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1 Foreword

1.1 Notes on the documentation

This description is intended exclusively for trained specialists in control and automation technology who are
familiar with the applicable national standards.

For installation and commissioning of the components, it is absolutely necessary to observe the
documentation and the following notes and explanations.

The qualified personnel is obliged to always use the currently valid documentation.

The responsible staff must ensure that the application or use of the products described satisfies all
requirements for safety, including all the relevant laws, regulations, guidelines, and standards.

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without notice.

No claims to modify products that have already been supplied may be made on the basis of the data,
diagrams, and descriptions in this documentation.

Trademarks

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10°, EtherCAT P®,
Safety over EtherCAT®, TwinSAFE®, XFC®, XTS® and XPlanar® are registered and licensed trademarks of
Beckhoff Automation GmbH.

If third parties make use of designations or trademarks used in this publication for their own purposes, this
could infringe upon the rights of the owners of the said designations.

Patents

The EtherCAT Technology is covered, including but not limited to the following patent applications and
patents:

EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702

and similar applications and registrations in several other countries.

——
EtherCAT.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The distribution and reproduction of this document as well as the use and communication of its contents
without express authorization are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event that a patent, utility
model, or design are registered.

TF6420 Version: 1.13.5 5
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1.2 For your safety

Safety regulations

Read the following explanations for your safety.
Always observe and follow product-specific safety instructions, which you may find at the appropriate places
in this document.

Exclusion of liability

All the components are supplied in particular hardware and software configurations which are appropriate for
the application. Modifications to hardware or software configurations other than those described in the
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH & Co. KG.

Personnel qualification

This description is only intended for trained specialists in control, automation, and drive technology who are
familiar with the applicable national standards.

Signal words

The signal words used in the documentation are classified below. In order to prevent injury and damage to
persons and property, read and follow the safety and warning notices.

Personal injury warnings

A DANGER

Hazard with high risk of death or serious injury.

Hazard with medium risk of death or serious injury.

A CAUTION

There is a low-risk hazard that could result in medium or minor injury.

Warning of damage to property or environment

The environment, equipment, or data may be damaged.

Information on handling the product

d This information includes, for example:
1 recommendations for action, assistance or further information on the product.

Version: 1.13.5 TF6420
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1.3 Notes on information security

The products of Beckhoff Automation GmbH & Co. KG (Beckhoff), insofar as they can be accessed online,
are equipped with security functions that support the secure operation of plants, systems, machines and
networks. Despite the security functions, the creation, implementation and constant updating of a holistic
security concept for the operation are necessary to protect the respective plant, system, machine and
networks against cyber threats. The products sold by Beckhoff are only part of the overall security concept.
The customer is responsible for preventing unauthorized access by third parties to its equipment, systems,
machines and networks. The latter should be connected to the corporate network or the Internet only if
appropriate protective measures have been set up.

In addition, the recommendations from Beckhoff regarding appropriate protective measures should be
observed. Further information regarding information security and industrial security can be found in our

https://www.beckhoff.com/secquide.

Beckhoff products and solutions undergo continuous further development. This also applies to security
functions. In light of this continuous further development, Beckhoff expressly recommends that the products
are kept up to date at all times and that updates are installed for the products once they have been made
available. Using outdated or unsupported product versions can increase the risk of cyber threats.

To stay informed about information security for Beckhoff products, subscribe to the RSS feed at https://
www.beckhoff.com/secinfo.

TF6420 Version: 1.13.5 7
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2 Overview

The TwinCAT Database Server enables data exchange between the TwinCAT system and various database
systems. For small applications it can be used via a configurator, without intervention in the existing program
code. For complex tasks the Database Server offers a large library of PLC function blocks for maximum
flexibility. SQL commands such as Insert or Select can be used directly from the PLC, for example. To take
load off the PLC, if required, procedures can be stored (Stored Procedures) and then called up from the
databases. In this case the parameters transferred by the corresponding PLC function block are used by the
database in conjunction with the Stored Procedure, and results can be returned to the controller.

The TwinCAT Database Server supports a wide range or different database systems, MS SQL, MS SQL
Compact, MS Access, MySQL, PostgreSQL, DB2, Oracle, Interbase, Firebird, ASCII (e.g. .txt or .csv) and
XML files, now also including NoSQL databases, based on support of MongoDB. (See also: Declaration of
the different database types)

Components

» TwinCAT Database Server [P_17]: The service is started and stopped together with TwinCAT. It forms
the link between the TwinCAT system and the database.

+ Configurator [P_101]: The TwinCAT Database Server Configurator facilitates visual setting of the
database parameters required for basic communication with the respective database.

+ PLC library [» 292]: The PLC library includes various function blocks. They enable establishment of a
database connection, creation of a new table, writing of data into any table structure using Insert
commands, and reading via Select commands. It is also possible to update or delete database entries
and trigger stored procedures. NoSQL databases have their own function blocks that are optimized for
handling flexible JSON documents in the PLC, for example. The principle of operation is identical.

