worksheet and use the translation function to translate
some text.
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Exercise: Enabling External Translation

Exercise: Enabling External Translation

To successful translate text within an application, use the following procedure:

O Select Project — Settings from the main menu bar to open the Project Settings dialog.

[0 Select the Options tab, and click (enable) the Enable Translation check-box:

< Enable Tranglation

Project Settings
| Identification Options | Runtime Desktop | Communication | Web | Preferences

Target system

e v | | Resolution: Bemx4a0

Automstic Translation

ion File name: | CPROGRAM FILESUNDUSCFT WEB STUI

Alarm History and Events
History Lite Time (days): History Farmat:

u] Proprietary w
Default Database Shared Tags

[ Ok ] [ Cancel

Project Settings Dialog

When this option is unchecked (clear), the Translation Tool is disabled and the text are displayed only as

configured in the original application files.

[0 Select afile in the Translation File name: field. The translation file configured in this field will be loaded by
default when launching the application. This option is useful to configure the default translation file name
when launching the application. The user can set a different language during the runtime by executing the

SetTranslationFile() function.
O Click OK to close this dialog.

Configuring Object Properties for Screen Objects

To enable translation for individual screen objects, use the following procedure:

0 Create the text and screen objects for your application using the toobars.

0 When you open the Object Properties dialogs to specify the parameters for each object, verify that the

Extern translation check-box is enabled ().
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For example, in this figure, Extern translation is enabled for the OPC button object:

o |

x|
ﬂ Replace. .. | Hint:l IButton j
Caption: IDF'C

il | ¥ Estemn tramslation

Translation Enabled for the OPC Button

Translation Editor
The Translation Editor can be launched by the Tools > Translation Editor menu option:

Select Tools — Translation Editor from the main menu bar to open a blank sheet.

& Translation Tool - TESTTRANSLATION. csv (=] 3]
File Edit Yew Window Help

O = &
BN TESTTRANSLATION.csv

Qriginal Translation

1
2
3
4
i
3}
T
g
9
10
11
12
4

For Help, press F1

Blank Worksheet

You can write the translation for each different language in additional columns (not in the first column).
You can use the following options from the Edit menu of the Translation Editor to configure the
columns of the translation file:

Insert Column (shortcut F9): Insert a new column on the translation file.
Rename Column (shortcut F10): Allows you to rename the column currently selected.
Insert Column (shortcut F11): Delete the column currently selected.

After editing the translation file, use the File > Save or File > Save As options from the menu of the
Translation Editor to save the settings into the translation file (CSV format).
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= Note:
For legacy reasons, the Translation Tool supports translation files with the extension
TRA. The translation files saved with this extension use the pipe character (“|")
instead of the comma character (“,”) to separate the text between columns.

You can now proceed to the next section to create a Translation Screen.

Creating the Translation Screen
To create a Translation Screen, use the following steps:

Using the Symbol Library and your toolbars, create a new screen like the one in the following figure
(save as Translation.scr):

New Translation Screen

Double-click on the English button to open the Object Properties dialog.
Select Command from the drop-down menu and complete the fields as follows:

Expression field: SetTranslationFile(“strFileName”™), substituting the name of the translation file
between the double quotes.

ﬂ Feplace... | Hint: Command -
Tag Expression | Mare »» [ JReleaze OnDown %
SetTranzlationFile(InfodppDin )+ ™E nglis
] Confirm
Key [ Shift Disable [Farce  Secunty
| []cul LAl [NBeep |0

Configuring the English Button

= Note:

The SetTranslationFile function defines the Translation worksheet to be used in the
application.

Repeat the preceding steps to configure the Portuguese and German buttons.

Save the screen and execute the application to test the configurations.
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Chapter 18. Configuring a Security System

In this part of the class you will define group and user security accounts (access privileges) for your
application.

Enabling Security

You use the Security System dialog to create groups and users, and to configure their access privileges
to InduSoft Web Studio tools and applications.

To access this dialog, simply right-click the Security folder on the Database tab and select Settings
from the pop-up menu.

7% Security System &l

Enable Security Spstem [ M ain Pazswaord ]

[[] Uze preferentially the
Remate Security System:

Local Accounts

’ Groupz ][ Uzers ]

Cloze

Security System Dialog

This dialog contains the following features:

Enable Security System check-box: When checked, enables the Security System.

Main Password button: Opens the Security System Main Password dialog so you can define
passwords granting access to the security system.

Use preferentially the Remote Security System check-box: When checked, enables security from a
remote system.

Groups button: Opens a Groups dialog, where you create and maintain user groups.
Users button: Opens a Users dialog, where you create and maintain users.

Entering a Password
When you click the Main Password button, the Security System Main Password dialog opens so you
can enter a password for accessing the InduSoft Web Studio Security System.

=

Security System Main Password E|

Mew Pazeword: | |

Canfirm Pazsword:

[ ok H Caticel ]

Security System Main Password Dialog
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This dialog contains two fields:
New Password field: Type a password.
Confirm Password field: Retype the same password to confirm it.
If the passwords are different, you will be prompted to type it again.

> IMPORTANT!
After defining your password, you must use that password each time you access the
Security System, so it is mandatory that you remember it.

Defining Group Accounts

The Group Account dialog enables you to create and maintain user groups, enable/disable operations,
and set security level ranges for development and run-time systems.

You access this dialog by clicking on the Groups Account button on the Security System dialog.
Alternatively, you can open the Groups folder located in the Security folder on the Database tab, or
select Insert — Security Group from the main menu bar.

Group Account

Group Account;
p Guest W New..
Security Level - Devel t Security Level - Runti
ecurity Level - Developmen ecurity Level - Buntime
0 to | 255 0 to | 255
Engineening Access Runtirme Access
Project Settings Start App
Drivers, Data Sources Cloze &pp
Metwork, Configuration Databasze Spy [write]
Create, modify tags Task switch enabled
Create, modify screens Createllzer enabled
Create, modify tazk sheets

Group Account Dialog

The features on this dialog include:

Group Account combo-box: Identifies the group to which a user belongs.

=NOTE:
You cannot delete the Guest group (it is the default group).
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Security Level - Development fields and Security Level - Runtime fields: Defines the security level
for a group (0 to 255).

Every object used for data input on a screen (such as input commands, sliders, or screens) has a
Security Level field. If the object security level is not in the group security scale logged in at the
moment, then that object will be disabled. A level 0 (zero) means that the object is always enabled.

Engineering Access check-boxes: Controls which engineering (development) tasks users in this
group can access when they log on.

2 IMPORTANT!

You also can set the security level for documents (such as worksheets and screens)
to protect them in the development environment.

Runtime Access check-boxes: Controls which runtime modules users in this group can access
when they log on.

New button: Opens the New Group Account dialog used to create new groups.
Delete button: Deletes the currently selected user group.

Advanced button: Calls the advanced settings, where the user can set the password minimum
size, aging, e-sign timeout, lock up after a certain number of unsuccessful attempts, etc.

SETTING THE SECURITY ACCESS LEVEL

You can use the Security Level- Development check-boxes to set a unique range of access values for
each user group. You also can set a unique access range for any InduSoft Web Studio worksheet
(Alarm, Math, Recipe, Report, Scheduler, TCP Client, Trend, and those not available on CE: DDE
Client, OPC Client, and ODBC).

If you click on any part of the worksheet body, you can activate the Edit — Access Level option from
the main menu bar, which opens the Security dialog so you can assign an Access Level to that
worksheet.

I

Security

Aocess Level (] ’
1]

Cancel

Security Dialog

Assigning an access level to a worksheet means that a user would have to have an access level that
falls within the specified Security Level-Development range to edit that worksheet.

For example, UserA of GroupA has a security access level range of 0-10 and UserB of GroupB has a
security access level range of 5-15. To continue the example:

Math Worksheet 001 has Access Level = 1

Math Worksheet 002 has Access Level = 7

Math Worksheet 003 has Access Level = 12

Math Worksheet 004 has Access Level = 20

Consequently,

Only UserA can access Math Worksheet 001
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Both users can access Math Worksheet 002
Only UserB can access Math Worksheet 003
Neither user can access Math Worksheet 004

Defining User Accounts

Click on the User Account button to open the User Account dialog. You can use this dialog to create
and maintain user accounts for your application. (You defined your application users for each group
using the Group Account dialog.)

=Note:
Alternatively, you can access the User Account dialog from the Users folder located in the
Security folder on the Database tab, or by selecting Insert —User from the main menu
bar.

User Account PX|
|L|ser: | I ] New.
Guest W Settings...
Del
Security Group:
| Guest w |

User Account Dialog

Use the features on this dialog as follows:

User combo-box: Select from a list of application users.

Security Group combo-box: Select from a list of application groups.
New button: Open the New User Account dialog to create a new user.
Delete button: Delete the selected user.

Settings button: Open a Settings dialog to define user passwords.

Uzer Full Mame: |

Mew Pazzword: |

Caonfirm Pazsward: |

The 'zer Full Mame' iz an optional setting used for
documentation purpozes anly.

[ (]S H Cancel ]

Settings Dialog

184
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SPECIFYING GUEST USERS
After initializing, a user is logged on as a Guest user (by default). If no other user logs on or the current
user logs off, the Guest user is automatically logged on.

The Guest group has default privileges. Because the installation parameters of a Guest group leave all
tasks enabled by default, you should change this parameter and set as few privileges as required for a
start-up procedure.

Logging On/Off

After defining the user names and passwords, you use the Logon utility (Project Logon) to log users
on and off.

Alternatively, you can use the Scripting Language activation functions LOGON( ) and LOGOFF( ) to log
users on or off.

% Log On &3
Current user. Guest
Izer Mame:

Fazzword: Lo OIff

Log On Dialog

Use the features of this dialog as follows:

User Name field: Enter the user name to log in.
Password field: Enter the user password.
Log Off button: Click to log off the current user.

=NOTE:
When a Log Off is executed, the Guest user is automatically logged on.
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Exercise: Creating Security Groups

Before setting up your security system, you must decide which groups and users you want to configure.
You must define the rights of each group in your environment.

In this exercise, you will create three groups:
Operation

Maintenance

Development

Use the following procedure to create these groups:

In the Workspace, select the Database tab and double-click on the Security folder to view the
subfolders.

Right-click the Group folder and select Insert Group from the pop-up menu.

ﬂ Project: Tutorial.APP

{27 Application Tags

-] Classes

{2 Shared database

-] Internal Tags

=153 Security
-
r_" Users J Insert group

Inserting a Security Group

The Group Account dialog displays:
%]

Mew. .

Group Account

Group Account: | Guest I

Securty Level - Runtime
ta | 255

Secunty Level - Development
0 to |255 i

Delete

Advanced...

Fiuntime Accezs
Start App

Engineering Access
Project Sethingz

Dirvers, Data Sources
Metwork Configuration
Create, modify tags

Create, modify screens

Close &pp

D atabaze Spy [write)
Tazk switch enabled
Createl zer enabled

Create, madify task shests

Group Account Dialog

Remember, you cannot delete the default group called Guest, so you must create a new group, as
follows.

Click the New button, and when the New Group Account dialog displays, type a group name into the
field provided. (For this class, type Operation.) Click OK to close the dialog.
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B New Group Account E'

Group Mame: | Operation |

[ OF. l[ Cancel ]

Entering the Group Name

Return to the Group Account dialog and if the new account name is not already displayed, select
Operation from the Group Account combo-box.

Configure the access rights for this group as shown:

Group Account fg|

Group Account: i
p | Operation - | e

Secunty Level - Development Secunty Level - Runtime
b Ju[ ] o Je[o ]

Engineerning Access Runtime Access

] Project Settings Start App

[] Drivers, Data Sources Cloze App

[ Metwork Configuration [] Databaze Spy [write)
[] Create. modity tags [ Task switch enabled
Create, modify screens [] Createllzer enabled

Create, modify task sheets

Operation Access Rights

Click the New button again and create the Maintenance group. Click OK to close the New Group
Account dialog.
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Select Maintenance from the Group Account combo-box and configure the access rights for the

group as follows:

Group Account

Group Account: | Maintenance A |

Mew...

Security Level - Development
0 e

Engineenng Acocess

[] Project 5 ettings

[] Dirivers, Data Sources

[ Metwork, Configuration

|:| Create, modify tags
Create, modify screens

Secunty Level - Buntime
0

Runtime Access

Start App

Cloze App

Database Spy [write]

Tazk switch enabled
Createllzer enabled

X

Create, modify task sheets

Maintenance Access Rights

Finally, repeat the procedure once more to create the Development group account.

Select Development from the Group Account combo-box and configure the following access rights.
As this is a very important group, we will also configure the advanced settings.

FOUp ACCount

Group Account: | Development v] e

[ Julz ] P Julz ]
Runtime Access

Start App

Close App

Dratabaze Spy [write]
Tazk switch enabled
Createllser enabled

Engineering Access

Project Settings

Drivers, D ata Sources
Metwork, Configuration
Create, modify tags
Create, modify screens
Create, modify tagk sheets

Account Auto Lock-up

Enable

Lock-up account after;

3 | invalid attempts,

Reset counter after: | 1 | minutes,

[ Ok ] [ Cancel

Development Access Rights

Click OK to save this configuration.
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=Notes:

Each group has a Security Level range in Development and Runtime. In some worksheets
(for example, in the Math Worksheet) you can set an access level to provide the group
with access to configure that worksheet.

When users log into the system they must be associated with a group in the specified
access level range (development) for that worksheet.

You also can configure access levels for buttons so that only authorized users can
execute commands (scripts) configured for those buttons in the run-time environment.

Next, you must create new users and associate these users to the group accounts you just created.
Use the following steps:

In the Workspace, select the Database tab and double-click on the Security folder to view the
subfolders.

Right-click the Users folder and select Insert User from the pop-up menu.

= iy Project: Tutorial APP
1:| Application Tags
-] Classes
{17 Shared database
&[] Inkernal Tags
=53 Security
-2 Groups

Ee-E3 M"E

Insert user

Inserting New Users

The User Account dialog displays:

User Account X
zer:
Securty Group:

Guest v

User Account Dialog

Remember, you cannot delete the default user called Guest, so you must create new users, as
follows.
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Click the New button, and when the New User Account dialog displays, type a user name into the field
provided. (For this class, type Operator_1.) Click OK to close the dialog.

I New Liser Account E]

User Hame: | Operatar_1

eer Full Marne: | Operator

Confirn Pazsword: | .

|
|
Mew Pazzword: | . |
|
|

Securty Group: | IR

The 'Usger Full Mame' iz an optional getting uzed for
documentation purposes anly.

I 1]8 H Cancel ]

Creating Operator_1 User

To associate this user with a group account, return to the User Account dialog and verify that
Operator_1 is displayed in the User combo-box.
Reopen the User Account dialog and add the next user as follows:

Click the New button and when the New User Account dialog displays, type MaintEng_1 into the
User Name field. Click OK to close the dialog.

Associate this user to the Maintenance group account and then click the Password button to
define the main_1 as their password.

