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PREFACE

ABOUT THIS USER GUIDE

This user guide:

e Describes the main features of the OPC Calculation Engine,

e Lists the system requirements for installing and running the OPC Calculation Engine

solution,

e And explains how to run, configure, and use the OPC Calculation Engine application.

TARGET AUDIENCE

This document is intended for any potential users of Integration Objects’ OPC Calculation

Engine. Basic knowledge of OPC DA (Data Access) specifications is assumed.

DOCUMENT CONVENTIONS

Convention Description

Monospaced type

Indicates a file reference

Bold

Click/selection action required

Information to be noted

CUSTOMER SUPPORT SERVICES

Phone Email

Americas:
+1 713 609 9208

+216 71 195 360

Europe-Africa-Middle East

Support:
customerservice@integrationobjects.com

Sales:

sales@integrationobjects.com

Online:

www.integrationobjects.com
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INTRODUCTION

1. Overview

Based on Microsoft's OLE/COM technology, OPC is an industrial communication standard that
enables production facilities to easily transfer data between their various processes and
applications. The OPC DA specification enables reliable reading of real-time data.
Manufacturers need to manipulate the OPC data to get the needed results. However, the use of
OPC data to derive other data in real time is at the same time an important and delicate task.

Integration Objects' OPC Calculation Engine is a powerful OPC client that allows you to
configure and perform multithreaded calculations based on OPC tag values collected from the
OPC DA servers available in the network. It reduces the complexity of calculations, offers an
easy way to update the calculations, and enables the user to write the calculations' results to
any OPC server or save them in a relational database.

2. Architecture

The following diagram illustrates the OPC Calculation Engine typical system architecture. It
communicates with the available OPC DA Servers connected to the network, and then parses
and calculates all operations in the OPC Calculation Engine service.

customerservice@integrationobjects.com 9
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U Multithreaded calculation Archive management &

s Automatic reconnection Real-time data g

OPC Calculation Engine

OPC Servers
Device DCS PLC

Figure 1: OPC Calculation Engine Architecture

Calculation results are also sent to the specified OPC DA Servers already available in the
connection list.

3. Features

The Integration Objects’ OPC Calculation Engine features include:

Real-time Process Data Calculation

Integration Objects’ OPC Calculation Engine calculates, in real-time, calculation
operations in which operands could be values of OPC DA Items. OPC Calculation
Engine supports mathematical and arithmetic operations such as summation,
multiplication, exponentiation, average and trigonometric functions, etc.

Windows Service Calculator
The calculations are executed by a Windows service running in the background, thus
guaranteeing continuous data calculation.

Intuitive User Interface

With its user-friendly interface, the OPC Calculation Engine’s graphical user interface
enables users to easily configure, save, and load calculation operations without any
programming effort.

customerservice@integrationobjects.com 10
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Open Architecture
The calculated data are exposed through OPC DA servers.

Log Capabilities
The application records messages in log files using different logging levels. This enables
the end-user to track the execution and diagnose any encountered problems.

Archiving Capabilities

The OPC Calculation Engine supports archiving real-time calculated data into the
following databases: SQL Server databases, Oracle Databases, MS Access Databases,
OLEDDB databases and ODBC databases.

4. Operating Systems Compatibility

The OPC Calculation Engine supports the following operating systems:

Windows 10

Windows 8

Windows 7 (32 and 64 bits)

Windows Server 2012

Windows Server 2008 (32 and 64 bits)

5. OPC Compatibility

The OPC Calculation Engine supports the following OPC DA standard versions:

OPC Data Access 1.0a
OPC Data Access 2.00
OPC Data Access 2.05a
OPC Data Access 3.00

6. System Requirements

The following are the minimum requirements to run the OPC Calculation Engine:

Description

Processor 1 GHz (higher recommended)

RAM 1 GB (higher recommended)

Disk Space 500 MB hard disk space for full installation

Table 1: System Requirements

customerservice@integrationobjects.com 11
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GETTING STARTED

1. Pre-Installation Considerations

In order to properly run the OPC Calculation Engine, the following software components need to
be installed on the target system:
e The OPC core components 3.00, which consist of all shared OPC modules including the
DCOM proxy/stub libraries, the OPC Server Enumerator, .NET wrappers, etc.
e .NET Framework version 4.0 or higher.

Also, make sure there is no firewall or antivirus blocking the application.

The table below lists the prerequisites to communicate with databases per feature:

Feature Database Connector Pre-requisite

Oracle Requires Oracle Data Access Component for Oracle Client
(ODAC)

MS Access Requires the Office OLEDB Driver

MS SQL Server No pre-requisites need to be installed

MySQL No pre-requisites need to be installed

Oracle Requires ODAC. ODAC must have the same version as your
Oracle database.

MS SQL Server Requires Microsoft ODBC Driver for SQL Server

Excel / MS Access Requires Microsoft Access Database Engine

MySQL Requires MySQL Connector/ODBC.

OLEDB

Oracle Requires ODAC. ODAC includes the Oracle Provider for OLE DB.

MS SQL Server Requires Microsoft OLE DB Provider for SQL Server

Excel / MS Access Requires Microsoft Access Database Engine

Table 2: Database Connector Pre-requisites

customerservice@integrationobjects.com 12
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2. Installing and Running

To install the OPC Calculation Engine application:

Double-click on the Integration Objects’ OPC Calculation Engine installation package. The
installation welcome dialog box will appear.

Integration Objects’ OPC Calculation Engine - InstallShield Wizard

Welcome to the InstallShield Wizard for Integration Objects’ OPC Calculation
Engine

will install Integration Objects' OPC Calculation Engine on your computer.

InstallSHidd [ < Back ﬂ Mest> J { Cancel

Figure 2: Installation Welcome Dialog Box

Click the Next button. The license agreement will be displayed.

customerservice@integrationobjects.com 13
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Integration Objects’ OPC Calculation Engine - InstallShield Wizard

License Agreement

P 2ad the following li greement carefully.

Integration Objects

End-User License Agreement

Please read this document carefully before proceeding. This Agreement
licenses the software to you and contains warranty and liability disclaimers.
By downloading the software, you are confirming your acceptance of the
software and agreeing to become bound by the terms of this Agreement. If

you do not wish to do so, click "do not accept” below and do not download
the software.

1. Definitions

(a) "Integration Objects Software" means the software program covered by
this Agreement, and all related updates supplied by Integration Objects.
(b) "Integration Objects Product” means the Integration Objects Software
¥ | accept the terms of the i & agreement

® | do not accept the terms of the license agreement

InstaliShicld f { < Back H Nexst > y I Cancel I"

Figure 3: License Agreement Dialog Box

After reading the license agreement and accepting all its terms, click the Next button. The
customer information dialog box will appear.

Integration Objects’ OPC Calculation Engine - InstallShield Wizard

Customer Information

Pl er your information.
Please enter your name and the name of the company for which you work.

User Name:
0P Calculation Engine
Company Name:

Integration Objects

Cancel

InstaliShizld ( [ < Back H

Figure 4: Customer Information Dialog Box

customerservice@integrationobjects.com 14
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Add the user name and the company name and then click the Next button. The dialog box for
choosing the destination folder will be displayed.

Integration Objects’ OPC Calculation Engine - InstallShield Wizard

Choose Destination Location

InldFl

ulation Engine Browse...

InstaliShizld [ < Back H T Cancel —Jj

Figure 5: Choose Destination Folder Dialog Box

Click the Next button to continue with the chosen installation path, or the Browse button to
select a different destination folder. The installation dialog box will then appear.

customerservice@integrationobjects.com 15
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Integration Objects’ OPC Calculation Engine - InstallShield Wizard

Ready to Install the Program
The wizard is ready to begin installation.

stall to begin the installation.

want to review or change any of your installation settings, click Back. Click Cancel to exit the

IristallShicld [ < Back n

1 secs]

Figure 6: Installation Dialog Box

Click the Install button to start installation.
The setup will, then, copy the necessary files to the chosen target folder, create shortcut icon to
launch the OPC Calculation Engine GUI from the Start menu and the desktop and make an un-

installation entry in the Add/Remove Programs in the Control Panel.

The Installation Complete dialog box will then be displayed.

customerservice@integrationobjects.com 16
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Integration Objects’ OPC Calculation Engine - InstallShield Wizard

InstallShield Wizard Complete

Integration Objects' OPC Calculation Engine has been successfully installed on your computer.

