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section1. OVERVIEW

1.1. MAIN GOALS

Data Exchange 3 (abbreviated DXC3) provides simple and intuitive tools to design complex communication
between databases and industrial devices. With no programming effort or extensive knowledge of databases, Data
Exchange gathers process data for future analysis and warehousing. Data Exchange 3 moves data between an
industrial device, such as a PLC, and a database. This occurs in a variety of ways based on the process needs and
complexity.

1.2. HOw IT WORKS

Data Exchange 3 communicates with industrial devices using OPC. OPC is an industry standard communication
interface to industrial devices. OPC servers are identified by a unique OPC server name. For example:

Software OPC Server Name

RSLinx (local computer) RSLinx OPC Server

RSLinx (Remote computer) RSLinx Remote OPC Server
Simatic NET OPC.SimaticNET

WiInAC OPCServer.WIinAC

winCC OPCServer.WinCC

Consult the documentation of the specific OPC server for more information.

Data Exchange 3 communicates with databases using OLE DB. OLE DB is an industry standard communication
interface to databases. OLE DB providers for most popular databases and comes with Microsoft Windows.

A diagram of a system that connects several different databases with a number of PLCs is shown. OPC servers
and databases can be located on the same machine as Data Exchange 3 or they can reside on other machines on
the network.

The user creates Configurations using the Data Exchange 3 Editor. The Configurations define the database
connections, OPC connections, and the data transfers. The Data Exchange 3 Engine can run multiple
Configurations at once, and each Configuration can be independently controlled.

Data Exchange 3 consists of the following components:

Data Exchange 3 Engine (Service)

Data Exchange 3 Remote OPC Service (Service)

Data Exchange 3 Editor (Application)

Data Exchange 3 Manager (Application)

Data Exchange 3 Web Manager (Optionally enabled Web Interface)
MatrikonOPC Server for Simulation (Optional)

12/20/2022 COPYRIGHT 2019 ADVANCED ENGINEERING, INC. WWW.ADVENG.COM
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The Data Exchange 3 Engine runs as a service on Windows platforms. The Data Exchange 3 Manager allows the
user to configure and load a configuration. This tells the engine how, when, and where to move the data.

12/20/2022
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1.3. MAIN DEFINITIONS

Configuration — a file that holds all the information needed to run Data Exchange 3 Engine. The user builds this
file using Data Exchange 3 Editor.

Connections

Operations
Trigger

Variables

Transfer

Events

Databases — a collection of database connections. Each database connection
contains all the information needed to connect to the database.

OPC Servers — a collection of OPC connections. Each OPC connection contains all
the information needed to connect to the OPC server (usually a PLC or other industrial
device).

Web Services — a collection of web service connections. Each web service
connection contains all the information needed to connect to the web server. Web
services include SOAP, JSON, Socket, and HeadsUp services.

Operations — a collection of operations. Each operation consists of an optional Trigger,
and a set of Transfers. The Trigger tells Data Exchange 3 Engine WHEN to start a
particular operation. Each Transfer tells the Data Exchange 3 Engine WHAT and
WHERE to move. Information may be passed between transfers through the use of
variables.

Events — a collection of event messages that are saved in the Windows Event Log,
and viewable within the Data Exchange 3 Manager. The main purpose of Events is for
diagnostics.

12/20/2022
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1.4. PLATFORMS

1.4.1 DATABASE SYSTEMS
Data Exchange 3 can connect to any database available using the OLE DB providers available on your Microsoft

Windows computer. These include drivers for ODBC, Oracle and SQL Server. Database Notification Triggers and
Database CLR Integration require SQL Server.

1.4.2 OPERATING SYSTEMS

The Data Exchange engine runs as a service under Windows Server 2012, Windows Server 2016, Windows 7,
Windows 8 and Windows 10. It is a 32-bit application that will run on 64-bit operating systems.

1.5. MINIMUM SYSTEM REQUIREMENTS

Windows Operating System
.NET Framework 4.8
IE11, Edge or Chrome for Web Manager
Database
Database Notification Triggers  SQL Server 2008 R2 or greater
Database CLR Integration SQL Server 2012 or greater
MatrikonOPC

Microsoft .NET Framework 1.1 with Service Pack 1

12/20/2022 COPYRIGHT 2019 ADVANCED ENGINEERING, INC. WWW.ADVENG.COM
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1.6. NOTES FOR USERS OF PREVIOUS VERSIONS OF DATA EXCHANGE I,
2.0, AND 2.5

v" The Data Exchange 3 Manager and Editor can now can be installed on different computers than the Data
Exchange 3 Engine. Data Exchange 3 Remote OPC Service greatly simplifies OPC communications
between computers.

v" A new Data Exchange 3 Web Manager can perform most of the functions of the Data Exchange 3 Manager.

v' Data Exchange Il and 2.5 configurations can be imported into Data Exchange 3 by simply opening the
configuration.

o Disabled Operations should be enabled before importing and then disabled after importing.

v" Navigation of the Operations and Transfers is now done through the Tree on the left of the editor. Individual
saving of Operation and Transfer settings is no longer needed. The Configuration must still be saved after
changes.

v Copy and Paste and Drag and Drop of Operations, Transfers, and Schedules is supported within or
between Configurations.

v' Backup Configurations are stored in the same file as the Configuration and can be accessed from the
File->Manage Backups menu item.

v' Configurations can be compared to Back up versions or the current engine configuration to see what has
changed.

v" When using OPC tags in Database Transfers, single quotes around the OPC tags are no longer needed
because Data Exchange 3 will add the single quotes as needed.

v' The Data Exchange 3 Engine will use NULL for values when appropriate.
v' Data Exchange now includes the use of scoped variables.

v" New Trigger types, Transfer types, and other features.

v/ Configurations can be validated before downloading to the engine.

v" Enhanced Search, Search and Replace, and new Revert feature.

v' Because Data Exchange 3 works with the MatrikonOPC Explorer, a simple click of “View Tags” will now
allow you view the real-time OPC data values of a Transfer, Operation, or all Operations.

v" New Web Service features.

12/20/2022 COPYRIGHT 2019 ADVANCED ENGINEERING, INC. WWW.ADVENG.COM
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secTioN2. INSTALLATION

2.1. DATA EXCHANGE APPLICATION FEATURES

There are 5 different features that can be installed. These can all be installed on the same or on different computers.
The Service (i.e. Data Exchange 3 Engine) is licensed per installation by the total number of OPC tags and variables
used.

2.1.1 INSTALLATION FEATURES TO INSTALL
A. Management
This installs Data Exchange 3 Manager and Data Exchange 3 Editor.
B. Triggers
This installs only the drivers required by External Triggers and Database CLR Integration.
C. Service
This installs the Data Exchange 3 Engine that is run as a service. It is recommended to install the
MatrikonOPC Simulation Server with this feature. If the Service is installed, the OPC Shared should
also be installed.
D. Remote OPC Service
This installs the Data Exchange 3 Remote OPC Service that is run as a service. It is recommended to
install the MatrikonOPC Simulation Server with this feature. . If the Remote OPC Service is installed,
the OPC Shared should also be installed.
E. MatrikonOPC Simulation Server
This installs the following:
MatrikonOPC Server for Simulation
MatrikonOPC Analyzer
MatrikonOPC Explorer

F. OPC Shared

This installs shared items that are required by the Service and the Remote OPC Service. If the Service
or the Remote OPC Service is installed, the OPC Shared should also be installed.

12/20/2022 COPYRIGHT 2019 ADVANCED ENGINEERING, INC. WWW.ADVENG.COM
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2.1.2 INSTALLATION STEPS

Run Data Exchange 3 Setup v{version number}.exe

y Advanced Engineering, Inc. y Advanced Engineering, Inc.
M, Data Exchange 3 M, Data Exchange 3

Optional features to install

I agree to the License terms and conditions.

require d on

Agree with License terms Select features to install

Click Next button Click Install button

' MatrikonOPC Server for Simulation - InstallAware Wizard =& = & MatrikonOPC Server for Simulation - InstallAware Wizard (=2

MatrikonOPC Server for Simulation Pre-Requisites Installing MatrikonOPC Server for Simulation Pre-Requisities

® MatrikonOPC

Your system lacks the following pre-requisites required to install

Collecting information
MatrikonOPC Server for Simulation:

Preparing installation

Microsoft NET Framework 1.1 with Service Pack 1

iminate your DCOM headaches

Click Next to instal the required pre-requisites. Sehup wil resume once the required

pre equisites have been nstalled successfuly.

MFC71.dl, 11% complete

MatrikonOPC starts its installation MatrikonOPC installation being processed

Click Next button
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5 —
MatrikonOPC Server for Simulation - InstallAware Wizard

MatrikonOPC Server for

License Agreement

Setup Type

Welcome to the InstallAware Wizard for MatrikonOPC Server for Simulation

(Collecting information Collecting information ect the type up you would ke to perform:
tall MatrikonCy r for Smulation on this computer
ment then dick Next to continue,

Preparing installation Preparing installation

Tnstalling Software License Agreement . Installing
Between Matrikon Inc. (Matrikon™) and the Client named at the end of this o

stallati
paid— License.

Finalizing installation

The folloning are the terms and conditions under which Matrikon Inc. il be instaled to conser

provides this evaluation copy of the Matrikon Simulation Server,

L Definitions
L1 Licensed Product(s) means the Matrion Simulation Server,

including its compied object, including their APT, as well as

any images, photographs, templates, animations, audio, text, and

applets, and "online” or electronic or printed documentation of

the Matrkon software referred to in this License

1 m means the computer harduare equipmenton

which the Client has elected to install and/or execute the Licensed

@ T accept the license agreement:

O Ireject the licens eement.

Accept the license agreement Select the type of Setup.
Click Next > button Choose Complete Setup by default

Click Next > button

——
MatrikonOPC Server for i MatrikonOPC Server for Simulation - InstallAware Wizard

Destination Folder Start Menu

Collecting information e destination folder for the application. Collecting information lect the Start Menu group for the application.

g Floppy Disk Drive {A:)
4 &, Local sk (€

- J. Data Exchange 2 Configuration Fles y

b : . Data Exchange 3 Configuration Files L= You may choose to cre:

JEL e d

: faeba36e564fe 19459044717 R oA

b ) metob @

b ). Perflogs

1 { L4 Program Files |

b Programbata

b- ). Software

b ). Users

b i Windows

Preparing installation Preparing installation
Tnstalling

Finalizing installation

Folder path;

C:\Program Fies\Matrkon\0PC

Cooo o

Select destination folder Select Start Menu settings
Recommend using default setting as shown Recommend using default settings as shown

Click Next > button Click Next > button
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——
MatrikonOPC Server for Simulation - InstallAware Wizard

———
MatrikonOPC Server for Simulation - InstallAware Wizard
Enter Password Ready to Install

ord for encrypting the security per wil be needed to
curity per
‘Collecting information

Tnstalling ol

Collecting information Setup is ready to start installing MatrikonOPC Server for Simulation.
Preparing installation

Inctatng Please cick Next to install now. Click Back to review your installation settings.
[P ——ry———

Finalizing installation Finalizing installation

o enarypt the OF
rity

e ey

Select Password Click Next > button
Recommend using default settings as shown
Note: The default password is MatrikonOPC

Click Next > button

‘MatrikonOPC Server for Simulation - InstallAware Wizard MatrikenOPC Server for Simulation - InstallAware Wizard

Installing MatrikenOPC Server for Simulation MatrikonOPC Server for Simulation Setup Complete

Collecting information Collecting information MatrikonOPC Server for Simulation has been installed successfully.

Preparing installation Preparing installation

Tnstalling Installing

aunch configuration panel

Finalizing installation Finalizing installation

Launch guick start guide
[l Launch user manual
[l Launch release notes

aunch cenfiguratien video

Updating component registration

Cancel

Processing Installation Click Finish > button
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L: Advanced Engineering, Inc. i Advanced Engineering, Inc.
y Data Exchange 3 y Data Exchange 3

change 3. Data Exchange 3 has been succ

Finish

Processing Installation Click Finish button

Installation is now complete. Firewall settings may require configuration

The installation log file is located at:

C:\package.log

2.2. FIREWALL SETTINGS

Starting Data Exchange 3 Manager or Manager may automatically cause Windows to request permissions to modify
the firewall.

@ Windows Security Alert @
O Windows Firewall has blocked some features of this program

Windows Firewall has blocked some features of Data Exchange 3 Manager on all public and
private networks.

3 Mame: Data Exchange 3 Manager
F 4 Publisher: Advanced Engineering, Inc
Path: C:\program files\data exchange 3\dxc3manager exe

Allow Data Exchange 3 Manager to commurnicate on these networks:

/] Private networks, such as my home or work netwark

V| Public networks, such as those in airports and coffee shops (not recommended;
because these networks aften have litle or no security)

What are the risks of alowing 5 program through a firewal?

'galluw access Cancel
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Manual Firewall Settings

Process Description

DXC3.exe Data Exchange 3 Engine
DXC30OPCRemote.exe Data Exchange 3 Remote OPC
DXC3Editor.exe Data Exchange 3 Editor
DXC3Manager.exe Data Exchange 3 Manager

Default Ports used by Data Exchange 3

5130 Data Exchange 3 Engine - HTTP Web Manager and Web Service (used by Triggers)
5131 Remote OPC Service - Net TCP Web Service (used by the Engine)

5132 Remote OPC Service - HTTP Web Service

5139 Data Exchange 3 Engine - Management Interface (used by the Manager)

Database and OPC Servers may require firewall settings particular to the specific application.

2.3. DATA EXCHANGE 3 REGISTRATION

Each running instance of the Data Exchange 3 Engine must be registered to enable full functionality. Configurations
will be stopped automatically every 12 hours if the Engine is in Demo mode.

Initially Data Exchange 3 Manager will prompt for Activation

-

Activate? E3

I'_ This product has not been activated.
£

Do you want to activate it now?

Activation can also be started by selecting Register in the Help menu.

. ADVENG-7X64-2 - Data Exchange 3 Manage:

Engine Configuration  Operation { Help .
= Engines (i) About
3 ADVENG-7X64-2 Bl Register !
E, Manual
Qs  Send Diagnostic Information...

Il
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2.3.1 AUTOMATIC AUTHORIZATION

Automatic authorization will attempt to connect to the Advanced Engineering web site and authorize the serial

number entered.

% Register WIN-T49NBO2G394 | o &)=
Serial Number:
_ » Authorized OPC Tag Count:
Manual Activation Web Site:
https://apps.adveng.com/Activation/ oK ] [ Cancel

Enter Serial Number

% Register WIN-T4ONBO2G994 =0 EoR <=
Serial Number:
':':{}:' Authorized OPC Tag Count:
[ Authorize -_
[ Enter Manual Authorization Code ]
::::r::?e!aiztls‘f::::n:'.r::nfel't:cltivationr' ol ] ’ Cancel

Click Authorize

If unable to Authorize, perform the Manual Authorization
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2.3.2 MANUAL AUTHORIZATION

Authorized OPC Tag Count:

| Authaorize

| Enter Manual Authorization Code

Manual Authaorization
Machine Code [Meeded for Registration)

Copy

Manual Authorization Code

Paste
Enter

Manual Activation Web Site:
https://apps.adveng.com/Adtivatiol

Enter Serial Number

Serial Number:

m Authorized OPC Tag Count:

[ Authorize

] —

[ Enter Manual Authorization Code

Manual Authorization
Machine Code [Meeded for Registration)

Copy

Manual Authorization Code

Faste
Enter

Manual Activation Web Site:
https://apps.adveng.com/Activatiol

12/20/2022
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Click Enter Manual Authorization Code button

¥ Register WIN-T4ONBO2G394 [o o =]
Serial Number:
@ Autharized OPC Tag Count:

[ Authorize ] —_—
[ Enter Manual Authorization Code ]

Manual Authaorization

Machine Code [Meeded for Registration)

- -t - - — w eabee o — g - -

N Tt gy A Ay liils -y — LB
= —

Manual Authorization Code

Manual Activation Web Site: [
https://apps.adveng.com/Activation,

Click Copy button

Click https://apps.adveng.com/Activation link, or directly copy Machine Code

‘OAEProductActwat\on | ‘ - v [ deh v Page~v Safety~v Toolsv @v

@ -

Advanced Engineering, Inc.
AE Product Activation

Signature:

Get License Code

m

Serial Number:
Product:
Version:

Level:

License:
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Paste Machine Code from Data Exchange 3 Registration into box under Signature
Click Get License Code button

| @ AE Product Activation | o~ v [ @ v Pagev Safetyv Toolsv @~

;

Advanced Engineering, Inc.

AE Product Activation
Signature
m Get License Code
Serial Number:
Product: Data Exchange
Version 3
Level: 524288

License

Copy text under License
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% Register WIN-T49NBO2G394 =R R ==
Serial Mumber:
W Authorized OPC Tag Count:

[ Authaorize ] -_

[ Enter Manual Authorization Code ]

Manual Authaorization
Machine Code (Meeded for Registration)

Copy

Manual Authorization Code

Paste

Enter

1

Manual Activation Web Site:

0K C |
hitps:/fapps.adveng.com/Activation/ ][ AL ]

Paste License from AE Product Registration Website into Manual Authorization Code

Click Enter button

r- =

Activation Successful @

Tags are either unique OPC items or unique Variables used in a configuration. The number of allowed tags is
determined by your license.

Click OK button

12/20/2022 COPYRIGHT 2019 ADVANCED ENGINEERING, INC. WWW.ADVENG.COM



DATA EXCHANGE 3 21

Serial Mumber:

Jr—— o Authorized OPC Tag Count:

[ Authorize | —

[ Enter Manual Authorization Code |

Manual Authorization
Machine Code (Meeded for Registration)

Fanual Authorization Code
A i o A g gy W Faste

e ———a—

Manual Activation Web Site: [
hittps:/fapps.adveng.com/Adctivatio

Click OK button

£ Registered: using 0 of 524,288 tags ~ Connected to engine

Bottom left of Data Exchange 3 Manager form displays the current registration status.
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secTion3s. MANAGER

3.1. OVERVIEW

Data Exchange Manager controls the configurations that are running inside the local or remote Data Exchange
engine and create new configurations.

% ROCINANTE - Data Exchange 3 Manager - a X
Engine  Configuration  Operation  Help

=X Engines Events @ Information
[+ ;8 ROCINANTE

ROCINANTE

http://ROCINANTE:51308/

&2 ROCINANTE in DEMO MODE using 11 tags ~ Connected to ROCINANTE

When the Data Exchange Manager starts, if the engine is running it will connect to the engine on the local computer
automatically. The lower left status bar will display the status of the engine. The status bar will read, “Not connected
to the Data Exchange 3 Service” if the local Data Exchange engine is stopped.
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,a ROCINAMTE - Data Exchange 3 Manager - x
Engine  Configuration Operation | Help
[=-&.] Engines |® About El
LW
B ;3 ROCINANTE = Register
E, Manual

U7 Send Diagnostic Information...

o ROCINANTE in DEMO MODE using 11 tags ~ Connected to ROCINANTE
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3.2.1 ABOUT

Displays the current versions of the different libraries that make up DXC3. Please contact us at DXC3@adveng.com
for any DXC3 questions or feature recommendations you may have.

| About Data Exchange 3 Manager

Data Exchange 3

Version 3.0.22201.2226

Copyright © Advanced Engineering, Inc 2022
Advanced Engineering, Inc

DXC3@adveng.com

File Versions:
DHC3 exe: v3.0.22201.2226
DXC3Editor.exe: w3.0.22201.2226
DXC3Manager.exe: v3.0.22201.2226
DXC30OPCRemote.exe: v3.0.22201.2226
AEActivation.dll: v3.0.22201.2226
AEEncryption.dll: +3.0.22201.2226
ClosedxML.dIl +0.96.0.0
M

+Cmrmm b Thim mam Woemm | AL T 1T A

3.2.2 REGISTER

See the registration section for details.

3.2.3 MANUAL

Select Manual to download the latest version of the DXC3 documentation.
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Advanced Engineering, Inc. search

Industrial Software and Automation Systems
Y Home Products Solutions Services Industries Partners  News

Data Exchange 3 Manual

Data Exchange 3 Manual Mission

3 print To provide consistent High Quality, Planning, Engineering,
Integration, Service and Consulting Solutions that meets or
exceeds our customer’s expectations.

Advanced Engineering will accomplish this by employing
knowledgeable and motivated people, creating a positive
and challenging work environment, and utilizing efficient
tools and methods.

Copyright & 2022 Advanced Engineering, Inc_. All rights reserved. Theme Spacious by ThemeGrill. Powered by:
WordPress

3.2.4 SEND DIAGNOSTIC INFORMATION

This feature allows you to email the set of files AE can use to help diagnose issues with your Data Exchange
system.

Send file over the internet will automatically package the files together into a zip and upload them to the Advanced
Engineering file server.

Save file locally will zip the files and allow you to store them on your computer in case the DXC3 computer does
not have internet access.

Diagnostic File *

o Diagnostic File

Send Diagnostic file without configuration?

— Send file over the Internet

—» Save file locally

Cancel

The zip will contain the selected configuration file (if any), the System event log, the Data Exchange event log, the
signature of the computer (including computer name, domain, OS versions, etc.), and a list of all the versions of the
Data Exchange files:
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5 @ OneDrive - Perso

~ [ This PC
> [l Desktop
> & Documents
> i Downloads
> @) Music
> A Pictures
> [ Videos

> B 0S(C)

Jitems

T sort - = View v

s> ThisPC » 05(C) » Temp » Diagnestic 892022 7_10_23 PM.zip

~
Mame

g Data Exchange.evtx
D Scripting Examples.dxc3

‘,r,j signaturexml

Systemn.evtx

versions.bet

Type

Event Log

Data Exchange 3 Configur...
XML Document

Event Log

Text Document

& Extractall

Compressed size
8 KB
11 KB
1KB
1,545 KB

TKB

saa

v G

Passward ...

2 Search Diagnostic 8_9_2022 ...

Size Ratio
1,082 KB 93%

14KB 22%

1KB 28%

11,332KB  87%

2KB  B4%
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3.3. ENGINE

In most environments, Data Exchange is configured to start automatically when the server starts. Access Control
Panel -> Administrative Tools -> Services to manually start and stop the engine.

File Action View Help

G| oz Hl v ennp
G senvces (local) |[T0 Gemices (o
Data Exchange 3 Name ‘ Description Status Startup Type Log On As
) %COM+ System Application Manages th.. Started Manual Local 5yste...
Stop the service o) L
Restart the service \..s) Comput.er Browser MEII’TtEIﬂS a.. Started Manual Local Syste...
. Credential Manager Provides se... Manual Local Syste...
("'.:p " P D rsicler fo Cropo ] e +i latiae el ©
Description: k* 1 Data Exchange 3 Moves data ... Started Automatic Local Syste...

Moves data between OPC and OLE
DB sources

(\:o) Data Exchange 3 Remote OPC Provides re...  Started Automatic Local Syste...
Lo DCOM Server Process Launcher The DCOM...  Started Automatic Local Syste...
(\:o} Desktop Window Manager Session Manager Provides De... Started Automatic Local Syste...

f-._e;DHCP Client Registers an... Started Automatic Local Service
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The Data Exchange engines you have connected to will be shown under the “Engines” folder on the left side of the
Manager. Under each engine will be a list of configurations that are either downloaded to the engine or have been
created locally in your “Data Exchange Configurations” folder. If the version of the file that is running on the engine
is different from the local version in your “Data Exchange Configurations” folder, the edited version of the file will
show under the configuration node. Double clicking a configuration will download the file from the engine if it isn’t

already in your local folder and will open it in the editor.