Il New Liser Account f5_<|

User Mame: | M aintEng_1

Usger Full Marne: | M aintenance

Confirm Pazsword: | .

|
|
MHew Pazzwaord: | . |
|
|

Security Group: | {Y .

The 'Uszer Full Mame' iz an optional setting used for
docurentation purpozes anly.

I OF. H Cancel ]

Creating the MaintEng_1 User
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Reopen the User Account dialog once more and add the last user as follows:
Click New and create the Developer_1 user.
Associate this new user to the Development group account and specify deve_1 as their password.

B New User Account &|

Uzer Mame: |Developer_1
User Full Hame: | &pplication Developer
MNew Password: | »
Confirm Password: | »

Securnty Group:

The Usger Full Mame' iz an optional etting used for
documentation purpozes only.

[ 1] l l Cancel

Creating the Developer_1 User

Click OK to save the configuration.
Now, if you expand the Security folder, you should be able to open all of the subfolders and verify all
the groups and users that you created.

=3 Project: Tutorial APP
-7 Application Tags
#-07 Classes
#-{1] Shared database
-3 Internal Tags
-3 Security
25 Groups
Developrment
Guest
Maintenance
Operation
=-£5) Users
----- € Developer_L

----- £ MaintEng 1
----- € Cperator_1

Expanded View of Security Groups and Users

=Note:
In the last exercise, you created only one user for each group. However, it is possible to
create many users for each group account. You also can create new users for an
application using the CreateUser function, even during the runtime.
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Exercise: Creating Alarm Groups

In this exercise, you will create alarm groups using the following procedure:

Create the following tags:

Tag Name Size Type ‘
Alarm_Sel 2 String
View 2 Integer
Filters 2 Boolean

Select the Tasks tab and then right-click on the Alarms folder.

Select Insert from the pop-up menu to open an Alarms worksheet.

% ALARMOOLALR |

a Project: Tutorial.APP

&

Opening an Alarm Worksheet

ALARMO001.ALR Worksheet

||3mup Marme: | |Descri|:ntion:
Dizable: Femate &ck: Clars
| | | | l Email Settings... ] el
Total Alarms: Dizplay/Save
[ 5ummary ] ToPrinter FG ’r Ir BG
Total Unack: [15ave To Disk Ak,
| | FG [~ [~ BG
[iead Band Time [zec.]
aotive || FG [~ [~ BG
Marm: I:I
Tag Mame | Type | Limit | Message | Priarity | Selection

* HiHi %
= HiHi %
= HiHi %
= HiHi %
= HiHi %
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When you create an Alarm worksheet, you specify which tags will be alarms, and specify what kind of
alarm, limit, message, priority, filter selection, and message color properties you want the alarm object
to have.

When you save this worksheet, IWS records all alarm occurrences to an ASCII file and saves that file in
the Alarms subfolder of your application folder, with the .hst file extension.

Alarm Worksheet Header

This section explains the parameters provided in the Header section of the Alarm worksheet. You use
these parameters to define common characteristics for all alarms in the group.

Group Name field: Type a name to distinguish alarm groups.

2 IMPORTANT!
Before changing the Group Name field, save the Alarm worksheet. You can lose
alarm settings in an unsaved worksheet.

Description field (optional): Enter remarks for documentation purposes.
Disable field: Disables all alarms in a group.
You must add a tag to this field.

If the tag value is greater than zero, IWS disables the group and does not generate alarm
messages.

If you leave this field blank, IWS always enables the group.

Remote Ack field: Enter a tag to acknowledge alarms. Acknowledgment occurs when the tag value
changes.

Email Settings button: Click to configure the application to send an email automatically to a designated
person(s) when an alarm event occurs.

S IMPORTANT!
To use this feature, you must be connected to the Internet (manually or using an
automatic dial-up function) and you must have executed the CNFEmail function
(described in the IWS User Guide “Appendix: Studio Functions”) to configure the
SMTP server, user name, password, and domain before trying to send an email.
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The Email Settings dialog displays:

X

Email Settings

[JEnable send automatic email Message Formak

Ta:

ce Tkems:

ack Req.(*) (A
Active Time
Tagname
Message

[ |5tatus

[ |Ack Time

Bl Timnme

Separakor

Bicc:

Subject

Sample: * 09/07/2004 14:25:27 second Alarm High

Remove Failed messages From the buffer Send Lk

Send email when alarm is Max buffer size:

Buffer size:

Current Status: Clear Buffer:

Current Error: Disable send:

Email Settings Dialog

This dialog contains the following parameters:

Enable send automatic email check-box: Click (enable) this box and type email addresses in
the To (required), Cc (optional), and Bcc (optional) fields to automatically send an email
message to a designated recipient(s) when an alarm occurs.

Use alarm message button: Click (enable) this button to use the actual alarm message as the
subject line of the email.

Custom radio button and field: Click (enable) this button to enter and use your own subject line
for the alarm email. Type the subject line text in the field provided.

Send 1 message by email check-box (available only when you select Custom):
Click (enable) this button to send each alarm message notification in a separate email. (For
example, if there are three alarms, IWS will send three emails.)

This parameter is disabled by default, which means IWS will send all alarm messages to the
designated recipient in a single email.

Remove failed messages from the buffer check-box: Click (enable) this button to remove
alarm messages from the buffer when the alarm notification email fails (cannot be delivered).

Send email when alarm is panel: Click (enable) one or more of the check-boxes in this area to
send an email automatically when the alarm becomes active (active), when someone
acknowledges the alarm (ack), and/or when the alarm is normalized (norm).

Current Status field: Type a tag to receive the current status of the alarm.
Error field: Type a tag to receive the error that caused the alarm.

> Note:
See “GetStatusSendEMailExt(optTagName)” in IWS User Guide “Appendix:
Studio Functions” for a description of the returned values for the Current
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Status and Error fields.

— Message Format pane: Use the parameters in this area to format the outgoing email
messages.
* Click one or more of the check-boxes to include the Day, Month, Year, Hours, Minutes,
Seconds, and/or MS (milliseconds) when the alarm event occurred.

* Click one or more items in the Items list to include that alarm information in the email
message.

* Click the Space, Tab, or Other radio button to specify what kind of separator to use between
elements of the alarm event message.

— Send trigger field: Type a tag in this field and when the tag’s value changes, IWS checks all
active alarm events. If there are any alarm events for which email notification has not been
sent, IWS automatically sends an email notification message to the designated individual(s).

— Max buffer size field: Type a value to specify the maximum number of alarm messages to
store in the buffer. If the number of messages exceeds this value, IWS uses the FIFO (first in-
first out) algorithm to manage the buffer by deleting the oldest message whenever a new
message occurs. The default buffer size is 16,000 messages. (Note: This field also accepts a
tag.)

— Buffer size field: Type a tag to display the number of alarm messages currently in the buffer.
(IWS resets this number after sending the email notification.)

— Clear Buffer field: Type a tag to clear the buffer. When this tag changes value, IWS deletes all
messages currently in the buffer.

— Disable send field: Type a tag to disable the send email feature. When this tag value is true (a
value other than zero), IWS stops sending email and stops sending any existing or new alarm
event messages to the buffer.

After configuring the email parameters, click OK to close the dialog and return to the Alarms
worksheet.

= Total Alarms field: Enter an integer tag to receive a value denoting the total number of active
alarms (acknowledged or unacknowledged) and unacknowledged normalized alarms.
When an alarm returns to the normalized state and has been acknowledged, the IWS Alarms
module no longer includes that tag in the total count.

= Total UnAck field: Enter an integer tag to receive a value denoting the total number of
unacknowledged alarms, regardless of the alarm state (active or normalized).

When an alarm has been acknowledged, the IWS Alarms module no longer includes that alarm in
the total count.
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The following table is provided to further illustrate how the IWS Alarms module counts alarm event
messages for the Total Alarms and Total UnAck field totals:

Alarm Acknowledgement Counted for Counted for
State State Total Alarms Tag? Total UnAck Tag?
. Unacknowledged Yes Yes
Active
Acknowledged Yes No
. Unacknowledged Yes Yes
Normalized
Acknowledged No No
= Note:
We recommend using unique tag names for the Total Alarms and Total UnAck
fields for each Alarms worksheet.

= Display/Save area: Specify the following parameters.

Summary check-box: When selected, sends alarm messages to an alarm object on the screen.

2 Caution:
If you did not select the Summary option, the alarms for this group will not
appear in the alarm objects in the screens and printer during execution.

Ack check-box: Demands the acknowledgment of the alarm messages. Only available if the
Summary field is enabled.

Beep check-box: Sounds the beep until the alarm is acknowledged. Only available if the Ack
and Summary fields are enabled.

To Printer check-box: Sends the each alarm messages of this group to the printer. You can
use this option with a dot matrix printer only (or any printer that prints line by line).

< Caution:
The Printer check-box should not be used with DeskJet or LaserJet printers
because they will spend one entire leaf of paper for each alarm message. These
printers are not able to print one line and then wait for the next printing
command.

Save to Disk check-box: Sends the alarm messages of this group to a file on the hard disk.
You must select this option if you want to have history alarm objects.

Generate Ack Messages check-box: Generates messages whenever the alarms of this group
are acknowledged. Only available if the Disk or Printer fields are enabled.

Generate Norm Message check-box: Generates messages whenever the alarms of this group
return to their normal state. Only available if the Disk or Printer fields are enabled.
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Colors area: Specify the following parameters to define colors of the alarm summaries for the
alarm object. IWS shows each alarm object in the alarm message using the colors specified for
its group.

Enable color check-box: Click (check) to specify colors.

* Start rectangle: Click FG to select a color for the text of the alarm messages and BG to
select a color for the background of the alarm text.

* Ack color rectangle: Click FG to select a color for the text of the acknowledge messages and
BG to select a color for the background of the acknowledge text.

* Norm color rectangle: Click FG to select a color for the text of the normal messages and BG
to select a color for the background of the normal text.

When the Color dialog displays, click on a color to select it, and close the dialog.

CEERR RN
" (B

Maore Calors., .,

Use the Body parameters on this worksheet as follows:
Tag Name field: Type a tag to be monitored by the alarm group.

Type drop-down list: Click to select one of the following alarm types. (You can change any of these
fields in the run-time module. For additional information, see IWS User Guide, “Chapter 5: Working
with Tags.”)

HiHi: Alarm limit is too high; generate an alarm message when the tag value is equal to or
greater than the HiHi Limit value.

Hi: Alarm limit is high; generate an alarm when the tag value is equal to or greater than the Hi
Limit value.

Lo: Alarm limit is low; generate an alarm when the tag value is lower than or equal to the Lo
Limit value.

LoLo: Alarm limit is too low; generate an alarm when the tag value is lower than or equal to the
LoLo Limit value.

Rate: Determines the speed of the variation rate for a tag. If the variation speed is higher than
the established one in this field, generate an alarm. The speed can be determined per second,
minute, or hour.

Deviation+: Deviation for a higher value; generate an alarm when an augmentation in the tag
value is equal to or higher than the established limit.

Deviation-: Deviation for a lower value; generate an alarm when a diminution in the tag value
is equal to or higher than the established limit.

Limit field: Type a value to limit the alarm generation.
Message field: Type an alarm message to display.

< Caution:

Alarm messages can contain any system tag using the syntax:
message {tag_name}

Priority field: Type an integer number (0 to 255) to indicate the priority within a group. Tags with a
higher priority must have a higher priority value.
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= Selection field: Type a string to filter in the alarm summary objects.

< Caution:
The Selection field must have a string with a maximum of 7 characters (the other
characters will not be considered).

= Alarm summary: When you enable the alarm history file for a group, IWS saves the file as
ALyymmdd.ALH in the application’s \app\ALARM directory.

Where yymmdd refers to the year, month, and day the file was created.
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Exercise: Creating On-Line Alarm Screens
To begin this exercise:

Open the Standard.scr screen and save it as AlarmOnLine.scr.

Click the Alarm/Event Object button () and create an Alarm object on the screen.
Double-click the Alarm object to open the Object Properties dialog:

0Object Propetties IE
ﬂ [ Replace... ] Hint:| ||.-’-'-.Iarma’E\.fent Contral Y|
Type: - -
[t Cinine - ) T

[ Show gridiines [ Eekings ” Advanced ] [ E-Sign

Show header E xt translation

Object Properties: Alarm

Configure the Alarm object. (Being sure to select the Alarm Online type and set the font parameters to
Arial, 8 point, and White.)

Fant: Fant style: Size:
Anal Regular B ok,
F_ VNI egular El ~
Arial Black — | [ Italic 9 =

()} Arial Narmow —| |Boid 10

) &rial Rounded MT Bab Bold Italic 11 B

(} Baskerville Old Facs 12

T Batang 14

' BatangChe hd 16w

Effects Sample

[ Strikeout

[ Underine

Color:

||:|White w | Script:

|'W'E$tern w

Configuring the Alarm Object
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Click the Filters button on the Object Properties dialog to configure the alarm filter as follows:

Filters E|
GGroup: Priarity

Selection: Ta: I:I

{alarm_sell|

Search in colurnns
Tagname: Message: Lisername:

Interval

Initial Sork

Calumn: |Active Time v | O asc
Allaws sort in runkime ) Desc

Configuring the Alarm Filter

Click the Advanced button on the Object Properties dialog to configure the alarm Advanced Settings as
follows:

Advanced D_<|

Date & Time Formak

Day Month ‘fear
Hour Minuke Second [Ims

Sample:  09/07/2004 15:55:20

Ack,

[]Enable comment {individual ack onk

Standard dialogs in runtime Delete Message

Wiew: Yiew[1] Securiby: I:l
Filkers: | Filker[1]

Totalitems: | | [L]
Selectedtag: | | Cancel
Print tag: I—I

Configuring the Alarm Advanced Settings
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Create two buttons on your screen to acknowledge these alarms:

‘ Ack Last ‘ Ack All

New Alarm Buttons

— The first button will toggle the value of the internal tag AckAlr, to acknowledge the last alarm
that occurred. Give the button the caption Ack Last, add the Command property to the button,
and configure the command as shown:

[ commend vl
| OnDown | On'while | On Up | On Right Down (¢ » ke

| ki b |
| ToogleTag | Oshit Ak

| Ackai D | Ol 03
|

Configuring the Ack Last Button

— The second button will toggle the value of the internal tag AckAll, to acknowledge all alarms
that occurred. Give the button the caption Ack All, add the Command property to the button,
and configure the command as shown:

Command vl
| OnDown | On'whie | OnUp | On Right Down ¢+ £

| | W
| ToggleTag | Olshit Clat

| Ackal D | Do £

Configuring the Ack All Button

Draw the text and objects as shown below and configure them with the Alarm_Sel tag to sort the alarm
messages shown in the alarm object.