" e ! e w d after installtion
S~

InstallShidd 1 [ < Back H 1 Cancel

Figure 7: Installation Completed Dialog Box

3. Starting-up

The OPC Calculation Engine can be started manually from the OPC Calculation Engine’s
shortcut in the start menu. This will start the graphical user interface and consequently the

service if it is not already running.

To do so, click on Start = Programs =» Integration Objects = OPC Calculation Engine =

Calculation Engine
. OPC Calculation Engine

@ Calculation Engine
3;' License Authorization
_:’,_[') Uninstaller

'E] User guide

Figure 8: Starting the OPC Calculation Engine User Interface

4. Removing the OPC Calculation Engine

To uninstall the OPC Calculation Engine, follow the steps below:

1. Click the Uninstaller shortcut icon available in the start menu, as illustrated below.

customerservice@integrationobjects.com 17
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. OPC Calculation Engine
® Calculation Engine
;; License Authorization
i Uninstaller
'E-CI User guide

Figure 9: Uninstaller Icon in the Start Menu

The following dialog box will appear:

Integration Objects’ OPC Calculation Engine - InstallShield Wizard l I

Do you want to completely remowve the selected application and all of its features?

Yes | ’ Mo

Figure 10: OPC Calculation Engine Uninstall Confirmation

2. Click the Yes button to start the uninstallation.

3. The wizard will then take you through the removal steps. At the end, click Finish when
the un-installation is complete.

The OPC Calculation Engine can also be manually removed as follows:

1. Go to the Control Panel.

2. Click Add/Remove Programs.

3. In the Add/Remove Programs dialog screen, select Integration Objects’ OPC
Calculation Engine.

4. Click Change/Remove then OK.

customerservice@integrationobjects.com 18
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USING OPC CALCULATION ENGINE

In this section, you will find an overview of the OPC Calculation Engine user interface as well as
the steps required to configure and use the application.

1. Main Interface Overview

The OPC Calculation Engine user interface allows you to connect to multiple OPC Servers and
configure the calculation operations.

@ | Integration Chjects’ OPC Calculation Engine = = X
| File Date Calculstion  Help |5
Start
EI Jfx &’
al D T
Variables Functions | Build 1
Data objects Operations

|OPC Servers |I\J |EE h B | e | &% i | fx | 4% Build operations P Start
I { : |? 1 Wr:i_tableInt-2=3th, (RandomReald) *RandomIntl;
2 | cos (RandomUInt4) +RandomReal4;

= @ OPC Servers =

El El IntegrationObjects . AdvancedSimulato

E| e Group 0
- %% Random/Int1
- &% Random/Int2
- %% Random/Int4
- %% Random/Reald
- %% Random/Reald
- %% Random/UInt1

1 - w54 Random/UInt2 2
- %% Random/Ulntd
- %2 \Writable/Int1
- &5 \writable/Int2
- 2 \niritable/Intd
- %24 \Writable/Reald
- &% \Writable/Real 8

T

. &4 Viitable/Ulnt1 -
itable/UInt
4] Il | »
TR
Log Messages
| Date QPC/Calculation Log description
© 20160313 15:36:50 . Start edting operatians.
© 206313153648 “# Calculations stopped.
© 206313153639 f. Calculations have started.
© 2013183637 “# Operation has been added successfully.

Senvice i Running

Figure 11: OPC Calculation Engine Main View
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There are five parts in the main user interface, as highlighted above:

e OPC servers list (1): This part is a tree browser displaying the connected OPC servers,
the groups and items.

e Operation editor (2): In this part, you can configure the calculation operations and check
results.

e Log messages browser (3): This part displays log messages. The most recent messages
are displayed at the top of the messages list.

e Operation toolbar (4): In this part, different buttons are available to help users edit the
operations.

e Menu bar (5): This part contains File menu, Data menu, Calculation menu and Help
menu. These menus provide access to functions that help the user interact with the
application.

When launching the OPC Calculation Engine, a new empty configuration will be automatically
created.

2. Start Menu

2.1. Overview
Click on the top left button to open the start menu as shown below:

. ﬁﬂb@ut OPC Calculation Engine
HE"-'!‘

Settings

Figure 12: Start Menu

Using the start menu, you can:
e New - Create a new project by hitting the New button.
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Open - Open an existing configuration by clicking “Open” and selecting the appropriate

“.oce” configuration file.

Save - Save your current configuration by clicking Save.

Close - Close the application using the Close button.

About OPC Calculation Engine - View the about information.

Settings - Check and edit the current settings using the Settings button. As illustrated in

the figure below, the user can:

o Enable user authentication when opening the interface

o Change the user interface theme
o Configure the log parameters

101
100%]

) Auto Append

Save Timeout |

Buffer Size |

OPC Calculation Engine Settings x
User Authentication I Appearance I
Enable user authentication on start up® Theme: | S iiisls i
Edit Admin Credentials | | | -YOUY | [ |
Leg Settings I
I Service Log I I GUI Leg I
File Mame * |CalculatiDnEngineSer-.riceLDg | File Mame * |OPCCaIcuIatiDnEngineLDg |
Level Error |Z| Level Errcr |Z|
File Max Size | 2000015] File Max Size | 200001]

10/]
10012

A Auto Append

Save Timeout |

Buffer Size |

*Restartthe application for the changes to take effect.

Installation Folder... | - |

OK | | Cancel

Figure 13: OPC Calculation Engine Settings
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2.2. Managing Administrator Account

2.2.1. Login into OPC Calculation Engine

When starting the application, if the user had enabled the user authentication feature, the OPC

Calculation Engine will ask for the login credentials.

& Login

Login

Password

Figure 14: Login Window

The default login is:
e Login: OCEAdmIn

e Password: OCE@2dmin

2.2.2. Edit Administrator Credentials

To edit your login credentials (user name and password), open the OPC Calculation Engine
Settings, click Edit Admin Credentials and the following window will be displayed:

-

|Iser Name

% Edit Admin Credential

|OCEAdmin

Old password

Mew password

Re-type password

| | Cancel |

-

Figure 15: Edit Admin Credentials
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It is recommended that users change the default password once they complete the installation.

3. File Menu

ﬁ::“ - File = Dats  Calculsion  Help

.
r  »
TTEIB ™

Mew Open Save Save Close Define Remove

File = Configuration

Figure 16: File Menu

Using the file menu, you can:

e Open an existing configuration by clicking Open and selecting the appropriate “.oce”
configuration file.

e Save your current configuration by clicking Save or Save As.

¢ Close the application by clicking the Close button.

e Click the Define button to define the default configuration to be loaded automatically at
the application start-up. It will prompt a file dialog screen. Select your saved configuration
and then click the OK button.

¢ To remove the default configuration, click the Remove button.

4. OPC Functionalities

You can access to the different OPC functionalities using the Data menu available in the menu
bar as illustrated below:

‘::“v File | Dats Calculation

o « X &

Connect Disconnect Remove Remowve
All

OPC Server

Figure 17: Data Menu Bar
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4.1. OPC Servers Management

4.1.1. Add an OPC Connection

You can connect to different local and remote OPC DA servers by clicking the Connect button
available in the Data menu or by right clicking the OPC Servers root node and selecting
Connect to OPC DA Server as shown below.

4|0 % I W
| 121X

ﬂ OPC Servers .
| i Connect to OPC DA Server |

Figure 18: Connect to OPC DA Server

The connection dialog box is shown in the figure below:
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- -

Connect to OPC DA Server — x

= ¥ LocalHost

- |ntegration0bjects AdvancedSimulator.

- |ntegrationDbjects. DAHDASImulatorC#2008.1

- |ntegration0bjects DAHDASImulatorC#2008Pert. 1
- |ntegrationObjects OPC.ADD

- |ntegrationDbjects OPC. ModBus .1

- |ntegrationDbjects OPCOnverForDatabases

- |ntegration0bjects OPCMetBroker 1

| Connect to the Remote OPC Server |

OPC Server Name | |

OPC Server IP Address  [127.0.0.1 x|
| ‘Wit for server startup : | 'IEIDDE| (ms) |
| Connect to OPC Server | | Cancel |

Figure 19: OPC Server Connection Dialog Box

You can either browse the list of the OPC DA servers available in your local machine, or
manually enter:

- The Server name (ProgID) of your OPC DA server
- The IP Address of the machine that hosts this OPC Server.
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Connect to OPC DA Server — x

= ! LocalHost

- |ntegrationObjects . Advanced Simulator.