- I [

=73 ROCINANTE

Engines

----- B Comparison and Branching Example
----- B HeadsUp Examples

----- » EETET

----- B Scripting Examples VB

----- B Trigger Examples

""" B Variables Examples
""" 3 WizardConfiguration

=@ ROCINANTE

Engines

----- B Comparison and Branching Example
----- B HeadsUp Examples

EI---E'!.. Scripting Examples
BN i . e oo

----- B Scripting Examples VB
----- B Trigger Examples

----- B Variables Examples
----- [3 WizardConfiguration

Engines

=78 ROCINANTE

----- B Comparison and Branching Example
----- B HeadsUp Examples
[ Edited a minute ago
----- B Scripting Examples VB
----- B Trigger Examples

""" B Variables Examples
""" [3 WizardConfiguration
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Open configuration

/I Different Versions

Som
[ ]

The engine configuration has changed since your last uplead or download. You can open
your clder copy or uplead the current engine configuration and overwrite your local copy

— Open Local
Opens your local copy of the configuration
— Upload from Engine

Uploads the current engine copy of the configuration and overwrites the older
local copy

— Compare to Engine

Compare the local configuration to the engine configuration

~  Show Configuration Details Cancel

12/20/2022
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3.4. ENGINE CONFIGURATION SETTINGS

£} Settings O *
| Performance
| Process Pricrity Maormal ~

Master Timer Interval 50 = ms default is 30ms

Maximum Threads 1023 = default is 1023

Max Cueued Instances 100 = default is 100
per Operation

Management
% ROCINANTE - Data Exchange 3 Manager [ Tra e LE‘I"E' Er‘lgir‘IE et
Engine | Configuration Operation Help |
_1 New Configuration...  Ctrl+N ' PCIl't 51 39 : dE'FELIlt iS 51 39
5 Add Existing Configuration... | |
xample| | . -
59 Restart All Configurations | Local Configurations Folder:
E sz\:: EM?WHE‘D“ | Ch\Users\aferrell'\Documents'\Diata Exchange Configurations
op onfigurations
Recent Connections 3 .A.”l:lw REthE B
¢ Refresh F5 - i
: Timeout 30 = s default is 30s
‘Q Settings...
B Exit Alt+Fd
Web Server
Enabled -]
Port 5130 = default is 53130
Authentication Anonymous i
Authorized Roles
Link http://ROCINANTE:5130/

5 ROCINANTE in DEMC MODE using 11 tags = Diag

Configuration settings for the Engine are set in the Manager using the Engine Settings. The configuration settings
are also available by executing the Data Exchange Engine 3 executable DXC3.exe.

A. Process Priority

Sets the priority given to allocating processor time to the Data Exchange 3 Engine. Changing this setting will affect
the performance of Data Exchange 3 Engine and indirectly affect other applications.

B. Master Timer Interval

Sets the timer that is used for scheduling within the Data Exchange 3 Engine. If less resolution is required, a higher
value can be set. All Scheduled triggers must be evenly divisible by this setting.

C. Maximum Threads

Sets the maximum threads that can be used to process operations at one time. All configurations share this pool.
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D. Max Queued Instanced per Operation

Sets the maximum number of queued instances per Operation. Operations exceeding the maximum queued
number will be dropped.

E. Trace Level

Allows setting for additional detailed logging of Events. Changes to this setting takes affect when this dialog window
is closed by clicking OK

None Default, no extra Event Logging
Engine Include additional detailed logging for the Engine.
Operations Includes Engine Trace Level, plus sets the Detail Logging for all Operations.
This will cause a large number of events to be logged and is intended for temporary usage.
F. Local Configurations Folder
Contains the directory to which configurations are stored on this computer.

NOTE: The default is to store configurations at the User level and not at the computer level. Different users
can be editing their own copies of a configuration running on the engine.

G. Allow Remote Connections

Allows remote computers to access the DXC3 Engine running on this computer. Turning on remote connections
requires a restart of DXC3.This can be disabled to increase security but all would have to be done from the local
computer.

H. Timeout

Sets the timeout from the Manger to the engine. This applies to all synchronous management operations (e.g.
Starting an operation, Renaming a configuration, etc.)

l. Enabled

Enables the DXC3 service’s built-in webserver to allow management via browser or REST API and remote triggering
of operations (using the DXC3COM object or SQL CLR procedures).

J. Port

Sets the port used by the DXC3 Manager and DXC3 Editor to communicate with the DXC3 Engine. If DXC3 is
running in parallel with a previous version of Data Exchange, the Port may need to be changed from default port of
5139.

K. Web Server

The Web Server allows a RESTful Web Services interface with the DXC3 Engine. There is a web version Manager

that is available on this port if the Web Service is enabled. This can be disabled to increase security but all external
triggers would have to be done from the local computer.
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M 8 Data Exchange 3 Configurations X +

& > C { A Notsecure

rocinante:5130

Data Exchange 3 Configurations

FlEvents [J Auto Refresh ¢, Refresh

¥4 Add to engine

| Configuration ______| Events | Operations ____Contol | _____File | Remove |

&

W fg -

» 00 :

m Comparison and Branching Examples | 5] Events |[@ Operations p Start ™ Upload %3yDownload |==Remove
m HeadsUp Examples 7] Events Operations p Start ™ Upload %3 Download |==Remaove
p Scripting Examples %] Events Operations m Stop ¢ Restart [T Upload %4Download |==Remove
m Scripting Examples - Copy ] Events |[@ Operations | p Start ™ Upload %4 Download |==Remove
m Scripting Examples VB 7] Events Operations p Start 1 Upload %3Download |==Remove
m Trigger Examples ] Events Operations p Start ™ Upload % Download |==Remove
m Variables Examples 5] Events  |[m Operations p Start ™ Upload %3yDownload |==Remove

L. Authentication
Determines the kind of Authentication the management web server uses.
M. Authorized Roles

User names or groups that are allowed to access the management web server. Only works if the Authentication
selection is set to something other than Anonymous or None.

% Edit Roles — [ [ B ]
Add
|
oK Cancel
N. Link

Link brings you to the Web Manager.
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3.5. REMOTE OPC SERVICE CONFIGURATION SETTINGS

,} Diata Exchange 3 Remote OPC Settings - O =
Service Interface

Enabled ]

Port 5131 = default is 5131

| Allow Remote Connections

Web Interface

Enabled (]
Port 3132 = default is 5132
Authentication Mone

Configuration settings for the Data Exchange 3 Remote OPC Service are available by executing the Data Exchange

3 Remote OPC Service executable DXC30PCRemote.exe.
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3.6. ENGINE CONTROL (ENGINE MENU ITEM)

When the DXC3 Manager starts it will connect to the local engine automatically. To connect to a remote engine,
select the Engine Menu option.

m‘ Configuration  Operation Help
¥ Connect.. Ctrl+E _|
Recent Connections »
¢, Refresh F5
ﬁv Settings...
B Exit Alt+F4

A. Connect...

Connect allows you to connect to the local Data Exchange engine or a remote one. To connect to a remote DXC
engine, type in the name of the server (or IP Address) and press Enter. Be sure Windows Firewall allows the Data
Exchange Manager to connect to the engine (default port 5139). To connect to the engine
on the same computer running the manager, enter “localhost” for the server name. The port for the Engine can be
specified by using this format: “localhost:5139”. Select “Connect” to connect to the engine.

,
tcovariesene I it

Enter Server Name

[ Connect ] [ Cancel
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In this first example, the manager is connected to remote computer 192.168.10.141. The DXC3 symbol is next to

the engine name indicating that it is connected.

Engine  Configuration FOperation I Help

= Engines

Y12 165 10,41

i~ M EventLogger
- M FillDatabase
..M TestConfigl

=] localhost
[ First Configuration
~[ Second Configuration
“~[ Third Configuration

Once the Manager connects to an engine, the status message in the lower left of the Manager main window will

read, “Connected to engine”.

-

H 0 Demo Mode: using 0 tags » Connected to engine

B. Recent Connections

m‘ Configuration  Operation Help
¥ Connect.. Ctrl+E | O information L
‘ Recent Connections » ‘ 1 localhost
¢, Refresh E5 2192168.10141
LF  Settings... I
B Edt Alt+F4 |
C. Refresh

Refreshes the folders displayed in the Engine.

D. Settings

Please see the Engine Configuration section in this document.
E. Exit

Exits the DXC Manager.
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3.7. SERVER CONTROL

Right click on a specific DXC Server to configuration to modify the server.

Engine Configuration Operation Help
= Engines ‘ {5 Even
&3 [ ]
i~-p Fird §  Connect to Engine h|
W Sec
p Thil _] New Configuration... n
.7 Add Existing Configuration...
Open Folder
X Delete Folder
Refresh F5

A. Connect to Engine

Connects to a new engine.

B. New Configuration...

Enter new Configuration Name

Creates a new configuration file in the Local Configurations Folder and adds the configuration to the Engine. The
Data Exchange 3 Editor is automatically opened with the new configuration for editing. If changes are made the
configuration will need to be downloaded to the Engine.

C. Add Existing Configuration...

Add Existing Configuration adds it to the engine however; it will not start the configuration until you select it to start.
Adding a configuration to the engine does not add the file under Configurations. If you double-click on the

configuration, it will be added to the Configuration directory and editable.

8 Open - =
| —
rf W r S b
uu.{- Desktop » - [‘7] [ Search Desktop ye)
Organize v New folder =i (1 @
& Favorites 2 Name Size Item type Date modified
Bl Desktop - Libraries
# Downloads A ADVENG
= Recent Places /M Computer
3 eﬁ Network
4 Libraries [ Configl.dxc3 6KB Data Exchange3 C... 10/16/2017 1:50 PM
% Documents
,J\ Music
= Pictures
B videos
M Comniter S
File name: Configl.dxc3 v [AII Data Exchange Configuratio v]
l Open Ivl I Cancel l
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. localhost - Data Exchange 3 Manager L

Engine Configuration | Operation | Help

=}~ Engines ' 7] Events| @ Information

SRy localhost |
- [3 Configl
- First Configuration
W Second Configuration
‘. Third Configuration

localhost

http://localhost:513@

0 Demo Mode: using 0 tags ~ Connected to engine

D. Restart All Configurations

Restart All restarts all configurations that are currently started. It will not start a stopped configuration.

E. Start All Configurations

Starts all DXC configurations uploaded to the selected Engine.

F. Stop All Configurations
Stops all running configurations.

G. Recent Connections

List of recently connected Data Exchange Engines that can be clicked to connect to the displayed connection.

H. Refresh

Refreshes the folders.

38. DXC FILE CONTROL (TREE MENU - RIGHT CLICK)

Select a configuration and select the Configuration Menu item. OR...

onfigura erati
2 Edit Ctri+E

& ’3 ] Rename
1YY validate
(@ Compare to Engine

¥ Download to Engine

& Delete Del

tion | Op on Help
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If the directories are deleted, any configurations within the deleted directories will be lost.

Selecting a configuration file and right clicking gives you additional options when editing files.

. localhost

Engine  Configuration  Operation  Help

= gngines ‘ Operations E

= localhost p—
| 'a .(M l 1% Refresh [T
b Thirdcdls Edit Curi+E e
[ Rename ]
Y3 Validate
/2019 2:10:0
Compare to Local 1]
—a 3 /2019 2:00:0
4 Upload from Engine /2019 1:59:1
Restart " _—
P Start @ 5/1/201
Stop =
== Remove from Engine Del de!
~ )se check y
Discard Local Copy
A. Edit

Selecting Edit will display the details of the configuration in the Data Exchange Editor. Data Exchange will not allow
you to open the Editor more than once for the same configuration file.

B. Rename

Rename the selected configuration. If a configuration with that name already exists, a warning will be shown.
Configuration names can be any valid Unicode string except the following characters:

<>:/\N| 2% .0
C. \Validate
Validate will confirm that all connections to databases and OPC servers are working properly, that all scripts compile

and all OPC items are valid. In this example, DXC does not have a connection to the database and has logged
errors for each operation that uses the database:

12/20/2022 COPYRIGHT 2019 ADVANCED ENGINEERING, INC. WWW.ADVENG.COM



DATA EXCHANGE 3 39

TimerOPCTests Problems = B ]

Database

||A network-related or instance-specific error occurred while establishing a connection to SQL Server. The server was not
found or was not accessible. Verify that the instance name is correct and that SQL Server is configured to allow remote
connections. (provider: Named Pipes Provider, error: 40 - Could not open a connection to SQL Server)

|The network path was not found

Folder 1/Subfolder 1/Operation 1
Invalid database for [Folder 1/Subfolder 1/Operation 1.Transfer 1]

Folder 1/Subfolder 1/Operation 2
Invalid database for [Folder 1/Subfolder 1/Operation 2.Transfer 1]

Folder 1/5ubfolder 2/Operation 1
Invalid database for [Folder 1/Subfolder 2/Operation 1.Transfer 1]

Fixing the connection to the database produces a valid configuration message:

Valid (e |

Configuration [TimerOPCTests] is valid

D. Compareto Local

Compares the configuration running in the Data Exchange 3 Engine with the configuration stored in the Local
Configurations Folder. The differences are highlighted in the Data Exchange 3 Editor along with comments added
to the object names. Operations are highlighted if differences are found within the items of the Operations. Transfers
are also highlighted if differences are found. Items such as schedules are not highlighted and are only indicated by
the highlighting of the Operation.
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File Edit Help

E|--|} TimerQPCTests [Differences) (Mot Connected)
k.| Databases

‘@ QDEMO-VIRTI'\MSSQLSERVERLS
OPC Servers

: i Matrikon. OPC.Simulation.l
Web Services

Operations

Folder1

Folder 2

I Called Operation

alled Operation Modify

TimerOPCTests (Diff

(Not Connected)

MName:
Description:
Date Modified:
File Path:
Backups to Keep:

Tag Count:

TimerQPCTests (Differences)

11/2/2017 12:16:28 PM

Ch\Users\albrece\AppDataLocal\Temp\TimerOPCTests (Differences).dxc3

3 =

197

*|j| New Configuration Wizard

l ,§ (Mot Connected) ~ Loaded 'C\Users\albrecelAppDatat\Local\Temp\TimerOPCTests (Differences).dxc3’

E. Upload from Engine

—

If the configuration file does not exist on this computer or it is out of date with what is running, Upload the file from

the engine.

If the local file is newer than what is running in the engine you will be prompted with a message:

. Local file modified on 10/31/2017 8:46:23 AM is newer than the Engine
; version modified on 10/19/2017 9:50:29 AM.

Do you want to overwrite the local file?

J LN ]

F. Restart/Start/Stop

To change the runtime status of the configuration file, select Restart, Start or Stop. DXC Manager will not prompt if

you are sure.

If you start or restart a configuration and if the local file is newer than the file uploaded to the engine, Data Exchange
will prompt to upload the latest version.
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:

&% The cenfiguration file [C:\Users\albrecel\Documents\Data Exchange

@ Cenfigurations'\localhost\TimerOPCTests.dxc3] is more recent
(10/31/2017 8:46:23 AM) than the file currently downloaded (10/19/2017
9:50:29 AM).

Do you want to continue starting the configuration without
downloading the new file?

G. Remove
To remove a configuration from the engine, select Remove and click Yes to the confirmation prompt. The

configuration stops if it is running and is removed from the engine. This will not affect the other configurations that
are running.

|
e oo (N e

@ Are you sure you wish to remove [TimerOPCTests]. The file will not be
2 4

removed from the local disk.

Note. If you remove the file from the engine and it is NOT stored locally then you will have lost the
configuration.

H. Filelcons

The Icons on the file will help you understand the versions that are running as well as stored for the current user.

Starting with no configurations stored for the local user and no configurations in the Engine:

Engine Configuration Operation Help

=5 i;gines | @ Even_ts_: © information
9 localhost r _
localhost

http://localhost:5138/

8 Demo Mode: using 0 tags ~ Uploading Third Configuration

Adding a new configuration adds the file to the local offline configuration directory as well as the engine. The

information page shows the offline version location of the file and the file date information. The ™ symbol means
that the file is not running but the file is located in the engine.
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Engine  Configuration Operation  Help

S Engines :,9‘1‘,@@}?!‘,{[,@,55’55,: @ information

= ;8 localhost
W First Configuration First conﬁguration

Modified at 5/1/2019 2:52:12 PM
@ tags
C:\Users\ADVENG\Documents\Data Exchange Configurations\localhost\First Configuration.dxc3

Linked to engine configuration modified at 5/1/2019 2:52:12 PM

Backups:

£3 Demo Mode: using 0 tags ~ Uploading Third Configuration

Removing the file from the engine will cause a prompt for confirmation of the removal of the file. If the user selects

‘Yes’, the file will still be stored in the offline configuration directory but will no longer be in the engine. The ~3
symbol shows the file is offline only.

Engine  Configuration ~ Operation | Help

= Engines ,,92’!‘_“,"!‘,‘,[,!3 E’i’ﬁ‘,i © information

=& localhost
B First Configuration

Modified at 5/1/2019 2:52:12 PM

Linked to engine configuration modified at 5/1/2019 2:52:12 PM

Backups:

£8 Demo Mode: using 0 tags ~ Uploading Third Configuration

The play symbol » on a file means that the configuration is running in the engine. Hovering over the filename
will give you additional status on the file. The file may be “Up to Date” or have “No Local File” so be careful when
adding/deleting files. The Information tab gives more information on the status of the files.
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3.9. OPERATIONS TAB

The Operations tab displays the operations that are currently running in the engine. If there is nothing running or
you are not connected, the window will be blank. For additional details, please refer to the Data Exchange Runtime
Features section of this document.

B operations | [ events | @ information
@ Refresh 2 Reset All Counters ] Export | Search Operations (]

‘ Operation Last Status  Last Error Verbose  Active  Start Run Queued In Succeeded Succeeded Time  Failed  Failed Time Timed Timed Out Time  Dropped Dropped Time  RunTime Avg. Run Max. Run  Min. Run

Operation: Operation name

Last Status: Last status is the last code returned for the operation. Valid codes are:

0 — Unknown
1 — Success
2 — Failure

3 — Timeout
4 — Inactive
5 — Dropped

Last Error: The text of the last error.

Verbose: Enables verbose event logging, which will generate additional event messages.
Active: Allows dynamically enabling and disabling the operations.

Start: Allows manual triggering of the operation to start.

Run: The number of times the operation has been triggered.

Queued: The number of operations that have been queued and are waiting to run.

In Process: The number of operations that are currently running.

Succeeded: The number of times the operation ran successfully.

Succeeded Time: The last time the operation ran successfully.

Failed: The number of times the operation failed. An operation will fail if there is an issue with the configuration or
the operation, i.e. a variable is unavailable.

Failed Time: The last time the operation encountered a failure.

Timed Out: The number of times the operation timed out while executing. This occurs any time the operation takes
longer than the specified timeout value, for example, if a database connection time occurs.
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Timed Out Time: The last time the operation encountered a timeout.

Dropped: The number of times the operation was triggered but wasn’t queued. For example, operations that are
not set for parallel execution will drop operations if the previous execution of the operation is still executing and
operations that are set for parallel executing will drop operations if the number of queued operations exceeds the
maximum set in the settings dialog.

Dropped Time: The last time the operation was dropped.

Run Time: The amount of execution time of the last cycle of the operation.

Avg. Run: The average duration of the execution of the operation.

Max. Run: The longest duration of the execution of the operation.

Min. Run: The shortest duration of the execution of the operation.

3.10. EVENTS TAB

The Events tab displays all system events occurring on the computer to which you are connected.

Engine  Configuration on  Help
€ igﬂ'"“ Operations| [l Events | @ information
= localhost = el y
G- p First Configuration Il & Refresh | § Auto Scroll |4 Export | Search Events
I i [y Edited 10 minutes ago Time Source Message -
b T Contguastion L T
i Third Configuration N1 =0 P DEmS Hase
1. |5/1/2019 3:40:00 PM Engine Demo Mode!
(4, |5/1/2019 3:30:00 PM Engine Demo Mode!
1\ |5/1/2019 3:20:00 PM Engine Demo Mode!
ﬂ 5/1/2019 3:17:46 PM Engine Configuration [Third Configuration] Added...
© sn019317:33 M Engine Configuration [Second Configuration] Added...
/4, |5/1/2019 3:10:00 PM Engine Demo Mode!
l!‘ 5/1/2019 3:02:13 PM First Configuration Started configuration in 0.247s "
Engine @ 5/1/2019 3:50:00 PM
Demo Mode!
{e}Please check your license
Il W
"
I & 2 Errors | 1) 91 Warnings | (i) 170 Messages || 2 Clear Al Entries Max Entries 1000
S Demo Mode: using 0 tags ~ Uploading Second Configuration
2 ———

The Pause button El stops the auto loading of the events. When loading is paused the button changes to a Play
button. Press Play » to continue auto loading.

Select A Refresh ’to refresh the list of events. If you select Refresh, auto loading will resume.

turns on or off Auto scrolling. If Auto scrolling is on, the box has a border around it. If it is off it does
not. Auto Scroll will scroll the list to the top when new events are added. If Auto Scroll is turned off, the selected
event will stay on the screen.

Use = Beort g export the Event Log to an Excel file. Give the file a name and press Save to store the file to the
computer.
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r —— 5
2 Save Log File —— ﬁ
- — - —
@a 4 » Libraries » - I 9 m Search Libraries £l
Organize v gz | v Q‘
¢ Favorites ~  Libraries
.} Desktop Open a library to see your files and arrange them by folder, date, and other properties.
8 Doumlosds E Name : Date modified Type Size
= Recent Places =
<] Documents 9/20/2017 12:44 PM  Library 4KB
-4 Libraries @' Music Library 4KB
“ < Documents i Pictures - : Library 4K8
J, Music B Videos 9/20/201712:44 PM  Library 4KB
&=/ Pictures
¥ Videos 54
File name: First Configuration Log.xlsx -
Save as type: | Excel files (*xisx) v]
4 Hide Folders Save ] [ Cancel ]
- . Search Events
To search for a specific event, enter a word or phrase in the search text box to search

in the event log. To clear the search results, press the button.
A. Filtering Events

To turn on or off viewing of the three types of events toggle the event type buttons at the bottom of the window.

|I¢3 718 Errors | |J5 23 Warnings | |d) 199 Messages |

B. Clear All Events

The £ ClearAllEntries | b tton will clear all messages from the event log. Clearing the event log will remove all
events from all configurations, not just the selected configuration.

Clear Log . %

. Clear all Event log entries?
_L WARNING: this will clear the log for all configurations!

QK ] ’ Cancel

C. Max Entries

The MexEntries 1000 1y 10N controls the number of messages loaded from the Event Log.
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3.11. INFORMATION TAB

The Information tab displays the status information for each configuration file that exists for a DXC Server.

Engine  Configuration Operation  Help
=% Engines | B operations | [F] events| @ information
= A localhost [
> First Configuration

Modified at 5/1/2@19 2:52:12 PM
e tags
C:\Users\ADVENG\Documents\Data Exchange Configurations\localhost\First Configuration.dxc3

Linked to running engine configuration modified at 5/1/2019 2:52:12 PM started at 5/1/2019
8:02:13 PM.
Downloaded file modified at 5/1/2019 2:52:12 PM.

Backups:

£ Demo Mode: using 0 tags ~ Configuration [First Configuration] Started

In this screenshot, the “Third Configuration” file was edited and is newer than what is running in the engine:

Engine  Configuration Operation Help

= Engines | Fo) i [ events| @ Information

-, localhost
P First Configuration Third Configuration
W Second Configuration
=}~ @ Third Configuration
[}, Edited 9 minutes ago

Modified at 5/1/2019 3:22:07 PM
o tags
C:\Users\ADVENG\Documents\Data Exchange Configurations\localhost\Third Configuration.dxc3

Linked to engine configuration modified at 5/1/2019 3:17:46 PM
The local configuration is newer.

Backups:

5/1/2019 3:17:46 PM: (no description)

£5 Demo Mode: using 0 tags ~ Configuration [First Configuration] Started
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And here the DXC file in the engine is newer than the offline file.

Engine  Configuration Operation Help

-t Engines =) operations | [F] events| @ Information

(=1 ;% localhost
- First Configuration Third Conﬂguration
W Second Configuration
=/~ ®m Third Configuration
“.-[% Edited 14 minutes ago

Modified at 5/1/2019 3:17:46 PM
@ tags
C:\Users\ADVENG\Documents\Data Exchange Configurations\localhost\Third Configuration.dxc3

Linked to engine configuration modified at 5/1/2019 3:22:@7 PM
The engine configuration is newer.

Backups:

£ Demo Mode: using 0 tags ~ Configuration [First Configuration] Started

Double clicking on the filename will edit the running version of the file. If there is a discrepancy between the file in
the engine and the offline file, DXC will prompt requesting a choice of which file to open.