Selection: A (B (¢ C (oAl

Create another two buttons on your screen, one to filter the alarms and another for selecting columns
during the runtime:

Column Filter

Alarm Buttons
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— The first button will toggle the value of the tag View[1], to allow the user to select which
columns will be shown during runtime. Give the button the caption Column, add the Command
property to the button, and configure the command as shown:

Object Properties

ﬂ Hint: Command W

OnDown | On'while | On Up | On Right Down € » Fey

b
T”_QQ'E Tag (] shift [ &
Wienne[1] [:] []cul )

Configuring the Column Button

— The second button will toggle the value of the tag Filter[1], to open the window that allows the
user to dynamically filter the current alarms by group, time, type, etc. Give the button the
caption Filter, add the Command property to the button, and configure the command as
shown:

Object Properties

ﬂ Hirt: Command w

OnDown | On'while | On Up | On Right Down £ » ey

W
T?QQ'E Tag (] Shift [
Fiter[1] D Clod 03

Configuring the Column Button

Your screen should look like the following:

Active Time © Tagname Messaqge

B

Selection: A (B (C {=Al

Ack Last Ack All Column Filter

Finished Online Alarm Screen

Save the screen and continue to the next section.

18-22 InduSoft Web Studio



Exercise: Creating the Historical Alarm Screen IWS Training Guide

Exercise: Creating the Historical Alarm Screen

To create a Historical Alarm screen, use the following procedure:
Open the AlarmOnLine screen and save it as AlarmHistory.scr.
Double-click the object to open the Object Properties dialog and configure the object using the following
figure. Be sure to select the Alarm History option.
Object Properties IE
ﬂ [ Replace... ] Hint:| ||.-i'-.|arm.-"Event Cantral V|

|Type: [ Font ” Filters ]Wini o~

Alarm Histary w
— | [ Colurnnz ” Advanced ] [ 1E-Sign

] Show gridlines
Show header Eut tranzlation

Alarm History Object Properties

Click the Filter button and use the following figure to configure the filter:

Filters rg|
Group: Pricrity

Selection: I:l
{alarm_Sel}

Search in columns

Tagname: Message: Lisernarme:
Interval
(*) Period: | | u] | ‘

[Japply period of time to each day

Initial Sort

Colurnn: |.ﬂ.ctive Time w | (O Asc
Allow sort in runtime @ Desc

Configuring the Alarm History Filters
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Click the Column button and use the following figure to configure the filter:

Columns [5__(|
Available:
Ack Tine £y
Commert T Au:twe Time
Ewvert Time Tagrame
Group leszage

Morm Time

Presious
Priarity
Zelection
Station

| £

Mowe Down

Properties

Icon: | 3

[ shift |:| alt
Align: _ [zl

| o

H Cancel ]

Configuring the Alarm History Columns

Click the Advanced button and use the following figure to configure the filter:

Advanced

Date & Time Formak

Day Manth
Hour Minuke

Sample:  09/07/2004 15:55:20

Ak

[ onfirm

Standard dialogs in runkime

Filkers: | Filker[z]

feat
Second [Ims

[]Enable comment {individual ack only)

%]

Delete Message

Security: I:I

Tatal itemns:

] 4
Cancel

Prink kag:

Configuring the Alarm History Advanced Settings
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Your screen should now look like the following figure:

Active Time ~ Tagname Ack Time

Selection:. @A B &G C A

Ack Last Ack All Column Filter

Completed Historic Alarm Screen

Save the screen and run the runtime.

Check the color differences according to the alarm states.
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Notes
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Chapter 19. Communications

Communications (for this class) means to read values from a devices’ memory (e.g. Registers) to
application variables called tags, or write values from the application tags, to the devices’ memory.

In this part of the class you will learn how to set up PLC, OPC and TCP/IP communications.

Using PLC Drivers

The driver is a part of the InduSoft Web Studio Software, and its function is to establish the
communication between different devices and InduSoft Web Studio software.

The following is a sample of the drivers available to the WinNT/2000 and CE operating systems:

Allen Bradley: DF1

Siemens: S5 — AS511 PG Port
Profibus DP Master and Slave (Hilscher)
Allen Bradley: ControlNet Slave
OMRON: Host Link

GE FANUC: SNP, 90-30 90-70 Series
Modbus: Schneider 984 series
Profibus DP Master

Cutler-Hammer: D50 — D300 Series
Hitachi: H series

Toshiba: Prosec T1/T2
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Configuring a PLC Driver

When you installed InduSoft Web Studio, you also installed all the drivers.

Use the following process to configure any driver:
Select the Comm tab (in the Workspace) and right-click on the Drivers folder.

Select Add/Remove drivers from the pop-up menu to open the Communication Drivers dialog.

Communication Drivers &l

Available drivers:

DLL Dezcrption s Help

8530 TOLEDO, Modula 8530 [MT-2000-3%] [+1.00 - Beta 1]

3154 9154 - Controller 9154, Toledo Balance (Jx/MT/2K] [+1.00]
A2420 ALTUS, ALMET | Pratocol with AL2420 [N T-2000-9%) [+1.03]
A2580 Driver for 4250 Equipment [32/MT /28] [+1.26]

ABDD WEG - AB00 [MT-2000-92] [+1.02]

ARCIP Allen Bradley | Ethernet CIP Protocol [MT/200049/CE ) [41. .
ABEMI Allen Bradley, AB-176T-MET-EMI Gateway interface [MT-20...

ABKE Aller Bradley, DF1 Protocol [PLCZ, PLCA and SLCB00) Fa...
ABTCP Allen Bradley Ethermet, DF1 Protocol [PLCZ2, PLCS and SL... L
Selected drivers:
DLL Dezcription
I ak. ] [ Cancel

Communication Drivers Dialog
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Select a driver (for this exercise, select the MODBU Protocol ModBus driver) from the
Available Drivers list pane, click the Select button, and then click OK to close the dialog.

Communication Drivers ﬁl

Ayailable drivers:

DLL Dezcription -

MESSL MESSUMG, Proprietary Protocal [PLC Messung) - SeniallM .
MFC MFC, Fascites - Single-laop - MFC [MT-2000-3x) [+1.04]
MISTC OPTOZZ, MISTIC Protocol - OPTO 22 Controller [MT-2000-...
MITSE, MITSUBISHI Protocol, Melsec-d [NT-2000-3x-CE/286/5h...
MITSU MITSUBISHI Protocal, F Series [MT-2000-34- EE.-":-:E!EC.-"Sh...
MODEU  MODBUS Protocal RTUAASCH (MT-2000-92-C
MODPL  MODBUS PLUS Protocol (NT-34) [+1.3]

MODSL Protocol ModBus SIave[.-‘-‘-.SCII and RTU)[Serial and TCRA...
MOTCP  MODBUS Protocol RTU wia TCPAP [MT-2000-92-CE /2867, w
Selected drivers:

DLL Description

[ ()8 ] [ Cancel

Selecting the MODBUS Driver

Next, configure the serial channel and other parameters for the driver.

L) Note:
The values you configure will be stored immediately in a system-related file. You
cannot save or cancel this operation. Any changes you make will take effect only
after the driver is initialized. Consequently, if the driver is running and you change
any of the driver parameters, your changes will not take effect until you close and
reopen the driver.

Open the Drivers folder in the Workspace and right-click on the MODBU folder. Select
Settings from the pop-up.

=5 ﬁ Project: Tutorial APP
=3 a Drivers

Settings

Select the Setting Option
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Configuring a PLC Driver

When the Communications Parameters dialog displays, set the parameters specified in the
following table.

ﬁ MODBLU: Communication Parameters

COM:

e

——
|Signed Walue: | |F'rutu:uc:ul[ﬂ.5 Cll or RTUY; |
0

FP szwap [0=Byte1="ward):

Custom Cammand (ERO-xxx):

0

MODBUS Communications Parameters Dialog

Paramet Default Valid Values Description
er Value
COM COM1 COM1 to Serial port of the PC used to communicate
COM8 with the device (if it is a serial driver).
Baud 19200 110 to Communication data rate
Rate 57600bps
Data Bits | 8 5t08 Number of data bits used in the protocol
Stop Bits | 1 1or 2 Number of stop bits used in the protocol
Parity Odd even Protocol’s parity
odd
none
space
mark
Station 0 0 Number, computer name, or network unit
if the protocol requires it.
=Note:

You must configure your device with the same values defined in the Communication
Parameters dialog.

194
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The four fields at the bottom of this dialog are different for every driver and are configured
with different functions for each driver. For the ModBus driver, the fields are Signed
Value, FP swap (0=Byte/1=Word), Protocol (ASCII or RTU), and Custom Command
(ERO-xxx).

If you type an invalid entry in these fields, IWS will accept the value, but when you try to
close the Communication Parameters dialog, an error message displays and prevents
you from closing the dialog.

SPECIFYING THE ADVANCED SETTINGS

Clicking the Advanced button in the Communication Parameters dialog makes it possible to
configure other parameters for the serial communication (as noted in the following table):

Advanced settings &l

[ Disable

Start message: | LU OTR

Enable 7
End meszage: D

Interval between char: Protocal
Wwait CTS: Retries: D

Handshake Buffers length [bytes]
Control RTS: |nu v| T« Buffer:
‘erify CTS: | hio A | R# Buffer:

Timeout [mz)

MODBU Driver Advanced Settings

Parameter Defaul Valid Description

t Values

Value
Start message 1000 0 to 10000 Maximum time to receive the beginning of
(ms) the answer from the device (time-out

time)

End message 0 0 to 10000 Maximum time to receive the end of the
(ms) answer from the device since the

beginning of the answer. (Note: Entering
a zero value means the driver will not
check these times)

Interval 500 0 to 10000 Maximum time between characters sent
between char from the device
Wait CTS (ms) | 100 0 to 10000 Maximum time to receive the CTS (Clear

to Send) signal after setting the RTS
(Request to Send) signal (Note: Valid
only if you specify Yes for the Verify CTS
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Configuring a PLC Driver

Parameter Defaul Description
t
Value
parameter).
Control RTS No *no Define if the RTS (Request to Send)
*yes handshake signal must be set before a
*yes+echo communication and if it will have echo in
the communication.

Verify CTS No *no Define if driver must wait for a CTS (Clear

*yes to Send) handshake signal before
sending a message.

Disable DTR Not *Not If checked (enabled), the driver will not

checke checked set the DTR signal before starting
d *Checked communication.

Retries 0 Oto5 Communication retries number by each
tag configured in the driver worksheets, in
failure case.

Tx Buffer 512 0to 512 Maximum size of information buffer to be

(bytes) sent from the driver.

Rx Buffer 512 0to 512 Maximum size of information buffer to be

(bytes) received from the host.

=Note:

Generally, you change these parameters only when using a DCE (Data
Communication Equipment) converter (232/485, for example), modem, and so forth
between the PC where the driver is running and the Host. You must know the
features of the DCE before setting the Advanced parameters. The advanced
communication parameters are the same for all the Driver Configuration Worksheets.

19-6
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Adding a New Driver Worksheet

Use the following instructions to create a new Driver worksheet:

Right-click on the Drivers folder, and select Insert from the pop-up.
(For this example, we will create a new Modbu Driver Worksheet)

Alternatively, you could select Insert > Document ->XXXX Driver Worksheet
(where XXXX is the name of the driver).

=3 Project: Tutorial. APP

E@ Drivers
et

(] TCR{IP T
'D DDE 2eLings

Help

Inserting a MODBU Driver Worksheet

Driver worksheets contain two sections:

Header: Contains all the information about the read and write commands
Body: Contains the operator’s addresses

Configuring the Header

The Driver worksheet header contains configuration information required for the driver’s
functions. Initially, you must create a new Driver Configuration Worksheet for each area with
which you want to communicate.

D ezcription:

IEDiI Statuz [ Increaze priority

Read Trigger: Enable Read when Idle:  Read Completed: Fiead Status:

[RdT1] 1 {RdCrIl1] [RdsH[1]

Write Trigger: Enable “Write on Tag Change: “wiite Completed: Wirite Status;

[wirTi[1] 1 {wiCpll] EET

Skation: Header:

I_l IEDH - e ira: I
Ma:-::l—

Header Section of Driver Worksheet
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The header contains the following fields:

Description: Type a description of the worksheet, such as area types, their ranges, and if the
worksheet is Read, Write, or Both. This description displays in the Workspace, in the
Drivers folder.

Increase Read Priority: For read worksheets (and there are more read worksheets with the
same read trigger or enabled when idle) and a write event happens, the worksheet with
the highest priority will be the first worksheet on the next reading called by the read trigger
or the "read when idle" event.

Read Trigger: Contains a tag that always generates a read event when the tag value
changes.

Enable Read When Idle: Contains a tag or value that always enables a continuous read
when it the value is greater than zero.

Read Completed: Contains a tag value that toggles when a read event is finished.

Read Status: Contains a tag that always has its value filled with an integer value, when a
read event finishes. If this value equals zero, the event is completed successfully. If any
other value displays, the event completed with an error. You can view the error message
in the Logwin module (for NT/2000) or check the MODBU.MSG file in the InduSoft Web
Studio's DRV directory.

Write Trigger: Contains a tag that generates a write event for the entire worksheet, whenever
the tag changes value.

2 IMPORTANT!
When using this feature, the driver writes the tag value to the PLCs memory. This
operation writes using blocks, from the first worksheet operator up to the last. If there
is an operator that has not been declared in the worksheet, and its address is
between the first and the last block, the tag will receive the value zero. Therefore, be
sure about what you want to write when using this trigger, and verify whether there
isany kind of hole in the worksheet that can cause problems for the system or the
PLC's program.

Enable Write on Tag Change: Contains a tag that, when its value is greater than zero, IWS
writes the changed tag in the body's worksheet, when the tag value is different from the
write trigger.

Write Complete: Contains a tag value that toggles when a writing event finishes.

Write Status: Contains a tag that always fills with an integer value, when a reading event
finishes. If this value is equal to zero, the event is successful. Any other value indicates
an error. You can view the error message in the Logwin module (for NT/2000) or check
the OMPLC.MSG file in the InduSoft Web Studio's DRV directory.

Station: Must (if indicated in the driver’s help file) contain the CPU's ID, Unit Number, or PLC
Address it relates to this specific worksheet. Each driver has a different syntax for this
field.

For example, the GE Fanuc SNP driver allows you to identify the PLC using all ASCII
characters, but the OMRON Host Link Protocol allows from only 1 to 31 addresses called
Unit Numbers.

Typically, you use the address of the PLC in a device network. You can also enter a tag
between curly brackets (for example: {tag}):

19-8
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=Notes:

You cannot test the existence of tags entered inside curly brackets (or entered in a
different form from tags in other fields), because they have not been created in the
Application database yet. In other words, if you type an uncreated tag, the system
cannot work properly. Station is a string field and must be filled in correctly or the
driver will not work properly.

Header: Must contain the worksheet header. This field is extremely important. Each driver
has a different syntax for this field; however, you must type something like the operator’s
type, followed by the initial address.

The following table contains some examples:

Driver Header Meaning

MODBUS 4X:100 4X indicates that this worksheet will communicate with the
Holding Registers, from the address 100 on. In the AEG 984
case, from the address 400100 on.

OMPLC (Host IR:0 IR indicates that this worksheet will communicate with the

Link) I/0 and Internal Relays, from the address 0 on. In the
C200H case, from the address IR00000 on.