- |ntegrationObjects. DAHDASImulatorCE2008.1

- |ntegrationCObjects. DAHDASImulatorCE2008Pert 1
- |ntegrationObjects OPC ADD

- |ntegrationCObjects. OPC. ModBus .1

- |ntegrationCObjects. OPCDniverForDatabases

- |ntegrationCbjects. OPCNetBroker 1

| Connect to the Remote OPC Server |

4| OPC Server Name iegrationObjects. Advanced Simulator. 1
IntegraticnObjects. AdvancedSimulator1
IntegrationObjects. DAHDASImulatorC#2008
IntegrationObjects. DAHDASImulatorCE2008
| e IntegrationObjects.OPC.ADO U
IntegrationChbjects.OPC.MeodBusl

| Connect to OPC Ser IntegratiocnObjects. OPCDriverForDatabases.
IntegrationObjects. OPCMetBroker.l

OPC Server IP Address

Figure 20: Enter the OPC Server Name

If the OPC connection succeeds, a new node representing the new connection will be added to
the OPC Servers tree view.
Right click on any added server node and the following menu will be displayed.
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@ Add Group

Display Tag Browser

R emrars & (Srm e
% MEl u':—~”ulw.-|,'_-

g Reconnect Server

L ! Dizsconnect Server

x Remove Server

l,’ Server Status

Figure 21: The OPC Server Context Menu

4.1.2. Delete an OPC Connection

To remove an OPC Server, click the Remove Server button in the server context menu. The
OPC connection will be then released, and the selected server node and its children nodes will
be consequently removed from the OPC Servers tree view.

4.1.3. Delete all OPC Connections

To remove all added OPC servers, click the Remove All Servers button on the menu bar or in
the item’s menu when you right click on the OPC Servers.

4|0 % B
| 121X

= @ OPC Servg
E| Integra

2. Connect to OPC DA Server

Remove All Servers

Figure 22: Remove All Servers

All servers nodes will be then deleted from the OPC Servers tree view and all OPC connections
will be released.

4.1.4. View OPC Server Status

To view the OPC Server status, select your OPC server node, right click on it and select Server
Status from the displayed menu.
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The following dialog screen will appear:

- -

& Server Status x
Property Value

Server Name IntegrationChjects Advanced Simulator. 1

Server IP 127.0.01

Server Start Time Friday, March 18, 2016 2:03:16 FM

Server Cumert Time Friday, March 18, 2016 2:12:28 PM

Server Last Update Time Friday, March 18, 2016 21215 FM

Server Cument State RUNNING

Server Major Version 1

Server Minor Version 0

Server Build Number 0

Server Vendor Info Imtegration Objects’ OPC Advanced Simulataor; hitp:/Awww integrationobjects .com

OK

Figure 23: Server Status Dialog Screen

This screen provides you with the current status information of the selected OPC server.

4.1.5. Browse the OPC Server

You can browse the server address space (all branches and items) for any OPC DA Server that
supports OPC DA browsing. To browse your OPC server, right click on your OPC server node
and choose Display Tag Browser from the server context menu.
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ﬁ% OPC Server Address Space = b4
| Server Properties |
Server IntegrationObjects . DAHDASImulatorCEZD0E. 1

Host IP 127.0.01

= IntegrationObjects. DAHDASImulatorC#2008.1
=+ Simulation
- Min_TS
- TagMT_I1
- TagNT_UN
- TagNT_I2
- TagNT_UIZ
- TagNT_l4
- TagNT_UI4
- TagVT_R4
- TagVT_RE8
- Tag MT_DATE
- Tag MT_BOOL
- TagVT_BSTR
= Static
- Static. Tag VT_I4
- Static. Tag VT_R4
- Static. Tag VT_RE

0K

Figure 24: OPC Server Address Space

4.2. Add an OPC Group

To add a new OPC group to a connected OPC server, right click on the server node and select
Add Group from the displayed menu.
The following dialog screen will appear:
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" Add Group X
| General Properties |
Group Mame | roup |
|Update Rate : | 1000 = | (ms)
Dead Band | 0.00~= | (3]
Time Bias : | = | (min)
| Read Mode |
Rezd Mode CnDataChange -
[ \wirite Mode |
Write Mode Synchronous o
Apply Cancel

Figure 25: Add Group Dialog Box

General Properties

Group Name: The name must be unigue among the other groups already
created in the OPC Server.

Update Rate: specifies the fastest rate at which data changes for this group may
be sent by the server. Passing 0 indicates that the server should use its fastest
available update rate. The update rate is specified in milliseconds.

%Dead Band: is the range through which the input may be varied without
initiating a response. It specifies the change percentage in an item value that will
cause a notification of this value to a client. Specifying a 0.0 value indicates that
all changes are to be received.

Time Bias: The purpose of the Time Bias is to indicate the time zone in which the
data was collected. Enter 0 to use the default system Time Bias.
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¢ Read Mode: indicates the read mode to be used for the group. We can
distinguish three read modes:

v' OnDataChange (for OPC DA version 2.05 and higher)
v' Synchronous: allows a client to perform synchronous read requests to
the OPC server. There are two types of read source:
o DEVICE: reading data from the device
o CACHE: reading data from the OPC Server cache
v" Asynchronous (/O 2.0): allows a client to perform asynchronous read
requests to an OPC DA version 2.0 or higher compliant server.
e Write Mode: indicates the write mode to be used for the group. We can

distinguish two write modes:

v" Synchronous: allows the client to send synchronous write requests to
the OPC server.

v" Asynchronous (/0 2.0): allows the client to send asynchronous write
requests to the OPC server (for OPC DA version 2.0 or higher).

4.3. OPC Group Management

Right click on the selected OPC Group node and the following context menu will be displayed.

El_l'li Add Items

Import Items From CSV
Export [tems To C5V

Read Mcode 2
Write Mode r

Set Group Properties

m

m

Remowe Group

VRO FNVe PP

View Group Properties

Figure 26: OPC Group Context Menu

4.3.1. Add OPC Items
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To add OPC items to a group, click on Add Items context menu item. The Add Items
window will be displayed. Then, drag and drop items from the left side items tree to the
right side grid view and click the Apply button.

< AddItems - = x
| General Properties |
Server Progld - IntegrationC bjects. DAH DASimulatorC#2008.1 Group Number : 1
Server Address 127.0.01 ltems Number 0
Group Name Group 0
[ IntegrationDbjects. DAHDASImulatorC#2008.7 | OPC ltem
= Simulation Simulation/Min_T5/Tag VT_I1
- Min_TS _ ) )
- TagVT_I1 Simulation/Min_TS/Tag VT_UN
- Tag VT_UN Simulation/Min_TS/Tag VT_|2
" Tag VT 12 Simulation/Min_TS/Tag VT_UIZ
- TagVT_UI2
- Tag VT _l4 Simulation/Min_TS/Tag VT_|4
~ TagVT_Ul4 Simulation/Min_TS/Tag.VT_UI4
" Tag VT R4 Simulation/Min_TS/Tag VT_R4
- TagVT_R8 SR
- Tag VT_DATE Simulation/Min_TS/Tag VT_RS
- TagNT_BOOL Simulation/Min_TS/Tag.VT_DATE
- Tag VT_BSTR ) ) )
-~ TagVT_I1 Simulation/Min_TS5/Tag VT_BOOL
- TagNT_UN Simulation/Min_TS/Tag VT_BSTR
- TagNT_I2
- TagVT_UI2
- TagNT_l4
- Tag VT_UI4
- Tag VT_R4
- Tag VT_RE
- Tag VT_DATE
-~ Tag WVT_BOOL
- Tag VT_BSTR
[=} Static
- Static. Tag VT_l4
- Static. Tag VT_R4
- Static. Tag. WVT_R8
To add an item, drag and drop it to the Grid. Apply i l Cancel
P | m | > Toremove an item, selectit by clicking on OPC items list and press the "Del™ key from the keyboard.

Figure 27: The Add Items Dialog Box

To add all items, you can drag and drop the branch node that contains the OPC Items to the grid
view or right click on the node and press the Add menu item or select multiple tags using the
mouse and the shift key in your keyboard. To remove items from the selected list, you can select
multiple items using the shift key in your keyboard and delete them using the Del key or press
the Remove selected items menu item.
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4.3.2. Import Items from CSV

You can import a tags configuration from a CSV file using the Import Items from CSV
button available in the group right click context menu. The CSV file should have the
following format: Item ID, Item State and Item Data Type.