Engine  Configuration Operation Help

= Engines l OperationsA] E[ Event;[ o Information

- /& localhost :
P First Configuration Third Configuration ‘

W Second Configuration

= p Third Configuration |
Do Edited 17 minutes ago

vodified at 5/1/2019 3:17:46 PN

”
s -
Open oo e —— | t configuration.dxc3 ‘
i; Different Versions started at 5/1/2019
ps

The engine configuration has changed since your last upload or download. You can open your older copy or
upload the current engine configuration and overwrite your local copy

* Open Local ‘

56 Dem|||
Opens your local copy of the configuration

2 Upload from Engine
Uploads the current engine copy of the configuration and overwrites the older local copy
< Compare to Engine

Compare the local configuration to the engine configuration

(v Show Configuration Details
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3.12. OPERATION CONTROL

Operation control is available when you are clicked on a configuration loaded into the engine.

Engine C d Operation | Help
- Engines 2 Reset Counters B operations [E Events | @
5-3 i
=R ::I::;‘Ctamigun [E]  View Events (& Refresh 2= Reset All Counters ¥ Export | Search Operations (%}
Verbose Mode Operation Last Status Last Error Verbose  Active  Start Run Queued In Process Succeeded Succeeded Time  Failed  Failed Time
Active
P Start Operation
8 Open in Editor
£3 Demo Mode: using 3 tags ~ C ion [TestC ionFile] Started

3.12.1 RESET COUNTERS

Resets the runtime counter information on the Operations page for the Configuration file.

3.12.2 VIEW EVENTS

Displays the Events tab for the highlighted operation in the current Configuration file.

| Engine Configuration Operation Help
15 Engines Operations | [] Events | @ i
=, localhost [_—1 L E
P TestConfigurationFile 11 @ Refresh | 3 Auto Scroll |4 Export | TestConfigurationFile.Operation (%]
Time Source Message 2]
[X] 15/2/2019 8:40:49 AM | Operation.Read from OPC to Database 1044:Failed processing transfer [Operation.Read from OP... (3
o { 5/2/2019 8:40:49 AM | Operation.Read from OPC to Database 1043:Failed processing transfer [Operation.Read from OP... |
%) | 5/2/2019 8:40:39 AM Operation.Read from OPC to Database 1042:Failed processing transfer [Operation.Read from OP...
-~
o Database @ 5/2/2019 8:40:39 AM 2=t
1042:Failed processing transfer [Operation.Read from OPC to Database]
1e42:Error on database [DatabaseConn] executing SQL:
INSERT INTO [dbo].[PLCDatastrings]
([PLcData1]
»[PLCData2]
,[PLCData3]
) 2
VALUES
| ('solution’ -- PLCDatal
,'5/2/2019 1:40:29 PM' -- PLCData2
,'3e580' -- PL(Data3
);
Go
A network-related or instance-specific error occurred while establishing a connection to SQL Server. The server was not found
-~
@ 980 Errors | |1\ 20 Warnings | (i) 0 Messages || 2 Clear All Entries Max Entries 1000 ]
w0 Demo Mode: usin: s - fi i ionFile] Starte :
£8 Demo Mode: g 3 tags - Config [TestConfig ] Started

In this example, | selected the Operation “Operation” inside the configl.dxc configuration file. This operation
generated errors due to a lost connection with the database.

Only the event messages for Operation are displayed. To view all events, clear the search box by clicking on the X
next to the search box.
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3.12.3 VERBOSE MODE

Click Verbose Mode to turn on additional debug printing. Use caution when using this feature as there is a lot of
detail printed. It is possible that the operation will slow.

3.12.4 ACTIVE

Displays the current Active status of an operation. Unclick the checkbox to deactivate the operation and prevent it
from running.

3.12.5 START OPERATION

e stat _ F Triggers the selected operation to run.

HETME

See the Operation Tab section for further details regarding other fields displayed on the Operations page.
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secTioNns. EDITOR

4.1. OPENING THE EDITOR

You can invoke the Data Exchange Editor from a shortcut or from the Data Exchange Manager.

A DXC configuration file consists of three different components that are required to store OPC data to a database.
These are database connections, OPC Servers and Operations to transfer the data between the database and
OPC Server.

Double-click the shortcut to invoke the editor. A blank configuration file is displayed.

?— [
DXCTestConfiguration - Data Exchange 3 Editor LE

" File Edit Help
SR DX CTestConfiguration I[)xcr.-«r fi ion (Not Connected) |
Connections
Operations Name: DX(CTestConfiguration
Description:
L= : =
lal| New Configuration Wizard
Properties
Date Modified: 5/2/2019 8:44:10 AM
File Path: C\Users\ADVENG\Documents\Data Exchange Configurations\lacalhost\DXCTestConfiguration.dxc3 [!‘ ]
Backups to Keep: 3 =
Tag Count: 1]
Code
c# v] [E) Usings... l \l'l References... ] l Browse...
Script
1
|
< | m »
.E localhost ~ Connected to engine [localhost] Tags: 0

A. File Date Modified/File Path

Specific information for this configuration file.

B. Backups to Keep

The .dxc file contains the current configuration file as well as maintains the backups so that moving files from one
computer to another requires you to copy only one file. You can choose the number of the configuration backups
to keep. By default, the number of backups to maintain is 3.

C. Tag Count

Tag count of the configuration as it applies to the license. This includes both OPC tags and Variables.
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D. Code

DXC supports scripting in either C# or VB syntax. What code selection style is selected here is what dictates what
is done in the remainder of the configuration file.

E. Using

Allows you to add namespaces that are included in the script by default. The following namespaces are
included by default.

DXC3

Scripting

System

System.Collections
System.Diagnostics
System.Collections.Generic
System.Text.RegularExpressions
System.Linqg

System.Text

System.Xml.Ling

& Edit Usings S

,

F. References

Allows you to reference other assemblies (DLL’s) to be used in scripting. The following assemblies are
included by default

DXC3Lib.d11
DXC3Interface.dll
DXC3Management.dll
System.dll
System.Core.dll
System.Xml.d11
System.Xml.Ling.dll
Microsoft.CSharp.dll
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-

=W Edit Refrences

ok || cancel
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G. Browse

Allows you to import code from a file.

r — —— -
x Open -
I T —
@UZJ- Desktop » v[‘,” Search Desktap L
Organize New folder =~ 0 @
=
- F - ot Name Size Item type Date modified
- Favorites
Bl Desktop 4 Libraries
& Downloads A ADVENG
"
W =l Recent Places 1% Computer
H ﬁii Network
L]
4 Libraries 3 . Data Exchange 3 Setup v3.0.1... File folder 5/9/2019 11:30 AM
. ¢| Documents OtherDXCConfigs File folder 5/7/20191:53 PM L
.J‘w Music
b=| Pictures
B videos
™ Computer
'c_‘-'. Local Disk (C:)
File name: ) -
’ Open ] [ Cancel ]

H. Editin Visual Studio
Invokes Visual Studio and allows you to edit and test scripts in a more interactive environment. If you
don’t have Visual Studio installed on the machine that the editor is running on, you can download a free
version from Microsoft at http://visualstudio.microsoft.com/vs
l. Script
Contains global methods that can be used throughout the DXC Operations in this configuration file.
12/20/2022

COPYRIGHT 2019 ADVANCED ENGINEERING, INC.

WWW.ADVENG.COM


http://visualstudio.microsoft.com/vs

DATA EXCHANGE 3

54

4.2. EXAMPLES & SAMPLES

This documentation uses the Matrikon OPC Server as well as the Simulation Server available in Kepware. Matrikon

can be downloaded during DXC installation. Kepware is available on the Kepware website.

Several SQL Tables are used throughout.

USE [DXCExampleDatabase]

GO

/*¥**¥*%% Object: Table [dbo].[IntegerTable]

SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON

GO

CREATE TABLE [dbo].[IntegerTable](
[smallint] NULL,
[smallint] NULL,
[smallint] NULL,
[smallint] NULL

[Integeri]
[Integer2]
[Integer3]
[Integer4]

) ON [PRIMARY]

GO

USE [DXCExampleDatabase]

GO

/¥*¥*¥*¥*¥* Object: Table [dbo].[PLCDataStrings]

SET ANSI_NULLS ON

GO

SET QUOTED_IDENTIFIER ON

GO

SET ANSI_PADDING ON

GO

CREATE TABLE [dbo].[PLCDataStrings](

[id] [int]
[PLCData@]
[PLCDatal]
[PLCData2]
[PLCData3]
[PLCData4]
[PLCData5]
[PLCData6]
[PLCData7]
[PLCData8]
[PLCData9]
[PLCDatal10]
[PLCDatall]
[PLCDatal12]
[PLCDatal3]
[PLCDatal4]
[PLCDatal5]
[PLCDatal6]

IDENTITY(1,1)

[varchar](150)
[varchar](150)
[varchar](150)
[varchar](150)
[varchar](150)
[varchar](150)
[varchar](150)
[varchar](150)
[varchar](150)
[varchar](150)

NOT NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,

[varchar](150) NULL,
[varchar](150) NULL,
[varchar](150) NULL,
[varchar](150) NULL,
[varchar](150) NULL,
[varchar](150) NULL,
[varchar](150) NULL,

Script Date: 5/8/2019 1:18:52 PM ****kx*/

Script Date: 5/8/2019 1:19:16 PM *¥**x*/
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[PLCDatal7] [varchar](150) NULL,

[PLCDatal8] [varchar](150) NULL,

[PLCDatal9] [varchar](150) NULL
) ON [PRIMARY]

GO

SET ANSI_PADDING OFF
GO

USE [DXCExampleDatabase]
GO

/¥¥*¥*** Object: Table [dbo].[PLCTriggerTable] Script Date: 5/8/2019 1:19:34 PM ******/
SET ANSI_NULLS ON
GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[PLCTriggerTable](
[TriggerValue] [int] NULL
) ON [PRIMARY]

GO

4.3. ENGINE CONNECTION

,5 1 devrsline5138
w} 2 WIN-T49NBO2G994

¥  Connectto Engine...

!} devrsline5138 ~| Connected to engine [devrslinx:5138]

The bottom left of the Editor form displays the current Engine connection status. Several of the functions of the
Editor requires an active connection with the Engine. Click the ¥ down arrow to select a previous Engine
connection, or Connect to Engine... to connect to a different Engine.
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4.4. FILE MENU

DXCTestConfiguration - Data Exchange 3 Edito ]

N[ File | Edit Help
%3 MNewConfiguration  Ctrl=N KCTestConfiguration (Not Connected) ‘

&

Open Configuration...  CtrleO

8 OpenRemote Configuration... ame: DXCTestConfiguration
i Save tri+ S
Save As...
¥3 Validate Configuration
) Compare to Engine
) Revert All Changes *
te— . -
Recent Configurations , a1l New Configuration Wizard
€) Manage Backups
" rt
&  Clear Highlights operties
4 Export , Pate Modified: 5/2/2019 8:44:10 AM
¥ Disconnect from Engine ile Path: C:\Users\ADVENG\Documents\Data Exchange C DXCTestC: axe [ ]
¥ Download to Engine Ctrl+D Backups to Keep: 3
Recent Connections » Jag Count: ]
Code
= ~] [{5} usings... [+ Reterences... | [ Browse...
h [ ]
Script
1
|
(1} »
208 localhost » Connected to engine [localhost] Tags: 0

Note: The Editor must be connected to the engine for many of the File Menu items to be enabled. Use File
Menu item ¥ ComnecttoEngine... to Connect to the Data Exchange 3 Engine.

Validate

Validates the configuration and reports if problems are found. Disabled items and their subitems are
ignored and will not be validated. Use before downloading to the engine to catch configuration errors
before running the configuration.

Compare to Engine

Compares the configuration running in the Data Exchange 3 Engine with this configuration. The
differences are highlighted in the Data Exchange 3 Editor along with comments added to the object
names. Operations are highlighted if differences are found within the items of the Operations. Transfers
are also highlighted if differences are found. Items such as schedules are not highlighted, and are only
indicated by the highlighting of the Operation.

fonFile (D1 . nge 3 |
,a TestConfigurationFile (Differences) - Data Exchange 3 Edltu.rh ﬁ‘_‘ﬂ

File Edit Help

TestConfigurationFile (Differences) |0peuﬁon (Original in Current) |
Connections L
[ \Wocalhost\Matrikon-OPC-Simulati
@ DatabaseConn
Operations

m

< | m 3 < m 3

&4 localhost ~ Initialized operation Tags:3 .:
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Revert All Changes

Removes all changes to the configuration file since the last save.
Recent Configurations

Lists previously opened configurations.
Manage Backups

To restore a backup, select “Manage Backups” from the Configuration drop down menu.

£2) Backup l_‘EIiI—hJ
Created Tags Description
5/1/2019 5:07:24 PM 2
5/1/2019 5:03:02 PM 0
5/1/2019 4:54:04 PM 0
X Delete | | Lfﬁ Compare Open | Cancel

To restore a backup, select the specific configuration file to restore. Data Exchange will save the current
version of the file as the newest backup file.

The Description column contains the description information typed into the Editor. The description helps
document the versions of the configuration file to simplify restoring backups.

Click Compare to view differences in the backup and the current version.
Clear Highlights

To clear the highlighted items displayed in a search, select “Clear Highlights” to un-highlight the
selected items.

Export Tags/Operations
The Editor allows you to export the tags and the operations to an Excel file. Tags are sorted based on
OPC Server. For each tag, the Trigger and Transfers are identified. The Operations spreadsheet lists

each Operation along with each trigger, transfer name and transfer type.

Sample of the Operation spreadsheet:

Name Type Description
/
| KepwareDataSave Schedule
| Read from OPC to Database Simple OPC Read
| MatrikonDataSave Schedule
| Read from OPC to Database Simple OPC Read
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Sample of the Tags spreadsheet:

Server | Tag Operation and Transfer Description
\\localhost\Kepware.KEPServerEX.V6
Simulation Examples.Functions.Rampl | Operation.Read from OPC to Database
Simulation Examples.Functions.Ramp2 | Operation.Read from OPC to Database
Simulation Examples.Functions.Ramp3 | Operation.Read from OPC to Database
| \\localhost\Matrikon.OPC.Simulation.1

Random.Money Operationl.Read from OPC to
Database

Random.String Operationl.Read from OPC to
Database

Random.Time Operationl.Read from OPC to
Database

Recent Configurations
Displays recent Configurations. Click on a Configuration to open it.

Connect to Engine
Connects the Data Exchange 3 Editor to the Data Exchange 3 Engine. Some features will be limited
when the Data Exchange 3 Editor is disconnected from the Data Exchange 3 Engine. When connected
to the Engine, this menu item becomes Disconnect from Engine.

Disconnect from Engine
Disconnects the Data Exchange 3 Editor from the Data Exchange 3 Engine. Some features will be
limited when the Data Exchange 3 Editor is disconnected from the Data Exchange 3 Engine. When
disconnected from the Engine, this menu item becomes Connect to Engine.

Download to Engine

Downloads this configuration file to the engine. If the configuration is already running, you will be
required to confirm restarting of the configuration.

Recent Connections

Displays recent Data Exchange 3 Engine connections. Click on a displayed connection to connect to the
selected Data Exchange 3 Engine.

45. IMPORT PREVIOUS VERSIONS OF DATA EXCHANGE CONFIGURATIONS

Data Exchange Il, 2.0, and 2.5 can be imported into Data Exchange 3 by simply opening the
configuration. Data Exchange 1.x versions cannot be imported.

To prevent loss of configuration data, Disabled Operations should be enabled before importing,
and then disable after imported.
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46. TREE VIEW

File Edit Transfer Help

=}-[3¢ DXCTestConfiguration MatrikonDataSave,
=] Connections
@ DatabaseConn o
[ kepware
E Matrikon Description:
@ HeadsUp
£ JSON Service OPC
< Socket OPC Connection:
&P Web Service
=) Operations Read from
23] 9 HeadsUp @ Cacheevery 1
#-[fZ KepwareDataSave
= MatrikonDataSave SQL Action
&3 Schedules ® Inset ©® Upda
Al Read from OPC ta Databas
¥ Cut Ctrl+X
[} Copy Ctrl+C
Paste Ctrl+V
X  Delete Del —
eCol
11 Rename les
¥/ Revert Ctrl+R m
Vs
P Find.. Ctrl+F edur
& Replace... Ctrl+H
Edit Multiple..  Ctrl+M
v | Enabled Ctrl+E
® View Tags
Convert to Custom Query

T

The tree menu on the left side of the Editor allows browsing through the setting of configuration items.

Select the item on the tree menu, and the properties of the item is displayed on the left.

Items in the tree menu can be copied and pasted, which also allows copying existing items. Items in the

tree menu can also be rearranged by dragging and dropping the items.

Right clicking items in the tree menu will display an item type sensitive menu. Most, but not all of the

items in the right click menu are available in the top menu.
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4.7. NEwW CONFIGURATION WIZARD

Data Exchange has a “New Configuration” wizard for quickly creating new configuration files. In this example |
created a configuration file called WizardConfiguration.

B ﬁ\ﬂizardﬁunﬁguraﬁnn - D.. r EE.LI

File Edit Help

(=~ [k WizardConfiguration |W|zald€onﬁgulaﬁon (Mot Connected)

e Connections

i Operations Mame: ‘WizardConfiguration
Description:
Date Modified: 3/7/2018 1:44:26 PM
File Path: ChUsers\albrecel\Documents\Data Exchange Configurationsilocalhost
Backups to Keep: 3 =
Tag Count: 0

} *|j| New Configuration Wizard

i,ﬁ localhost ~ Connected to engine [localhost]

Click on the New Configuration Wizard button to access the Wizard menu.

Connect to Engine Connect to the Data Exchange 3 Service
Add a database connection to a SQL Server or other
i Add Database OLE DB connection

Add an OPC connection to an OPC server on the same

i Add OPC Server machine as the Data Exchange 3 Service or one
running the Data Exchange 3 Remote OPC Service

Ez Add Operation Add an operation to move data between connections

|:| Done
—

f,§ localhost ~ Connected to engine [localhost]
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4.7.1 CONNECT TO ENGINE

Select Connect to Engine to connect to the Data Exchange engine that will be used to run the configuration file.
By connecting to an engine, you can access the OPC tags during the development of the configuration file.

Connect to Engine

Connect to the Data Exchange 3 Service

iAddm

Enter the machine name or IP address where the Data Exchange 3 Service is

iAddl

 service

{Z Add Operation

4.7.2 ADD DATABASE

Add an operation to move data between connections

Create a connection to a database. To communicate with SQL Server, use the SQL Server Native Client 11.0 or
Microsoft OLE DB Provider for SQL Server.

1on ‘ | WizardConfiguration (Not Connected)

4+ Wizard .

7 | Data Link Properties

==

-

Provider | Connection | Advanced [ A1 |

Select the data you want to connect to:

Connect

OLE DB Providerfs) ‘

Microsoft Jet 4.0 OLE DB Provider

Microsoft OLE DB Provider for Analysis Services 12.0
Microsoft OLE DB Provider for Indexing Service {IL Server or other
i Add Da | Microsoft OLE DB Provider for ODBC Drivers

Microsoft OLE DB Provider for Oracle
ft OLE DB Provider for Search

) rvice

ice or one
OPC Service

Microsoft OLE DB Provider for SQL Server IIserver on the same
E:

Microsoft OLE DB Simple Provider
B Add opjh o \
OLE DB Provider for Microsoft Directory Services !
T ISQL Serves Nekive Clert 110 |

SQL Server Native Client 11.0

lfween connections

[(Z Add Oﬂm

|:| Done

Enter relevant database connection information.
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;

++ Wizard

— [ Data Link Properties

Provider | Connection | Advanced [ Al |

Connect

1. Select or enter a server name:
ADVENG-7X64-2\SQLEXPRESS

2. Enter information to log on to the server:

() Use Windows NT Integrated security:

i Addo

[E=Add O

W Add Da

Server SPN
@ Use a specific user name and password:

Username: sa

'

Password: eessssse
[ Blank password [¥] Allow saving password
3.@ Select the datab DXCExampleDatab

() Attach a database file as a database name:

-

[ ChengePasswod | [ TestConnection

J [ concel ||

[[] pone
— =

Select “Test Connection” to confirm a valid connection has been created to the database.

Help

)

frvice

{IL Server or other

{Iserver on the same
\Brvice or one
|pte OPC Service

|fween connections
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4.7.3 ADD OPC SERVER

Create a connection to a local or remote OPC Server. Connections to remote OPC are through the Data
Exchange remote OPC service or DCOM. DCOM is not recommended but in some cases, may be necessary.

+. Wizard & L

-
+. Add OPC [E=EE
Connect to an OPC server on the same machine as the
Local Server

Data Exchange 3 service

- Connect to an OPC server on a machine running the
% Remote OPC Service Data Exchange 3 Remote OPC service

Connect to an OPC server on a machine using DCOM.
% Remote OPC DCOM Not recommended

|:| Done

Local OPC Server

The local option will connect to the localhost and display all registered OPC servers for the computer.

+. Add OPC =B & JF

R —

i Lo *i= BrowseOpcServers —— — @M‘
I S ——

| =N e

i Kepware.KEPServerEX. Ve
B RsLinx OPC Server

B RsLinx Remote OPC Server
i Matrikon.OPC.Simulation.1

Refresh 0K ] [ Cancel
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Remote OPC Server/Remote OPC DCOM

Enter the computer name or IP address to view the OPC servers on a remote computer.

% ,@ Remote Machine - .I_El&lg

e using DC(

B

i L = ——
== BrowseOpcServers

[EEA"N 192.168.100.14

[l Kepware KEPServerEX.ve

- RsLinx OPC Server

i RSLinx Remote OPC Server
i Matrikon, OPC.Simulation.1

A ks

Add Operation

All that’s left to create are operations for your Data Exchange configuration. Click Operation to create an empty
operation then Done.

53 WizardConfiguration - Datz e

File Edit Connections Help

=~ I} ‘WizardConfiguration |Conmcﬁor5
&-
W QDEMO-VIRTL\MSSQLSERVERL:
i Matrikon.OPC Simulation.1
COperations
—-[fZ Operation
w8 Schedules
‘% [Mo Transfers]

2 Connections

< 1

',§ localhost - Initialized services
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4.8. CONNECTIONS

4.8.1 DATABASE
To create a database connection right-mouse click on “Connections” or select menu Connections -> Add Database.

The user may create as many database connections as needed. Each database connection has an alias which is
used to reference the database.

WizardConﬁguration - Data Exchange 3 Editor* ...

File Edit Connections Help

=-[3 WizardConfiguration Hco.mcﬁm;
‘ =] DXCTel Add Connection » | @ AddDatabase
E \5\;';:\!/' Cit CUleX H  AddOPCServer
o Operatior] Copy Ctrl+C @ Add HeadsUp Service
=-[f= Opera & Paste Ctrl+V & Add Web Service
& [Spj Bllia Del £T  Add JSON Service
= o & Add Socket
Revert Ctrl+R
Expand All
E  Collapse All
P Find... Ctrl+F
& Replace... Ctri+H
P Edit Multiple... Ctrl+M

T
Type a name for the database connection and press enter to begin configuring the connection. To communicate

with SQL Server, use the SQL Server Native Client 11.0 or Microsoft OLE DB Provider for SQL Server. See the
Wizard section of the manual to see the Native Client used. Here we will use Microsoft OLE DB Provider.

A. Build the Database Connection

Press “Build Connection String” to build the connection. Select “Microsoft OLE DB Provider for SQL Server” to
create a connection to a SQL Server database and press Next to continue.

WizardConfiguration - Data

File  Edit Database Help

BE} WizardConfiguration DXCTesting
=] Connections
a Mame: DX(Testing

a QDEMO-VIRTI\MSSQLSERVERLS

i i Matrikon. OPC.Simulation.1

EI Operations Connection
=-[EZ Operation

™) schedules

% [No Transfers]

Description:

Build Connection String...

Connection 5tring:
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Provider

A data provider is used for connecting to a database, executing commands, and retrieving results. Once a provider
is selected, a connection is defined and stored within the Configuration file. Passwords stored in the Configuration
file are encrypted.