FANUC (SNP) | %M %M indicates that this worksheet will communicate with the
%M discrete internal operator. There’s no initial address to
this driver.

ABKE (DF1) N7:0 N7 indicates that this worksheet will communicate with the
N7 file, from the address 0 on. In the PLC-5/40 case, from
the address N7:0.

AS511 DB5:10 | DBS5 indicates that this worksheet will communicate with the

(Siemens PG Data Block number 5, from the Data word 10 on.

Port)

So, for each driver this syntax can vary. Most of the time, this is the address of the PLC
in a device network.

In our example case, let's use the MODBUS syntax, which is:

<reference>:<initial address>

Where:

<reference> is the reference with which you want to communicate

For example, if the header is 4X:1, IWS will read the worksheet from 4000001 until the
highest offset configured in the Address column.

You can use the following references:

0X: Coil Status
1X: Input Status (read only)

3X: Input Register (read only)
4X: Holding Register

ID: Report Slave (read only)
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There are no limits for the initial address, but be careful when specifying address limits.
For example, on the PLC there is no 30500. The Header field accepts the syntax 3X:500,
but the run-time will not find this register.

Where Read Only is indicated, the write functions will not work. It is not safe to specify
write for the Input Status, Input Registers, and the Report Slave functions.

This field can also be filled with a tag between curly brackets (for example: {tag}).

=Note:
As with the Station field, you cannot test the existence of tags entered inside curly
brackets (or entered in a different form from tags in other fields), because they have
not been created in the Application database yet. In other words, if you type an
uncreated tag, the system cannot work properly.

When you first create a new Driver worksheet, the field is blank. After you place the
cursor on this field (even you try to make it blank again) IWS automatically inserts the
standard 0X:1 string. From this point on, you cannot make the field blank again. You can
however, change the value to another valid header.

Min / Max: Becomes enabled after you check (enable) the check-box. When selected,
this parameter enables a range of values that can be converted into an engineering
format. These fields determine the minimum and maximum range of values. For
example, memory holds values from 0 to 4095 meaning 0% to 100% in the user
interface. This setting takes effect for all tags in the worksheet. In this example, the
tag parameters Min and Max must be set 0 to 100 respectively.
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Configuring the Body

The Driver worksheet's body section assigns the PLC's memory address to declared tags and
handles the engineering units.

The Body section contains four columns:

Tag Name: Contains tags used by the communication driver.

Address: Contains addresses to read and write tag values to in the equipment.
As with the Header field, this column is different for every driver. Typically, you type the
offset from the initial address you configured for the Header field. In some cases, you can
indicate the specific Address bit.

For our driver example case, type the offset from the initial address you configured for the

Header field. You cannot enter a negative offset — the value 0 will overwrite a
negative value.

Div / Add / Max / Min: Configure as follows:

Colum Range of Mean
n Values
Div Any Integer or In read commands: Tag = (Host value) / DIV
Real In write commands: Host value = Tag * DIV
Add Any Integer or In read commands: Tag = (Host value) + ADD
Real In write commands: Host value = Tag — ADD
Min Any Integer or Defines the minimum value assigned for the tag, when
Real the corresponding host’s value is equal to the value
defined in the field Min of the Driver Worksheet's Header.
Max Any Integer or Defines the maximum value assigned for the tag, when
Real the corresponding host’s value is equal to the value
defined in the field Max of the Driver Worksheet’'s
Header.
=Note:

For read operations:
<tag> =((<value in the equipment>) / Div) + Add

For write operations:
<value in the equipment> = (<tag> - Add) * Div

If you do not configure the columns as specified in the preceding table, the columns
will not be configured and the Driver worksheet tags will receive the same value as
the address configured.
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Exercise: Preparing the Application for Driver Runtime

Use the following steps to specify Header tags:

Specify the following tags in the Driver worksheet Header fields. All of the tags will be arrays,
and you must type each element on each worksheet.
For example, RdTr[1] in the Read Trigger field of the ABKE0OO1.DRV Worksheet, and
RdTr[5] in the ABKE005.DRV Worksheet, and so forth.

Tag Size Type Description

Name

RdTr 0 Boolean | Boolean tag that will be on the "Read Trigger" fields

RdEn 0 Boolean | Boolean tag that will be on the "Enable Read when
Idle" fields

RdCpl 0 Boolean | Boolean tag that will be on the "Read Complete" fields

RdSt 0 Integer | Integer tag that will be on the "Read Status" fields

WrTr 0 Boolean | Boolean tag that will be on the "Write Trigger" fields

WrEn 0 Boolean | Boolean tag that will be on the "Enable Write when
Idle" fields

WrCpl 0 Boolean | Boolean tag that will be on the "Write Complete" fields

WrSt 0 Integer | Integer tag that will be on the "Write Status" fields

Station 0 String String tag that will be, not in the test's beginning, on the
"Header" field

Header 0 String String tag that will be, not in the test's beginning, on the
"Station" field

Specify TAG_DRYV, size 10 for the communication tags.
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Configure a Driver worksheet and a PLC Driver screen to look like the following figure:

Dezcription:
IMndbut driver workshest [ Increase priorty
Fead Trigger: Enable Read when Idle: Flead Completed: Read Status:
|RdTr {RdEn {rdCpl |Rdst
Wite Trigger: Enable ‘fite on Tag Change: ‘wiite Completed: Wwiite Status:
{wiTr [wiEn [wiCpl fwirst
Station: Header:
I ir: I
|1 I{Header} [
Mav.:l
Tag Mame i Address i Criw i Add |l

3 Tag_DRW[3] 3

4 Tag_DRW[4] 4

5 Tag_DRW[AE] 5

f Tag_DRW[E] B

7 Tag_DRV[T] 7

a8 Tag_DRW[E] 8

g Tag_DRW[H] ]

10 Tag_ORY[10] 10|

11

I

Configuring the MODBUS Driver Worksheet

header = #RRY PLC

perp———— Tag_DRV[2| = #éasku#

RDTR

Tay DRV[3] = #éssssssy

RDEN | got = waiwsnien
Tag DRV] = #esmuias

Tag_DRV[S] = #ekRsRRRR

Oj it

WRTR | wrtrg = sessssns Tag_DRV[6] = #uttnsan
wren = ARHH Tag_DRV[T| = #éisne
WREN | st - susnssiny Tag_DRVIB] = #eibsisss

Tag_DRV[I] = #istty
Tag_DRV[10] = #RRRAHHIH

PLC Driver Screen
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Running the Application and Monitoring the Driver

Now you are ready to run the application and to monitor your driver. Use the following tests.

Test 1: Using the Read Trigger
Change the value of the Tag RdTr[1].

Verify if a read event occurred by checking if RACpl[1] value has toggled. If so, check
whether the values are the same as the PLC, to all the areas.

Also check with the Tag RdCpl[1] changes its value each times a read event is finished, and
if the Tag RASt[1] keeps its null value.

Test 2: Using Enable Read When Idle
Set the value of the tag RdEn[1] tag to 1.

Verify that events are being read continuously. If so, check whether the values are the same
as the PLC in all the areas.

Also check that the RdCpl[1] tag changes values each time a read event is finished, and that
the RdSt[1] tag maintains its null value.

Test 3: Write Trigger
Change the value of the WrTr[1] tag.

Verify that there is a write event. If so, check whether the values are the same as the PLC, in
all the areas using the PLC programming software.

Also check that the WrCpl[1] tag changes its value each time a write event is finished, and
that the WrSt[1] tag keeps its null value.

Test 4: Write on Tag Change
Set the value of the WrEn[1] tag to 1.
Change the value of the TAG_IR[1].W tag and the TAG_IR[1].b0 tag.

Verify that a write event occurred for each change. If so, check that the new value is in the
PLC and if the other operators on the same worksheet have not been written to the PLC.

Also check with the WrCpl[1] tag changed its value each time a write event is finished, and if
the WrSt[1] tag kept its null value.
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OPC Communication

The InduSoft Web Studio OPC Client module enables the InduSoft Web Studio system to
communicate with any device that implements an OPC Server. This module implements the
OPC standard as described in the document "OLE for Process Control Data Access
Standard," available at the site http./www.opcfoundation.com.

Before you start using the OPC Client Configurator, you must install the OPC Server.

For this class, install the INGEAR Allen Bradley OPC Server.
After installing the server, you must configure an OPC Server database, and name it
INGEAR AB OPC Server.

Click Add —» New Device. You will be prompted to create a new driver. Accept it.

The first option is the DF1 Serial. Because the communication method does not matter (we
are going to simulate a communication), you can choose the DF1.

=8 Lntitled - OPC Server For Allen-Bradley Melworks
File Add Edit Wiew Begister Help

e ]

I Mame I Tupe I | nratinn I Proreszhg I'\v"aluﬂ I Mezeriphon
|

Diiver Selsition =|

~ Supported Drivers
[ 3erial DFT [FulDuplex) toPLCS/SLCMicioLogind 5550 ¥ Add... |

— Irstalled Driver

i | |
Full-Duplex R5-232 DF 1 Driver I

Ertter a nzme for thiz driver. A& driver name can be up to 15
character: long and contain A-2. 09 and '

Carcel |
Driver Name. — [JF1_1

Help

| Cancel |

Adding a New Driver

Accept the next steps, such as driver name and communication settings.
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Configure the Device Properties dialog as follows. Note that the Simulate 1/0 check-box is

checked (enabled):

+ PLC-5 Family PLC Nade |2

" LT Erhanced

" SLC/Micra Famiy Timeout [ms]  [3000

" ControlLagis 5550

W Sirulate 140 [does ot access the physical deviee]

Devwice Properties
Name |PLC_A
— Device Properties
Dirier:
JoFi =]

Help... |

Erxker a umique name for this device

= 1

Cancel

Device Properties Dialog

Now you can add the new OPC Server items.

You must tell the OPC Server with which PLC address to communicate. Organize it in
groups, sub-groups, and so forth. For this example, just create two groups.

Select Add —» New Group and specify the Name Integer.

Ok,

Mame IIhleger

Help

Hdd

Cancel

Click Add —» New Tag. (Note: New tag in this case indicates an OPC Server item; it has

nothing to do with InduSoft Web Studio tags.)
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Configure the new tag as follows:

Tag Properties

Narng IN?_IJ QK I
Diescription Ilnteger W70 Cancel |
Fil= Element IN?: i Help |
Data T ype Jv_i2 = EEme e J0
Scaling

[ Enable Sethings... |

Simution signal -

YT_I2- 16 BitInteger Yalue [INT]

Tag Properties Dialog

Create at least two more tags as part of the Infeger group, with elements such as T4:0.ACC,
C5:0.PRE, and so forth.

Create a new group, called Boolean and create new tags such as B3:0/200, 1:0/5, N7:100/4,
and so forth.

Save your work in the FirstTutorial folder, as shown in the following figure:

Sawve As E
Savein I'ﬁ FirstTutorial ;I @I ﬁ]

] alaim [ screen BaAMAMA CHIP.DAT Fir
[ corfig (53 bl @ Eanana.dat E a.
2] database 1234 dat E.dat G
77 st £, dat Englizh.tra T Gir
1 recipe T-ﬁ;‘-‘\.hdre. doc: F.dat Z] Gr
=0 iecipe3 ‘@Asdfg.doc Ff.dat @ H.
Jdl | [
File name: |F'LE_5.tdh Save I
Save asfyps |4l Files [*7] | Cancel |

i

Click the View Monitor option.

Now that you created an OPC Server database, you can start configuring the InduSoft Web
Studio OPC Client Worksheets.
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Configuring the InduSoft Web Studio OPC Client Worksheet
Select the Comm tab, right-click the OPC folder and insert a new OPC Client worksheet.

Select a registered OPC Server (CimQuestinc.IGOPCAB) from the Server Identifier combo-
box to register InGear OPC AB.

Before you can use a control (or a COM Server), you must create specific entries in the
Windows registry to declare its availability to the OLE client application.

Select the Database tab and create a new set of tags to communicate with the OPC Server,
as shown in the following figure (review page Error! Bookmark not defined. if
necessary):

E Application Tags |

Mame Size | Type | Description Scope
9 |L=° OPC_Status 0 Integer ¥ | OPC Server status Serer ¥
10 | OPC_WT_0 0 Integer b Serer ¥
11 |2 OPC_T4_0_ACC 0 Integer b Serer ¥
12 |l OPC_CA_0_PRE 1] Integer b Server ¥
13 | OPC_B3_200 1] Boolean b Server ¥
14 | QOPC_I_D 1] Boolean e Server ¥
15 | & QPC_M7_100_4 0 Boaolean b Serer ¥
i | Integer b Serer ¥

Creating Tags to Communicate with OPC Server

In the OPC Client worksheet, type OPC_Status in the OPC Status field.
In the first Tag Name column row, type OPC_N7_0.

To associate this tag to the OPC Server item, right click on the Item column and click OPC
Browser and browse all the configured OPC Server items. Select the N7_0 item.

OPC Browser: 'CimQuestInc. IGOPCABR' [LOCAL]

ore List of ltems
=3 PLC S
H-=3 Integer
W C5 0_PRE
v [
L T4 0 ACC
Filter:
) Read
) wirike
(%) Both
Select N7_0
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Your OPC Client worksheet should look like the following:

OFE gPCCLO01.0PC |

Description:
ABPLCS

100

Read Update Rate [ms]:

Server |dentifier: Dizable:
CimGuesting IGOPCAR s
Percent Dieadband: Statuz
OPC_Status

Remate Server Mame:

[ Read after witing

OPC Client Worksheet

Your OPC Client screen should look like the following figure:

OPC

OPC Status [########### |
OPC_N7_0 @######E### |
OPC_T4_0_ACC

OPC_B3_200

OPC_1_0

OPC_N7_100_4 E

Tag/Expression; |OPC_MY_0
[]Input Enabled

Text1/0
#!
#!

[JE-Sign

HERR AR AR
4 Object Properties

OPC_C5_0_PRE L

Frat;

Tag Mame Item Scan

1_ OPC_MNT_0 PLC_aInteger.W7_0 Always &5
T OPC_T4_0_ACC PLC &lintegerT4_0_ACC Always b
T OPC_Ca_0_PRE PLC_&lnteger.C5_0_FPRE Always b
T OPC_B3_200 PLC_ & Boaolean.B3_0_200 Always b
? OPC_1_0 PLC_a Booleanl_0_4 Always &5
? OPC_MN7_100_4 PLC_&.Boolean.N7_100_4 Always b

H | Always &5

&

Decimal

‘ Start OPC Client

OPC Client Screen

All the OPC Clients start their OPC Server when starting up. As this OPC Server is just a
demo and it opens a dialog, it can cause some errors during the Start Up. That is why we
have a push button to start the OPC Client Runtime task.

Run the application and check the OPC screen behavior with the OPC Server values.