4.3.3. Export Items to CSV

You can export added tags into a CSV file using the Export Items to CSV option. The
file will include all OPC tags with the following properties: Item ID, Item State, and Item
Data Type.

4.3.4. Change the Read Mode

To change the read mode of the OPC group, click the Read Mode context menu item,
you will have the list of available read mode as shown below.

c'} Add Items

Import Items From CSW

s

KE‘ Export Items To CSV

I {, Read Mode L CnDataChange

/’ Write Mode b | Synchronous 3 From CACHE
o ¥
“& Set Group Properties Asynchroncous From DEVICE

@ ove All Ikems
x Remowve Group

Wiew Group Properties

m

Figure 28: Group Read Mode

4.3.5. Change the Write Mode

To change the current group’s write mode, click the Write Mode context menu item and
select the new mode as shown below.
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|5 Addltems

Remowve All Tkems

Remowve Group

xﬂ Import Items From CSV

xd Export Items To C5V

,f, Read Mode »

e Write Mode k Synchronous

3 .

“5@’\\, Set Group Properties Asynchronous 102
4

View Group Properties

Figure 29 : Group Write Mode

4.3.6. Set Group Properties:

To change the properties of an OPC group, click on the Set Group Properties context
menu item. The following dialog screen will be prompted:

i~ Y

% Group Properties _ b
Group Name : 3’““" |
Update Rate (ms) : | 1000
Time Bias (min): | o]
Dead Band : | 0.00]
| Active State

| oK | Cance |

Figure 30: Group Properties Dialog Box

Using this dialog box, you can:
¢ Change the name of the OPC Group. Note that the group name must be unique,

e Update the other group properties which are the update rate, the time bias and
the dead band),
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e Activate/Deactivate the group state by checking/un-checking the Active State
check box.

You can also use this dialog screen to view the current information related to the selected
group.

4.3.7. Remove All Items

To delete all items of the group, select the related group node and click the “Remove All
Iltems” context menu item. All added items will be removed from the tree view.

4.3.8. Remove OPC group

You can delete an OPC group by clicking on the Remove Group context menu item. The
group node (and all added tags to the group) will be deleted from the OPC Servers tree
view.

4.4, OPC Item Management

This section describes how to manage OPC items. In the following description, it is assumed
that at least one OPC item is already added to an OPC group.
Right click on the OPC item node, the following context menu will be displayed:

/  Write ltem Value
[3)] Editvariable

Q Remowve [tem

View Item Properties

Figure 31: OPC Item Context Menu

4.4.1. View Item Properties

You can view the tag properties in a new window. This screen view shows all information related
to tags:

e Tag ldentifier
e Tag Current Value

e Tag Data Type
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o Tag Quality

e Tag Time Stamp Tag Access Rights

o Tag Description
e DA Server ProgID

e DA Server Address

e Group Name

o The Variable Name correspondent to this tag

3

B Ttem Properties

General

ltem 1D :

ltem Diata Type :
[tem Quality :

[tem TimeStamp :

[tem Description :

Advanced
Server ProglD :

Server Host P :
Group Mame :

Yariable Name :

[tem Current Value :

[tem Acocess Rights ¢

| Simulation/Min_T5/Tag.

|1.63239289385948E-320

VT2

|Gnud.Nun-spedﬁc.an Limited.

|1'If3ﬂf'|5_.-"3 12:00:00 AM

|Read_Wiite

0

|IntegrationObjects. DAHDASmulatorC#z |

1127.0.0.1 |

|Gmup 0 |

| SimulationMin_TSTagVT_I2 |

OK

Figure 32: View OPC Item Properties
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4.4.2. Remove an OPC ltem

You can remove an OPC Item by clicking the Remove Item context menu item. The
OPC item will be removed from the tree view.

4.4.3. Write Item Value

To write a value to an OPC item, first, you need to set the write mode of the related
OPC group. Then, right click on the item and select the Write Item Value context menu
item. The following dialog screen will appear:

-

[tem Current Yalue :

[tem Diata Type :

/7 Write Item
[ ltem Properties |
Server ProglD : IntegrationObjects. DAHDASIimulatorCE2008.1
Server Address : 127.0.0.1
Group Mame : Group 0
OPC ‘winte Mode : Asynchronous
[tem Mame : Simulation/Min_TSTag NVT_UI2

13083
VT_I2

Enter the New Value -

Walue : |13-|]-|

| Apply

| Cancel

Figure 33: Write Item Dialog Box

This dialog box displays the following information:
The OPC Server ProgID

The OPC Server Address

The OPC Group Name

o

o

o

O

o

The current Write mode specified for the related OPC group

The Item ID
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o The Iltem Data Type
o The Item Current Value

To complete the write operation, enter the new value to be written to the item and
click the Apply button to confirm.

4.5. OPC Automatic Reconnection

Whenever a communication problem occurs with any connected OPC Server, the OPC
Calculation Engine automatically starts the OPC reconnection procedure in order to reestablish
the communications.

During the time interval in which the connection to the requested OPC Server is lost, the
corresponding OPC items will be kept in their latest status and the server node will be
highlighted by a red icon and disabled.

Once the communication is reestablished and the reconnection is successful, the OPC Server
will be enabled back and the execution of the calculations will be resumed.

5. Archiver Functionalities

The archiver stores the calculations results in the following types of database:
e SQL Server databases.
e Oracle databases.
e MS Access databases.
e Databases using OLEDB connection provider.
e Databases using ODBC connection provider.

In this section, we will describe the necessary steps to configure an archiver.

‘::“v File | Data | Calculation Help

’ 3 €3 €9
' 4 Yy = L"‘—‘.’ ba tl—‘.’
Connect Disconn ect Fe e Remove \j
— A Start  Edit Remove

OPC Server HArchiver

Figure 34: Data Ribbon Bar
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5.1. Add New Archiver

To add a new archiver, click the New button available in the archiver category in the ribbon
bar. The following wizard will appear to take you through the different configuration steps:

-~

i Add Mew Archiver Wizard _ ¥
-
%)
Lm
Welcome to the Add New
Archiver Wizard
This wizard will guide you through the steps of adding a new archiver.
To continue, click Mest.
<Back || MNext> | | Cancel

Figure 35: Add New Archiver Wizard

Step 1: Click the Next button. The following window will be displayed:
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i Add New Archiver Wizard _ 4
T
| ' j: Connection type
]

Flease choose the type ofthe required database.

Server Type SEL Server -

SQAL Server
Oracle

M5 Access
QDBC
QLEDE

< Back Mext = Cancel

Figure 36: Selecting Database Type

You can archive data in the following historian types:
e SQL Server database,
e Oracle database,
e MS Access database,
e ODBC database,
e And/or OLEDB database.

Step 2: Select the database type. Click the Next button. You will then be prompted to
configure your connection string depending on the selected database type:

e SQL Server Type: if you select SQL server database, the following window will be
displayed:
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Cde Add Mew Archiver Wizard x

?ﬁ Configure SQL Server
=7

Flease choose yourserver name and the authentication tvpe

SOL Server DEV21-PC |

Luthentication: Windows Authentication |z|
Login : | |
Passwaord | |

Flease choose the database inwhich you want to archive your OPC Data.

Database Name :  |master

| Test Cannection |

| <Back | MNext> || Cancel

Figure 37: SQL Server Connection Dialog Box

- Server name: The name of the SQL Server is available in your network.

- Authentication: To connect, you can choose one of the two following authentication
modes:

v Windows Authentication

v' SQL Server Authentication: In this case, you have to specify the login and

the password used by the SQL Server driver when connecting to SQL
Server.
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Eg Add New Archiver Wizard

%‘iﬁ Configure SQL Server
lm

Pleaze choose your server name and the authentication type :

SGOL Server DEVA-PC |

Authentication: S0L Server Authentication |Z|
Login : |sa |
Password ; | P |

Fleaze choose the database inwhich you want to archive your OPC Data.

Database Name:  |master |Z| |§|
| Test Connection |
| <Back | Next> || Cancel

Figure 38: SQL Server Authentication Mode

e Oracle Type: if you select Oracle database, the following window will be displayed:
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S Add New Archiver Wizard - X

?ﬁ Configure Oracle

£

Pleasze type vour Server/Service name and user authentication :

Data Source |>‘:E |

User Name |S1_.rstem |

Password : ||--||-||| |

Test Connection |

| <Back | Next> || Cancel

Figure 39: Oracle Connection Dialog Box

- Data Source: The Oracle data source name.
- User Name: The user account login.
- Password: The user account password.

e MS Access Type: if you select MS Access database, the following window will be
displayed:
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i Add New Archiver Wizard

Configure MS Access

s
e

Flease enter your M5 Access database connection
information

- File Path: A mdb file that contains the MS Access database.