-
£F | Data Link Properties

==

Provider | Connection | Advanced | &1 |

Select the data you want to connect ta:

OLE DB Providen(s)

Microsoft Jet 4.0 OLE DB Provider

Microsoft OLE DB Provider for Analysis Services 12.0
Microsoft OLE DB Provider for Indexing Service
Microsoft OLE DB Provider for ODEC Drivers
Microzoft OLE DB Provider for Oracle

Microsoft OLE DB Provider for Search

Microsoft OLE DB Simple Provider
MSDataShape

COLE DB Provider for Microsoft Directory Services
S0L Server Native Client 10.0

SQL Server Native Cliert 11.0

OK || Cancel || Hebp
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e Connection

Enter the database name, user name and password. DXC does not carry over the username and password from
the database configuration window UNLESS “Allow saving password” is clicked. If “Allow saving” is not clicked,
entering the username and password in this screen will not affect what is defined in the previous screen and will
not be stored as part of the connection string.

Use the Advanced and All tabs to configure any additional settings. Test the connection and press OK. All data will
be stored into the configuration for the database. Pressing OK returns focus to the DXC Editor.

onfiguration - Data Exchange 3 Editor* l= 1 = X - |
File Edit Connections Help
= l} WizardConfiguration ID;M I
=] Connections T
| @ Database Namé [ | Data Link Properties - X
@ DXCTestDatabase — - -
@ SampleDatabase Descl| | Provider | Connection |Advanced [AI |
[ \\ADVENG-7¥64-2\Matrikon-OPC-Si
=) Operations Conn Specify the following to connect to SQL Server data:
= [{: Operation 1. Select or enter a server name:
+ Schedules adveng-764{ S -— 1
% [No Transfers] Connl > T | Microsoft Dgta Link m
*) Use Winda
@ Use a speq e Y .
[0] Test connection succeeded.
User name - -
User P - !
Passy [T Blank g
Connl 3. @ Select the dal)| [V] Read Schema
DXCEXZME — F
. Show Link: Test
(©) Attach a database file as a database name: ow n s] [ £
= i DXCExampleDatabase
e "
+
+|
= Test Connection
OK |[ Cancel |[ Hep |
J
< | m »
o ADVENG-7X64-2 ~ Initialized database Tags:0 .:
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If “Allow saving password” was not clicked, continue to define the connection by entering the Username
and Password for the connection. Even though it appears the password has been passed in from the
connection page, it is not. This is to maintain a tighter password security scheme.

' WizardConfiguration - Data Exchange 3 Editor*

File Edit Connections Help

=3¢ WizardConfiguration adveng-7x64-2\sqlexpress I
=] Connections
@ adveng-7x64-2\sqlexpress Name: adveng-7x64-2\sqlexpress

¢ 9 DXCTestDatabase

@ SampleDatabase Description:

[ \ADVENG-7X64-2\Matrikon-OPC-Si
=] Operations Connection

=-[t= oOperation = - -
o Build Connection String...
® Schedules [ 9 J
S [No Transfers] Connection String:  Provider=SQLOLEDB.1;Persist Security Info=False;Initial Catalog=DXCExampleDatabase;Data Source=adveng-
Tx64-2\sqlexpress

User name: sa
Password: escessee
Connection Timeout: 30 = seconds [¥] Read Schema

[ showuinks | [ Test |

Database Notification Triggers
[7] Enable Notifications  uninstall... | [ install.. |
Database CLR Integration

[ uninstai... | [ nstan. |

=|-f@ adveng-7x64-2\sqlexpress
= Tables
+-BH dbo.PLCDataStrings

+ Views

+ Procedures

+ Functions
< | m »
o0 ADVENG-7X64-2 ~ Updated database 'adveng-7x64-2\sqlexpress’ Tags:0 .:

_ |
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e Read Schema

By checking the Read Schema box DXC will allow you to view the database schema in the Database Monitoring
portion of the window.

Disable Schema Reading prevents the Data Exchange Manager from extracting the database schema and saving
it into the configuration file. This is a useful feature when Data Exchange connects to a database that has many
tables with multiple columns per table. In this case, the schema information can seriously increase the size of the
configuration file with irrelevant information. The disadvantage of this selection is the absence of information needed
to show columns and data types for simple transfers. If you plan to create only advanced transfers in your
configuration, do not select this check box.

To refresh the schema, re-click the Read Schema button.

e Connection Timeout

Data Exchange uses the Connection Timeout property to terminate the connection to the database if the database
is not available.

If the Connection Timeout is larger the timeout set for the Operation, the operation timeout is the timeout used for
the connection.

e Show Links

Selecting Show Links will highlight every transfer that is using this database connection. To clear the highlights,
select “Clear Highlights” from the Configuration menu.

e Test

Tests the connection to the database with the username and password entered on the Database configuration
page.

Test Succeeded @

':0:' Connection Succeeded!

e Database Notification Triggers

Click Enabled Notifications Turns on the ability to use Database Notifications as a trigger option for operations.
NEED MORE DETAIL HERE

Select Install to generate the SQL scripts that must be executed within the SQL Server to allow Database
Notifications to be used as an operation trigger. Select Uninstall to generate a script to turn off Notifications.

e Database CLR Integration

NEED MORE DETAIL HERE . Select Install to generate the SQL scripts that must be executed within the SQL
Server to allow CLR Integration. Select Uninstall to generate a script to turn off CLR Integration. Requires SQL
Server 2012 or greater.
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4.8.2 OPC SERVER
The user may create as many OPC connections as needed.

When browsing for OPC Servers, Data Exchange 3 is using OPC Servers browsing capabilities. Some old OPC
Servers do not have that feature and will not show up in the list.

When “Use Registry Scan” check box is selected Data Exchange 3 will scan the computer(s) Registry instead of
OPC Servers. This is slower than to scan servers, but can give you more complete picture, because some servers
(especially the old ones) do not have browsing capabilities.

“Minimize number of OPC groups” check box is dealing with OPC group organization. When this box is NOT
SELECTED Data Exchange 3 creates as many OPC group as there are Transfers and OPC Triggers in your
configuration.

When this box is SELECTED Data Exchange 3 tries to minimize the number of OPC Groups presented to the OPC
Servers by grouping items based on the update time interval and access method. Select this box if you have OPC
Performance problems when dealing with large configurations.

IMPORTANT! When accessing remote OPC servers, make sure that the Data Exchange 3 service is set to log on
with an account that has permissions to access the remote computer. For more information about accessing remote
OPC servers see the section “Remote OPC Connections” later in this manual.

Data Exchange 3 can connect to remote OPC servers using Microsoft's DCOM technology. DCOM uses Windows
security to validate requests from remote computers. This security is configured with the program Distributed COM
Configuration Properties (DCOMCNFG). To launch this program type dcomcnfg in the Run dialog accessible
from the Start menu.

A. Add an OPC Server

An OPC Server is a software application that responds to requests for information and provides data to one or more
OPC Clients based on a standard protocol to facilitate interoperability between systems.

',3 WizardConfiguration - Data Exchange 3 Editor*

File Edit Connections Help

= I} WizardConfiguration ||Comect|ons
ijg adve Add Cennection » | @ Add Database
! g ?!C Cut Chrl+X B Add OPC Server
i am
[ waD Cop Ctrl+ C % Add HeadsUp Service
= Operati Paste Ctrl+V G Add Web Service
- =
- ['+= ‘< Delete De LT AddJSON Service
W Rename < Add Socket
Revert Ctrl+R
Expand All
= Collapse All
P Find... Ctrl+F
&' Replace... Ctrl+H
EF  Edit Multiple... Ctrl+M

I
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=] Operations
= [i= Operation
(P8 Schedules
i %, [No Transfers]

Machine Name: ADVENG-7X64-2
OPC Server:

Options
D Use Data Exchange 3 Remote OPC Service
Optimize OPC Groups

Connection Timeout: 30 I% seconds

T —
WizardConfiguration - Data Exchange 3 Editor* u_lg-:-"@
-
File Edit Connections Help
= 3k WizardConfiguration OPC Server ‘
E Connections
i adveng-7x64-2\sqlexpress Name: OPC Server
W DXCTestDatabase
G SampleDatabase Description:
[ orcSserver
QoPC

-]\ ADVENG-7X64-2\

‘.ﬁ ADVENG-7X64-2 ~ Initialized opc server

Tags:0 .

Click the button and select an OPC Server.

M — —
== Browse [ADVENG-7X64-2] for OPC servers

=, ADVENG-7X64-2
-l Kepware KEPServerEX.ve
-l Matrikon.OPC.Simulation.1

| o

]I Cancel ]

For this example, we have connected to the Matrikon OPC

Server that comes as part of the install for Data

Exchange.
-  —
WizardConfiguration - Data Exchange 3 Editor* é‘@u
-
File Edit Help
=] [} WizardConfiguration Matrikon ‘
Connections
W DXCTestDatabase Name: Matrikon
W SampleDatabase
[ Matrikon Description:
Operations
=-[k= Operation OrC
&-E3 Schedules Machine Name: ADVENG.7X64-2

S [No Transfers]

OPC Server: Matrikon.OPC.Simulation.1

Options
|:| Use Data Exchange 3 Remote OPC Service
Optimize OPC Groups

Connection Timeout: 30 - seconds

5] Simulation Items
& Bucket Brigade

& Random

& Read Error

B Saw-toothed Waves
[E3) Square Waves

3] Triangle Waves

£ Write Error
(3] Write Only

3] Configured Aliases
® #MonitorACLFile
® @Clients

"= Browse..

ikon.OPC.Simulation.1

"GADVENG-TXSQ-Z ~ Initialized opc server
—

Tags:0
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B. Use Data Exchange 3 Remote OPC Service

NEEDS MORE INFO

C. Optimize OPC Groups

Some OPC Servers such as RSLinx do not like many OPC Groups to be created. Instead it prefers many tags, few
groups. Other OPC Servers prefer many groups, few tags. Optimize OPC Groups tells Data Exchange to create as
few groups as possible.

D. Connection Timeout

NEEDS MORE INFO

E. Show Links

Selecting Show Links will highlight every transfer that is using this OPC Server. To clear the highlights, select “Clear
Highlights” from the Configuration menu.
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4.8.3 HEADSUP SERVICE

A. HeadsUp Service

'3 Andon Test - Heads Up Web Service - Data Exchange 3 Editor* EI@
File Edit Help
E||3: Andon Test - Heads Up Web Service HeadsUp |
-5 Connections o
. i@ Database Name: HeadsUp -
i Matrikon.OPC.Simulation Description:
9;* HeadsUp pion:
Cf Web Service HeadsUp Semvice
Operations Service URL: http://devwebdds/andaon/
HeadsUp
Operation Andon Connection
Credentials: E] L
Proxy Address: E]
= http://devwebdds/andon/ -
: AECookieFactory 7
DEMO L
B0 D3 Testing 1
TEST-TAG-FOUR (1511) L 3
TEST-TAG-ONE (1508)
TEST-TAG-THREE (1510)
TEST-TAG-TWO (1509) -
wa devrsline5138 ~ Initialized service

Data Exchange 3 includes a connection to the Advanced Engineering Heads Up system. To configure the Heads
Up Connection, enter the Heads Up Service URL. Add the Connection Credentials and Proxy Address if required.
If Data Exchange 3 is able to connect to Heads Up, the bottom right window will browse the available tags provided
by Heads Up.

B. Heads Up Operation

P

,,3 Andon Test - Heads Up Web Service - Data Exchar

File  Edit | Operations | Help

EIE} Andon| [fZ  Add Operation
B Cor|9 Add HeadsUp Operation
? New Folder
g I Rename
& g B View Tags
i r I

To add a Heads Up operation, select Add HeadsUp Operation from the menu.
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File Edit Operation Help

EII} Andon Test - Heads Up Web Service
Connedions

B Matrikon.OPC.Simulation
% HeadsUp

i G Web Service

E-i-] Operations

- [N

Z Operation Andon

HeadsUp

Mame: HeadsUp

Description:

HeadsUp

HeadsUp Service: [HeadsUp

7] (£

Initialize values on start
OPC

OPC Connection: [Matlikun.OPC.Simulalion

7] (#]

Source

@ Cache every milliseconds () Unsolicited

Tags

™ validate OPC Items

HeadsUp Tag OPC Item / Variable

Formatting Expression

;a devrslin:5138 - Initialized operation

Add the OPC Items or Variables to be transferred to the Heads Up tags.
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4.8.4 \WEB SERVICE

? ?

An Example of a JSON web service. SOAP and Socket connections can also be used.

¥

',3 Web Services - Data Exchange 3 Editor
File Edit Help

= [k Web Services
= Connections
P E Database
- Web Service JSONPlacehol
Operations
#-[EZ Operation J15ONPlaceholde
=-[E= Operation Laokup Zip
(I) Schedules

& Ccall Web Service
g% Transfer Write Variable

4 10 | 3

| Web Service Lookup Zip
Mame: Web Service Lookup Zip it
Description:
Service Type

) SOAP @ JSON

JSON Service
Service URL:

Connection
Credentials:

Proxy Address:

() socket  GET urlwith query string parameters and JSON result

http://apizippopotam.us/us/

m

oo DEVRSLINX:5138 ~ Initialized service

Tags: 33 .

4.8.5 JSON SERVICE

486 SOCKET
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4.9. OPERATIONS

Operations are blocks of work in the configuration file. Each Operation has a trigger and transfers. The trigger
initiates the work that is defined by the transfers in the Operation.

Some buttons are disabled if the Engine is not running such as selecting and validating tags. This is because the
engine makes the connection to the OPC Servers not the Editor.

File Edit Operations Help
-3k DXCTestConfiguration | Operations

= ; Connections Variables
@ DatabaseConn

|:| Kepware Variable Default Val
[ Matrikon

Add Operation

Add HeadsUp Operation
Add Data Logger Operation
New Folder

Cut Ctrl+X
Copy Ctrl+C
Paste Ctri+V
Delete Del
Rename

Revert Ctrl+R

Expand All

Collapse All

Find... Ctrl+F
Replace... Ctrl+H
Edit Multiple... Ctrl+M

Yy IOE S5FXDOhx nEADPT

™
s
=

@ &

View Tags

49.1 FOLDERS

Data Exchange allows users to group operations into folders to organize. Select New Folder and give the folder a
name. Folders may be renamed. If you change a folder name and an operation in that folder is invoked by another
Operation using the “Start Operation” transfer type, you will need to point to the new name for the Operation.

File Edit Operations Help

(=~ Gk DXCTestConfiguration Folder
E|-_ Connections Variables
i@ DatabaseConn
[ kepware Variable Default Value DataType
L[] Matrikon
=5 Operations

il
=-[§Z KepwareDataSave
-8 Schedules
. ~* Read from OPC to Database
& [{Z MatrikonDataSave
w8 Schedules
".* Read from OPC to Database

Add an operation to a folder or to the main Operations folder by right clicking and selecting Add Operation.
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File Edit Operation Help
(=3 DXCTestConfiguration “I’rlger Examples/Schedule Example

=}~k Connections

i DatabaseConn Name: Schedule Example
|:| Kepware
- [ matrikon Description:
[=}-i= Operations
(=-ka! Trigger Examples Trigger Type Operation Execution Database Buffering
Eﬂ"[{: @ Schedule () Database Polling Timeout |10 E] seconds @ None
#-[E5] Schedules .
% [No Transfers] () OPCData Change () Database Notification Allow Parallel Execution ) Memory
=-[fZ KepwareDataSave ) External Execute on Configuration Start ©) File
B Schedules T
“ Read from OPC to Datab
Default Value DataType

< MatrikonDataSave Variable
Schedules
‘-~ Read from OPC to Database

o4 localhost - Initialized operation

4.9.2 NAMES

Items in Data Exchange can be arbitrary length and have a few limitations. Names cannot contain the following
characters and character combinations:

/ ~ i =

The maximum length of an event log entry including the path to the item, the name of the item, and the message is
32700.

49.3 OPERATION CONTEXT MENU

[ File Edit Operation Help

- [3¥ DXCTestConfiguration Trigger Examples/S
(-4 Connections
. - DatabaseConn e
~ [ Kepware
[ Matrikon Description:
[Z}-4. Operations
[=)-4| Trigger Examples Trigger Type
=8 b Schedule Examata Bttt
-3 Schedule{ S  Add Transfer
=-[fZ KepwareDataSav( 9
B8 Schedules | 30 Cut Ctrl+X
"€ Readfrom Of [j] Copy Ctrl+C
=-[£Z MatrikonDataSay - Paste Ctrl+V
(-8 Schedules -
..* Read from O X  Delete Del
i Rename
) Revert Ctrl+R
Expand All
[E Collapse All
P Find... Ctrl+F
Replace... Ctrl+H
Edit Multiple.. Ctrl+M
Enabled Ctrl+E
Active on Start
® View Tags

o0 localhost + Initialized operation
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A. Add Transfer

Creates a transfer for this operation.

B. Edit Multiple

Allows you to edit common properties of multiple items at the same time
C. Enabled

Allows you to enable/disable an operation from running. This Enabled state can only be changed by changing the
setting and restarting the configuration.

D. Active on Start

Active on Start allows you to enable an operation but will prevent that operation from being executed until the
“Active” checkbox is checked during runtime.

E. View Tags

Creates a Matrikon OPC Client with the tags in the current Operation.

4.10. VARIABLES

Data Exchange supports two types of variables persistent and nonpersistent variables.

4.10.1 PERSISTENT VARIABLES

Persistent variables are loaded at configuration start and are persistent across operation executions. A change in
the value by one operation execution will be reflected in the other operation executions and other operations. An
optional default value can be set as the initial value when the configuration starts.

4.10.2 NONPERSISTENT VARIABLES

Nonpersistent variables are loaded for each operation instance. There is a new copy of each nonpersistent variable
every time the operation is executed and any changes in one instance are not reflected in the other instances.
Automatic variables are all nonpersistent.

4.10.3 NAMESPACES

All variables are declared in a namespace. Generally, in order to access a variable in an operation you will not need
to use namespaces unless you are trying to access a variable in another operation or folder. If you reference a
variable in an operation or script, Data Exchange will search in the operation’s namespace for a variable with that
name. If it does not find one, it will move up folder by folder searching each for a variable with that name until it
reaches the configuration level variables. If the configuration does not have a variable (e.g. _TriggerTime), a null will
be returned and a message will be displayed in the Event Viewer: Couldn't find variable [_TriggerTime]

Any operation can access any persistent variable in the configuration by using the variable’s namespace. In order
to reference a variable called TotalCount in an operation called Main that is in a folder called First, you would put
config/First/Main:: TotalCount for the variable name. The part before the double colon is the namespace and everything
after that is the variable name.

When execution is passed to a different operation, currently available variables are passed also.
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4.10.4 DEFAULT (AUTOMATIC) VARIABLES

A. Configuration Specific Variables

$_Configuration

The name of the configuration (string).
$_ConfigurationStartTime

The last start time of the configuration file (DateTime).
$_ConfigurationModified

The last time the configuration file was modified (DateTime).
$ MachineName

The name of the computer that is running DXC3 (string).
$_EngineVersion

Version of the DXC Engine currently running this configuration file (Version).
$CurrentTime

The current time on the computer running DXC3 (DateTime).
B. Operation Specific Variables

$_Operation

The name of the current operation (string).
$_Operationinstance

The instance number of the execution of this operation (long).
$_OperationStartTime

The start time for the operation (DateTime).

C. Transfer Specific Variables

$ Transfer

The name of the current transfer (string)

D. Trigger Specific Variables

Every operation has a default set of variables available for use in transfers, however every Trigger type does not

produce a value in every variable. For example, the variable _TriggerTime is only available for operations running
on a Schedule.

All Triggers

$_TriggerName
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The name of the trigger that initiated the current instance of the Operation. For schedule triggers it will be Schedule:
plus the name of the schedule. For operations triggered by an Operation Start transfer it will be Operation: plus the
name of the operation. For operations triggered from a script it will be the full name of the script transfer. For
operations triggered from the web interface or externally, it will be Web. For OPC Data Change, Database
Noatification, and Database Polling it will be the type of trigger (string).

Schedule

$_TriggerTime

The time the operation triggered to start. This variable is available for operations that run on a recurring timer
(DateTime).

$_FromMidnightMS

The number of milliseconds elapsed since midnight (int).

$_IntervalMS

The number of milliseconds elapsed since the last time the engine started (long).
$_Firstinterval

If this is the first time the Schedule has triggered (bool)

OPC Data Change

$_Trigger

The value of the OPC item that triggered the operation

External

$Param1l, $Param2, $Param3, $Param4, $Param5, $Param6, $Param7, $Param8, $Param9, $Param10
Parameters used for External Operation Triggers.

As an example, Variablel is defined within an Operation, a Folder and as a Global which is accessible by all
operations. The table below displays the runtime results for operations using this variable.

Failure
$LastError

The last Exception that occurred in the Operation. This is only set on a transfer Failure and can be accessed in the
OnError transfer or any transfer executed after that (Exception).

$LastErrorMessage
The Message of the last Exception that occurred in the Operation (String).
$SLastErrorType

The Type of the last Exception that occurred in the Operation (String).
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E. Configuration Variables

Variable1 = “This is the Global Value”

Folderl
Variable1 = “This is the Folder1 Value”
Operationl
Variable1 = “This is Operation1 Value”
Operation2
Folder2
OperationA
OperationB
Operationll
Operation Value of Variablel
Operationl This is Operationl Value
Operation2 This is the Folderl Value
OperationA This is the Global Value
OperationB This is the Global Value
Operationll This is the Global Value

F. Legacy Variables From Previous Versions of Data Exchange

Compatibility with previous versions (ll, 2.0, 2.5) of Data Exchange for the following legacy variables is supported
by allowing them in Data Exchange 3. If previous versions of Data Exchange configurations are imported, they may
include these legacy variables.

DXC.CurrentTime
DXC.Parml
DXC.Parm2
DXC.Parm3
DXC.Parm4
DXC.Parm5
DXC.Parm6
DXC.Parm7
DXC.Parm8
DXC.Parm9
DXC.Parm10

4.10.5 NAMING VARIABLES

To avoid conflict with the internal Data Exchange variables and to avoid confusion as to which variables are local
to an operation or are global, etc., follow a naming convention different from the internal variables.

EG:
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Global Variables: g_VariableName or gVariableName
Folder Variables: f_VariableName or fVariableName
Operation Variables: o_VariableName or oVariableName

If some variables will act like constants, keep those variables upper case to distinguish them from modifiable
variables. For example, a global constant would look like g_ CONSTANTNAME or gCONSTANTNAME.
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4.10.6 LocAL RUNNING VARIABLES

Certain Transfer types will create variables that can be used in the Operation. Simple OPC Read creates runtime

variables for every OPC Tag that is read during the transfer.

In this example, OPC Tags are read during the Simple OPC Read transfer below. Variables representing the OPC

tags are created and can be used in subsequent Transfers.

File Edit Transfer Help

- Bk DXCTestConfiguration Trigger Examples/Schedule Example/Read from OPC to Database (Read from OPC to Database - Simple Query)

& Connections
~ @l DatabaseConn Name: Read from OPC to Database On Error,
[ kepware
[ matrikon Desaiption:
=] Operations
= Trigger Examples OPC

=-[§= Schedule Example OPC Connection: [upware

=)&)

= Schedules
| L(D Recurring: Daily every1( Readfrom

- ™ validate OPC items
" Read from OPC to Databas¢, @ Cache every |1uoo | milliseconds () Device

=-[£= KepwareDataSave = Use NULL for Bad Quality

(- Schedules
“ Read from OPC to Database
=-[f2 MatrikonDataSave
(- Schedules Results
“ Read from OPC to Database

SQL Adion
@ Insert () Update () Delete

D: = onn - Columns
. N - -
= e DatabaseConn Column Name Data Type Condition OPC Item / Variable Formatting Expression J &
=1 Tables -
Q] oo picostastings =
W Views
1 Procedures -
-
-
v =
-
-
<-Inset |~v
PLCData9 varchar(50), null [['lylnle] -
PLCDatal0 varchar(50), null |[ignore] v
PLCDatall varchar(50), null | ignore] - B —
PLCDatal12 wvarchar(50), null | ignore] =
PLCData13 wvarchar(50}, null |[ignore] -
PLCDatal4 varchar(50), null |[ignore] | v
< n | Bi[§SRt 0y B PLCDatals null [tionarel  [w i
«4 localhost ~ Updated mapping Tags:6 .:
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':_: Browse Items

=ncl

-1 _Automatic

U0 _Parameters

=10 Trigger Examples
=-#0 Schedule Example

1o - B §_Configuration

- # $_Operation

- B §_Transfer
- M $_TriggerName
B SPLCData0
B SPLCDatal
- SPLCData2
-#D SPLCData3
i - B SPLCDatad
B SPLCDatas
B SPLCData6
-HD SPLCData7
i - M SPLCDatad
B SPLCData9
B SPLCDatal0
-#D SPLCDatall
- M SPLCDatal2
B SPLCDatal3
B SPLCDatal4
-#D SPLCDatals
-~ M SPLCDatal6
B SPLCDatal7?
B SPLCDatals
- ED SPLCDatal9

W $_Operationlnstance
B S_OperationStartTime

-m SSi

L.ED SSi

® ssi

Next, create a “Write Variables to DB” transfer. This transfer has access to the internal variables created to
contain the values of the OPC tags from the previous transfer.