InduSoft Web Studio
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InduSoft Web Studio allows you to save your application screens in HTML format and export
them to Internet Browsers (Internet Explorer). We will discuss this procedure in Chapter 20.
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TCP/IP Communication

The IWS TCP/IP Client/Server modules enable two or more InduSoft applications to keep
their databases synchronized. These modules use TCP/IP protocol to make the
communication between the applications.

Before using the IWS TCP/IP Client/Server modules, you must install and configure the
TCP/IP protocol on the machines that will run these modules.

Configuring the Server

On the server machine, you do not have to configure anything. You just have to run the IWS
TCP/IP Server module. In the development environment window, go to the Project Settings
dialog and set the TCP/IP Server to run automatically. When running this program, a small
icon will display in your system tray.

To close the IWS TCP/IP Server module, right-click on the icon in the system tray, and select
Exit.

Configuring the Client

On the client machine, you must use the TCP/IP Client Configuration program to configure
the Server IP address and the tags you want to share with the server.

In the Workspace, select the COMM tab and right-click the TCP folder to insert a new TCP
worksheet.

Configure the following fields:

Description: Type a description of the worksheet for documentation purposes only. The
TCPF/IP Client module ignores this field.

Connection Status: Type a tag name. The TCP/IP Client Configuration module updates
this tag according to connection status. If the tag value is 0 (zero), then the
connection is OK. Otherwise, the Windows Socket library returns an error code.

Server IP Address: Type the server IP Address. The entry can be a string or you can use
a tag enclosed by brackets. For example, if you fill this field with {tag_name}, the
TCP/IP Client module will try to connect to the server indicated by the tag_name tag.

Tag Name: Type the tags you want to share with the server. If the tag is an array or a
class (or both), every element and member is shared. You should type the tag name
only in this field—without specifying the index or class member. If you specify an
index or a class, the TCP/IP Client module ignores it.

Remote Tag: Type the name of the tag to be linked with the tag specified in the Tag
Name field. This field is optional. If you leave it in blank, the same tag name will be
used for both the client and the server.

2 Warning:
If you need to share an array, then the tag in the server should contain the same number
of elements as the tag in the client. If the tag is a class, then the class definition should
be the same in both server and client applications. If you do not follow these rules,
unpredictable results will occur.
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RUNNING THE TCP/IP CLIENT MODULE
You can choose to run the TCP/IP Client module automatically or manually. Select Project —»
Status, Runtime Tasks Table, and enter TCP/IP Client.

After running this program, a small icon will display in your system tray.

Setting Custom Parameters

You can configure the following parameters for the Application Configuration (.app) file:

[TCP] Port: TCP/IP port number. Default is 1234. This parameter should be the same in both
the client and server machines.

SendPeriod: Time in milliseconds before the client/server module will update the tag values
of the other machine. Default is 250.

ConnectRetryTimeout: Time in seconds before the client should retry to connect to the
server. Default is 30. Only the client module uses the ConnectionRetryTimeout.
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Chapter 20. Running Your Web-Based Application

In this section, you will learn how to configure an application to run on the Web by saving it in HTML format and
then exporting the file to a browser.

IWS allows you to create screens that can be visualized in a remote station using a regular web browser (e.g.
Internet Explorer). The station where the user can visualize the graphical interface (screens) on the web
browser is herein called the Web Thin Client.

Web Thin Client

Server Station

TCP/IP

(Ethernet, Internet, Dial-UP)

Web Browser

IWS is installed on the server station only. Also, the application (screen files, tags database, configuration
worksheets, and so forth) is stored on the server only. In other words, you do not need to install IWS or the
application on the Web Thin Client station(s). This solution provides a high level of flexibility because any
computer physically linked to the server station (TCP/IP link) can access the graphical screen and online/history
data from the server, without installing IWS or the application on the Web Thin Client station(s). Any computer
or device (e.g. PDAs powered with Windows CE) running Internet Explorer web browser v6.0 (or higher) can be
a Web Thin Client for an IWS application. Moreover, IWS provides a sophisticated Security System to prohibit
unauthorized access to the application.

> Note:
The maximum number of Web Thin Client stations connected simultaneously to the
server depends on the settings of the license installed on the server. The user does not
have to install any license on the Web Thin Client stations.

From the Web Thin Client station, you are able not only to visualize data from the server but also to change set
points and/or send commands to the server. When configuring the application, you can (optionally) disable all
commands from the Web Thin Client to the server station. In this case, the Web Thin Client stations can read
data from but cannot send any data to the server.

= All background tasks (Math, Scheduler and so forth) and communication tasks (Driver, OPC, DDE and
so forth) are executed on the server station only. The Web Thin Client is able to load the graphical
interface configured on the server (screens with objects and dynamics) and display the online values
from the tags configured in the server, as well as history data (Alarm, Events and Trend history data).
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ISSymbol Control Layer

ISSymbol is a component designed by InduSoft that is able to display the screens created with IWS on the web
browser and exchange data (tag values and history data) with the TCP/IP server module of IWS. On the Web
Thin Client station, the web browser (e.g. Internet Explorer) is the container that hosts the ISSymbol control.

ISSymbol works as a control layer between the IWS application and the web browser — equivalent to the Java
Virtual Machine for Java-based applications. This approach provides a high level of security because ISSymbol
does not allow the application to access the operating system directly.

When the web browser downloads the HTML page specified by the user, it checks for ISSymbol control
registration on the current computer. If it does not find it, the browser attempts to download registration from the
URL specified in the Project Settings > Web 2> Advanced dialog. The web browser is not able to display the
screens from the IWS application if the ISSymbol control is not properly registered in the Web Thin Client
station.

Caution:

Make sure your web browser is enabled to download signed ActiveX controls, in order to download
ISSymbol automatically. Otherwise, you will need to register ISSymbol manually in the Web Thin Client
station. Check your web browser’s documentation about security settings if you have questions about how to
configure these settings.

INSTALLING THE ISSYMBOL CONTROL MANUALLY

You can also install the ISSymbol control manually in the Web Thin Client station. The procedure to install
ISSymbol in each operating system is described below:

= Windows NT/2K/XP:

Copy the files ISSymbolReg.exe and ISSymbol.cab from the \BIN sub-folder of Indusoft Web Studio
v6.1 and paste them in any directory of the Web Thin Client station. Make sure that both files are stored
in the same directory.

Run ISSymbolReg.exe to register ISSymbol control in the Web Thin Client station.

=  Windows 9x/ME:

Copy the files ISSymbolReg.exe and ISSymbolA.cab from the \BIN sub-folder of Indusoft Web
Studio v6.1 and paste them in any directory of the Web Thin Client station. Make sure that both files
are stored in the same directory.

Run ISSymbolReg.exe to register ISSymbol control in the Web Thin Client station.

Caution:
Windows 9x/ME do not support UNICODE characters. Therefore, UNICODE fonts will not be
properly displayed on Web Thin Clients running under Windows 9x/ME.

=  Windows CE:

Copy the file ISSymboICE.ocx and IndHTTP.dIl from the \Redist\<OS Version>\<Processor Type>\
sub-folder of Indusoft Web Studio v6.1, and paste them in any directory of the Web Thin Client
station.

Execute the following command from the Prompt window: regsvrce.exe
“\<ISSymbolPath>\ISSymboICE.ocx” (e.g. regsvrce.exe “\Storage Card\ISSymboIlCE.ocx”)
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Save the registry settings to keep ISSymbolCE.ocx registered when you reboot the Windows CE
device.
Windows CE PocketPC:

Copy the files RegSvrCE.exe, ISSymbolCE.ocx and ndHTTP.dIl from the \Redist\<OS
Version>\<Processor Type>\ sub-folder of Indusoft Web Studio v6.1 and paste them in any directory
of the Web Thin Client station. Make sure that both files are stored in the same directory.

Execute the RegSvrCE.exe program on the Web Thin Client device. To register ISSymbolCE.ocx, do
the following:

Select the \<ISSymbolPath>\ISSymbolCE.ocx file

Select the option Register

Click the OK button

Note:

Internet Explorer is not able to download ActiveX controls automatically from Windows CE and
Windows CE PocketPC. Therefore, before using Windows CE devices as Web Thin Clients, you
must register the ISSymbolCE.ocx control manually.
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How It Works

After you open the web browser, you must type the URL for one web page available in the Web Server
station (e.g. http://127.0.0.1/main.html) into the Address field. At this point, the Web Thin Client
executes the following process:

1.
2.

The web browser downloads the HTML page of the screen you specified.

The web browser checks for ISSymbol control registration in the local computer. If it does not find it,
the web browser attempts to download the ISSymbol component from the URL configured in the
application (settings saved in the HTML page). Since the ISSymbol control is properly registered in
the Web Thin Client station, the web browser loads it.

From this point on, ISSymbol takes over the communication with the server station, and the web
browser is used only as a host for ISSymbol.

ISSymbol connects to the data server. You configure the data server IP Address with the Project
Settings > Web dialog window. This setting is saved in the HTML page.

ISSymbol prompts a window on the Web Thin Client, asking for the User Name and Password. The
data you enter is encrypted and sent to the server. The server station checks the validity of the data
and whether you have the rights to open the startup screen. If so, the process continues. If not, you
are prompted with an error message indicating that the User Name and/or Password are invalid. In

this case, the process will not continue.

>Note:
Step 4 is skipped if the Security System is disabled during the configuration of
the application.

ISSYmbol downloads the necessary files to display the screen specified by the user (screen files,
tags database, translation files and so forth).

ISSymbol connects to the data server and reads the value of the tags that are displayed in the
screen you specified.

ISSymbol displays the screen on the web browser and keeps updating the objects according to the
values read from the server. Whenever the value of any tag displayed on the open screen(s)
changes on the server, the new value is sent to the Web Thin Client (and vice-versa). Therefore,
there is no pooling between the Web Thin Client and the server station. This method increases the
communication performance and optimizes the traffic in the network.

Notice that there are two servers in this process:

Web server (HTTP Server): Provides the files from the server to the Web Thin Client via HTTP
protocol over TCP/IP.

Data server (TCP/IP Server module from IWS): Provides tag values and/or history data from the
application running on the server to the Web Thin Client computer(s).

Although both servers are usually running in the same computer, IWS provides the flexibility to run each
server in a different station, if necessary. See Web-based application typical architectures for further
information.
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Configuring a Web-Based Application

The main steps to configure a web-based application with IWS are described below:

1.

Configure the web server: The web server is a HTTP server driver that is able to provide files to
remote stations via the HTTP protocol over TCP/IP. IWS supports any web server; however, if your
architecture demands the Web Gateway designed by Indusoft, the web server must be IS (Internet
Information Services) from Microsoft.

Configuring a web server for an IWS application is basically making sure that the web server is
running and assigning a home directory (web root) to it. Usually, the home directory should be
configured with the path for the \Web sub-folder of the application. Consult your web server’s
documentation for further information about its configuration.

> Notes:

= |InduSoft provides a web server for Windows NT/2K/XP (NTWebServer.exe)
that is stored in the \BIN sub-folder of IWS after installation. Furthermore,
InduSoft provides a web server for Windows CE (CEWebServer.exe) that is
stored in the \Redist\<sWinCE version>\<Processor Type> sub-folder of
IWS after installation. The home directory (web root) for the web servers
provided by InduSoft is the directory from where they are executed.
Therefore, InduSoft recommends copying these web servers to the \Web
sub-folder of your application before running them.

= NTWebServer and CEWebServer were designed primarily for simple tests
and/or for demos. InduSoft recommends using third-party commercial Web
Servers such as IIS (Internet Information Services) from Microsoft or Apache
(for Linux) in real-world applications.

Configure the web settings in the IWS application. The web settings for the IWS application are
configured in the Project Settings > Web dialog window.

Save the screens as HTML: The screens that should be available for the Web Thin Client stations
must be saved as HTML. To do so, open the screen on the development environment and execute
the File>Save as HTML command from the menu. Use the File>Save Screen Group as HTML
menu option to save screen groups (*.sg) as HTML and make them available for the Web Thin
Clients. After you save any screen as HTML once, the web files for this screen are automatically

updated whenever it is saved again (File->Save).

= Tip:
If you want to make all screens from your application available for the Web Thin
Client stations, execute the File->Save All as HTML menu option.

< Caution:
After changing any setting in the Project Settings dialog window and/or in the Tags
Database, you must execute the Tools—>Verify Application command to update
the web files with the new settings.

Run the application on the server: Make sure the TCP/IP Server module is running on the data
server. The TCP/IP Server module is embedded in IWS, and it is automatically executed whenever
you run any application for the Windows CE operating system. For Windows NT/2K/XP, you can
configure the TCP/IP Server module to be executed automatically when the application is started,
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using the Project Status>Execution Tasks dialog. The TCP/IP Server module is the data server
for the remote Web Thin Client station(s).

Depending on your architecture, you may need to run the Web Gateway designed by Indusoft in
the web server station.

Typical Architectures

This section describes the typical architectures applied for web-based solutions and provides examples
of how to configure the IWS application for each architecture.

The definitions of some of the terms used in this section are described below:

Web server: Software that implements the HTTP protocol (server) over TCP/IP; e.g. web server
from the IIS from Microsoft.

Server station. Computer or device running IWS and a web server. The IWS application must be
stored in this computer.

Web server station: Computer or device running a web server. The files from the \Web sub-folder
of the application must be stored in this computer.

Data server station: Computer or device running IWS. The IWS application must be stored in this
computer.

This section does not describe all possible architectures, but it provides the concepts necessary to
design and configure different scenarios based on the basic architectures illustrated below.
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ARCHITECTURE 1: WEB SERVER AND WEB THIN CLIENTS IN THE SAME NETWORK

Web Thin Client

Server Station

TCP/IP

Studio Runtime + Application =
=/ - (Ethernet, Internet, Dial-UP)
-,

Data Server (TCP/IP Server)
Web Server (HTTP Server)

This is the most common architecture as well as the simplest to configure. In this architecture, both the web
server (e.g. lIS) and the data server (TCP/IP server module from IWS) are running in the same computer
(server station). The Web Thin Client connects to the web server on the server station to download the HTML
screen file. Then it connects to the data server to exchange data with IWS.

Since both the Web Thin Client and the server station are connected to the same network, the Web Thin Client
can access the server station directly through its IP address (or host name).