- Database Password : If your database reguires a password,
check the Database Password box and enter the password

File Path : |C:AFiles\OCE_Archiver.accdb | | Browse

/| Database Password

Database Password

Password - |[eeessssss

| <Back

Cancel

Figure 40: MS Access Connection Dialog Box

You can browse the path to the MS Access File or manually type the path in the

File Path text box.

If your MS Access database requires a password, check the Database Password

box and enter the password in the Password field.

This type of configuration could only be used for local connections. In order to
connect remotely to any MS access database, you should select the ODBC

connection configuration.

e ODBC Type: if you select an ODBC database type, the following window will be

displayed:
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i Add Mew Archiver Wizard — x
%= _ _
= 1 Configure ODBC Connection
Lm0
Connection string :
DRIVER={MySGQL ODBC 3.51 Driver); SERVER=127.0.0.1; PORT=3306;
DATABASE=my=ql; USER=roct; PASSWORD=io; OPTION=0;
Test Connection
| < Back || Mext = | | Cancel

Figure 41: ODBC Connection String Dialog Box

In this dialog box, you need to enter the connection string of your database. The
example in the above figure shows a connection string for the 3.51.17 version of

the MySQL driver.

e OLEDB Type: if you select an OLEDB Historian type, the following window will be
displayed:
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S Add New Archiver Wizard - X

Configure OLEDB Connection

L l'—;r:%
suey)

Connection string :

Provider=Microsoft ACE. OLEDE.12.0;Data Source=c:myBxcel xdsx; Bxtended
Properies="Excel 12.0 ¥ml;HDR=YES";

Test Connection

| = Back || Mext = || Cancel

Figure 42: OLEDB Connection String Dialog Box

In this dialog box, you need to enter the connection string of your OLEDB
historian. The example in the above figure shows a connection string for an Excel
2007 (and later) spreadsheet.

Step 3: After entering the necessary connection parameters, click the Next button and the
following window will be displayed:
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i Add New Archiver Wizard _ ¥
ol I
i
ﬁ”‘? 1 Select your tables
L

Table Information :

® Create New Table

/| History Tahble: |Histn:|r§..rTaI:|Ie | Select Columns

/| | Ipdate Table |L||:u:|ateTaI:-Ie | Select Columns

Browse Available Tables

]
1
]
I
i
]
|
(Wi
il
h
[
=
u]
]

Insert per block

<Back || Mext> | Cancel

Figure 43: Select Tables Dialog Box

The OPC Calculation Engine offers the possibility to archive the data in existing tables or
to create new ones.

When checking the Insert per block option, you can take advantage of database
versions that support the functionality of inserting multiple data in a single operation.

Note that the “Insert per block” functionality does not apply for the OLEDB and ODBC
archives.

To select your tables, you can:

o Create new Table: If you choose this option, the OPC client will create two
new tables into the selected database:

1. History Table: The history table is used to save all received data.
By default, the created table has the following columns:
- Operation ID: The operation’s identifier.
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- Operation Result: The operation’s current result.
- Operation Time Stamp: The time stamp at which the data was
calculated.

2. Update Table: The update table will contain only the last received values of
the OPC tags. By default, created columns are the same as previously listed
for the history table.

To add more columns to the tables, click on Select columns and check the
wanted columns to be added. You can add the following properties:

- Operation Expression:The operation’s syntax.

- Destination Tag: The OPC Item where the result is written.

o Browse Available Tables: In this option, the OPC Calculation Engine
browses the list of available tables under the selected database as illustrated

below.
i Add Mew Archiver Wizard _ ¥
e
i
ﬁ”‘i 1 Select your tables
L

Table Information :

Create Mew Table

=]
=1
ol
i
[=1]
(=)
T

| Update Table

(W]
th
il
a
=

L

® Browse &vailable Tables

4l History Table:  |HistoryTableB - Map Select Columns

/| Lpdate Table UpdateTable Test = Map Select Columns

History Tablefb

spt_fallback_db
Insert per block spt_fallback_dev
spt_fallback_usg
History TableSAal
History Tablets
|pdateTable_Test
ContactTable

Clause
spt_monitor
I"-'ISrepl ication_options

- aa

< Back Mext = Cancel

Figure 44: Browse Existing Tables
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After selecting an existing table, you will need to map fields of the tables. Click the Map
button to proceed:

P

e Database Mapping = X
Fields Mapping
—— | Bdisting|————— [ Template |
Existing Table Template Table
l Fields l Fields
|0 operationiDjint | | operationiD [Required] |
| operationResultfloat | | i operationResult [Required] |
ey OperationTimeStamp|dat... > |[I'EI.'I} TimeStamp [Required] |
To map a fickd, TET OperationExpression [Opticnal]
drag and drop it to THT inati i
the Templats DestinationTag [Optional]
treeView
[ Mapped Fields |
OperationlD — Operation|D [Reguired]
COperationResult —> Operation Result [Required]
Operation TimeStamp —= Time Stamp [Required]
| Remaove |
ok || Cancel |

Figure 45: Fields Mapping

In this dialog box, you have to match which data will be associated to the columns of the
selected table. The Template Table in the right side is the default table of the archiver. The
existing table in the left side is the table previously selected. To do the mapping, drag and
drop the field from the existing table to the corresponding one in the template table.

Mapped fields will appear in the text zone “Mapped Fields” at the bottom of the dialog
screen. You can select the item and click the Remove button if you want to cancel the
mapping operation.

Step 5: Click the Next button to proceed and the following window will appear to
summarize your archiver configuration.
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-~

i Add New Archiver Wizard

Server Type : S0L Server
{ Server Name : DEVZ1-PC
&:g Database Name : master
Update Table Name - UpdateTableh
History Table Name : History Tableb
Authentication Mode : S0 Server

User D : =3
Password - 10

| Finish | Cancel

Figure 46: Archiver Configuration Summary

Click the Finish button to complete the process.

5.2. Start Archiver

To start the archiving process, go to the data ribbon bar and click the Start in the Archiver
category.

Mew Start Edit Remaove
Archiver

Figure 47: Start Archiver
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5.3. Stop Archiver

If the archiver is running, you can stop it by clicking the Stop button.

New Stop  Edit Remove
Archiver

Figure 48: Stop Archiver
5.4. Edit Archiver

Click the "Edit" button in the archiver category of the Data ribbon bar to modify the table

settings of an existing Archiver.
If you have both an Update Table and a History Table configured, you need to choose

which table you need to modify first.

& Edit Archiver x

Choose the table you want to update :

® Update Table

History Table

QK Cancel

Figure 49: Choose Table

When you choose to create new history and update tables, only OperationlD, Operation
Result, and Operation Time Stamp columns are selected by default.

customerservice@integrationobjects.com 51



1 Q infegralion

objects Integration Objects’ OPC Calculation Engine User Guide

% Table Configuration b4

Table Configuration :
| Operation Result
| Operation Time Stamp

Cperation Expression

Destination Tag

Ok Cancel

Figure 50: Table Configuration

To archive the Operation Expression and/or the Destination Tag, you have to check the
related options. Then, click the OK button.

Note that when you choose to create new history and update tables, only OperationlID,
OperationResult and OperationTimeStamp columns are enabled by default.

5.5. Remove Archiver

To remove the Archiver, click the Remove button available in the Archiver category of the
Data ribbon bar.
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6. Calculation Functionalities

OPC Calculation Engine enables you to easily define your calculation equations in the operation
editor.

a | I:LI = ﬁ:l n | |n- # | f-" |¥E‘§'Bui|d operations

1| TI100 + S50 - =sgro(Tagl):

Z  Besultl = cos((PI * Direction) J Z)%<4;

3| 2in{PI400) + abs(FI101G) - =sum(TI103A,TI44,TI100):
4 | PV22 - 55 4+ loglO(PIZ22) * min(PI388,PI401):

5| stdev (Tag2, CI101A, 13) + KB = PI388;

Figure 51: Calculation Operation Examples

As illustrated above, each operation should end with a semi-colon (;). You can write down all
operations in one single line or in multiple ones.

You can write the operation's result in an OPC Item. To do so, you can use the equal sign (=).
For example, in the line 2 of the above figure, the result of the calculation will be written into
"Resultl" tag.