File Edit

Transfer  Help

-3k DXCTestConfiguration
=4 Connections
@ DatabaseConn

Name: ‘Write Variables to DB On Error: i i -
|:| Kepware rror. | [Operation Failure]
[ Matrikon Description:

=5 Operations
(=& Trigger Examples SQL Action
= [i= Schedule Example © Insert () Update () Delete
= Schedules Results
. D Recurring: Daily every 1( o
% Read from OPC to Databas¢| /] Error on no data
- Write Variables to DB Col
KepwareDataSave Di [ onn LI
Schedules Column Name Data Type Condition Variable Formatting Expri
; “ Read from OPC to Database @-f§ DatabaseConn
= MatrikonDataSave EJ-1 Tables Sdnsert_|x
B Schedules (:::| dbo.PLCDataStrings =
-0 Views
- * Read from OPC to Database M Procedures =
<Insert | v
SQL Query [3 <Insert | v
INSERT INTO [dbo].[PLCDataStrings] <dnset |~
([PLCData@] T
, [PLCDatal]
,[PLCData2] <dnsert | v
,[PLCData3] <dnsert |+
,[PLCDataa]
> [PLCDatas] PLCD3ta8 varchar(s0), null |[ignore] |+
s [:::gga:ag] PLCDatal0 varchar(50}, null |ignore] | ¥
ata
: %PLCD:HS% PLCDatall varchar(50), null |[ignore] |¥
B
) PLCDatal2 varchar(50), null | [ignore] v
VALUES T
(~%_Configuration~ -- PLCData® PLCDatal3 varchar(s0), null | ignore] i
»~$_Operation~ -- PLCDatal PLCDatal4 varchar(50), null | [ignore] - E
’z-x:::;::;gi::;’" ‘:_P:;Eg;;:; PLCDatal5 varchar(s0), null |fignore] |
,—$:Trinsfer- -- PLCData4 PLCDatal6 varchar{50), null | [ignore] -
,~$_TriggerName~ -- PLCDataS I
,~$Simulation Examples.Functions.Rampl~ -- PL( PLCDatal7 varchartso), null [fignorel |
,~$Simulation Examples.Functions.Ramp2~ -- PL( |PLCDatald | varchar(50), null |fignore) |~
S---$5i1|ulation Examples.Functions.Ramp3~ -- PL( |pcpatat varchar(s0), null |[ignere] | ¥
H
< . ] « ] (SN El m »

[ Trigger Examples/Schedule Example/Write Variables to DB (Write Variables to DB - Simple Query)

o8 localhost - Updated mapping

Tags:6 .
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4.10.7 CREATING VARIABLES

Variables may be created at the Operation level, the Folder level and Configuration level.

A. Operation Variables

Operation variables are “local” variables; that is variables that get re-initialized every time an Operation is invoked.
The Persistent checkbox allows you to keep the value of the variable from the previous execution of the Operation.
Unselect this checkmark to re-initialize the variable every time the Operation runs.

III Li= 1SS0 WUFL LUnuiuun ) WFw wvala L[lﬂllg: L Wduaudie Nuuncauun 1™ ANUW Fdidlitl CXELULIUn wr rvl:llll.ny
=iz a -
= [';' e AT e @ External Execute on Configuration Start © File
@ External z
~-* Read Variables from OPC Variables
-~ Test Variable Condition Variable Default Value Persistent DataType
= Write Int2
“ee 3 Write Intd Variablel -1 -
25l Trigger Examples o -
@-[i= Data Change Example
- [i= Database Notify Example -~
4 I m I »

B. Folder Variables/Configuration Variables

These variables are “global” variables and that they maintain the last value.

Operations
Variables
Variable Default Value DataType
OperationsOperationVariablel -1 v
| -
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4.11. GENERAL OPERATION SETTINGS

File Edit Operation Help
- [ DXCTestConfiguration | Trigger Examples/Schedule
[=l-5] Connections
g DatabaseConn Name: Schedule Example
[ kepware
B Matrikon Description:
a Operations
=F Trigger Examples Trigger Type Operation Execution Database Buffering
=-[iZ Schedule Example @ Schedule () Database Polling Timeout 10 || seconds @ None
B é'sn::::lng: Daily every 10 seconds () OPCDataChange () Database Notification Allow Parallel Execution ©) Memory
--* Read from OPC to Database () External [] Execute on Configuration Start @ File
= Write Variables to DB Variables
=-[i= KepwareDataSave
Schedules Variable Default Value DataType
] * Read from OPC to Database -
(=-[f= MatrikonDataSave
Schedules
-~ Read from OPC to Database
aloulhost ~ Initialized operation Tags:6 .

A. Trigger Types

There are a variety of ways to trigger a DXC operation. The Trigger section outlines each trigger and associated
parameters.

B. Operation Execution Timeout

The maximum amount of time it should take an operation to complete. If an operation hangs Data Exchange will
terminate the operation and the status of the operation will be set to failed.

If the Connection Timeout is larger than the timeout set for the Operation, the amount of potential time left to execute
is used as the timeout for the connection.

C. Parallel Execution

Parallel execute allows multiple operations to execute at the same time. Data Exchange will not wait for the previous
operation to finish before it begins execution of the next. During asynchronous mode, operations can finish out of
order. Only enable Parallel Execution if multiple asynchronous executions will not cause issues in your
configuration.

If parallel execution is disabled, a second operation will not start and therefore will be dropped. The drop status is
recorded on the Operations tab for the configuration:

Operations | Eyents

7] Refresh Search Operation List
Operation Last Status Run Succeeded  Failed Timed Gut  Dropped Run Time Run Time {avg) RunTime [(max) Run Time (min} Verbose Active

& controlPause 0 0 10.017 10.017 10.017 10.017

(5 ControlStartOperation None 0 0 0 0 0 0.000 0.000 0.000 0.000 O [

|® ControlTestConditions MNone 0 0 0 0 0 0.000 0.000 0.000 0.000 [l [
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The number of operations that can be performed at the same time is based on system resources. If the engine runs
out of resources, error messages will be displayed announcing operations cannot execute.

D. Execute on Configuration Start

Triggers the Operation to run every time the configuration is started.

E. Database Buffering

Data Exchange can buffer data destined for a database if it cannot connect to the database.
None

Database buffering is disabled.

Memory

Database buffering is stored internally within Data Exchange. If Data Exchange is restarted the buffered data is
deleted and not sent to the database.

File

Database buffering is stored in a file in the Data Exchange runtime directory. If Data Exchange is restarted the
buffered data remains. Once a connection is established with the database, the data is transferred to the database.
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4.12. TRIGGER TYPES

There are several types of triggers for DXC Operations. These are:

e Schedule: Triggers an operation on an interval when the configuration file starts or at a specific time/date.
Multiple times to trigger an operation may be defined if using Schedule.

e OPC Data Change: Triggers an operation when an OPC tag changes value or when it meets a specific
condition.

o Database Polling: Triggers an operation based on input from the database.

e Database Notification: Triggers are generated by Data Exchange 3 using a Subscription to SQL Server
Notification Services. This allows triggers to be created by Transact-SQL statements. Requires SQL Server
2008 or greater.

e External: Triggers are generated by other programs that communicate directly with the Data Exchange 3
Engine. The program will specify the required Data Exchange 3 Configuration, Operation, and Parameters.

Operations can only have one trigger. If the same Operation must be triggered on multiple conditions, the Start

Operation Transfer type can be used to invoke the Operation from other Operations. More on this in the Transfers
portion of the manual.

4.12.1 SCHEDULE

Several types of time-based Schedules are available in Data Exchange. The Schedule Trigger can have multiple
Schedules. Multiple types of Schedules can be combined in the same Schedule Trigger.

One Time

Triggers can be scheduled for specific dates and times. For example, if an event must happen at 10pm on the last
day of the month, create a trigger for January 31 at 10pm, February 28 at 10pm etc.

Configuration Start
Trigger occurs only when a configuration starts in the engine.
Recurring

A recurring event is any event that occurs more than once, according to a pre-defined rule such as weekly, daily,
or hourly.

4 DXCTestConfiguration - Data Exchange 3 Editor :L X

File Edit Schedule Help

=¥ DXCTestConfiguration | Trigger Examples/Schedule Example/Schedules/Recurring: Daily every 10 second |
= Connections Schedule
i@ DatabaseConn Name: Recurring: Daily every 10 seconds [¥] Enabled
[ Kepware
‘[ Matrikon Schedule Type: Recurring =
Operations
Frequency
Trigger Examples —_—
—-[£= Schedule Example Occurs: Daily b4
=-[ Schedules
Recurs every: 1 £ dayls)

@ Recurring: Daily every 10 seconds
@ Recurring: Daily every 8 seconds

Daily Frequen
* Read from OPC to Database 4 o

= Write Variables to DB Occurs once at:  11:27:24 AN
+-[i= KepwareDataSave ® .
il Occurs every: 10 Starting at: :00:00 AM
+1-[f= MatrikonDataSave * - arting a 12:00:00
Ending at: 11:59:59 PM
Duration
Start date: 5/ 22019 @~ End date:
I @ No end date
o« i )
L o0 localhost ~ Updated schedule 'Recurring: Daily every 10 seconds' Tags: 21
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4.12.2 OPC DATA CHANGE

Trigger an operation based on the value range or specific value of an OPC Tag or the change event of that OPC
Tag.

s DXCTestConfiguration - Data Exchange 3 Edito =]
File Edit Trigger Help
=) [3¢ DXCTestConfiguration Trigger E Data Change Example/Data Change ‘
= Connections OPC
i DatabaseConn OPC Connection: | Matrikon v
[} xepware
@ Matrikon OFC Item: Random.Boolean Auto =) %= Browse.. | [™® valiate.. |
Operations = .
& Trigger Examples Poll Rate: 1000 = milliseconds
t=
--[t= Data Change Example Condition
% Data Change
© Read from OPC to Database Every data change
--[E= Schedule Example @ Only when the value is | = -1
=8 schedules . [—J
(D Recurring: Daily every 10 second:| | Skip first data change
(© Recurring: Daily every 8 seconds
“ Read from OPC to Database
- Write Variables to DB
N (#-[£2 KepwareDataSave
=-[f= MatrikonDataSave
(1 +-B% Schedules
€ Read from OPC to Database
W « m »
N »8 localhost ~ Updated trigger Tags: 21
Browse

Browses the tags in the OPC Server and allows you to select one to use in this trigger. An error will occur if Data
Exchange cannot connect to the OPC Server.

Note: Some OPC Servers allow you to select a folder name while others do not. Data Exchange does not restrict
what is selected so take caution in not selecting something invalid.

Validate Tag

Verifies that the OPC Tag is good and Data Exchange can read the value.

Note: Some OPC Servers will always return that all tags are valid regardless of whether they are valid or not.
Poll Rate

The duration between checks for the trigger condition for an Operation. The minimum poll rate is dependent on the
OPC Server.

Every data change
Trigger the operation any time the value of the OPC tag changes.
Only when the value is

Trigger the operation when the value of an OPC tag equals a specific value or if one of the following conditions is
true:

= <>, > >= <, <=
Skip first data change

When DXC first starts the value for a tag goes from “Unknown” to having a value. This will trigger an operation to
run. Click this button to disable this feature.
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OPC Trigger Tag

The variable $_Trigger can be used in the subsequent transfers of the trigger instead of re-reading the OPC Tag.
The variable $_Trigger will contain the value of the OPC Tag at the time of the trigger.

Special Note

If you change the Operation’s Trigger Type to a different type of trigger, the OPC Tag will be cleared.

4.12.3 DATABASE POLLING

Triggers an operation if a query statement returns at least one row. In this example, as long as the TriggerValue is
1, the operation will continue to execute every Poll Rate milliseconds.

File Edit Trigger Help

= B¢ DXCTestConfiguration [TriggerE Database Polling E Polling |
= Connections Condition
g DatabaseConn Poll Rate: 1000 <] milliseconds Trigger on records exist
@ kepware =
[ Mmatrikon Timeout: 10 £ seconds
B Operations
-6 Trigger Examples SQL Query
=-[§= Data Change Example select * from dbo.PlcTriggerTable where TriggerValue = 1

£ Data Change
€ Read from OPC to Database
=-J£= Database Polling Example

@ Polling
“ Read from OPC to Database
#-[f= Schedule Example < L} »
(#-[f= KepwareDataSave
=1-[fZ MatrikonDataSave Database: ’Dﬂtﬂbﬂ!!caﬂﬂ v]
f f g Schedules =i DatabaseConn =
Read from OPC to Database - Tables
N -F dbo.PLCDataStrings
i =8 dbo.PLCTriggerTable =
i g TriggerValue (int, nul)
I ) Views ™
M &2 Procedures
o0 localhost ~ Initialized database polling trigger Tags:21 .
Poll Rate:

The frequency at which the database is queried. The minimum is 50ms.
Timeout:

The maximum amount of time for the query to execute.

Preview:

Allows the user to view and execute the polling trigger query.

[& Preview Database Polling Trigger_.-
SQL Query

kelect * from dbo.String_Table Output where Stringl = 'hi'

[ESEE])

4| m | +

id Stringl String2 String3 Stringd StringS String6 String? String8 Stringt «
|

1 hi (null) (null) (null) (null) (null) (Pull) (nwll) (null) v

-

4 | 111 | r

[ Copy ][ Execute ][ OK ]
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4.12.4 DATABASE NOTIFICATION

| DXCTestConfiguration - Data Exchange 3 Editor

File Edit Trigger Help

= I} DXCTestConfiguration Trigger E ples/Datab Notify E ple/Datab. Notify ‘
= Connections Databases configured for Database Notification Triggers
@ DatabaseConn
[ Kepware
A Matrikon
Operations
£ Trigger Examples
#-[£Z Data Change Example
=-[f= Database Notify Example
=
* Read from OPC to Database
& [{: Database Polling Example
#-[FZ Schedule Example
#[§2 KepwareDataSave
@ [f= MatrikonDataSave

N ,E localhost - Initialized database notification trigger Tags: 21

Description:

Database Notification Triggers allow the database to trigger a Data Exchange Operation with minimal delay. Any
or all of the default parameters (Paraml1 — Param10) along with any other Data Exchange variables can be
passed to the Data Exchange Operation.

Requirements:

Database Notification Triggers must be installed and enabled. This is done in the database connection
configuration of the Data Exchange 3 Editor.

Database Motification Triggers
™ Enable Motifications Uninstall... Install..,

Triggers are generated by executing the stored procedure dxc3.usp_TriggerOperation, and passing the
appropriate parameters to the procedure. The example below shows how to execute
dxc3.usp_TriggerOperation, and the example can be used if you want to pass individual parameters without
using XML.
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Example stored procedure to create a Database Notification Trigger using individual parameters:

SET ANSI_NULLS ON

GO
SET QUOTED_IDENTIFIER ON
GO
CREATE PROCEDURE [dbo].[usp_TriggerOperationindividualParams](
@machine_name [nvarchar](255),
@configuration_name [nvarchar](255),
@operation_name [nvarchar](max),
@Paraml NVARCHAR(MAX) = NULL,
@Param2 NVARCHAR(MAX) = NULL,
@Param3 NVARCHAR(MAX) = NULL,
@Param4 NVARCHAR(MAX) = NULL,
@Param5 NVARCHAR(MAX) = NULL,
@Param6 NVARCHAR(MAX) = NULL,
@Param?7 NVARCHAR(MAX) = NULL,
@Param8 NVARCHAR(MAX) = NULL,
@Param9 NVARCHAR(MAX) = NULL,
@Param10 NVARCHAR(MAX) = NULL
)
AS
BEGIN
DECLARE @Variables XML;
SET @Variables =
SELECT @Paraml AS Paraml,
@Param2 AS Param2,
@Param3 AS Param3,
@Param4 AS Param4,
@Param5 AS Param5,
@Param6 AS Param6,
@Param7 AS Param?,
@Param8 AS Param8,
@Param9 AS Param9,
@Param10 AS Param10
FOR XML PATH
);
EXECUTE [dxc3].[usp_TriggerOperation]
@machine_name
,@configuration_name
,@operation_name
,@Variables;
END
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4.12.5 EXTERNAL
A. From external program

Include DXC3COM as either a COM reference or a .NET library in your project.

File Edit Connections Help

=3¢ DXCTestConfiguration {W l
# :
[~ Operations 3 Connections

=] f Trigger Examples
#-[£= Data Change Example
#-[£Z Database Notify Example
#-[£Z Database Polling Example
= [‘: External Trigger Example
@ External
“ Read from OPC to Database
®-[§Z Schedule Example
#-[f= KepwareDataSave
#-[f= MatrikonDataSave

o4 localhost ~ Initialized connections Tags: 21 :

VB.Net Example:

'Add Reference to DXC3COM.dII
"Target framework: .NET Framework 4.7.1
'‘Compile Prefer 32 Bit
Private Sub ExternalTrigger()
Dim sURL As String ="192.168.10.52:5130"
Dim Params As Object = New Object() {
"Param 1 Value"
"Param 2 Value"
"Param 3 Value"
"Param 4 Value"
"Param 5 Value"
"Param 6 Value"
"Param 7 Value"
"Param 8 Value",
"Param 9 Value",
"Param 10 Value"

'Public Shared Function StartOperation(machineName as String, configName As String, operationName As String, values() as Object,
timeout As System.TimeSpan) As Booleanlean

DXC3COM.ExternalTrigger.StartOperation(sURL, “Trigger Testing”, “Operation External Trigger”, Params, New TimeSpan(0, 0, 10))
End Function

C#.Net Example:

/IAdd Reference to DXC3COM.dlII

/[Target framework: .NET Framework 4.7.1
/ICompile Prefer 32 Bit

private void ExternalTrigger()

string sURL ="192.168.10.52:5130";
object[] Params = new object[] {
"Param 1 Value",

"Param 2 Value",

"Param 3 Value",

"Param 4 Value",

"Param 5 Value",

"Param 6 Value",

"Param 7 Value",

"Param 8 Value",

"Param 9 Value",

"Param 10 Value"

g
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/[Public Shared Function StartOperation(machineName as String, configName As String, operationName As String, values() as Object,
timeout As System.TimeSpan) As Boolean

DXC3COM.ExternalTrigger.StartOperation(sURL, "Trigger Testing", "Operation External Trigger", Params, new TimeSpan(0, 0, 10));
}

SQL Server Example

EXEC sp_configure 'show advanced options', 1

GO

RECONFIGURE

GO

EXEC sp_configure 'Ole Automation Procedures', 1

GO

RECONFIGURE

GO

EXEC @hr = sp_OACreate 'DXC3COM.External', @object OUT;
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B. From SQL Server

Install the CLR Integration from the Database Connection

localhost

Mame: localhost

Description:

Connecticn
Build Connection String...

Connection String: Provider=50LNCLI11.1;Persist Security Info=False;Initial Catalog=DXC3;Data Source=localhost;Initial File Name="";5erver SPN=""

User name: =3

Password: LTI

Connection Timeout: 30 2 seconds B Read Schema
) Refresh @ Show Links Test

Database MNotification Triggers

[_] Enable Motifications Uninstall... Install...

Database CLR Integration

]
Uninstall... Install...

=

Tables
Views
Procedures

-1 Functions
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Clicking “Install...” will open a dialog with an installation script. If the user that is configured for the Database
Connection has administrator privileges on the SQL Server, you can click “Execute” and install directly from the
Database Connection. If not, copy the script and execute using an administrator account.

L Install Database CLR Integration | C

SOL Query

SET ANSI_NULLS ONj;

SET ANSI_PADDING ONj

S5ET ANSI_WARNINGS ON;

SET CONCAT_NULL_YIELDS NULL OM;

S5ET QUOTED _IDENTIFIER OM;

SET NUMERIC_ROUNDABORT OFF;

SET ARITHABORT ON;

0]

-- Make the database trustworthy if it isn't already

DECLARE (fisql nvarchar(max) = 'ALTER DATABASE ' + quotename(db_name()) + ' SET TRUSTWORTHY ON;';

IF (SELECT [is_trustworthy_on] FROM sys.databases WHERE [name] = db_name(}) = @
EXECUTE sp_executesgl @sql;

@0
-- Create the table and procedures called by the DXC3 engine
DECLARE (@isql nvarchar{max) = 'CREATE SCHEM& [dxc3];';

IF (SELECT * FROM sys.schemas WHERE name = 'dxc3')
BEGIN
EXECUTE sp _executesgl @sql;
END
@0
IF ( SELECT *
FROM  sysocbjects
WHERE 1id = object_id{N'[dxc3].[usp_Startlperation]')
OBJECTPROPERTY (id, N'IsProcedure') =1 )
BEGIN
DROP PROCEDURE [dxc3].[usp_StartOperation];
END
@l
IF (SELECT * FROM sys.assemblies WHERE name = 'DXC3Database’)
BEGIN
DROF ASSEMBLY [DXC3Database];
END |
Gy |

This will install the CLR Assembly and create a dxc3.usp_StartOperation stored procedure in the selected database.

The stored procedure can then be called and passed the name of the server that DXC3 service is running on, the
name of the configuration running on the service, the name of the operation to start and an XML element with the
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parameters to pass in. The variables list is most easily created using the FOR XML PATH command and selected

the values to pass with the column names being the name of the variable. E.g.

I : R e s——
-|DECLARE [@machine_name nvarchar(255)
DECLARE {@configuration_name nvarchar(255)
DECLARE [@operation_name nvarchar(max)
DECLARE [variables xml

SET (@machine_name = 'localhost’

SET (@configuration_name = 'Test'
SET (@operation_name = 'Operation’
-1SET (iivariables =
(SELECT

"Some Value' AS FirstParameteriame
,3 AS SecondParameteriame
FOR XML PATH)

—-|EXECUTE [dxc3].[usp_StartOperation]
@machine_name
J@configuration_name
Moperation_name
Jivariables

C. Web Service

Operations can be triggered using a web service call to the DXC3 engine. The engine by default starts a web service
on port 5130 and has a trigger method that can be called using a simple web browser or any method of executing

a simple web request.

var url = string.Format("http://{0}:{1}/trigger", serverName, dxc3Port);

var web = WebRequest.Create(url);
var body =
string.Format("config={@}\r\noperation={1}\r\n{2}",
configName,
operationName,
string.Join("\r\n",
values.Select(x =>

string.Format("{0}={1}", x.Key, SerializeObject(x.Value)))));

var content = Encoding.UTF8.GetBytes(body);
web.ContentType = "text/json";

web.Method = "POST";

var requestStream = await web.GetRequestStreamAsync();
requestStream.Write(content, @, content.Length);
requestStream.Flush();

var response = await web.GetResponseAsync();
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4.13. GENERAL TRANSFER TYPES DESCRIPTIONS

Transfers are the action portion of the Operation.

Data Exchange 3 offers several ways of creating transfers. Users not knowledgeable in database architecture and
SQL can build configurations using simple transfer types. Advanced users knowledgeable in database architecture
and SQL can build configurations using advanced transfer types.