Configuration example:
This example is based on the following premises:

= |P address of the server station on the network: 192.168.1.1

= Home directory of the web server (HTTP server) on the server station: \Web sub-folder of the
application

You must type the following address on the remote web browser to access a screen (e.g. myscreen) from the
server: http://192.168.1.1/myscreen.html

The Project Settings > Web interface must be configured as follows:
Project Settings &|

|dentification | Options | Funtime Desktop | Web | Preferences

[rata Server IP Address: Send Period [msz]:
192168.1.2 1000

URL:

[ Disable Remate Client Commands Auto Screen Scaling

Enable ToolTips [[] Enable File Campression |GCECTi
Log
] Enable
[ 0K ] [ Cancel

Project Settings > Web Interface

Note:

This architecture is adopted when the server station and the Web Thin Client(s) are directly connected to the
same intranet network or via a dial-up connection. If the server is connected to the internet, you must assign
a Fix IP address to the server on the internet, and the application must be running in this computer. Consult
your ISP provider for further information about how to get a Fix IP address for your server computer on the
internet.
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ARCHITECTURE 2: WEB SERVER AND WEB THIN CLIENTS IN THE SAME
NETWORK; WEB SERVER AND DATA SERVER IN DIFFERENT STATIONS

Web Server Station

Files from the \Web
application sub-folder
Web Server (HTTP Server)

| B
—

Web Thin Client

[y
TCPIIP ;

Data Server Station (Ethernet, Internet, Dial-UP) > P

Studio Runtime + Application
Data Server (TCP/IP Server)

_—/ i

| | Bl

This architecture is especially useful when you want to isolate the web server (HTTP server) from the
data server (TCP/IP server module from IWS). The common reasons to adopt this architecture are:

Allows you to use a standard web server station shared by several applications in the
company. Some companies use one computer as the standard web server for all web-based
applications. For physical or safety reasons, you may not want to run the actual application in this
computer (e.g. It is far in distance from the control room). Therefore, you can run IWS and the
application in another computer (data server station) and copy just the web files of the application
(files from the \Web sub-folder of the application) to the web server station.

Hosts the web pages on a web site. If you want to store the web pages on a web site (e.g.
www.mycompany.com), you can upload just the web files of the application (files from the \Web
sub-folder of the application) to the web site and use it as the web server station. The application
(and IWS) keeps running in another computer, physically connected to the internet.

Enables you to use a Linux-based web server (e.g. Apache). You do not have to install IWS on
the web server station; therefore, if you want to use a web server for Linux, you can run it on the
web server station and run IWS on the data server station.

Hides the IP address (or host name) of the data server station from the users on the Web
Thin Client station. In this architecture, the user has to type the URL of the web server station on
the web browser (not the IP address of the data server station). This may be desirable for safety
reasons.

>Note:
It is not necessary for IWS to be installed on the web server station. The
following components must be available on the web server station:
— Web server (e.g. IS from Microsoft)

— Files from the \Web sub-folder of the application

= Tip:
When you have many data server applications in your project, you can use this
architecture to share the same web server for all applications. For example, you
can link the web server to the data servers via a switch. This will keep the
traffice in the data servers network from increasing while the Web Thin Clients
are downloading files from the web server station.
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In this architecture, both the web server (e.g. 1IS) and the data server (TCP/IP server module from IWS)
are running on different computers. The Web Thin Client connects to the web server station to
download the HTML screen file. Then it connects to the data server station to exchange data with IWS.

Since all Web Thin Client, web server and data server stations are connected to the same network, the
Web Thin Client can access the server stations directly through their IP addresses (or host names).

Configuration Example:
This example is based on the following premises:
= |P address of the web server station on the network: 192.168.1.1

= |P address of the data server station on the network: 192.168.1.2

= Home directory of the web server (HTTP server) on the server station: \Web sub-folder of the
application

You must type the following address on the remote web browser to access a screen (e.g. myscreen)
from the server: http://192.168.1.1/myscreen.html

You must configure the Project Settings - Web interface as follows:

Project Settings E|

Identification | Options || Runtime Desktop | Web | Preferences

Data Server P Address: Send Period [ms]:
192168.1.2 1000
LRL:

] Disable Femote Client Commands Auto Screen Scaling

Enable ToolTips [] Enable File Compression

Log
[JEnable

I Ok H Cancel l

Project Settings = Web Interface
ARCHITECTURE 3: REDUNDANT SERVERS AND WEB THIN CLIENT STATIONS

IN THE SAME NETWORK
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Server Station #1

Studio Runtime + Application
Data Server (TCP/IP Server)

Web Server (HTTP Server)
. ' Web Thin Client

‘G'_':

| 15 pm
-

TCPIIP
Server Station #2 (Ethernet, Internet, Dial-UP)

Studio Runtime + Application
Data Server (TCP/IP Server)
Web Server (HTTP Server)

(E=

e

This architecture is similar to Architecture 1. But in this architecture, two server stations with the same
files run the same application in redundancy. The Web Thin Client connects to the server specified by
the user in the address field of the web browser. If this server goes down for any reason (e.g. power
failure), the Web Thin Client switches to the other server station automatically.

This architecture is recommended when it is necessary a high level of availability for the Web Thin
Client stations. In other words, even if one Server Station goes down, the Web Thin Client stations are
able to get data from the other Server Station.

Configuration Example: This example is based on the following premises:
» |P address of server station #1 on the network: 192.168.1.1

= |P address of server station #2 on the network: 192.168.1.2

» Home directory of the web server (HTTP server) on server station #1: \Web sub-folder of the
application stored on server station #1.

= Home directory of the web server (HTTP server) on server station #2: \Web sub-folder of the
application stored on server station #2.

The user must type the following address on the remote web browser to access a screen (e.qg.
myscreen) from server station #1: http://192.168.1.1/myscreen.html

The user must type the following address on the remote web browser to access a screen (e.qg.
myscreen) from server station #2: http://192.168.1.2/myscreen.html

20-10
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The Project Settings > Web interface must be configured as follows:

= Tip:
It is possible to configure two data servers that share the same web server. Just
apply the concepts described in both Architectures 2 and 3.

Project Settings E|

Identification | Options | Runtime De&ktupl Wweb |F'referenu:es

Data Server IP Address: Send Penod [mz]:
‘192.188.1.2 ‘ |1nnu |
LRL:

[] Dizable Femote Client Commands Auta Screen Scaling

Enable TaalTips [] Enable File Compression

Log
[ ]Enable

I Ok l [ Cancel

Project Settings > Web Interface

ﬂ

Secondary Data Server IP Address:
| 1921681 2

Backup URL:
|

I55ymbal URL:

Wweb Tunneling Gateway

™ Enabled IF Address:
nahle I

% 7CE Rort: IE":| Secondary. IP Address;

5L Port; |443 |

Ok I Cancel

Advanced Dialog Window
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ARCHITECTURE 4: WEB SERVER AND WEB THIN CLIENTS IN DIFFERENT
NETWORKS

Web Server Station
d I~ =
es . l
application sub-folder I i-ml < {" Internat. % N E
Web Server {HTI'P Server] l = om0 e EHHER

I A
(Intranet)
TCP/IIP
[— p I
Studio Runtime + Application
Data Server (TCP/IP Server) lml
S

Data Server Station

This architecture is common when the Web Thin Clients are connected to the server via the internet.
Usually, the data server computer (computer where the IWS is running) is not directly connected to the
internet. In this case, the data server computer does not have an IP address on the internet. Therefore,
it cannot be connected directly through the internet. The Web Tunneling Gateway (WTG), developed by
InduSoft, provides the routing capabilities to solve this problem.

The WTG must be installed in the computer with the Fix IP Address on the internet (consult your ISP
provider for further information about how to get a Fix IP Address for your computer on the internet).
This computer must have the Microsoft IIS web server installed and running. The WTG is an ISAPI
extension for IIS.

Follow the procedure below to install the WTG on the web server computer:

=  Copy the WebGtw.exe file from the \BIN sub-folder of IWS into any directory of the web server
computer.

= Execute the WebGtw.exe file on the web server computer.

The WTG works as a router between the Web Thin Clients (connected to the internet) and the data
server computer (connected to the intranet). The same WTG can route information for more than one
data server simultaneously.

> Note:
The computer directly connected to the internet (where the WTG is running) is
the web server for the application; therefore, the files from the \Web sub-folder
of the application must be stored in this computer.

2012
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Configuration example:
This example is based on the following premises:

= |P address of the web server station (internet): 200.0.0.1
= |P address of the web server station (intranet): 192.168.1.1
= |P address of the data server station on the intranet: 192.168.1.2

» Home directory of the web server (HTTP server) on the web server station: \Web sub-folder of the
application stored on the web server station.

The user must type the following address on the remote web browser to access a screen (e.g.
myscreen) from the Web Server Station: http://200.0.0.1/myscreen.html

The Project Settings > Web interface must be configured as follows:

Project Settings

|dentification | Options | Buntime Desktop | Communication | eb | Preferences

D_s_l_ts_l_ _Sgrye_r__lP Address: _S_g_ng:_ﬁ_ Period (m=): ]
| 19216581 .2 | | 1000 '
- g - - IP Security ...

D Dizable Remate Client Commands Auto Screen Scaling

Enable ToalTips |:| Enable File Compressian
Log |:| Yirtual Kevboard:
|:| Enable

[ oK ] l Cancel

Project Settings > Web Interface
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Advanced

%)

Secondary Data Server IP Address:

155ymbol URL:

| bt Mty incdusaft com bridovenloadis symbold
WWeb Tunneling Gakeway
Enabled

@ TCPport: | B0

(O5sLport: | 443

IP Address:
| 200001

Secondary IP Address:

I [9] 9 l [ Cancel

Advanced Dialog Window

> Note:
If your web server is able to provide files via HTTPS (SSL — Secure Socket
Layer), you can select this option on the Advanced dialog window from the
Project Settings > Web interface.

= Tip:
The WTG encapsulates the protocol implemented by the TCP/IP server module
of IWS into HTTP (or HTTPS when the SSL option is selected). By this way, it is
not necessary to open an additional TCP Port on the firewall between the web
server and the Web Thin Clients. The same port used by the web server (HTTP
or HTTPS) is used by IWS data protocol.
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Exercise: Viewing Your Application on the Web

To view your application, use the following steps:

Expand the Screens folder and double-click on your Main.scr screen.

Selecting a Screen

Select File ->Save as HTML to save the screen in HTML format.

Web files are stored in the Web folder, so open the folder and verify that you saved the Main
screen successfully. You should see main.html.

=% Project: Tutorial. APP
-5 Screens
- JE&] AlarmHistory scr
- [g&| AlarmonLine.scr
Main.scr
... [§&| standard.scr

-7 Group Screen
=5 Web Pages

&
{88 Library
{17 Symbols

main.html

InduSoft Web Studio 20-15



IWS Training Guide Exercise: Viewing Your Application on the Web

Select Project—>Settings from main menu bar, and then select the Web tab.

Project Settings

| Identification | Optians | Runtine Desktop | Cammunication | wieb | Preferences

Data Server IP Address: Send Period (ms):

[1a2168 23 44 [ [10m0
D Dizable Remate Client Commands Auto Screen Scaling
Enable ToolTips []Enable File Compression

Lag [ wirtual Keyboard:

|:| Enable

| ok | l Cancel

Open the Project Settings Dialog

Configure the Data Server IP Address to use the IP Address of the Server station
(computer on which you are running) at runtime.

The Web Thin Client station exchanges on-line data (tag values) with the station specified in this
field.

Type the URL path to your main.html file (in the Web folder) into the URL field.
The URL depends on the Home directory configured in the Web Server of your Server station.

[l Note:
Microsoft provides Web Servers for any Microsoft operating system. Consult your
Microsoft documentation about installing and configuring a Web Server.

After configuring the Web settings, click OK to close the Project Settings dialog.

Close all screens in the screen editor (Window — Close All) and execute the Tools —»Verify
Application command to update the Web settings to your Web page.

S Caution:
You must execute the Tools —»Verify Application again after changing any settings
in the Project Settings menu.
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To test your Web-based application, use the following steps:

Click the Run Application button ( 2 ) to execute the application locally on the Server station.

Open an Internet Browser (Microsoft Internet Explorer or Netscape) and type the URL address to open
your main.html screen from the Server station.

When the Log On dialog displays in the Browser, type guest into the User Name field, then click OK to
open the main.html screen in the Browser.

% Log On EI
Current user. Guest
Izer Mame:

Fazzword: Lo OIff

Log On Dialog

Notice that you can modify the level of any tank locally (Server station) using the Viewer run-time
module or remotely (Web Thin Client) using the Browser.

[l Note:
A Web Thin Client requires an ActiveX component (ISSymbol.ocx) to handle screens on

the Browser. If you connect the Web Thin Client to the Internet, this component is
downloaded and registered automatically.

Otherwise, you must copy the ISSymbol.cab from the BIN folder and paste it into the
\<OSPath>\System32 directory on the Web Thin Client workstation. Use the WinZip
utility to unzip (extract) the files from ISSymbol.cab into the \<OSPath>\System32
directory and register the ISSymbol.ocx using the regsvr32 ISSymbol.ocx command.
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NOTES
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Chapter 21. Managing Applications Remotely

After configuring an application and testing it locally (on your development workstation), you can
download the application to a remote run-time workstation that is running under Windows NT/2000/XP
or CEView under Windows CE.

Exercise: Configuring the Remote Agent

Before you begin, verify that the Remote Agent (CEServer.exe) is running on the remote target
workstation.

[J Note:
The CESERVER.EXE file is located in the following directory on Windows

NT/2000/XP computers:
\InduSoft Web Studio\Redist\CEView\<Processor Type>\BIN

The file should be located in the \<non-volatile> folder on WinCE device.

Run the CEServer.exe to launch the Remote Agent dialog on the remote workstation.

Remote Agent (v4.2) El

Connection status:
Mat connected to remate client

Log:

Device connection via
Metwork [TCPAF]
Local IP: 192.168,23.230

Remote Agent Dialog

Click the Setup button in the Remote Agent dialog on the run-time workstation.

When the Setup dialog opens, specify the device connection method (Serial or TCP/IP) for connecting
to the development workstation.

Device Connection
() Serial Port
= TCRAP

[Cancel] [ k. ]

Remote Agent Setup Dialog
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Exercise: Configuring the Remote Agent

[l Note:
We recommend using TCP/IP instead of Serial Link for performance reasons.

Click OK to close the Setup dialog, but leave the Remote Agent program running in the remote

workstation.

Select Project — Execution Environment from IWS (on the development workstation).

Execution Environment &l
Target |Application Import || CE License
Target Station
() Local Status:

® Network IP: [132.168.1.10 | | | |
Platfarm:
() Serial Port: ELIIN

Cloze

Execution Environment Dialog

Specify a link type for the Target Station (Network IP or Serial Port). If you select
Network IP, type the IP address of the remote workstation into the text box.

Execution Environment f'5_<|

Target | Application |Impolt CE License

Application Path

Local: | Ci\Program Files\InduSoft Web StudiolProjects| Tutorialy |

Target; |'|,HardDisk'|,TutoriaI'|, |

Status:

Cloze

Specifying Link Type and IP Address

Click the Connect button to connect to the remote workstation.

[0 Note:

If the remote workstation is a WinCE device, you can click on the Install System
Files button to download the CEView runtime files to the remote workstation.

In the Workspace window, select the Application tab and click the Send to Target button to download

the application to the remote workstation.

After downloading all application files, click the Run button to execute the application in the remote

target workstation.

InduSoft Web Studio



Downloading a CEView Application IWS Training Guide

Downloading a CEView Application

You must use the Project Settings dialog to configure the CEServer.EXE for TCP/IP communications
before running your CE unit.

In the development environment (on the development workstation), click the Execution Enviornment
button.

When the Execution Environment dialog displays, type the IP address of the CE unit, and then click the
Connect button.