The user can edit the operations using the different functionalities present in the operation tool
bar shown below.

d | I:LI e ﬁ:l n | | 8% = | fx | &EBuild operations

Figure 52: Operation Tool Bar

The operation tool bar enables you to:

o < Clear all operations
By Copy the selected zone of text
= Cut the selected zone of text
G paste the selected zone of text
e % /% Undo/Redo a previous change
o M Find and replace a specific text

e ®l Gotwa specific line

o JX Show the predefined functions in the OPC Calculation Engine
o 4% Build you operations

o P Start calculations

o [F Stop calculations
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6.1. Variables
Equations are built using variables. A variable can be an OPC item or a constant. You can use
the OPC items with their default names or define new variables using a friendlier name.

6.1.1. Add a variable
To add a new variable, go to the calculation tab in the ribbon bar menu as shown in the

figure below.

lculation

[
1)

File  Data
- fx m
Variables Functions Eimld =
Diat

objects Dperations

8]
i

Figure 53: Calculation Tab

Now, click on the Variables button. A dialog window containing your previously added

variables should appear.
Right click on the variables node, select Add Variable from the displayed menu and then

choose the type of variable you want to add.
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-

Varables X

| 121X
= Warig= ; =

o il D[ Add Variable | B AddTag Variable
- F \‘f Delete All Variables "-i'; Add Constant Variable
- & P00
- %5 Randomint
- % Randomint?
-~ %% Handomint4 4l
- %% RandomReald :
- % RandomReal2 :
- &% HandomUInt1 4l
- %% RandomUInt2
- % RandomUintd B
- 25 Result]
- &% SimulationMin_TSTagVT_UIN
- &2 TI100
- = TIT03A
- = \nfritablelnt b

Figure 54: Add a New Variable

Adding a constant variable will add a variable whose value do not change. This type of
variables is generally useful to manage engineering unit conversion, adding a bias, etc.

=) Add Constant x |
MName |Cur15tarrt'| |
Walue |D |
Uit | |
Description
Cancel | | OK |

Figure 55: Add a Constant Variable
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When choosing Add Tag Variable, the following dialog box form will appear:

Add Tag Variable

Select vour tag's server
127.0.0.1:IntegrationObjects. DAHDASImulatarCH#2008.1

Drag your item form the following list :

Dirop the selected item :

(-] | Simulation./Min_TS/Tag.V'T_I1

Configure your variable properties :

= (@ OPC Server Name PV4|
i 5] IntegrationObjects DAHDASimulatorC#2008. 1 Value 5T
= Grou.pD ; ; D;E-,scriptim
-~ %54 Simulation/Min_TSMag VT _I1 Source 177 0.0.1:IntearationObie
- SimulationdMin_TS/Tag VT_LIN nit i

- &2 Simulation/Min_TSTag VT_I2 k|
- = Simulation/Min_TSTag VT_UI2 :
- 54 Simulation/Min_TSTag VT_l4 g
- 25 Simulation/Min_TSTag VT_LUI4 d
- %54 Simulation/Min_T5/Tag VT_R4
""" 4 Simulation/Min_TS/Tag VT_R8

Cancel

Figure 56: Add a Tag Variable

Select your server where your tag resides, then drag and drop the tag to the right text
box. Below are the properties of the tag variable:

e Name : that will be used as an alias

e Value : you can assign a default value to the tag

e Description

e Unit

To edit a tag variable from the tag list in your main interface, right click on the tag from
the available list and then click on Edit variable button, as shown in the figure below.
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Write Item Value

/
[x)] Edit variable
(X

[ T

Remove [tem

% | View Item Properties

=

Figure 57: Edit a Variable

The following window should appear:

-~ Y

Configure your variable x
Server [P : 127.0.01

Server ProglD : |ntegrationObjects AdvancedSimulator.1

ltem Name : Random/int1
Mame Pression|
1-:"alu«e 1_5_ B
De-s:criptim I;u-rr:.p [-:;esmon
Uit BT
oK | | Cancel

Figure 58: Configure a Variable

6.1.2. Delete a variable

To remove a variable, go to the variables window, right click on a variable and select
Delete Variable from the displayed menu as illustrated below:
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Variables X

| I_.ilg] Direction
= X Variables - ﬁ:lr:: E;rmm
- 138 Constant] Torhe

- i Diirection ' Description
o F|1|x Delete Variable
o PIAOT

- %% Pression

o i PAE 4
- & Pvd5 :
- %% Handomint2 H
- %% Handomintd 4
- %% HandomReald —
- %5 RandomReald

- %% HandomUInt1

- &5 HandombInt2

- 2% HandomlIntd

- s SimulationMin_TS5TaghWT_UIN

- a2 Tl44

(|
|
T
i
1]
(]
=]
il
[
I

Figure 59: Delete a Variable

6.2. Edit Operations

The user can edit the calculation operations using his keyboard. He can also use the different
functionalities offered by the operation tool bar.

6.2.1. Find & Replace

To search for a specific word, sentence, or part of a word, you can use the find and replace
functionality (CTRL+F).

-

Find and replace x

Find:  |Taa? |

Match case Match whaole word

Replace: | PumpValue |

| Findnext || Replace || Replaceall |

| Close |

Figure 60 : Find & Replace
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You can also replace the word that you want to find using the same window.

6.2.2. Goto Line

To go to a specific line in your calculations, click on GoTo option (CTRL+G) and the
following window will be prompted.

- =

(o To Line x

Line number (1 - 4):

OK Cancel

Figure 61: Go To Line
6.2.3. Predefined Functions

To check the list of the predefined functions, go to the calculation tab in the menu bar
and click the Functions button. The below window should appear:
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f-f List of Functions

Function
abs

acos
asin
atan
atan
average
ceiling
cos
cosd
cosh

E

f=2in]

floar

log
log10

max

Description Example
Calculates the absolute value of a numeric parameter. abs(-10) =10
Retums the angle whose cosine is the specified number. acos(1)
Retums the angle whose sine is the specified number. asin(1)

Retums the angle whose tangent is the specified number. atanil)

Retums the angle whose tangent is the guotient of two specified numbers. atan2fx, v}
Retums the average of the numbers provided. average(7 2, 54, 45)=152
Retums the smallest integral value that is greater than or equal to the speci... | ceiling(12.4)
Calculates the cosine of a number. cos(Pl)y=-1
Calculates the cosine of a number in degrees. cosd(180) =-1
Retums the hyperbolic cosine of the specified angle. coshix)
Represents the natural loganthmic base, specified by the constant, e. E=271828
Fetums e raised to the specified power. enp(4)

Retums the largest integer less than or equal to the specified number. floor(7 45) =7
Retums the natural (base &) logarthm of a specified number. Ini4.75)
Retums the logarithm of a specified number in a specified base. log(4.75, 2)
Retums the base 10 logarthm of a specified number. log10{1) =0
Retums the larger of two numbers. maxi(d, 57) =57

Close

Figure 62: List of Predefined Functions

Here is the list of available functions in the OPC Calculation Engine:

Function Description Example
abs Calculates the absolute value of a numeric parameter. abs(-10) = 10
acos Returns the angle whose cosine is the specified number. acos(1)
asin Returns the angle whose sine is the specified number. asin(1)
atan Returns the angle whose tangent is the specified number. atan(0)
Returns the angle whose tangent is the quotient of two
atan2 . atan2(x, y)
specified numbers.

cosh Returns the hyperbolic cosine of the specified angle. cosh(x)
cos Calculates the cosine of a number. cos(Pl) =-1
cosd Calculates the cosine of a number in degrees. cosd(180)=-1
exp Returns e raised to the specified power. exp(4)

ceiling Returns the smallest integra.ll value.that is greater than or ceiling(12.4)

equal to the specified decimal number.
floor Returns the largest integer less than or equal to the specified floor(7.45) = 7

number.
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In Returns the natural (base e) logarithm of a specified number. In(4.75)
Returns the logarithm of a specified number in a specified
log ) gar pectl ! I pectl log(4.75, 2)
base.
log10 Returns the base 10 logarithm of a specified number. Log10(1)
max Returns the larger of two numbers. Max(4, 57) = 57
min Returns the smaller of two numbers. Min(4,57) =4
power Returns a specified number raised to the specified power. Power (2, 4) = 16
rand Returns a random number between 0.0 and 1.0. rand()
sum Sum the entered values Sum (10, 5,4) =19
trunc Returns a number truncated to a specified number of digits. trunc(67.84) = 67
. 7.2,5.4,
average Returns the average of the numbers provided. average( >
45) =19.2
Estimates gtapdard deviation based on z.:\sample. The stdev(130,132,127,
stdev standard deviation is a measure of how widely values are 135)
dispersed from the average value.
sin Calculates the sin of a number. sin(45)
sind Calculates the sin of a number in degrees. sind(90)= -1
sinh Returns the hyperbolic sin of the specified angle. sinh(0.75)
sqrt Calculates the square root of a number. sqrt(25)
tan Returns the tangent of the specified angle. tan(30)
tand Returns the tangent of the specified angle in degrees. tand(45)= 1
tanh Returns the hyperbolic tangent of the specified angle. tanh(0.1)
Table 3: Predefined Functions List
Variables Description values
£ Represents the natural logarithmic base, specified by the 571828
constant, e.
P Represents the ratio of the circumference of a circle to its 314159

diameter, specified by the constant, .