File Edit Help

=3¢ DXCTestConfiguration
[+ Connections
= Operations
= f Trigger Examples
+-|t= Data Change Example
Database Notify Example
= Database Polling Example
#-[£2 External Trigger Example
#-[£2 Schedule Example
[t General Operation
@ External
s
#-[£= KepwareDataSave
#-Jf= MatrikonDataSave

-
[y p—

LT
W

General Operation/Transfer

XN

Read Variables from Write OPC Receipt Write Variables to

OPC
X-H XH

Simple Query

Ul X-u wWE X6

Read from OPCto Read Variables from Write to OPC from Write Variables to
Database DB Database DB

Custom Query

¥ wE WH

Execute Custom Read from OPCto Write to OPC from
Query Custom Query Custom Query

Control

I 1N = &

Pause Script Start Operation Test OPC Condition

Miscellaneous

XD

Call Web Service

&

Test Variable

Condition

m

o4 localhost ~ Initialized transfer

Description
Execute Custom database query and optionally return data

[¥] show Advanced Types

i H +« |

Tags: 21
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4.13.1 OPC TRANSFERS

These transfers are read and write to the OPC Server without using a database connection.

OPC

X-d X-H X-H

Read Variables from Write OPC Receipt  Write Variables to
OPC OPC

OPC: Read Variables from OPC - allows the user to move data from the OPC Server to variables that are created
within an operation. These variables can be used in subsequent transfers in the operation.

OPC: Write OPC Receipt — allows the user to write a constant value to the OPC server. This transfer is used for
feedback. It usually is placed at the end of the operation and it tells the industrial device that all transfers in this
operation were successfully executed.

OPC: Write Variables to OPC — allows the user to move data stored in operation variables to the OPC Server.

4.13.2 SIMPLE QUERY TRANSFERS

Simple query transfers are for users unfamiliar with database queries. The Editor screen for these operations
creates simple queries for reading and writing data to a database.

Simple Query

-l X WE X

Read from OPCto Read Variables from ‘Write to OPC from  Write Variables to
Database DE Database DE

Simple Query: Read from OPC to Database — allows the user to move data from the OPC server to the database.
This transfer is used to collect the information from the factory floor and is helpful for product traceability, data
acquisition, process history, etc.

Simple Query: Read Variables from DB — allows the user to move data from the database to variables that are
created within an operation. This transfer is used to store data that will be used in a transfer executed later in the
operation.

Simple Query: Write to OPC from Database — allows the user to move data from the database to the OPC server.
This transfer is used to download data to an industrial device. Example uses of this transfer are recipe downloads,
changeover information, and product information downloads.

Simple Query: Write Variables to DB — allows the user to move data stored in operation variables to the database.
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4.13.3 CusTOM QUERY TRANSFERS

Custom CQuery

¥ w-E EE

Execute Custom Read from OPCto  Write to OPC from
SQL Database Database

Custom Query: Execute Custom SQL — allows an advanced user to write a custom SQL statement. The SQL
statement can be a complicated query or a stored procedure that does not use OPC server data. Variables that
contain OPC data can be used. Data Exchange 3 assists in writing this statement by supplying a list of database
objects (tables, views, stored procedures). This transfer type is used when OPC server data access is not required.

Custom Query: Read from OPC to Database — allows an advanced user to write a custom SQL statement. The
SQL statement can be a complicated query or a stored procedure that uses OPC server data for parameters. Data
Exchange 3 assists in writing this statement by supplying a list of database objects (tables, views, stored
procedures). This transfer type is used in the same situations as the Simple Read from OPC to Database, but it is
much more flexible.

Custom Query: Write to OPC from Database — allows an advanced user to write a custom SQL statement. The
SQL statement can be a complicated query or a stored procedure that uses OPC server data for parameters. The
results of the SQL statement can be mapped to items in the OPC server. Data Exchange 3 assists in writing this
statement by supplying a list of the database objects (tables, views, stored procedures). This transfer type is used
in the same situations as the Simple Write to OPC from Database transfer, but it is much more flexible.

4.13.4 CONTROL TRANSFERS

Control
I o0 = & 0}
[=
Pause Script Start Operation  Test OPC Condition Test Variable

Condition

Control: Pause - This transfer allows you to pause the operation execution. It is useful when the operation has
some interaction between the device (PLC) and Data Exchange 3 computer. Good example of this transfer usage
would be a sequence of three transfers in one operation.

1. Setting a value in the PLC by using Write OPC Receipt transfer.

2. Operation Pause transfer to allow PLC to prepare the data.

3. Reading the data from the PLC.

Control: Script — This transfer allows custom C#, JavaScript, and Visual Basic scripts to be written.

Control: Start Operation — This transfer allows you to call an operation in the middle of another operation.
Control: Test OPC Condition — The transfer allows you to check the status of an OPC item to determine whether
to proceed with the rest of the operation. If the condition is true, the operation proceeds to the next transfer, if it is
false, it is redirected to the selected transfer. This transfer is emulating “If ..... else” logic. This can be useful, for

example, to only log data from a machine when it is running or when different data needs to be collected depending
on the bit status.
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Control: Test Variable Condition - The transfer allows you to check the status of an DXC variable to determine
whether to proceed with the rest of the operation. If the condition is true, the operation proceeds to the next transfer,
if it is false, it is redirected to the selected transfer. This transfer is emulating “If ..... else” logic. This can be useful,
for example, to only log data from a machine when it is running or when different data needs to be collected
depending on the bit status.

4.13.5 MISCELLANEOUS TRANSFERS

Miscellaneous
Call JSOM Web Call 50AP Web Send Email Socket
Senvice Service

Miscellaneous: Call Web Service — allows calling a SOAP, JSON, or Socket web service depending upon which
of these options were selected in the Web Service Connection.
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4.14. GENERAL TRANSFER SETTINGS
Many of the Transfers are similar and therefore have the same configuration settings.

4.14.1 NAME

Name of the transfer.

4.14.2 ON ERROR
If an error occurs while processing a transfer, the entire operation can be terminated or continue.
Operation Failure: The operation fails and is terminated after the failure of this transfer.

Operation Success: The operation fails and is terminated however, it returns success. The remainder of the
operation will not execute. An error will be generated in the event log for the transfer that caused the error.

Next Transfer: Executes the next transfer in the list.

[Specific Transfers]: Operation can continue with a specific transfer.

4.14.3 OPC CONNECTION

Name of the OPC Server to use in this operation. Only one OPC Server can be used in a transfer.

4.14.4 ReAD FROM CACHE

Data Exchange can read the cache of the OPC Server. The OPC Server will reply with the value it already has in
its memory, rather than read it from the source device. Reading Cache is faster than reading from the device, and
requires more OPC communication traffic.

4,145 READ FROM DEVICE

If checked, reading from the device guarantees a fresh value for the OPC tag. Device reads are slower than Cache
reads, but is more accurate data, and less OPC communication traffic.

4.14.6 Use NULL FOR BAD QUALITY

If a bad quality code is read from the OPC Server return NULL instead of potentially old or bad data.
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4,147 BROWSE

Browses the tags in the OPC Server and allows you to select one to use in this operation. An error will occur if
Data Exchange cannot connect to the OPC Server.

"= Browse ltems é‘&u

B--i ‘Wocalhost\Matrikon.OPC.Simulation.1
=) Simulation Items
Bucket Brigade
Random
Read Error
Saw-toothed Waves
Square Waves
Triangle Waves
Write Error
Write Only
| ) Configured Aliases
-~ @ #MonitorACLFile
B @Clients
(-, Data Exchange
_Automatic
- _Parameters

»

-E-E-E-B-E

-8
m

w3

Some OPC Servers allow you to select a folder name while others do not. Data Exchange does not restrict what
is selected so take caution in not selecting something invalid.

In this example, | selected “Simulation Items” folder in the Matrikon OPC Server. Selecting “Validate Tag” will
return an “Invalid Tag” message.

| i i : Transfer (Write OPC Receipt)

Mame: |Transfer

Condition

OPC Connection: |\\Iocalhost\Matrikon.OPC.SimuIation.1
OPC Tag: |Simu|ation Items¥

Write Value |

Invalid Tags z

i 1 Invalid Tags:
g £ Simulation [tems¥

4.14.8 VALIDATE TAG

Verifies that the OPC Tag is good and Data Exchange can read the value.

. e pReT e s v

an

PLCDataStrings

PLCTriggerTable

e r
Valid Tags

" All tags are valid
dbo] . [PLCDatas
1]

2]
3]
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4.15. TRANSFERS

Transfers have several common settings in which to control their execution. Some transfers may not have all of
these options.

& DXCTestConfiguration - Data Exchange 3 Editor

File Edit Transfer Help
=[5k DXCTestConfiguration Transfer E Read Vars pl Variables from OPC (Read Variables from OPC - OPQ) |
-] Connections
§ DatabaseConn Name: Read Variables from OPC OnEror: [[Operation Failure] -
G Kepware
[ Matrikon Description:
Operations
Transfer Examples OPC
5-[£= Read Vars Example OPC Connection: Matrikon - |#
@ External — =)
Al Read Variables from OPC |ISSCRELY TP Validate OPC Items
 Wite Variables to DB ® Cacheevery 1000 =| milliseconds () Device i
- Write OPC Receipt Use NULL for Bad Quality
* Trigger Examples Resuits ————————
#-[{= KepwareDataSave [=) Preview
4-[f= MatrikonDataSave
Variable Condition Tag Formatting Expression
$Opertioniarticl [-eene |-
SOperationVariable2 <-Update |~ |Random.Int2
-
o8 localhost ~ Initialized read variables from opc Tags: 40

Name of the transfer.

4.15.2 ON ERROR
If an error occurs while processing a transfer, the entire operation can be terminated or continue.
Operation Failure: The operation fails and is terminated after the failure of this transfer.

Operation Success: The operation fails and is terminated however, it returns success. The remainder of the
operation will not execute. An error will be generated in the event log for the transfer that caused the error.

Next Transfer: Executes the next transfer in the list.

[Specific Transfers]: Operation can continue with a specific transfer.

4.15.3 OPC CONNECTION

Name of the OPC Server to use in this operation. Only one OPC Server can be used in a transfer.

A. Read from Cache

Data Exchange can read the cache of the OPC Server. The OPC Server will reply with the value it already has in
its memory, rather than read it from the source device. Reading Cache is faster than reading from the device, and
requires more OPC communication traffic.

B. Read from Device

If checked, reading from the device guarantees a fresh value for the OPC tag. Device reads are slower than Cache
reads, but is more accurate data, and less OPC communication traffic.
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C. Use NULL for Bad Quality

If a bad quality code is read from the OPC Server return NULL instead of potentially old or bad data.

4.15.4 FORMAT

Allows you to format the data sent to the OPC Server. Manually edit the Expression or select from several
predefined formats by clicking the 12 format buttons. The enabled predefined formats are determined by the Data
Type selected.

-

Edit Expression B—— BRI

Expression |

DataType [Auto -]
[ value: @y | [1ime: o1 |
[ Foec: fo:F2 | [ custom Date: oyyy-MM-d HHEmmess.irty |
[ nteger: {o:Fo; | [ Quoted value: o:} |
[ Hex: 0218} | [ Extra text: g seconds |
[ custom humeric: {0:000.0} | [ seript: value * 10 |

[ Date: {o:ci | [ seript: value.substring(o, 3) |
| |
Example  This is an example string ok |[ caneel |

4.15.5 PREVIEW

To preview the variables in a write or to test a transfer, select Preview. Select Execute to run the transfer.
The Editor must be connected to the Engine to enable the Preview function.
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(55 Preview Write Variables to OPC

Parameters

Item

WValue

‘WizardConfiguration

_ConfigurationStartTime

11/10/2017 3:48:01 PM

_ConfigurationMaodified

11/10/2017 3:48:01 PM

_MachineMame

VIRT1-ELA

_EngineVersion

3011091107

_Operation

Transfer Examples/Read Write Variables to OPC

_OperationInstance

1

_OperationStartTime

11/10/2017 3:48:01 PM

_Transfer

Transfer Examples/Read Write Variables to OPC\Write Variables to OPC

Returned Data

WValue

| Item

‘WizardConfiguration

_ConfigurationStartTime

11/10/2017 3:45:01 PM

_ConfigurationModified

11/10/2017 3:45:01 PM

_MachineMame

VIRTL-ELA

_EngineVersion

3.01109.1107

_Operation

Transfer Examples/Read Write Variables to OPC

_Operationlnstance

1

_OperationStartTime

11/10/2017 3:45:01 PM

_Transfer

Mext Transfer:
(Mext Transfer)

Transfer Examples/Read Write Variables to OPC\Write Variables to OPC

I Execute ][ Close

].:
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4.16. OPC TRANSFERS

The OPC Transfers do not require a connection to a database. They read and write data between an OPC Server
and variables defined within the Data Exchange configuration.

4.16.1 READ VARIABLES FROM OPC

Reads OPC tags and stores them into Data Exchange variables.

Define variables either at the Operation Level, Folder Level or Operations Level.

File Edit Operation Help
- [3k DXCTestConfiguration lTralslerExamplisa:d\mexamph
[+ Connections A
@ DatabaseConn Name: Read Vars Example
|:| Kepware
-~ [d Matrikon Description:
=] Operations I
-] Transfer Examples Trigger Type Operation Execution Database Buffering
[ Read Vars Example ) Schedul © D Polling Timeout 10 = seconds @ MNone I
Trigger Examples (_) OPC Data Chal () Database Notificati All Parallel Executi © ™
t= KepwareDataSave a nge () Da se Notification jow Parallel Execution ) Memory L
[@-[f= MatrikonDataSave @ External [ Execute on Configuration Start ) File
Variables
Variable Default Value DataType
OperationVariablel -1 >
OperationVariable2 -1 -

#4 localhost + Initialized operation

File Edit Transfer Help

=3k DXCTestConfiguration
=} Connections
i@ DatabaseConn
‘[ kepware
] Matrikon
=] Operations
=] Transfer Examples
i E-[i2 Read Vars Example
: @ External
“
Trigger Examples
= KepwareDataSave
1= MatrikonDataSave

[Transter Vars from OPC (Read Variables from OPC - OPC)
Name: Read Variables from OPC On Error:
Description:
oPC
opc i ( z)

@ Cache every |1000 ;| milliseconds () Device

Results

[7] Use NULL for Bad Quality

Variable Condition

Tag

Formatting Expression

Tags: 40 :

o8 localhost - Initialized read variables from opc

Once the OPC values are stored in tags they can be used in other places including in other Operations. In this
example, the variables are used in the next transfer (See the Simple Query Transfers section for more details on
Write Variables to DB):
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“.= Browse Items b\m

W SCurrentTime -
0 _Parameters
=-10 Transfer Examples

Sl

B $_Configuration
W $_ConfigurationStartTime
W $_Operation
| W $_Operationinstance
W $_OperationStartTime
W S _Transfer
W $_Trigger
W S_TriggerName
W SOperationVariablel

[——

I WD SOperationVariable2

i ® SPLCDatad

= WD SPLCDatal >
: © Refresh o ]

File Edit Transfer Help ‘

= [k DXCTestConfiguration [l’r-der /Read Vars le/Write to DB (Write Variables to DB - Simple Query) I
(-4 Connections
[ DatabaseConn : e S z
P Name: Write Variables to DB Error:
‘. [0 Kepware On Error: | [Operation Failure] =
[ matrikon Description:
[=}-5s Operations
(-4 Transfer Examples SQL Action
. =-[i= Read Vars Example © Insett () Update () Delete
i @ External Resolt
| i € Read Variables from OPC sults .
i - Write Variables to DB (Y] Error on no data
I Trigger Examples
#-[£= KepwareDataSave Di onn - E] Sokmo=
f= MatrikonDataSav iti i =
R | rikonDataSave 5@ Databaseconn Column Name Data Type Condition  Variable Form *
-1 Tables <nset v
. ..ER dbo.PLCTriggerTable
G- Views Sdnsetonl
-1 Procedures <-Insert -
<Inset |v
SQL Query =) <nset |~ .
INSERT INTO [dbo].[PLCDataStrings] - <-Inset | v
([PLCData@] s Sl
»[PLCDatal]
,»[PLCData2] r <-Inset | v
,[PLCData3] B prErr— =
,[PLCData4]
,[PLCDatas] <dnset |v
»[PLCData6] <Insert |+ L3
,[PLCData7]
,[PLCData8] PLCData12 varchar(150), null [[lgnm] >
,[PLCData9] PLCDatal3 varchar(150), null|fignore] |~
»[PLCData1@] [
,[PLCData11] PLCDatal4 varchar(150), null | ignore] =
~ | PLCDatal5 varchar(150), null Il’lgnnn] v Sl
« [ang] ) <[ m »
8 localhost + Initialized write variables to db Tags:40 .

Next a variable was added to the Folder level and the Operations level and they were used in this Transfer. Note
the path to the variables:

varchar(150), null |[ignore]

(See the General Transfer Settings section for details on the common transfer parameters.)
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4.16.2 WRITE OPC RECEIPT

Writes a fixed value to an OPC Tag. If the value specified is inconsistent with the data type for the OPC Tag, an
error condition will occur.

Continuing from the previous example, this Write OPC Receipt transfer writes a response to an OPC Server
different from the one used in the preview transfers.

( - - - - - - -
,,a DXCTestConfiguration - Data Exchange 3 Editor

File Edit Transfer Help

=[x DXCTestConfiguration Transfer Examples/Read Vars Example/Write OPC Receipt (Write OPC Receipt - OPQ) |
= Connections
@ DatabaseConn
[ kepware
& Matrikon Description:
=) Operations
=& Transfer Examples Condition
=-[£Z Read Vars Example OPC Connection: | Kepware -
@ External
© Read Variables from OPC | OPC Item: Data Type Examples.16 Bit Device K Registers.Short2 Auto ~| [ Browse.. | [ validate... |
-» Write Variables to DB i
- Write Value 5
Trigger Examples
= KepwareDataSave
i= MatrikonDataSave

Name: Write OPC Receipt On Error: [IOperation Failure] vJ

| '§ localhost ~ Initialized write opc receipt Tags: 40 :

(See the General Transfer Settings section for details on the common transfer parameters.)
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4.16.3 WRITE VARIABLES TO OPC

Writes the value of a variable to an OPC tag. If the value of the variable is inconsistent with the data type for the
OPC Tag, an error condition will occur.

[ q " [kl
¥ DXCTestConfiguration - Data Exchange 3 Editor* — . . — 1 = T
File Edit Transfer Help
=-[3 DXCTestConfiguration Transfer Vars /Write Variables to OPC (Write Variables to OPC - OPC) ‘

[=}-4 Connections

- E :::}:’;:’“"“ Name: Write Variables to OPC OnError: | [Operation Failure] =

[ Matrikon Description:
-4 Operations
[=}kw! Transfer Examples OPC

£-[t= Read Vars Example OPC Connection: Fr— -
@ External [ = ]
- Read Variables from OPC Read from
- = Write Variables to DB @ Cache every ‘1000 : ‘ milliseconds Device N - .
© 2, Wiite OPC Receipt Use NULL for Bad Quality

" = Write Variables to OPC Results
[+~ Trigger Examples
#-[E2 KepwareDataSave

#-[E2 MatrikonDataSave

Variable Formatting Expression

Tag Condition

| o8 localhost - Updated mapping Tags: 40 .

Continuing on in the example, the two values read from the Matrikon server are stored into variables in the Operation
and then written to the Kepware Simulation server. Bringing up the tags in OPC clients we can see the values in
each OPC Server match after executing the Operation.

FoR =

File Edit View Tools Help
DEMnc o 4 Bex

18 Kepware KEPServerEX.V6 Item ID  [Datatype  [value [Ti [ Quality | Update Count_ |
~&gg @ Data Type Examples.16 Bit Device.K Registers.Shortl Short ) 09:33:06.359 Good 1
-3 other D Data Type Examples.16 Bit Device.K Registers.Short2 Short 5 10:12:08.560 Good 4
&5 Matrikon.OPC.Simulation.1 D Data Type Examples.16 Bit Device.X Registers.Short3 Short 52 10:12:24.784 Good 4
gl f@Data Type Examples.16 Bit Device.K Registers.Short4 Short 14058 10:12:24.784 Good 4
0 MatrikonOPC Explorer - [Matrikon.xmi] |ﬂ‘

File Sever Group ltem View Help

A T IEE I

DXCTestConfiguration:Transfer Examples/Read Vars Example.Read Variables fram OPC.group.read Contents of 'DXCTestConfiguration:Transfer Ex les/Read Vars Example.Read Variables from OPC.group.read'
57§ Locahost \ADVENG-7X64-2 Ttem ID [ AccessPath_| Value Quality [ Timestamp | Status

i B Kepware KEPServerEX.V6 & Random. Int1 52 Good, non...  05/04/201...  Active

H (L] DXCTestConfi ion: Transfer Vars Example. Write OPC Receipt.group.write 8 Random. Int2 14058 Good, non...  05/04/201.. Active

. B Kepware KEPServerEX_AE.V6

| = Matrkon.OPC.Simulation. 1

i -3 DXCTestConfiguration:Transfer les/Read Vars Example.Read Variables from OPC.group.read
. Other Network Computers

(See the General Transfer Settings section for details on the common transfer parameters.)
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4.17. SIMPLE QUERY TRANSFERS

The Simple Query Transfers are transfers that do not require the user to program the SQL Server code specifically.
Queries by selecting the table for the query and the columns.

4.17.1 READ FROM OPC 1O DATABASE

Uses OPC Tag and Variable values to modify a database table. Select the table in which to use in the transfer. You
may select other tables without losing the information you have entered in the previous table. If tables contain the
same column names, the tag information entered in a previous table will be saved to any table containing the same
column name.

File Edit Transfer Help
=[x DXCTestConfiguration Transfer P from OPC to (Read from OPC to Database - Simple Query) ‘
Connections
g DatabaseConn Name: Read from OPC to Database On Error: | [Operation Failure] -
@ xepware
[ Mmatrikon Description:
Operations
£ Transfer Examples orC
&-[§= Read vars Bxample OPC Connection: Matrikon vl g
@ External ]
* Read Variables from OPC Read trom
- Write Variables to DB @ Cacheevery 1000 = milliseconds () Device
~, Write OPC Receipt [] Use NULL for Bad Quality
-» Write Variables to OPC SQL Action
=-[E= Simple Transters ® Insert © Update © Delete
@ External
Sl e from OPC to Database I i
“ Trigger Examples [¥] Error on no data
- [£= KepwareDataSave
#-[£= MatrikonDataSave E Columns
B =] DatabaseConn Column Name Data Type Condition OPC Item / Variable Formatting Expression
(=] Tables
[:::] dbo.PLCDataStrings
B8 dbo.PLCTriggerTable
+ Views
3] Procedures =
L PLCDatall varchar(150), null | [ignore}
SQL Query E] PLCData12 varchar(150), null | fignore} | g
'a localhost ~ Initialized read from opc to database Tags: 43 :
=

See the General Transfer Settings section for details on the common transfer parameters.

A. SQL Action

Insert

Inserts the values of OPC Tags and Variables into the database.

Update

Updates the records in a database with the values of the specified OPC Tags and Variables. Where conditions are
not available in Simple OPC Reads. If this transfer should only affect rows that meet specific criteria, use the

Advanced OPC Read Transfer type. To convert this transfer to an advanced transfer right-mouse click on the
transfer name and select “Convert to Advanced”
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Delete

Deletes the records in a database. Where conditions are not available in Simple OPC Reads. If this transfer should
only affect rows that meet specific criteria, use the Advanced OPC Read Transfer type. To convert this transfer to
an advanced transfer right-mouse click on the transfer name and select “Convert to Advanced”

B. SOQL Query

If you cannot see the actual SQL code, select the up arrow to see the query.

V” SQL Query IZI

4.17.2 READ VARIABLES FROM DB

Reads data from the database and stores it in Data Exchange Variables. If the data returned to the variables must
meet specific criteria, specific data is returned by using the Filter Columns.

If a query returns more than one row, only the first row is stored into the variables. Any other rows returned are not
used.