Execution Environment &l

Target |.t'-‘-.pp|ic:ati0n Import | CE License

Target Station
O Local Stahus:
® Network IP: [182188.1.10 || |

Platform:
() Serial Port: =

Cloze

Execution Environment Dialog

When the Status field display indicates that you are connected, click the Install system files button to
install the CEView on the remote workstation.

After installing CEView, click the Application tab.

Execution Environment El

Target | Application |Impnrt CE Licenze

Application Path
Local: | i\ Tutariall |

Target: | \HardDisk Tutoriall |

Statusz:

Cloge

Click the Application Tab
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Click the Browse button, located next to the Target field, when the Browse Target dialog displays, and
choose the remote directory where you will download the application.

Browse Target ﬁl

Current:

|__Jalarm Cancel
|__|config

|__|database

[ hst

|_J screen

|__] symbal

Select the Remote Directory

Click the Send to Target button to download the application. Note: The CE unit must be running
CEServer.exe.

After downloading the application, you can click the Run button to start the application and click Stop to
stop the application while connected to the CE unit.

The Status field displays the last operation status.
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Appendix A. Database Interface

IWS supports ADO.NET to provide intuitive, simple, flexible and powerful interface with standard
technologies from MCDA (Microsoft Common Database Access) such as OLE-DB (Object Linking
Embedded — Database) and ODBC (Open Database Connectivity). By using this capability, you can
connect to any database that is MCDA compatible (please see table x for list of databases already
tested)

The following tasks support the database interface:

Alarms: The application can save and/or retrieve the alarm history messages in a Relational
Database.

Events: The application can save and/or retrieve the event messages in a Relational Database.

Trends: The application can save and/or retrieve the Trend history values in a Relational
Database.

Viewer: The powerful grid object can query and change information in a Relational Database.

Web: Because the items listed below are already available in IWS Web interface, one can deploy
an application that stores/save data in a Relational Database and have it working over the Web.

Using its embedded database interface, IWS can easily provide data from the plant floor to third-party
systems (e.g. ERP) or get data from them.

IWS can interface with any relational database supported by a valid ADO.NET Provider, OLE DB
Provider or ODBC Driver. However, the conformance tests were executed with the following databases:

Database Provider

Microsoft SQL ADO.NET Provider for SQL Server
Server

Microsoft Access ADO.NET Provider for OLE DB
Microsoft Excel ADO.NET Provider for OLE DB
Oracle ADO.NET Provider for Oracle
Sybase ADO.NET Provider for Sybase
MySQL ADO.NET Provider for OLE DB

Conformance Test Table
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General Concepts

This section describes databases, database providers and the way IWS interfaces with different databases.

SQL Relational Databases

A SQL Relational Database is a set of information stored in tables with fields and registers, which
support SQL commands.

Each database can have one or more tables. Each table is composed of fields (columns) and registers
(rows). Typically, the fields are pre-defined and the application adds or reads one or more registers,
according to the query condition.

Database DB1

| Field D | FieldE [ Field F |
'Register1{ | | |
R fer2| [ 1 ]

IWS uses Database Providers (ADO.NET) to interface with SQL Relational Databases. Database
Providers are libraries developed to access data from different databases through SQL commands. The
OLE Provider for a specific database can be supplied by the operating system or by the database
manufacturer.
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The following picture illustrates how IWS can interface with different databases using a different
Database Provider for each database.

Database Providers

(Operating System) Database

MS Access
{*.mdb)

ODBC Driver for
CSVFile CSV File

Studio Application

L J

L J

OLE DB

r

r

L

The previous picture shows some of the most popular ADO.NET Providers for databases. Notice that
the Microsoft ADO.NET Provider for ODBC Drivers allows you to access the database through an
ODBC driver. See Appendix A for information about how to use this provider. It is also possible that you
do not have an ADO.NET provider, but an OLE DB provider is available. By using the Microsoft
ADO.NET Provider for OLE DB one can get access to the database; the Microsoft Jet OLE DB provider
is used to get access to applications in the Microsoft Office package by using this approach.

= Note:
It is important to note that IWS provides the interface for ADO.NET Providers.
However, the ADO.NET Providers and/or the ODBC Driver/OLE DB Provider must be
supplied either by the operating system or by the database manufacturer.

Although most applications typically link to only one type of database, IWS gives you the flexibility to
link each task to a specific database supported by a Database Provider. Furthermore, by using this
architecture, you do not need to worry about the specific characteristics of each database (it is mostly
handled by the Database Provider for each database or by the Studio database gateway interface).
Therefore, the application settings are mostly uniform, regardless of the specific database chosen by
you, the end-user.
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History Format

The IWS tasks that can generate history data (Alarms, Events and Trend) can be configured to save
data either in the Proprietary history file format from IWS or to an external SQL Relational database.
You can choose the history file format by the History Format combo-box available for each task. The
following table shows the options available for each task:

Task History Format ‘ Settings

File Format: Text (UNICODE). IWS uses the vertical bar
character (]) to separate the fields.

Default Path: ...\<Application
Proprietary Path>\Alarm\ALYYMMDD.ALH , where:
YY = Two last digits of the year

MM = Month

DD = Day.

Database Type: Chosen by the user
Default Table Name: AlarmHistory

File Format: Text (UNICODE). IWS uses the vertical bar
character (]) to separate the fields.

Default Path: ...\<Application
Proprietary Path>\Alarm\EVYYDDMM.EVT , where:
YY = Two last digits of the year

MM = Month

DD = Day.

Database Type: Chosen by the user
Default Table Name: EventHistory
File Format: Binary

Default Path: ...\<Application
Path>\Hst\GGYYDDMM.HST , where:
Proprietary GG = Trend group number (in hexadecimal format)
YY = Two last digits of the year
Trend MM = Month

DD = Day.

Database Type: Chosen by the user

Default Table Name: TRENDGGG (GGG = Trend
Worksheet Number — e.g.: TRENDOO1 for the Trend
Worksheet 001)

Alarms

Database

Events

Database

Database
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Primary and Secondary Databases

IWS supports redundant systems. Therefore, when configuring the database interface, you can
configure the Primary Database and, optionally, the Secondary Database. These can be configured in
the following modes:

Disabled: In this mode, IWS saves data in the Primary Database only. If the Primary Database is
unavailable for any reason, the data is not saved anywhere else. This option may cause loss of
data if the Primary Database is not available.

Redundant: In this mode, IWS saves data in both Primary and Secondary Databases. If one of
these databases is unavailable, IWS keeps saving data only in the database that is available. When
the database that was unavailable becomes available again, IWS synchronizes both databases
automatically.

Store and Forward: In this mode, IWS saves data in the Primary Database only. If the Primary
Database becomes unavailable, IWS saves the data in the Secondary Database. When the
Primary Database becomes available again, IWS moves the data from the Secondary Database
into the Primary Database.

= Note:
The Primary and Secondary can be different types of databases. However, they
must have the same fields.

Using the Secondary Database, you can increase the reliability of the system and use the
Secondary Database as a backup when the Primary Database is not available. This architecture is
particularly useful when the Primary Database is located in the remote station. In this case, you can
configure a Secondary Database in the local station to save data temporarily if the Primary
Database is not available (during a network failure, for instance).
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Default Database

Although IWS allows you to configure a different database for each task, typically the same database
type (e.g. SQL Server, MS Access, Oracle, and so forth) is used by all tasks of the same project.
Therefore, in order to save time when configuring the application, IWS allows you to configure the
Default Database. When configuring each task, you can choose to use the settings configured for the
Default Database. If you choose this method, it will not be necessary to re-configure the same settings
for each task, since they share the same database.

The settings for the Default Database can be configured by pressing the Configure button from the
Default Database box on the Options tab of the Project Settings dialog.

[ i

Project Settings f'5_<|

|dentification | Options |Huntime Dezktop || Communication | Web || Preferences

Target =ystem

Automatic Translation
Tranzlation File namea: | CHOPROGRAM FILESUMDUSCORT | [ Enable Translstion

Alarm History and Everts
History Lite Time (days)  History Format:
| 2 | Proprietary w

Default Databasze Shared Tags

[ aF. l [ Cancel

By clicking on this button the following Window will display:

4

Default Database Configuration E|

Settings
Database: v

Connection sting: | Provider=SOLOLEDE.1: Integrated | |

User name: | |

Pazgward: | |

Retiy Interval: |1D |Secs. [ Advanced... ]

I Ok ] [ Cancel ]
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Linking the database through a remote DB Provider

Depending on the architecture of your project, the ADO.NET Provider for the SQL Relational Database
may not be available in the same stations where IWS is running. This scenario is especially common
when the application is run on the Windows CE operating system (currently, most of the Providers are
not supported for the Windows CE operating system). In order to solve this problem, InduSoft designed
a flexible solution that allows you to configure distributed systems, as illustrated in the picture below:

TCPIIP

> - - Database

File

Studio Application Studio Database Gateway Database

+ (Local or Remote)
Database Provider

The application is running in the Studio Application station (where IWS and/or CEView are/is installed).
The application can communicate with the Studio database gateway (running in a remote computer) via
TCP/IP. The Gateway implements the interface with the Database through the Database Provider
available in the computer where it is running.

The Studio database gateway does not require complex configuration. Just copy the files
STADOSvr.exe and StudioADO.ini from the \BIN sub-folder of IWS and paste them under any directory
of the computer that will be used as the Gateway station and execute the STADOSvr.exe program.
There are advanced settings associated with the Studio Database Gateway, but they should be
changed only under special circumstances. See the topic “Studio Database Gateway” for information on
how to configure the Studio Database Gateway advanced settings.

=  Tip:
The Studio database gateway is a TCP/IP Server for the IWS application and it
uses the TCP Port 3997 by default. You can specify a different port number when

executing the STADOSvr.exe program according to the following syntax:
STADOSvr.exe <Port Number> . Example: STADOSvr 3998
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Configuring Database Settings

Configuring Database Settings

Configuring a database interface with IWS is basically linking tasks from IWS (Alarms, Events or Trends) to
tables of external databases via a specific Database Provider that supports the database you have chosen.

Each history task (Alarm, Events or Trend) can be configured to save data either to files with the proprietary
format from Studio or to external SQL Relational Databases. When selecting Database as the History Format,

the database interface settings can be configured through the following interfaces:

Task Interface

Alarms

Select the Project > Settings menu.

Select the Options tab on the Project Settings dialog window.

Choose Database in the History Format combo-box.

Click on the Alarm Database button.

Configure the database settings on the Database Configuration dialog.

Events

Select the Project > Settings menu.

Select the Options tab on the Project Settings dialog window.

Choose Database in the History Format combo-box.

Click on the Event Database button.

Configure the database settings on the Database Configuration dialog.

Trend

Create or open a Trend worksheet.

Choose Database in the History Format combo-box.

Click on the Database Configuration button.

Configure the database settings on the Database Configuration dialog.

= Note:

= Both Alarms and Events are saved in the IWS proprietary format, or both
Alarms and Events are saved in external Relational Databases; however, they
can be saved on different databases.

= Each Trend worksheet can be configured to save data either in the IWS
proprietary format or in an external SQL Relational Database.

A-8
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Database Configuration Dialog

The Database Configuration dialog allows you to configure the necessary settings to link IWS to an
external SQL Relational Database.

The following picture illustrates the Database Configuration dialog:

Default Database Configuration @
Settings
Database: | Secondary | Tupe: "F!edundant v

Connection string: 'i':"r.ovi;:ler;h'fli-croso'ftjd.é't'..ﬂli_'l-:.59.;1.0";

User narme:
Fazgword:
Rty Interval: j120 | gees

[ 1] l [ Cancel l

Database Configuration Dialog

= Database combo-box: Allows you to select either Primary or Secondary. With Primary, all settings
displayed in the Database Configuration window apply to the Primary Database interface.
Otherwise, they apply to the Secondary Database interface.
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» Connection string field: This field defines the database where IWS will write and read values as
well as the main parameters used when connecting to the database. Instead of writing the
Connection string manually, you can press the browse button (...) and select the database type
from the Data Link Properties window.

52 Data Link Properties E|

Frovider | Connection || Advanced | &l
Select the data you want to connect to:

OLE DB Provider(z]

Microzoft 1S4k 1.1 OLE DB Provider
icrozoft Jet 4.0 OLE DB Provider

Microzoft OLE DB Provider for Indexing Service
Microzoft OLE DB Provider for Internet Publizhing
i ft OLE DB Provider for QDB Drivers
tdicrozoft OLE DB Provider for OLAP Services

ticrozoft OLE DB Provider for Oracle

icrosoft OLE DB Provider for SCIL Server

Microzaft OLE DE Simple Provider

MSDataShape

OLE DB Pravider for Microsoft Directory Services
Sybaze Adaptive Server Anpwhere Provider 9.0

WSEE Yersioning Enliztrent Manager Prosy Data Source

0k ” Cancel H Help ]

= Note:

The list of Database Providers shown in the Data Link Properties window
depends on the providers actually installed and available in the computer
where you are running IWS. Consult the operating system documentation (or
the database documentation) for further information regarding the settings of
the Provider for the database that you are using.

= User name field: User name used to connect to the database. The user name configured in this
field must match the user name configured in the database.

» Password field: Password used to connect to the database. The password configured in this field
must match the password configured in the database.

= Retry Interval field: If IWS is unable to connect to the database for any reason, it retries
automatically to connect to the database after the number of seconds configured in this field have
passed.
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» Advanced button: After pressing this button, you have access to customize some settings. For
most applications, the default value of these settings do not need to be modified and should be

kept.
Advanced gl
Milizeconds:
Default w Save time difference

Databaze Gateway
Host: |127.0.0.1 Port; | 3957

[] Dizable Primary Keys

[ Ok ][ Cancel ]

— Milliseconds combo box: You can configure how the milliseconds will be saved when saving
the date in the database. Each database saves the date in different formats; for example, some
databases do not support milliseconds in a Date field. The following options are available:

e Default: Uses the format pre-defined for the current database. The databases previously
tested by InduSoft are previously configured with the most suitable option. When selecting
Default, IWS uses the setting pre-configured for the current database type. If you are using
a database that has not been previously configured by InduSoft, the Default option
attempts to save the milliseconds in a separate field.

e Disable: Does not save the milliseconds at all when saving the date in the database.
e Enable: Saves the milliseconds in the same field where the date is saved.

e Separate Column: Saves the milliseconds in a separated column. In this case, the date is
saved in one field (without the milliseconds precision) and the number of milliseconds is
saved in a different column. This option is indicated where you want to save timestamps
with the precision of milliseconds but the database that you are using does not support
milliseconds for the Date fields.

= Tip: The default option for each database is configured in the StudioADO.ini file,
stored in the \BIN sub-folder of IWS. See the Studio Database Gateway section
for information about how to configure the StudioADO.ini file.

— Save time difference check-box: When this option is checked (default), IWS saves the Time
Zone configured in the computer where the application is running in each register of the
database. This option must be enabled to avoid problems with daylight savings time.