Table 4: Predefined Variables List

6.3. Build Operations

Before starting the calculations, you should build the operations to check if there are any syntax
errors, incorrect operations, or missing variables.

If the calculation operations are valid, you will get the following figure:
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| | | 8% 0| fx | #Pedit B start
N* | Operations Results Timestamp Destination
1 TN00+25cos(PIysin(TI44)
2 abs(TI103Ay Direction™6/45 - Pv4s
‘b Edit operation
m Remove operation

Figure 63: Build Operations

To edit or remove the operation, right click on it and choose the action you want to execute

When right click in the blank space, the user can choose either to add a new operation without
getting back to the edit mode or to remove all the expressions.

\ 1 | | 8% 31| x| Peait
N*  Operations Results Timestamp
1 TI00+25-cos(PI)sin(T144)

2 abs(TI03A) Direction*6/45

’ Start

Destination

PV45

|2l Add operation ‘

i Remove all |
Figure 64: Add/Remove Context Menu

If you select to add a new calculation operation, the following dialog box will appear:

Add Cperation

=25y G

EXx]

Add Cancel

Figure 65: Add Operation Workspace

Write your operation and click on Add. If the syntax is correct, it will be added to the operations
list.
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6.4. Start/Stop Calculations

After building the operations, you can start the calculations. To do so, click the Start button
available in the calculation tab or the operation tool bar, as illustrated in the figure below.

| i | | 8% @1 | fx | & Edi

M* | Operations Results Timestamp Destination
1 RandomInt4+RandomReal 8
2 sgrt(Randomint4)"Random Ulnt 1 Writablelnt 1

Figure 66: Start Calculations

Once the calculations are started, the OPC Calculation Engine will show your operations and
their respective results, as shown in the figure below:

|« i | | @8 0 | fr | & Edi Wstop
M*  Operations Results Timestamp Destination
1 Randomint4+RandomReal 8 40621 4545898438 3/18/2016 3:45:52 PM
2 sgit{Randomint4)*Random Ulnt 1 20601.4523759855 31872016 3:.45:52 PM WritableIrt 1

Figure 67: Calculation Operation Results

To stop the calculation process, click the Stop button in the calculation tab or in the operation
tool bar.
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TROUBLESHOOTING

Case 1. Cannot launch the OPC Calculation Engine

If you are using an evaluation license, you should first check the license validity by launching the
License Authorization tool. You can start it directly from the startup menu:

. OPC Calculation Engine
® Calculation Engine

n; License Authorization I
i Uninstaller

@ User guide

Figure 68: License Authorization

If the License Authorization tool shows that the demo has expired and you want to activate it
using your full activation license, you should in this case follow the steps below:

o Click the Register button from the License Authorization form as highlighted below:

customerservice@integrationobjects.com 64



o

infeqralion

x

-

The Demo has expired. Thank You

. License Activahon

Toregister Integration Objects' OPC Calculation Engine, buy and activate the license with our activation
process based on user D and activation code.

Click the register button to proceed. Register

Pleaze contact our customer service at:

customersernvice Eintegrationobjects .com

www integrationobjects.com

Figure 69: License Authorization (Demo Expired Case)

e Copy and send the User ID to the sales team { sales@integrationobjects.com }
so they can generate the dedicated activation code.

-

ES Register x
UserlD: |5335CWE?E1 0378B38C1DODOACISFERT6R9FE 11 EC?CEEFCACM @
Activation code : || |

‘ Register ‘ ‘ Cancel ‘

Figure 70: License Registration

e Enter the received code in the Activation code field and click the Register
button.

objects Integration Objects’ OPC Calculation Engine User Guide
3, Integration Objects’ License Authorization Tool
infeqgralion
10 objecis Your partner for operations excellence

General Information

Product Name - Integration Objects' OPC Calculation Engine

Company MName Integration Objects

User Name Windows User
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Case 2: Cannot start the OPC Calculation Engine service

In case the OPC Calculation Engine service could not be started, check if:
1. The license is still valid (see the first case)

2. The user has the privileges to run the service.

In order to check and change the user running the OPC Calculation Engine service, please
proceed as follows:
1. Open the windows service manager

2. Right click on ‘“Integration Objects’ OPC Calculation Engine” and select

“Properties”

Go to the “Log on” tab.

4. Check “This account” and enter the user credentials for the service as illustrated in
the figure below:

w

-

Integration Objects’ GPC Calculaticn Engine Service Properties (L. ﬁ

General | Log Cn | Recovery I Dependencies

Log on as:

(") Local System accourt
Allow service to interact with desktop

i@ This account: SAdmin Browse...

EESSWDFCI: SEREERRRRRBREERE

Qunﬂm-l passwnrd: FERRERRERRRRERR

Help me configure user account log on options.

OK || Cancel || Aoply |

Figure 71: OPC Calculation Engine Service Log On

5. Click the OK button.
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Case 3: Cannot connect to a local OPC Server

You should check whether the OPC Core Components are installed in your machine.

If they are already installed, you should use the regsvr32 command as shown below to register
them again:

1. Example (Windows 7, 64 bit, System Drive "C :"):

regsvr32 C:\Windows\SysWOW=64\opcproxy.dll
regsvr32 C:\Windows\ SyswOW=64\opccomn_ps.dll

ER Administrateur : C\Windows\System32\cmd.exe |£|E|éj

Microsoft Windows [wversion 6.1.76811
Copyright <{c? 2089 Microsoft Corporation. Tous droits réservés.

C:sWindowsssystemd2 regsurd2 C:xUindowssSysWOUG4N\opcproxy.dll
C:sWindowsssystem32 >regsvr3i2 C:ixWindows SysWOlle4d ~opccomn_ps.dll

Figure 72: Register OPC Core Components on Windows 7 64 bit

2. Example (Windows 7, 32 bit, System Drive "C :"):

regsvr32 "C:\WINDOWS\system32\opcproxy.dll"
regsvr32 "C:\WINDOWS\system32\opccomn_ps.dll"
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BN Administrator: C\Windows\System32icmd.exe === @

Microsoft Windows [Uersion 6.1.76HH]
Copuright <c> 2889 Microsoft Corporation. All rights reserved.

C:sWindowsssystemd2 dregsurd2 C:xUWindowssSustemd2hopcproxy.dll

C:sWindowsssystemd2 >regsvrd2 C:sUindows Svstemd2opccomn_ps.dll

Figure 73:Register OPC Core Components on Windows 7 32 bit

You can also repair the installation OPC Core Components using the installation wizard.

Case 4: Cannot add multiple operations. We added each operation on a separate line

In order to add multiple operations, you need to enter your operations in the operation editor
separated by a semi-colon (;).

You can also write one operation on multiple lines for visibility.

You can omit the semi-colon for your last operation.