Several variables were added to this Operation:

Variable Default Value DataType
ReadVariablel -—1 [ hd
ReadVariable2 1 | -
ReadVariable3 -—1 | hd

[ -

o e -~

File Edit Transfer Help
& [k DXCTestConfiguration | Transter Examples/Simple Transfers/Read Variables from DB (Read Variables from DB - Simple Query) |
£ Connections
8 DatabaseConn Name: Read Variables from DB OnError. | [Operation Failure] T
B repware
[ matrikon Description:
=) Operations
3 Transfer Examples Results
4-[t= Read Vars Example ¥ Error on no data | 3] Preview
=-[4 simple Transfers
4 Extueut Database: DatabaseCann w) () Fter Columns
Read from OPC to Databaze Column Name Data Type Condition  Variable Formatting Expression  ~
# Read Variables from DB =-{@ DatabaseConn N 2
0 Trigger Examples = Tables PLCData0 varcharil 50, null |lignore] |+
4 (2 KepwareDatasave g dbo.PLCDatastrings £ |PLCDatal varchari150), null |= | = | 5_Operation
&tz dbo.PLCTriggerTable ! t
i MatrkonDatasave o PLCData2 varchar(150), null |fignore] | =
50 Views |
- Procedures - | |Pucpata3 varchar(150}, null |fignore) | =
SQL Query -
B Returned Data
SELECT
[PLCData6] --> Sconfig/Transfer Examples/Simple Transfers:: | Column  Column Name Data Type Variable Formatting Expression
,[PLCData7] --> Sc ransfer Examples/Simple Transfers:: PLCData2 varchar{150), null
,[PLCDataB] --> Sconfig/Transfer Examples/ e Transfers:
FROM PLCData3 varchar(150), null
[dbo]. [PLCDatastrings] PLCDatad varchar(150), null E
WHERE
[PLCDsta1] = ~§_Operations; PLCDataS varchar(150), null
FLCD3tad varchar(150), null
< - . PLCD3tal0 varenar(1sa), null B
8 localhost = Initialized read variables from db Tags: 43

See the General Transfer Settings section for details on the common transfer parameters.

In this example, 3 variables are created. ReadVariablel, ReadVariable2, ReadVariable3. The Operation Name
variable is the variable that will be used to filter the data returned to DXC. Table “PLCDataStrings” contains data
that will be returned to the operation if the WHERE condition is true. Select Preview to display the variables used
in this operation:
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Make sure there is data in the table and confirm there is at least one row in the table where PLCDatal equals the
Operation Name. Type in the value for the where clause:

_——— = %
&l Preview Read Variables from DB . - .

SQL Query
SELECT
[PLCData6] --> Sconfig/Transfer Example
,[PLCData7] --> $config/Transfer Example
,[PLCData8] --> $config/Transfer Examples/

ReadVariablel

Readvariable2
s::ReadVariable3
FROM
[dbo]. [PLCDataStrings]
WHERE

[PLCDatal] = "';

« [ b

[ copy |[ Exeaute ][ ciose |

Selecting Execute runs the query and returns the row of data that includes “Transfer Examples/Simple Transfers”
in the PLCDatal column:

r = Y
[a Preview Read Variables from DB o — - @M
SQL Query
SELECT
[PLCData6] --> $config/Transfer Examples/S ReadVariablel
,[PLCData7] --> $config/Transfer Exam eadvariable2
»[PLCData8] --> $config/Transf e Transf ::ReadVariable3
FROM
[dbo].[PLCDataStrings]
WHERE
[PLCDatal] = 'Transfer Examples/Simple Transfers';

M |« m »

PLCData6 PLCData7 PLCDatas

67 200 3

87 194.5 31
87 192.75 39
79 187.75 62

(4 row(s) affected)

C

[ opy ]| Execute \ Close
—J—l

If two rows match then both rows will be returned. However, Data Exchange will only use the first returned row.

A. Error on no data

There are multiple ways to continue processing of the rest of the operation. Uncheck “Error on no data” if this
condition is not an error and if processing of the operation should continue. This will cause the operation to complete
successfully. If you would like to capture the “no data” event, check “Error on no data” but change the On Error
condition to “Next Transfer” so that the operation will continue.

'@' 10/3/2016 7:25 PM ReadS0ltoVariablesToSOL Transfer 1:Failed pracessing transfer [ReadSQltoVariablesTaSGL Transfer]

B. Filter Columns

Use Filter Columns to return a specific data set from the database. Only Data Exchange variables are used to filter
returned data. If it is necessary to have the value come from an OPC Server or another database, store the value
into a variable before calling this transfer.
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Filter Columns

Column Name Data Type Condition Variable Formatting Expression
PLCData0 -varcharﬂse], null | ignore] -

PLCDatal varchar(150), null | = ~ | 5_Operation

PLCData2 varchar(150), null |ignere] (=

PLCData3 ‘var(har[lSﬂ], null |ignore] -

i fOaiad ety mon e

Returned Data

SQL Query
If you cannot see the actual SQL code, select the up arrow to see the query.

V” SQL Query IZI

12/20/2022 COPYRIGHT 2019 ADVANCED ENGINEERING, INC. WWW.ADVENG.COM



DATA EXCHANGE 3

117

4.17.3 WRITE TO OPC FROM DATABASE

Write data from a database to an OPC Server.

| File Edit Transfer Help

- [k DXCTestConfiguration
-4/ Connections
@ DatabaseConn
[ Kepware
[ Matrikon
-4 Operations
-4 Transfer Examples
#-[£2 Read Vars Example
(= Simple Transfers
@ External
“ Read from OPC to Database
“ Read Variables from DB
S Write to OPC from Database
-1 Trigger Examples
-[£= KepwareDataSave
- [§= MatrikonDataSave

Transfer o to OPC from Database (Write to OPC from Database - Simple Query)
Name: Write to OPC from Database OnError
Description:

orc

OPC Connection: Kepware '] @

Read from ™® validate OPC Items.

© Cacheevery 1000 = milliseconds Device 7] Use NULL for Bad Quality

Results
[¥ Error on no data
Database: [Databaseconn Filter Columns
o & DetabaseConn Column Name  Data Type Condition  OPC Item / Variable Formatting Expression
5 Tables PLCData0 varchar150), nuit [fignore} [~ EJ
::] dbo PLCDatastrings PLCDatal varchar150), nuit = ~|s_operation
B8 dbo.PLCTriggerTable N— . -
P P PLCData2 varchar(150), null ngnorq -
&4 Procedures PLCData3 varchar(150), nuil |[ignore) [~
PLCData4 varchar(150), null |(ignore) [~
SQL Query
B Returned Data
SELECT
[PLCDatas] --> Data Type Examples.16 Bit Device.S Regis | Column  ColumnName  DataType OPC Item / Variable Formatting Expression
,[PLCData7] --> Data Type Examples.16 Bit Device.S Regis PLCData0 varchar(150), null [
,[PLCData8] --> Data Type Examples.16 Bit Device.S Regis - - .
FROM PLCDatal varchar(150), null |
[dbo]. [PLCDatastrings] PLCData2 varchar150), nuil || [ =
WHERE t t t 1
[PLCData1] = ~§_Operationn; PLCData3 |varchar(150), null | |
PLCDatad varchar(150), null |
PLCDatas varchar(150), null | I

PLCData9 varchar(150), null

localhost » Up mappin
localhost » Updated 9

« m J » PLCDatal0

varchar(150), null

Tags:43 :

SQL Query

If you cannot see the actual SQL code, select the up arrow to see the query.

W
54l Query

Elll

12/20/2022

COPYRIGHT 2019 ADVANCED ENGINEERING, INC.

WWW.ADVENG.COM



DATA EXCHANGE 3

118

4.17.4 WRITE VARIABLES TO DB

Write Data Exchange Variables to a database.

=1 [k DXCTestConfiguration
& Connections
W DatabaseConn
[ Kkepware
B Matrikon
& Operations
(54! Transfer Examples
[ Read Vars Example
@ External
* Read Variables from OPC
- Write Variables to DB
- Write OPC Receipt

Variables to DB (Write Variables to DB - Simple Query)

Write Variables to DB
Description:

SQL Action
@ Insert ( Update | Delete

Results

Columns

OnError: | [Operation Failure] >4

[¥] Error on no data

- Write Variables to OPC Database:
=-[¢= Simple Transfers
@ External

[D«mbuecann 'J @

Column Name Data Type Condition  Variable Formatting Expression

- DatabaseConn
= Tables <-Insert
[:::] dbo.PLCDatastrings PR

ER dbo.PLCTriggerTable
G- Views sdosed
%W Procedures <-Insert

“ Read from OPC to Database
* Read Variables from DB
S Write to OPC from Database
- Write Variables to DB
@0 Trigger Examples
@[ KepwareDataSave <-Insert
-5 MatrikonDataSave P

SQL Query <-Insert
INSERT INTO [dbo].[PLCDataStrings] <-Insert
([PLCDataB]
,[PLCData1] Sdnsert
,[PLCData2] <Insert
,[PLCData3] =

, [PLCData4]
,[PLCDatas] PLCDatall varchar(150), null |[ignore]

,[PLCData6] PLCData12 varchar(150), null |fignore]

»[PLCData?]

,[PLCData8] PLCData13 varchar(150), nul |ignore]
stetcoatan] PLCData14 [ varchar(150), nul [ignore]
, [PLCData10] 1501, null |ignotel

PLCDatals varchar(150), null |lignore]

VALUES ' |PLcoatats
(~$_Configuration~ -- PLCData@

,~$_ConfigurationStartTime~ -- PLCDatal PLCDatal7

,~$_Operation~ -- PLCData2 PLCDatal8

,~$_OperationInstance~ -- PLCData3

,~$_OperationStartTime~ -- PLCDatad

w& Trancfarn -- DI(Natas
L T

varchar(150), null | ignore]
varchar(150), null | fignore]
varchar(150), null | ignore]

dajefefefafefafafafafafefefefjefefafajafu

PLCDatald varchar(150}, null |[ignore]

#8 localhost + Updated mapping

SQL Action

Insert

Inserts the values of Data Exchange Variables into the database.

Update

Updates the records in a database with the values of the specified Variables. Where conditions are not available in
Variable DB Writes. If this transfer should only affect rows that meet specific criteria, use the Advanced OPC Read
Transfer type. To convert this transfer to an advanced transfer right-mouse click on the transfer name and select
“Convert to Advanced.”

Delete

Deletes the records in a database. Where conditions are not available in Variable DB Writes. If this transfer should

only affect rows that meet specific criteria, use the Advanced OPC Read Transfer type. To convert this transfer to
an advanced transfer right-mouse click on the transfer name and select “Convert to Advanced.”

SQL Query
If you cannot see the actual SQL code, select the up arrow to see the query.

W
50L Query

g,
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Continuing the example from the previous section, the operation has 3 defined variables:

Variable Default Value DataType
ReadVariablel -1 -
ReadVariable2 k| -
ReadVariable3 -1 -

-

The variables are filled with OPC data in the previous transfer:

PLCDatas | varchar(150), null

PLCData%9 varchar(150), null

12/20/2022 COPYRIGHT 2019 ADVANCED ENGINEERING, INC. WWW.ADVENG.COM



DATA EXCHANGE 3 120

4.18. CUSTOM QUERY TRANSFERS

4.18.1 EXECUTE CUSTOM QUERY

Create custom queries using Data Exchange Variables. Only variables can be passed in or returned from a Custom
query.

For this Transfer we will use a stored procedure to return data to 3 tags in the PLC. The stored procedure will select
data based on the value of an integer passed to it. Create a table and a stored procedure to be used in this example.
Add data to the database so the query will return a resultset.

USE [DXCExampleDatabase]
GO

/¥**F*¥x% Opbject: Table [dbo].[IntegerTable] Script Date: 5/7/2019 2:32:17 PM *¥*k**/
SET ANSI_NULLS ON
GO

SET QUOTED_IDENTIFIER ON
GO

CREATE TABLE [dbo].[IntegerTable](
[Integerl] [smallint] NULL,
[Integer2] [smallint] NULL,
[Integer3] [smallint] NULL,
[Integer4] [smallint] NULL

) ON [PRIMARY]

GO

CREATE PROCEDURE ReturnIntegerData
@ValueToFind as SMALLINT

AS

BEGIN
-- SET NOCOUNT ON added to prevent extra result sets from interfering with SELECT statements.
SET NOCOUNT ON;

-- Insert statements for procedure here

SELECT Integer2, Integer3, Integer4
FROM IntegerTable
WHERE Integerl = @ValueToFind

END

GO

Four variables are created for the Operation. These are ValueToFindVariable, ReturnValuel, ReturnValue2,
ReturnValue3.

Create a new procedure called Execute Stored Procedure Query and add an “Execute Custom Query” transfer.

EXEC ReturnIntegerData
valueToFind =

Enter query and add the ValueToFind variable to the call to the stored procedure.

EXEC ReturnIntegerData
ivalueToFind = ~$config/Transfer Examples/Execute Stored Procedure Query::ValueToFindVariable

Parameters

Variable Formatting Expression

Sconfig/Transfer Examples/Execute Stored Procedure Query:ValueToFindVariable
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DXC will determine the return data information which will appear in the return data section. Insert the variables

that will contain the results to the query.
Returned Data

Column Column Name Data Type

| Variable

‘ Formatting Expression

| File Edit Transfer Help

5[ DXCTestConfiguration

[Transfer Examples/Execute Stored Procedure Query/Execute Custom Query (Execute Custom Query - Custom Query) \

Bl Connections
| |~ DatabaseConn r—
i@ xepware
[ Matrikon
El-&l Operations
£ Transter Examples

Execute Custom Query
Desaiption:

SQL Query

Onemen

i @[ Custom Transters
| =2 Execute Stored Procedure G
~-@ External

|| &3 Execute Custom Query
i @2 Read Vars Example

| @-[2 simple Transters

EXEC ReturnIntegerData

@ValueToFind = ~Sconfig/Transfer Examples/Execute Stored Procedure Query::ValueToFindVariables

| »

-1 Trigger Examples <[
@-{i= KepwareDatasave
@ [f2 MatrikonDataSave

%= nsert vaniables... | [ & Bind Retum values |

© troonnn s [Gimmienc) |

Returned Data

Parameters [+] patabase: [Databaseconn = [# ||
| Variable Formatting | = {@ DatabaseConn
Sconfig/Transter Examples/Execute Stored Proce dure Query:ValueToFindVariable -1 Tables

1 Views

[ Procedures

W Functions

Column Column Name Data Type | Variable

| Formatting Expression

Turning on Verbose messages and running the query will produce the following result. If these variables need to
be used somewhere else then at this point they will contain valid data.

Bl vents | @ information

Il ¢ Refresh | § Auto Scroll |43 Export | DXCTestConfiguration. Transfer Exarr €3

Time Source

Message

o 5/7/2019 2:57:46 PM Transfer Examples/Execute Stored Procedure Query

2:Finished operation [Transfer Examples/Execute Stored Procedure Qu...

Transfer Examples/Execute Stored Procedure Query

© |57/2019 2:57:46 PM
i 5/7/2019 2:57:46 PM Transfer Examples/Execute Stored Procedure Query.Execute Custom Query

Transfer Examples/Execute Stored Procedure Query.Execute Custom Query

5/7/2019 2:57:46 PM

2:Finished transfer [Transfer Examples/Execute Stored Procedure Quer...

2:Got Results:

2:Executing SQL:

Transfer Examples/Execute Stored Procedure Query.Execute Custom Query

2:0pening connection on database [DatabaseConn]

Li)
© [5772019 257:6 PM
o

5/7/2019 2:57:45 PM Transfer Examples/Execute Stored Procedure Query

2:5tarting transfer [Transfer Examples/Execute Stored Procedure Query...

DXCTestConfiguration.Transfer Examples/Execute Stored Procedure Query.Execute Custom Query @ 5/7/2019 2:57:46.000 PM

2:Got Results:

Integer2 = 188
Integer3 = 280
Integer4 = 300

for SQL:
EXEC Returnintegerpata
@valueToFind = 'S’

GO
on database [DatabaseConn]
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4.18.2 CustoM READ FROM OPC TO DATABASE

Read data from an OPC Server and store in a database table.

The custom query builder screen has several different components used in building a custom query. Any standard
qguery can be turned into a custom by right-mouse clicking on the Operation and selecting ‘Convert to Custom
Query’. DXC breaks out the query from the parameters allowing additional code to be added to the query.

File Edit Transfer Help

" 5[ DxCTestConfiguration
El-% Connections
@ DatabaseConn
[ Kepware
[ Matrikon
[l Operations
-4l Transter Eamples
=-[§2 Custom Transters
@ External
£] Read from OPC to Database
- [£= Read Vars Example
=-{§= Simple Transters
@ External
“ Read from OPC to Database
“ Read Variables from DB
S Write to OPC from Database
- Wiite Variables to DB
(614 Trigger Examples
#-[£= KepwareDatasave
- [£= MatrikonDataSave

\rmduwcmrwmvmmmmtwlnmmmmm-cmm)

Name: Read from OPC to Database
Description:

SQL Query

oneror

INSERT INTO [dbo].[PLCDataStrings]
([PLCData0]
,[PLCData1]
,[PLCData2]
,[PLCData3]
,[PLCData4]
,[PLCDatas]
,[PLCData6]
,[PLCData7]
,[PLCData8]
,[PLCDatag]
, [PLCData10]

VALUES
(~$_Configuration~ -- PLCData@
,~$_ConfigurationStartTime~ -- PLCDatal
,~$_Operation~ -- PLCData2
,~$_OperationInstance~ -- PLCData3
,~$_OperationStartTime~ -- PLCDatad
,~$_Transfer~ -- PLCDatas
,~8_Trigger~ -- PLCDataé
,~$_TriggerName~ -- PLCData?
»~Random.UIntl~ -- PLCDatas
»~Random.UInt2~ -- PLCDatad

,~Random.UIntd~ -- PLCDatald

»

7] Emor on no data

- (&)

H
< m J
OPC Connection: | Matrikon | [#] [@=] [+] atabase: [Databaseconn
Read from - DatabaseConn
© Cacheevery 1000 |2 milliseconds () Device -1 Tables
@ Views

- Procedures
™® Validate OPCItems | [ | Use NULL for Bad Quality S8 rodiors
Parameters

OPC Item / Variable

Formatting Expression

8 localhost ~ Initialized read from opc to custom query

Tagsi92 |
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To create a custom Read query Select “Read from OPC to Custom Query” transfer type.

r — e =
,3 DXCTestConfiguration - Data Exchange 3 Editor® o = 8 a ;@i[

File Edit Transfer Help

=3 DXCTestConfiguration ‘Iransfer ustom Transfers/Read from OPC to Custom Query (Read from OPC to Custom Query - Custom Query) |
B Connections
@ DatabaseConn
[ Kepware
[ Matrikon Description:
B Operations
Transfer Examples SQL Query
—-[§= Custom Transfers
@ External
-] Read from OPC to Database
--£] Read from OPC to Custom Query
ead Vars Example

= [l= Simple Transfers ':_: Insert OPC Item... Z Error on no data

@ External
€ Read from OPC to Database LoElE [Ma"”"““ v] B Database: [Dahbi“cnnn 'I
¥ Read Variables from DB . E-j@ DatabaseConn

-5 Write to OPC from Database +- 1 Tables
‘- 3 Write Variables to DB o Views
o e Trigger Examples

= - : m
Procedures
= . ’ &
@-[EZ KepwareDataSave T validate OPCItems | [ | Use NULL for Bad Quality L Functions

@-[£= MatrikonDataSave

MName: Read from OPC to Custom Query On Error: I[Opemﬁon Failure] v]

< m ] »

1000

Parameters

OPC Item / Variable Formatting Expression

8 localhost ~ Initialized read from opc to custom query Tags: 92 .

Begin typing the query into the SQL Query component in the window.

INSERT INTO [dbo].[PLCDataStrings]
([PLCData@]
»[PLCDatal]
,[PLCData2])

VALUES ();

In this example, 3 columns in the database will be used. For each, a variable or OPC tag must be defined. Select
the “Insert OPC Item” button to display the OPC tags for the selected OPC Connection and the DXC Variables.
Select a tag and click ok to include that tag in the query. Do this for all columns in the query.

- ~
"= Browse Items [Elm
-

[ =B \Wocalhost\Matrikon.OPC.Simulation.1

3

& Configured Aliases
B #MonitorACLFile
B @Clients
Data Exchange
_Automatic
_Parameters
Transfer Examples

Custom Transfers

[£= Read Vars Example

I #-[EZ Simple Transfers

® SFolderOperationVariablel
B SOperationsOperationVariablel

- R:i‘

#-#)

#

| [Cogetn) ol el
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The query will look like the following:

INSERT INTO [dbo].[PLCDataStrings]
([PLCData@]
,[PLCDatal]
»[PLCData2])

VALUES (
~Random.ULntl~,
~Random.UInt2~,
~Random.UInt4~);

Select “Preview” to test the query.

2 Preview Read from OPC to Custom Query

SQL Query

INSERT INTO [dbe].[PLCDataStrings]
([PLCDatag]
,[PLCDatal]
,[PLCData2])
VALUES (
198,
5705,
28145);

“ "

(1 row(s) affected)

[ comy

| [ Erecute || ciose

J
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4.18.3 WRITE TO OPC FROM DATABASE

Write OPC Server data to a database.

The custom query builder screen has several different components used in building a custom query. Any standard
qguery can be turned into a custom by right-mouse clicking on the Operation and selecting ‘Convert to Custom
Query’. DXC breaks out the query from the parameters allowing additional code to be added to the query.

File Edit Transfer Help

- [ DXCTestConfiguration Transfer Examples/Custom Transfers/Write to OPC from Database (Write to OPC from Custom Query - Custom Query)
(-] Connections
~@ DatabaseConn Name: Wiite to OPC from Database onError:
[ xepware
& Mmatrikon Description:
=] Operations
£ Transfer Examples SQL Query
-[£Z Custom Transfers SELECT
@ Extemal [PLCData6] --> Data Type Examples.16 Bit Device.S Registers.Stringl
&] Read from OPC to Database ,[PLCData7] --> Data Type Examples.16 Bit Device.S Registers.String2
&] Read from OPC to Custom Query ,[PLCData8] --> Data Type Examples.16 Bit Device.S Registers.String3
g Wiite to OPC from Database] FROH

1
[dbo] . [PLCDataStrings]
WHERE

[PLCDatal] = ~$_Operationw;

#-[§= Read Vars Example
=-[£2 Simple Transfers
@, External
€ Read from OPC to Database
€ Read Variables from DB
S Wiite to OPC from Database “ z e

— Wiite Variables to DB
Trigger Examples [':': Insert OPC Item... ] [," Bind Return Values Error on no data

[f= xepwareDatasave
[i= MmatrikonDatasave OPC Connection: [Kepware - foore [ =
s B Scheaules ’ |8 @) ( 10
“ Read from OPC to Database Read from =g DatabaseConn
&] Read from OPC to Custom Query © Cacheevery [1000 [£] milliseconds () Device Tables
Views
" . Procedures
™® Validate OPC ltems | [7] Use NULL for Bad Quality Functions
Parameters
[ OPC Item / Variable Formatting Expression

$_Operation

Returned Data

b

Column  Column Name Data Type OPC Item / Variable Formatting Expression

PLCDatas varchar(150), null

PLCDatad varchar(150), null

8 localhost ~ Updated transfer 'Write to OPC from Database' Tags: 92
= _ —mm — el

To create a custom Read query Select “Read from OPC to Custom Query” transfer type.

Begin typing the query into the SQL Query component in the window.

SELECT
[PLCData6]
s[PLCData7]
»[PLCDatad]
FROM
[dbo].[PLCDataStrings]
WHERE
[PLCDatal] =

In this example, 3 columns in the database will be used. For each, a variable or OPC tag must be defined. Select
the “Insert OPC Item” button to display the OPC tags for the selected OPC Connection and the DXC Variables.
Select a tag and click ok to include that tag in the query. Do this for all columns in the query.
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“i= Browse Items M

=l \ecalhost\Kepware KEPServerEX.V6
. -1 _ConnectionSharing
. @M _System

|

£
-0 _ThingWaorx
@~ Channell
@~ ControlLogixChannel
- [0 Data Type Examples
-1 Simulation Examples =
=@ Data Exchange
=0 _Automatic

- #® §_Configuration
- E@ §_ConfigurationStartTime
-0 5_EngineVersion i
-~ B §_MachineName |
= _-35 Operation —
--H@ §_Operationinstance
-~ B §_OperationStartTime
- H® §_Transfer
M 5_Trigger B

The variable is inserted into the query.

SELECT

[PLCData6]

»[PLCData7]

»[PLCDatag]
FROM

[dbo].[PLCDataStrings]
WHERE

[PLCDatal] = ~%_Operation~;

Fill in the OPC tags/variables that will be returned from the query.