— Database Gateway: Enter the Host Name/IP Address where the Studio database gateway will
be running. The TCP Port number can also be specified, but if you are not using the default,
you will have to configure the Studio database gateway with the same TCP Port. See the
Studio Database Gateway section for information about how to configure the Studio ADO
Gateway.

= Tip: The fields Table, Connection String, User Name, Password and Host name can
have tags between curly brackets if you need dynamic values.
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Studio Database Gateway

The Studio Database Gateway is a TCP/IP server that interacts with databases using the Microsoft
.NET Framework 1.1. It can run on the same computer that is running the IWS application, or on a
different computer. The Database Gateway Host in the Advanced Settings (see Database Configuration
dialog) specifies whether the gateway will be running on the local computer or not. If you are using the
local computer you should enter either localhost or 127.0.0.1 in the Host name. You do not need to
worry about starting or stopping the gateway because it will be done automatically by IWS tasks. On the
other hand, when running the gateway remotely, you need to start the gateway manually. To do so,
copy the files StADOSvr.exe and StudioADO.ini from the IWS BIN folder to the remote computer, then
execute the StADOSvr.exe.

The gateway can be started multiple times for different TCP/IP port numbers. The default port number
is 3997, and it is changed by specifying the desired port number in the command prompt (e.g.
StADOSvr 1111). When running the StADOSr, it will add the following icon to the tray bar:

Studio Database Gateway
By right clicking on the tray bar icon, the following options will display:

About

® Hide
Exit

The hide option defines whether the debug window will be displayed or not. If you de-select it, the
following window will display:

Studio Database Gateway Q@Er

File Options

r

Any failure that occurs during operations with databases will be displayed both in this window and also
in the IWS LogWin window. The messages are reported by exceptions generated by the ADO.NET
Provider. (For troubleshooting answers, please consult the ADO.NET provider documentation.)
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The Studio Database Gateway has Advanced Settings that are configured in the StudioADO.ini file. If
you are having problems interfacing with a specific database, you will probably need to change some of

these settings or add new providers to the file. The following parameters are available:

Parameter Range of Values Description
This setting specify the default behavior for
1 - Disable the provider when saving milliseconds. The
SaveMSec 2 - Enable default can be changed on the Advanced
3 - Separate Column Settings in the Database Configuration
Dialogs.
Assembly option for all providers. The
Anv string that contains a assembly has all the classes required to
Assembly y 9 interface with the database. Most of the

.Net Framework assembly

providers are inside the System.Data
assembly.

ConnectionClass

Any connection class
inside the assembly

The Connection Class is the one that
implements the
System.Data.IDbConnection interface.

AdapterClass

Any data adapter class
inside the assembly

The Data Adapter class is used on
operations where updates to the database
are necessary. It must be compatible with
the connection class specified and it should
implement IDbDataAdapter.

CommandBuilderClass

Any command builder
class inside the assembly

The Command Builder class is also
responsible for updates on databases. It
must be compatible with the connection
class.

Provider

Name of the provider

One of the parameters in the connection
string is the "Provider". The Studio ADO
Gateway compares the value on the
connection string with the value for this
parameter in each provider and define the
proper one to be used.

ColumnDelimiterPrefix

Any character or group of
characters.

Specify a character that will be placed
before column names on SQL statements

ColumnDelimiterSuffix

Any character or group of
characters.

Specify a character that will be placed after
column names on SQL statements

ValueString

Any string

This value indicates how constant values
are identified on SQL statements. For
Microsoft SQL databases for instance, the
value should be @Value, for ODBC
question mark (?)

ValueAddNumber

Oor1

Indicates whether a sequencial number
should be added to the ValueString to
identify the parameter or not. For Microsoft
SQL database this parameter should have
the value 1, because parameters are
identified by using @Value1, @Value2 ...,
@ValueN. For ODBC this parameter should
be 0.

InduSoft Web Studio
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Parameter Range of Values Description
When trying to create columns to store
Any string representing a |boolean values, the datatype specified on
BoolType valid datatype for the this parameter will be used. You need to
database make sure that the datatype specified is
able to save boolean values.
When trying to create columns to store
Any string representing a |integer values, the datatype specified on
IntegerType valid datatype for the this parameter will be used. You need to
database make sure that the datatype specified here
is able to store 32 bit values.
When trying to create columns to store real
Any string representing a |values, the datatype specified on this
RealType valid datatype for the parameter will be used. You need to make
database sure that the datatype specified here is able
to store 64 real values.
When trying to create columns to store
: . string values, the datatype specified on this
Any string representing a ;
. " parameter will be used. You need to make
StringType valid datatype for the e
database sure that the datatype specified is able to
save the number of characters that you are
willing to save on your application.

A single section called [Providers] has all the parameters inside it. The default values are specified in
the beginning of the file, using the prefix “Default” in each parameter as shown below:

[Providers]

DefaultSaveMSec=3

DefaultAssembly=System.Data
DefaultConnectionClass=System.Data.OleDb.OleDbConnection
DefaultDataAdapterClass=System.Data.OleDb.OleDbDataAdapter
DefaultCommandBuilderClass=System.Data.OleDb.OleDbCommandBuilder
DefaultColumnDelimiterPrefix=[

DefaultColumnDelimiterSuffix=]

DefaultValueString=Value

DefaultValueAddNumeber=1

DefaultTypeBool=INTEGER

DefaultTypelnteger=INTEGER

DefaultTypeReal=REAL

DefaultTypeString=VARCHAR(255)
DefaultTypeTimeStamp=DATETIME

The next item on the file lists the amount of providers:

Count=5

The providers are identified by the “Provider” parameter followed by a number. When connecting to a

database,

the Provider parameter in the connection string is compared to the provider’s identification, in

order to determine which provider will be used. If there is no provider with the value on the connection
string, all the default values are assumed. Besides its identification, each provider can have its own
value per each parameter. Again, if no value is specified, the default is used. Below is an example with
five providers:
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Provider1=MICROSOFT.JET.OLEDB
SaveMSec1=3

Provider2=SQLOLEDB
ConnectionClass2=System.Data.SqlClient.SqlConnection
DataAdapterClass2=System.Data.SqlClient.SqlDataAdapter
CommandBuilderClass2=System.Data.SqlClient.SqlCommandBuilder

Provider3=MSDASQL
ConnectionClass3=System.Data.Odbc.OdbcConnection
DataAdapterClass3=System.Data.Odbc.OdbcDataAdapter
CommandBuilderClass3=System.Data.Odbc.OdbcCommandBuilder

Provider4=SQLOLEDB

Assembly4=System.Data.OracleClient.OracleClient
ConnectionClass4=System.Data.OracleClient.OracleConnection
DataAdapterClass4=System.Data.OracleClient.OracleDataAdapter
CommandBuilderClass4=System.Data.OracleClient.OracleCommandBuilder

Provider6=ASAPROV

Assembly5=iAnywhere.Data.AsaClient
ConnectionClass5=iAnywhere.Data.AsaClient.AsaConnection
DataAdapterClass5=iAnywhere.Data.AsaClient.AsaDataAdapter
CommandBuilderClass5=iAnywhere.Data.AsaClient. AsaCommandBuilder
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Using ODBC Databases

Using ODBC Databases

Almost every database provides an ODBC interface that can be used to interface with it. The database
features provided by IWS can be used with ODBC drivers through the ADO.NET interface for ODBC. In
order to use this capability, you must use Microsoft .NET Framework 1.1 or higher.

*Note:

Microsoft .NET Framework 1.1 is automatically installed with IWS v.6 Service Pack 3.

The Database Configuration Dialog allows you to provide connection strings that will connect to an

ODBC DSN. The connection string can be built automatically by clicking on the Browse button (...).
When the Data Link Window displays, you should select the option Microsoft OLE DB Provider for
ODBC Drivers as shown below:

B3 Data Link Properties

Provider | Connection || Advanced | All

Select the data wou want to connect to;

OLE DB Providerz)

Microgoft IS4k 1.7 OLE DB Provider
Microzoft Jet 40 0LE DB Provider

Microzoft OLE DE Pravider for Indexing Service
ticrozoft OLE DB Provider for Intemet Publizhing
i oft OLE DB Provider for ODBC Dinvers
Microgoft OLE DB Provider for OLAF Services
Microzoft OLE DB Provider for Oracle

ticrozoft OLE DB Provider for SOL Server
icrozoft OLE DB Simple Provider
MSDataShape

OLE DB Provider for Microzoft Directory Services
Sybaze Adaptive Server Anpwhere Provider 9.0
WSEE Yersioning Enliztment Manager Prowsy Data Source

3

0k ][ Cancel H Help

)
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By clicking the Next button the following window will display:

B3 Data Link Properties

Provider | Connection |.-’-‘n.dvanced All

Specify the fallowing to connect to QDB data:

(X

1. Specify the zource of data;

w | [Befresh]

() Uze connection sting

2. Enter information to log on to the server

|Jser name: | |

Pazsword; | |

[JBlank password [ Allow saving passward

3. Enter the jnitial catalog to use:

| 9

Test Connection

[ 1] 8 H Cancel H Help ]

Select the DSN that you want to connect to and click OK. If you want to specify the user name and
password on this window instead of specifying on the Database Configuration dialog, remember to
check the Allow saving password checkbox.
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IWS DEVELOPMENT ENVIRONMENT -> THE WORKSPACE -> TASKS TAB >

ALARMS FOLDER

Alarm summary: When you enable the alarm history file for a group, IWS saves the alarm events to
the history database, according to the File Format configured for the Alarm History and Events. The

information saved in the history file is described in the following table.

Field Name

Version

Data Type

Integer

Remarks

This field is created only when the File Format is

Proprietary. Current version: 003

Start_Time

TimeStamp

Timestamp indicating when the alarm started.

When the File Format is Proprietary, IWS saves the Date
(MM/DD/YYYY) in one field and the Time
(HH:MM:SS.MSS) in the next field.

Tag

String

Tag Name

Message

String

Alarm message

Ack

Boolean

0: Indicates the alarm was acknowledged or does not
require acknowledgment

1: Indicates the alarm was not acknowledged

Active

Boolean

0: Indicates the alarm is not active
1: Indicates the alarm is active

Value

Real

Tag value when the alarm event occurred

Group

Integer

Alarm Group Number

Priority

Integer

Alarm Priority Number

Selection

String

Alarm Selection value

Type

Integer

1: HiHi

2: Hi(On)

4: Lo(Off)

8: LoLo

16: Rate(Change)
32: Deviation+
64: Deviation-

Ack_Req

Boolean

0: Requires acknowledgement (Ack)
1: Does not require acknowledgement

Norm_Time

TimeStamp

Timestamp indicating when the alarm was normalized.

When the File Format is Proprietary, IWS saves the Date
(MM/DD/YYYY) in one field and the Time
(HH:MM:SS.MSS) in the next field.

Ack_Time

TimeStamp

Timestamp indicating when the alarm was
acknowledged.

When the File Format is Proprietary, IWS saves the Date
(MM/DD/YYYY) in one field and the Time
(HH:MM:SS.MSS) in the next field.

A-18

InduSoft Web Studio




Using ODBC Databases

IWS Training Guide

Field Name

User

Data Type
String

Remarks

User logged when the alarm event occurred. This field
only exists for Version >=1

Comment

String

Comment (optional) typed by the operator when the
alarm was acknowledged. This field only exists for
Version >=1

User_Full

String

Full name of the user logged when the alarm event
occurred. This field only exists for Version >=2

Station

String

Name of the station (computer) where the alarm event
occurred. This field only exists for Version >=2

Previous_Value

Real

Tag value that occurred before the alarm event. This field
only exists for Version >=3

Deleted

Boolean

0: Alarm message was not deleted
1: Alarm message was deleted

This field is created only when the File Format is
Database.

Bias

Integer

Difference (in minutes) from the Time Stamp columns
and the GMT time. This field only exists for Version >=3

Last_Update

TimeStamp

Time Stamp when the register was created/modified.
This field is used to synchronize the databases when
using the Secondary Database in addition to the Primary
Database. This field is created only when the File
Format is Database.

= Tip:

[Alarm]

[Alarm]

For example:

When saving the History Alarms in a SQL Relational Database (File Format =
Database), you can customize the name of the columns created in the database by
editing the <ApplicationName>.APP file, as follows:

<DefaultName>=<NewName>

Message=Alarm_Message

Ack=Acknowledgment
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IWS DEVELOPMENT ENVIRONMENT -> THE WORKSPACE -> DATABASE TAB
- EVENT SETTINGS

Event log files are saved to the history database, according to the File Format configured for the Alarm
History and Events. The information saved in the history file is described in the following table.

Field Name Data Type Remarks

This field is created only when the File Format is
Proprietary. Current version: 002

1: SECURITY SYSTEM

Version Integer

2: DISPLAY
3: RECIPE
Event_Type Integer 4: REPORT
5: CUSTOM MESSAGES
6: SYSTEM WARNING
7: LOG TAGS
Timestamp indicating when the event occurred.
Event_Time TimeStamp V\_/hen. the File Fotmat is Proprietary, IWS saves the Event
Time in the following format: MM/DD/YYYY
HH:MM:SS.MSS.
Event_Info String Tag Name
Value Real Tag value when the event occurred
Source String Name of the task that generated the event
User String User logged when the event occurred.
User_Full String Full name of the user logged when the event occurred.
Message String Event message
Station String Name of the station (computer) where the event occurred.
Comment String Comment (optional) typed by the operator when the event

occurred. This field only exists for Version >=2

Tag value that occurred before the event. This field only

Previous_Value | Real ; .
- exists for Version >=2

0: Event message was not deleted
1: Event message was deleted

Deleted Boolean
This field is created only when the File Format is
Database.
. Difference (in minutes) from the Time Stamp columns and
Bias Integer

the GMT time. This field only exists for Version >=2

Time Stamp when the register was created/modified. This
field is used to synchronize the databases when using the
Last_Update TimeStamp | Secondary Database in addition to the Primary Database.
This field is created only when the File Format is
Database.
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=  Tip:
When saving the Events in a SQL Relational Database (File Format =

Database)you can customize the name of the columns created in the database
by editing the <ApplicationName>.APP file as follows:

[EventLogger]

<DefaultName>=<NewName>
For example:

[EventLogger]

Event_Info=Information

Message=Event_Message
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IWS DEVELOPMENT ENVIRONMENT -> THE WORKSPACE -> TASKS TAB >
TREND FOLDER

» Name of history files pane: Specify the following parameters to define the history file name. You
can generate trend historical files in two forms: by date or batch (by events).

— Date (default) check box: Click (check) to generate history files based on the date. Use this
option if you have a continuous process. Depending on the options selected in the History
Format combo-box, IWS saves the Trend history data either to proprietary binary files or to a
SQL Relational Database. The fields saved in the History Trend are described in the following
table:

Field Name Data Type Remarks

TimeStamp (Date and Time) when the

TimeStamp TimeStamp data was saved

Integer or Real IWS will create one field (column) in the
<Tag Name> (depending on the | database for each tag configured in the
tag type) Trend worksheet.
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