Case 5: Cannot create atable in your database

When creating an archiver, you may encounter an issue when connecting to a database or
creating a table due to a lack of privileges as shown in the figure below:
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— - - - .
S | Integration Objects’ OPC Calculation Engine = X 1

[ o File | Data Calculation Help |

. X % = g—-; 5_:1_ Nt N |

Connect Disconnect Remove Remove w s ~—: =
Al Mew Start Edit Remove |
OPC Server Archiver 3
|OF'C Servers | & Bk B e | % 1 | fx | $iBuild operations B Start |
F=1b 4B £ Add New Archiver Wizard - x '
6 OPC Servers

= | Select your tables
L=

Table Information :
®) Create New Table
1 History Table: |Hi5toryTabIe | [ Select Columns

D Update Table : |UpdateTabIe | Select Columns

= Browse Available Tables

History Table: spt_fallback_db Map Select Columns

Update Table : spt_fallback_db Map Select Columns

| Insert per block

<Back | MNewt> |[ Cancel
Log M.
Date OPC/Calculation
2016/03/18 15:55:33 OPC
6 2016/03/18 15:53:47 ? int, OperationResult FLOAT Operation Time Stamp datetime 1 Exception message : CREATE TABLE permission denied in database master’.
© 2060313155307 . |
@  2016/03/18 155303 oPc i
| [ =

Figure 74: Permission Denied when Creating a Table

In this case, you need to either grant the right permissions to the user account of the OPC
Calculation Engine service or run the service with a user account having the required database
privileges.
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FREQUENTLY ASKED QUESTIONS

1. Can | connect to multiple servers using OPC Calculation Engine?

Yes, the OPC Calculation Engine allows you to connect to multiple servers.
= @ OPC Servers
E} |:| IntegrationObyjects O PCOAHDASImulator. 1
-- k" Group 0
El D IntegrationObjects KMNetOpeSimulator. 1
--r.._ Group 0
=- i Group 1

Figure 75: Connect to Multiple OPC Servers

2. Can | enter multiple operations?

Yes, you can enter multiple operations. You only need to keep in mind to separate
operations by a semi-colon (;).

3. Can I write operation result into an OPC Item?

Yes. To do so, you need to assign the result of your operation to your OPC Item. Use the
equal sign (=) for that purpose.

4. Can | archive my real-time calculation operations?

The OPC Calculation Engine enables you to archive your calculated data. It
supports SQL Server, Oracle, MS Access, OLEDB, and ODBC databases.

If you want to archive real-time raw data using an OPC DA interface, you
recommend using the OPC Easy Archiver solution.

You can find more details about our archivers under the following URL:
https://integrationobjects.com/opc-products/opc-data-archiving .

5. Does the OPC Calculation Engine support reconnection to the OPC DA
Servers?

Yes, the OPC Calculation Engine implements the automatic reconnection.

6. What happens if an operation contains items from different OPC servers
and we lose the connection to one server?
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The calculation will continue using the last known value of the disconnected OPC item.

7. How can | set a default configuration?
To set a default configuration, please proceed as follows:
e From your file tab, click the Save button to save your configuration.
e Then, click on the Define button. Browse and select the saved configuration.

Your default configuration is now defined. When restarting the OPC Calculation Engine,
the defined configuration will be automatically loaded.

8. How can I remove the default configuration?

To do so, click the Remove button available in the configuration category of the file menu.
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OPC CALCULATION ENGINE TRACING
CAPABILITIES

The OPC Calculation Engine has comprehensive tracing capabilities. It generates 2 log files,
which are:

- The CalculationGUILog.LOG that records errors and debug information of the
graphical user interface.

- The CalculationServiceLog.LOG that records errors and debug information of the
service.

If difficulties occur, the log files can be extremely valuable for troubleshooting. Under normal
operation, the logs contain very little information.

These log files are generated at start-up under the installation folder of the OPC Calculation
Engine.

The OPC Calculation Engine incorporates the Configuration.xml configuration file. The
configuration parameters have default settings and can be changed by editing the configuration
file.

To change the configuration parameters of the Configuration.xml file shown below, you can
either make the changes from the OPC Calculation Engine Settings dialog or open the file in a
text editor and edit the parameters.
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<GeneralConfig xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema">
<Style>Windows7Blue</Style>
<ColorStyle>Empty</ColorStyle>
<DefaultConfigPath>DefaultConfigPath\DefaultConfigFileName.oce</DefaultConfigPath>
<GUILogSettings>
<GUILogLevel>Error</GUlLogLevel>
<GUILogFileName>OPCCalculationEngineLog</GUILogFileName>
<GUIAutoAppend>true</GUIAutoAppend>
<GUIEnableLog>true</GUIEnableLog>
<GUIBufferSize>100</GUIBufferSize>
<GUIFileMaxSize>20000</GUIFileMaxSize>
<GUIAutoSaveTimeOut>10</GUIAutoSaveTimeOut>
</GUILogSettings>
<ServiceLogSettings>
<ServicelLoglLevel>Error</ServiceLoglLevel>
<ServiceLogFileName>CalculationEngineServiceLog</ServiceLogFileName>
<ServiceAutoAppend>true</ServiceAutoAppend>
<ServiceEnableLog>true</ServiceEnableLog>
<ServiceBufferSize>100</ServiceBufferSize>
<ServiceFileMaxSize>20000</ServiceFileMaxSize>
<ServiceAutoSaveTimeOut>10</ServiceAutoSaveTimeOut>
</ServiceLogSettings>
</GeneralConfig>

The parameters are listed in the following table:

Style The OPC Calculation Engine style. Windows7Blue

Setting Description Default Value

ColorStyle The OPC Calculation Engine color style. Empty

GUILogSettings

There are five log levels: Error

1. Control: Logs only control
messages. This log level is the

lowest level.
GUILogLevel
2. Error: Logs error and control

messages.

3. Warning: Logs warning, error and
control messages.
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4. Inform: Logs information, warning,
error and control messages.

5. Debug: Logs all messages. This is
the highest level.

The higher the log level, the more
information are recorded. We recommend
using level “Control” for a better
performance of the service. The other
levels are dedicated for troubleshooting
purposes.

GUILogFileName

The OPC Calculation Engine GUI log file
name.

OPCcCalculationEnginelLog

GUIAutoAppend

Set to true to continue writing log
messages in the existing log file or to false
to create a new file.

True

GUIEnableLog

True to create a GUI log file, by default it's
true.

True

GUIBufferSize

The maximum number of messages to be
stored in the runtime memory before
launching a write action in the hard disk.
The specified value must be greater than
100.

100

GUIFileMaxSize

The maximum log file size, in bytes. Once
this size is reached during runtime, the log
file will be overwritten.

20000

GUIAutoSaveTimeOut

ServiceLoglLevel

Specifies the time period to wait before
writing the log messages stored in the in-
memory buffer to the hard disk. Note that
the minimum value is 10 seconds.

There are five log levels:

1. Control: Logs only control
messages. This log level is the
lowest level.

2. Error: Logs error and control
messages.

3. Warning: Logs warning, error and
control messages.

4. Inform: Logs information, warning,

10

ServiceLogSettings

Error
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error and control messages.

5. Debug: Logs all messages. This is
the highest level.

The higher the log level, the more
information are recorded. We recommend
using level “Control” for a better
performance of the service. The other
levels are dedicated for troubleshooting
purposes.

ServiceLogFileName

The OPC Calculation Engine Service log
file name

CalculationEngineService
Log

ServiceAutoAppend

Set to true to continue writing log
messages in the existing log file or to false
to create a new file.

True

ServiceEnableLog

True to create a Service log file.

True

ServiceBufferSize

The maximum number of messages to be
stored in the runtime memory before
launching a write action in the hard disk.
The specified value must be greater than
100.

100

ServiceFileMaxSize

The maximum log file size, in bytes. Once
this size is reached during runtime, the log
file will be overwritten.

20000

ServiceAutoSaveTimeOut

Specifies the time period to wait before
writing the log messages stored in the in-
memory buffer to the hard disk. Note that
the minimum value is 10 seconds.

10

You can also monitor the application log from the main menu.

'Log Messages
¥ Date OPC/Calculation Log description
‘j 2014/04/04 12:06:20 OPC ltems have been successfully added to group Group 0 under 127 .0.0.1:IntegrationCbjects. KNetOpcSimulator. 1.
Q 2014/04/04 12:06:05 OPC The group Group 0 have been added to the 127.0.0.1:Itegratic—=———"*—=—Simulator.1 server.
G 2014/04/04 12:06:01 OPC Connection to IntegrationObjects KMNetOpc Simulator.1 server pr] i H=T

Fay

Service is Running

Figure 76: Clear Log Messages

To clear the log entries, right click on it and select Clear from the displayed menu.
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For additional information on this guide, questions or problems to report, please contact:

Offices

- Americas: +1 713 609 9208
- Europe-Africa-Middle East: +216 71 195 360
Email

- Support Services: customerservice@integrationobjects.com
- Sales: sales@integrationobjects.com

To find out how you can benefit from other Integration Objects products and custom-designed
solutions, please visit our website www.integrationobjects.com.
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