Parameters
OPC Item / Variable Formatting Expression
$_Operation
Returned Data
Column Column Name Data Type OPC Item / Variable Formatting Expression
PLCData6 varchar, null [
PLCData7 varchar, null
PLCDatad varchar, null
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File E Transfer  Help

- [3 DXCTestConfiguration Transfer Examples/Custom Transfers/Write to OPC from Custom Query (Write to OPC from Custom Query - Custom Query) |
4] Connections
@ DatabaseConn Name: Write to OPC from Custom Query OnError: [Operation Failure] -
[ Kepware
[ Matrikon Description:
4] Operations
4] Transfer Examples SQL Query

£ Custom Transfers SELECT

@ External [PLCData6]

£] Read from OPC to Database ,[PLCData7]

£&] Read from OPC to Custom Query ,[PLCDatas]

£} Write to OPC from Database FROM

8 NEREdbo] .[PLCDataStrings]
W

@-[£= Read Vars Example
= Simple Transfers
1 Trigger Examples

[:5 KepwareDataSave T - .

MatrikonDataSave
Insert OPC tem... | [ 5 Bind Return Values Error on no data
[»] patabase: | onn

(=g DatabaseConn

[PLCDatal] = ~§_Operation~;

OPC Connection: |Kepware

Read from

© Cache every 1 ‘@ milliseconds ) Device £ vvalzf:
[7] Use NULL for Bad Quality e :::‘(::r::s
Parameters

| opc tem / variable Formatting Expression

S_Operation

Returned Data

Column  ColumnName  DataType  OPCItem /Variable Formatting Expression

Tags: 92

localhost ~ Initialized write to opc from custom query
o8 localhost ~ Initialized wri fi
- g —ammel — = K ©

Executing the Operation results in modifications to the 3 strings in the Kepware simulation server.

File Edit View Tools Help
D@l uce® &BEBX

B~ Kepware KEPServerEX V6 Item ID / | Data Type | Value | Timestamp | Quality -
f S0ata Tye Examolesi16 Bit Device R RegistersWordArray Word Aray 1338035803, 11:57:58691  Good
A other ‘T Data Type Examples.16 Bit Device.S Registers.Stringl String now is 11:56:46.697 Good
:2 Matrikon.OPC.Simulation.1 ‘0 Data Type Fxamples.16 Bit Device.S Registers.String2 String the time 11:56:46.697 Good
‘D Data Type Fxamples.16 Bit Device.S Registers.String3 String for all good 11:56:46.697 Good
ata Type Examples. it Device.S Registers.String4 Mg MQ 4 10:57:30.435 Good
‘@ Data Type Examples.16 Bit Device.S Registers.StringArray[4] String Array [ String 10, Stri..  10:57:30.435 Good

< | m | »

[Item Count: 55 /|

Engine Configuration Operation Help

=)+ Engines 0 i 4] Events O mnformation

P DXCTestC
W TestConfigurationFile Time Source Message m

W WizardConfiguration - N N N
o 5/7/2019 11:56:45 AM Transfer Examples/Custom Transfers.Write to OPC from Custom Query 4:Writing OPC values for group [DXCTestConfiguration:Transfer Exam... D

Transfer Examples/Custom Transfers.Write to OPC from Custom Query 4:Writing OPC values for group [DXCTestConfiguration:Transfer Exam...

Transfer Examples/Custom Transfers.Write to OPC from Custom Query 4:Got Results:

538 Al -7X64- =
7R ADVENG-7¥64 2- . 1l ¢ Refresh | 4 Auto Scroll |'ﬂ Export | DXCTestCenfiguration. Transfer Examr €3
iy P . N ki OO . _—
DXCTestConfiguration.Transfer Examples/Custom Transfers.Write to OPC from Custom Query @ 5/7/2019 11:56:45.000 AM j*
4:Got Results:
PLCDataE = now is
PLCData7? = the time
PLCDatag = for all good
for sSQL: 5
SELECT 3
[PLCDataE]
» [PLCData7]
, [PLCDatas]
FROM
[dbo] . [PLCDatastrings]
WHERE
[PLCDatal] = "Transfer Examples/Custom Transfers®;

G0
on database [DatabaseConn]
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4.19. CONTROL TRANSFERS

4.19.1 PAUSE

Pauses the Operation for the specified amount of time. The minimum amount of time the operation can be paused
is 1 millisecond.

Pause/Pause (Pause - Control)

Mame: PauseQneSecond
Description:
Delay for
1000 = milliseconds
4.19.2 SCRIPT

Script operations allow you to create custom code into your operation. Code may be written in C#. DXC has some
of its own functions which will be discussed below.

| Script Examples/Script (1) (Script - Control) |

Name: Seript] {[Operation Failure] v‘

Description:
Code
c# Browse... ] [D( Edit in Visual Studie... [':E Insert Variable... lE{‘ Preview l

Script
1

A. Variables
Variables that are defined within the Operations in the Configuration file can be accessed and manipulated from
within the scripting functions. Variables are always available from the variables collection in a transfer. You can
also reference them directly using the $ notation
To set a value of a variable:

variables["$Variablel"].Value = 7

OR

$Variablel = 7
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To get the value of a variable:
(int)variables["$Variablel"]
OR
$Variablel

For these examples, there are 2 variables defined in the Operation. Variablel and Variable2.

Variables

Variable Default Value DataType
Variablel 0 Auto hd
Variable2 . 0 Auto v
| -

C# Script to increment a variable

Mame: Script

Description:

Code

Script

1 variables["$config/Script Examples::Variablel"].value = (int)variables["$config/Script Examples::variablel"] + 1;
2
OR
$Variablel++;
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To see the modifications to the variable values, write the values to the database PLCDataStrings table, change the
value and write the value again.

File Edit Operation Help
=G D)(Cfes!Configurﬂion SQL Query I
-l a’";‘:':"‘c INSERT INTO [dbo].[PLCDataStrings]
stabasetonn ([PLCData0]
[ Kepware ,[PLCDatal] i
[ Matrikon ,[PLCData2]
E-%! Operations ,[PLCData3] = =
0 Transfer Examples ) ation Database Buffering
Trigger Examples VALUES E‘ seconds © None
= KepwareDataSave (~%_Operation~ -- PLCData@ 1 Executi © M I
&-{i= MatrikonDataSave »~$_Transfer~ -- PLCDatal CEil Ll
g [8 Schedules »~$config/Script Examples::Variablel~ -- PLCData2 onfiguration Start © File
..* Read from OPC to Database »~$config/Script Examples::Variable2~ -- PLCData3 I
~IT saiptL , )
- Write Variables to DB Again 1 | vanaoie Ueraur vaiue DataType I
H Script Examples] | varianiet la | =
- External Script
~-&] Write Variables to DB 1 variables["$config/Script Examples::Variablel"].Value = (int)variables["$config/Script Examples::Variablel™] + 1; I
ﬂ' Seript 2 variables["$config/Script Examples::Variable2"].Value = (int)variables["$config/Script Examples::Variable2"] + 5;
‘- 5 Write Variables to DB Again 3
SQL Query
INSERT INTO [dbo].[PLCDataStrings]
([PLCData®@]
,[PLCDatal]
,[PLCData2]
,[PLCData3]
)
VALUES
(~3_Operation~ -- PLCData@
»~%_Transfer~ -- PLCDatal
,~$config/Script Examples::Variablel~ -- PLCData2
,~$config/Script Examples::Variable2~ -- PLCData3
i | N
8 ADVENG-7X64-2 ~ Initialized operation Tags: 108 .:

Running this Operation twice produces the following results:

PLCDatal PLCDatal PLCData2 PLCData3 P
Script Examples Script Examples.Write Variables to DB a 0 N
Script Examples Script Examples.Write Variables to DB Again 1 5 N
Script Examples Script Examples.Write Variables to DB 1 5 N
Script Examples Script Examples.Write Variables to DB Again 2 10 N
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Script to compare variables and branch to an Operation. In this example,

= [3 DXCTestConfiguration
= Connections
. -l adveng-7x64-2\sglexpress
L[ Kkepware
i L[] matrikon
B Operations
= General Transfers
¢ @]tz BucketBrigadelnt2Save
i @iz BucketBrigadelnt2NES
® Transfer Examples
[ Trigger Examples
@-JE= KepwareDataSave
@-{f= MatrikonDataSave
\i\-[E: Script Example Conditionals
| @ External
~-* Read Variables from OPC
--LT B

@-[E2 Seript Examples

‘ Script Example Conditionals/Script (Script - Control)

Name: Script

Description:

Code

C# [ Browse... J

Script

if ( (int)variables["$config/Script Example Conditionals::TriggerVariable"] == 5)
r
1
return "General Transfers/BucketBrigadeInt2Save”;
)
else
r
1
return “General Transfers/BucketBrigadeInt2NES";

WO O W e

if ($Triggervariable == 5)

return "General Transfers/BucketBrigadeInt2Save";

}

else

{
}

return "General Transfers/BucketBrigadeInt2NE5";

NextTransfer

The NextTransfer function allows you to skip over transfers or loop back to a previous transfer within an Operation.
In this example a variable is incremented and checked to see if it is greater than 5. If it is not, it will loop again. Each
loop will write the value to a database.

The variable is first initialized and written to the database. It is then incremented and compared to 5. If it is higher
than 5, the next Transfer “FinishOperation” is called and the operation is complete. Otherwise it loops back to “Read
from OPC to Database”.

$TriggerVariable++;
if ( (int)variables["$config/Script Conditional Transfer Loop::TriggerVariable"] <= 5)

{
NextTransfer =

}

DX TestConfigurare =
File Edit  Transfer Help

= [ DXCTestConfiguration
Connections
@ adveng-7x64-2\sqlexpress
Kepware
[J Matrikon
Operations
General Transfers
® Transfer Examples
Trigger Examples

"Read from OPC to Database";

Le]]

[s«'qn Conditional Transfer Loop/Increment and Loop (Script - Control)

Name: Increment and Loop [Operation Failure]
Description:

Code

Browse... {DC Edit in Visual Studie... |

ript

= Insert Variable... | (I3 Pre
iable”].Value =

ig/5cript Conditional Transfer Loop::Trigger 1 (int)variables["Sconfig/Script Conditional Transfer Loop::Triggervariable"] + 1;
["Sconfig/Script Conditional Transfer Loop::TriggerVariable"] <= 5)

Sc

1 ariables["
2 if ( (int)v
3

4

5

6

2 Script Conditional Transfer Loop
S Bxtemal
LT Initialize Trigger Variable
* Read from OPC to Database
o
* FinishOperation

= Script Example Conditionals
@ External

{
{

NextTransfer = “"Read from OPC to Database”;

© Read Variables from OPC
AT Script
12 Script Examples
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B. References

NEED INFO HERE

r
,3 Edit Refrences

OK ] [ Cancel

C. Browse

Browse script files to import into the Transfer

D. Editin Visual Studio

Invokes Visual Studio and allows you to edit and test scripts in a more interactive environment.
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4.19.3 START OPERATION

Call an operation from within another operation. If the invoked operation uses variables, those variables must be
defined in the calling operation.

: = = — ; P
w+ DXCTestConfiguration - Data Exchange 3 Editor* =g X
File Edit Transfer Help

DXCTestConfiguration Transfer Examples/Call an Operation/Start Operation (Start Operation - Control) l
Connections
9 adveng-7x64-2\sqlexpress .
g Kepwagre a2 Name: Start Operation [[Operation Failure] v]
E] Maltnkon Description:
Operations

= General Transfers Start Operation
[t BucketBrigadelnt2NES
& [:i BucketBrigadelnt2Save General Transfers/Pause v
#-[§Z Pause T .

H Tronsher Eiampis |¥| Wait for Operation to Complete
[+ Control Transfers
53] Custom Transfers
[+ Execute Stored Procedure Qu
&-[E= Call an Operation

@ External

3 Read Vars Examnle

Wait for Operation to Complete

Click the Wait to have the operation wait for the called operation to complete before continuing. If the sequence of
actions inside the operation do not matter, leave the button unchecked.

4.19.4 TeEST OPC CONDITION

Checks the value of an OPC tag and calls a transfer according to its Boolean value. Once the specified transfer is
executed, the remainder of the transfers in the operation are executed.

,3 DXCTestConfiguration - Data Exchange 3 Editor SR— e - . y lil@lg
File Edit Transfer Help
=3 DXCTestConfiguration Transfer Examples/Test OPC Condition/Test OPC Condition (Test OPC Condition - Control)
[ Connections
E Operations 5 - -
& General Transfers Name: Test OPC Condition [Operation Failure] v]
=] Transfer Examples Descnnimne
+-[E= Call an Operation :
@-{i= Control Transfers opC
&= Custom Transfers . - .
(-E= Execute Stored Procedure Qu|| O < conectien: | strkon |
e Read mple Read from I
£ = Simple Transfers @ Cache every 1000 2| milliseconds () Device
=-[£Z Test OPC Condition
© bdernal Condition
¥ Test OPC Condition !
-~ WriteInt2 0PC Iterm: Bucket Brigade.ntl Auto ~| [ Browse... | [™® validate... |
- Write Int4
Trigger Examples When Value 4
KepwareDataSave
MatrikonDataSave 1 True go to [INext Transfer] -
= Script Conditional Transfer Loop =
[£= Script Example Conditionals I False go to lertelnM '}
[£= Script Examples
< | m | [}
8 ADVENG-7X64-2 ~ Initialized test opc condition Tags: 147 .:

In this example, operation Test OPC Condition begins with transfer Test OPC Condition that checks the value of
OPC Tag Bucket Brigade.Intl. If the value of the tag less than 4, the Write Int2 transfer is executed, followed by
the remaining transfer in the operation. If the value of the tag is 4 or more, Write Int2 transfer is skipped, and the
remaining transfer in the operation is executed.
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4.19.5 TEST VARIABLE CONDITION
Tests the value of a variable and allows program execution to just to another transfer.

In this example, an OPC tag is read into a variable local to the Operation. If the value of the tag less than 4, the
Write Int2 transfer is executed, followed by the remaining transfer in the operation. If the value of the tag is 4 or
more, Write Int2 transfer is skipped, and the remaining transfer in the operation is executed.

r d e e ~
,@ DXCTestConfiguration - Data Exchange 3 Editor* u_‘g —[E
—— - -

—— —

File Edit Transfer Help

DXCTestConfiguration Transfer Examples/Test Variable Conditions/Test Variable Condition (Test Variable Condition - Control) | I
Connections
W adveng-7x64-2\sqlexpress . Test Variabl . ; ;
D Kepware ame; est Variable Condition [Operation Failure] ']
g Mafrr\kon Description:
Operations
& General Transfers Condition
El Transfer Examples
IEI [£2 Call an Operation Variable: Sconfig/Transfer Examples/Test Variable Conditions:Variablel
] Control Transfers
@ m Transfers Rl {‘—-] 4|
- e Stored Procedure Qu N
i I Truegoto IWrrte Int2
& imple Transfer If False go to IWritelnt4

#-[fZ Test OPC Condition

=-[EZ Test Variable Conditions
~& External [l
- Read Variables from OPC
-\ Test Variable Condition
~ =3 Write Int2

= Write Intd
Trigger Examples

cript Conditional Transfer Loop |
cript Example Conditionals
{£= Script Examples

JEa R R S R S e Es S )

‘ m | »

o3 ADVENG-7X64-2 ~ Updated condition 'False’ Tags:150 .
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4.20. MISCELLANEOUS TRANSFERS

4.20.1 CALL SOAP WEB SERVICE

e ™ TTe———
‘-‘ Scripting Eamples VB - Data Exchange 3 Editor

[r—— r 3

| File Edt Teanster Help

7 Bk Scripting Examples VB |w¢ Services/Get Locations JSON (Call Web Service - Miscellaneous)
-6 Connections

' W adveng-7x64-2\sqlexpress .

[ Matrikon.OPC.Simulation1| Neme: Get Locations JSON

2 Web Service Base

E|— Operations Do
#-[¢= Run Seripts Web Service
=-[E= Web Services . .
@ External Service Connection: [Web Service Base
SENFTENE | on srice
i . A . . y Sindens
3 @ Get Properties JSON Service URL: http://www.hudemo.com/api/Services/ LocationBrowse/~Sindex
LT Loop HTTP Verb: GET
Body: ‘
Parameters
Parameter Name Data Type Variable Formatting Expression

E
i

Returned Data

Retumn Value Data Type Variable

Formatting Expression

< m ] v
o0 ADVENG-7X64-2 ~ Initialized call web service Tags:11 .

GetList Transfer

Dim array As Object() = $ServiceResult
$ids =

(From x In array

Where Not x("folder")

Select x("id")).ToArray()

$index = 1

Loop

$index = $index + 1

If $index < $ids.Length Then
NextTransfer = "Get Properties JSON"

End If
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Get Properties JSON

File Edit Transfer Help

- T W eee— \ -E 53
l‘ Scripting Examples VB - Data Exchange 3 Edito: - : =]

-3k Scripting Examples VB
- Connections
- adveng-7:x64-2\sqlexpress
Matrikon.OPC.Simulation 1
i 53 Web Service Base
[=-4] Operations

L 1

|Wd:5erﬁcal6etﬁq:aﬁﬁl$0" (Call Web Service - Miscellaneous)

Name:
Description:
Web Service

Get Properties JSON

[[Operation Failure] -

Service Connection: |Web Service Base

o) [#) [ preien ]

JSON Service

Service URL: http://www.hudemo.com/api/Services/ Taglnfo/~Sids~ "= Insert Variable...
HTTP Verb: GET -
Body: i~ Insert Variable...
Parameters

Parameter Name Data Type Variable Formatting Expression
Parameter1 Sids Zvalue(Sindex)
Returned Data

Return Value Data Type Variable Formatting Expression

nAWENG-?Xﬂ-Z + Initialized call web service

Tags:11 .
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4.20.2 CALL JSON WEB SERVICE
4.20.3 SEND EMAIL

4.20.4 SOCKET

4.21. BACKUPS

During initial setup of a Data Exchange file, the configuration page will appear. This page displays the current name
of the file, date, description and the number of backups to keep. All backups as well as the currently running file are
stored in the .dxc3 file created and modified using the editor.

| WizardConfiguration
MName: WizardConfiguration
Description:
Date Modified: 11/15/2017 10:33:31 AM
File Path: Ch\Usershalbrecel\Documents\Data Exchange Configurations\VIRTL-ELA\Wizard Configuration.d»
Backups to Keep: 15 =
Tag Count: 69

To view the backups select “Manage Backups” from the Configuration menu. Adding a description for each new
version of the configuration file helps document your system.

File

Edit Transfer Help
=~ [ WizardConfiguration |operation/Test oPC condition (Test OPC Condition - Contran
(-] Connections
Pl -l DXCTesting MName: Test OPC Condition On Error: | [Operation Failure] =
E! Matrikon.OPC.Simulation 1 Description:
Q% HeadsUp
(P Web Service g = N
= - 23 |
Operations © Backup - —— -]
o= g'ggsghamp‘es Created Tags Description
-[i= Operation
@ Schedules 3/9/2018 1:31:50 PM 5
i-* Read Variables from OPC 3/9/2018 11:02:44 AM 38
i Write Variables to DB 3/9/2018 11:02:00 AM 33
€ Read from OPC to Database
Ay Test OPC Condition o ~| [= Browse.. | [ vaiidate... |
-® TransferOnlylfFalse
L# TransferDatatoDatabase feview
[E2 Custom_SQL_Statements v]
) st o [ e —

To revert to an older version of the configuration file, save the current version of the file, select the version in
which to revert and select Open. Save this version under the same file name or Save AS another file.
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4.22. EXPORTING TAGS & OPERATIONS

The Editor allows you to export all the tags and operations that are used in the Configuration file.

—
4 WizardConfiguration - Data e 3 Edi

File | Edit Help
[| %9 New Configuration Ctrl+M

| WizardConfiguration (N

5 ' .
Open Configuration..  Ctrl+0 e
%  Open Remote Configuration...
] Description:
H  Save Ctrl+5
Save As... Date Modified:
¥y Validate Configuration File Path:

Compare to Engine

Backups to Keep:
¥)  Revert All Changes

Tag Count:
Recent Configurations 2
€2 Manage Backups
&  Clear Highlights
|"r3 Export » Export Tags
¥  Disconnect from Engine Export Operations

J  Addto Engine
Recent Connections 3

B Exit

4.22.1 TAG DATA

| \\localhost\Matrikon.OPC.Simulation.1
Bucket Brigade.ArrayOfString[0]
Bucket Brigade.ArrayOfString[0]
Bucket Brigade.ArrayOfString[1]
Bucket Brigade.ArrayOfString[1]
Bucket Brigade.ArrayOfString[2]
Bucket Brigade.ArrayOfString[2]

CustomSQLOperations/Write to OPC.Write to OPC from Database
Write to OPC from Database.Write to OPC from Database
CustomSQLOperations/Write to OPC.Write to OPC from Database
Write to OPC from Database.Write to OPC from Database
CustomSQLOperations/Write to OPC.Write to OPC from Database
Write to OPC from Database.Write to OPC from Database

Bucket Brigade.Intl

CustomSQLOperations/Custom SQL.Read Variables from OPC

Bucket Brigade.Intl

Transfer Examples/Read Write Variables to OPC.Read Variables from OPC

Bucket Brigade.Intl

Variables/VariablesExample.Read Variables from OPC

Bucket Brigade.Int2

CustomSQLOperations/Custom SQL.Read Variables from OPC

Bucket Brigade.Int2

Transfer Examples/Read Write Variables to OPC.Read Variables from OPC

Bucket Brigade.Int2

Variables/VariablesExample.Read Variables from OPC

Bucket Brigade.UInt1

Transfer Examples/Read Write Variables to OPC.Write Variables to OPC

Bucket Brigade.UInt2

Transfer Examples/Read Write Variables to OPC.Write Variables to OPC

Random.Boolean

ControlOperations/TestCondition.Test OPC Condition

Random.Intl

CustomSQLOperations/Read OPC to Database.Read from OPC to Database

Random.Intl

OPC to DB.Read from OPC to Database

Random.Intl

Transfer Examples/OPC Receipt.Write OPC Receipt

Random.Int2

CustomSQLOperations/Read OPC to Database.Read from OPC to Database

Random.Int2

OPC to DB.Read from OPC to Database

Random.Int4

CustomSQLOperations/Read OPC to Database.Read from OPC to Database

Random.Int4

OPC to DB.Read from OPC to Database
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4.22.2 OPERATION DATA

| ControlOperations

| Pause Schedule
| PauseOneSecond Operation Pause

| ScriptOperation Schedule

IncrementGlobal Run Script

Write Variables to DB

Variable DB Write

| StartOperation

Schedule

| Start Operation

Start Operation

| TestCondition

Schedule

Test OPC Condition

Test OPC Condition

TransferOnlyIfFALSE

Simple OPC Read

TransferDataToDatabase

Simple OPC Read

Write OPC Receipt

Write OPC Receipt

| CustomSQLOperations

| Custom SQL

Schedule

Read Variables from OPC

Variable OPC Read

Execute Custom SQL

Advanced Variables DB

| Read OPC to Database

Schedule

| Read from OPC to Database

Advanced OPC Read

| Write to OPC

Schedule

| Write to OPC from Database

Advanced OPC Write
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SECTION 5.

Local Computer

DXC3

PERFORMANCE MONITORING

®

(@) File Action View Window

Help

Performance Monitor

L2 E = B
P Tools
B Performance Monitor Available counters Added counters
4 [ Data Collector Sets
r ] Select counters from computer
3 Counter Parent Inst.. Computer
b L8 User Defined <Local computer> v‘ ‘ T
b [ System 0
vent Trace Sessions DINS64 Global v [~
tartup Event Trace Ses| 80
- DXC3 Matriken2:Qperations 4
1 [ Reports
o DXC3 MatrikonBase:Operations. v
DXC3 One of Everything:Operations v
& DXC3 Test:Operations v
Event Tracing for Windows v
5 Event Tracing for Windows Session L4
FileSystem Disk Activity v v
40
30
20
10
11:13:26 AM AM 111311 AM 11:13:25 AM
LSt um 25405 Duration 140
T Computer
1.0 % Processor Time _Total — Processor Information \\WIN2012
< m >
- N -~
DX C3 Test:Operations ~
Dropped Instances
Failed
In Process
Last Status
Run
Run Time
Succeeded
b
Timed Out

SECTION 6.

TROUBLESHOOTING
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