Principle of operation

Within the TwinCAT system the Database Server communicates via ADS. Externally it links to the respective
configured database. Possible network topologies can be found in section "Areas of application and network

technologies [»_18]".

| ; by 5

TwinCAT System Fi%

Database Server |,

Database Server |

SaL
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Installation

3 Installation

3.1 System requirements

Technical data TF6420 TwinCAT 3 database server
Target systems Windows 10, WinCE, TwinCAT/BSD
x86, x64 and ARM
.NET Framework .Net 4.5.1 or higher
WinCE: .NET 3.5
Min. TwinCAT version 3.1.4018
Min. TwinCAT level TC1200 | TwinCAT 3 PLC

3.2 Installation

The following section describes how to install the TwinCAT 3 Function for Windows-based operating

systems.

v' The TwinCAT 3 Function setup file was downloaded from the Beckhoff website.

1. Run the setup file as administrator. To do this, select the command Run as administrator in the context

menu of the file.
= The installation dialog opens.
2. Accept the end user licensing agreement and click Next.

License Agreement

Please read the following license agreement carefully.

Software Usage Agreement for Beckhoff Software Products

& 1 Subject Matter of this Agreement

(1} Licen=or grants Licensee a non-transferable, non-exclusive right to use the data
processing applications specified in Appendix 1 hereto (hereinafter called "Software™) under
the conditions specifisd hereinafter.

(2} The Software shall be delivered to Licensee on machine-readable recording media as

One copy of the uzer documentation shall be part of the application and it shall be delivered to
Licensee in printed form, or alzo on a machine-readable recording medium or onling. The form
the user documentation is delivered in iz specified in Appendix 1. The Software and the
documentation are hereinafter called "License Materials™.

(71 I do not accept the terms in the license agreement

InstallShield

specified in Appendix 1, on which it is recorded as an object program in an executable status.

-

@ I accept the terms in the license agreement

< Back ][ Mext = ] [ Cancel

TF6420 Version: 1.13.5
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3. Enter your user data.

Customer Information

Flease enter your information.

User Mame:

IMax Mustermann

Qrganization:

I ustermann Inc.

InstallShield

<Back || MNext» ||

Cancel

4. If you want to install the full version of the TwinCAT 3 Function, select Complete as installation type. If

you want to install the TwinCAT 3 Function components separately, select Custom.

Setup Type

Choose the setup type that best suits your needs,

Please select a setup type.

@ Complete

advanced users,

InstallShield

All program features will be installed to all installed TwinCAT 3
versions on your system. (Requires the most disk space.)

Choose which program features you want installed and to which
TwinCAT 3 version they will be installed. Recommended for

<Back || Next> ||

Cancel

10
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5. Select Next, then Install to start the installation.

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

Click Install to begin the installation.

exit the wizard,

InstallShield

If you want to review or change any of your installation settings, didk Back. Click Cancel to

<Back || Instal

] [ Cancel

= A dialog box informs you that the TwinCAT system must be stopped to proceed with the installation.

6. Confirm the dialog with Yes.

TwinCAT Server Installation

Should TwinCAT be stopped?

TwinCAT systern has to be stopped before proceeding with installation.

Yes * Mo |

"

ER

TF6420 Version: 1.13.5

11



Installation

BECKHOFF

7. Select Finish to exit the setup.

Beckhoff Setup Completed

| The Beckhoff Setup has successfully installed TF 33
Click Finish to exit the wizard.

[T] Show the Windows Installer log

= The TwinCAT 3 Function has been successfully installed.

3.3 Licensing

The TwinCAT 3 function can be activated as a full version or as a 7-day test version. Both license types can

be activated via the TwinCAT 3 development environment (XAE).

Licensing the full version of a TwinCAT 3 Function

A description of the procedure to license a full version can be found in the Beckhoff Information System in

the documentation "TwinCAT 3 Licensing".

Licensing the 7-day test version of a TwinCAT 3 Function

(
1 A 7-day test version cannot be enabled for a TwinCAT 3 license dongle.

1. Start the TwinCAT 3 development environment (XAE).
2. Open an existing TwinCAT 3 project or create a new project.

3. If you want to activate the license for a remote device, set the desired target system. To do this, select

the target system from the Choose Target System drop-down list in the toolbar.

= The licensing settings always refer to the selected target system. When the project is activated on
the target system, the corresponding TwinCAT 3 licenses are automatically copied to this system.

12 Version: 1.13.5
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4. In the Solution Explorer, double-click License in the SYSTEM subtree.

Solution Explorer * 0 X

@ o-a|s =
Search Solution Explorer (Ctrl+0) P

m Solution TwinCAT SampleProject’ (1 project)
4 Iii TwinCAT SampleProject
4 || SYSTEM
¥ License
b @) Real-Time
b B Tasks
si= Routes
215 Type System
TcCOM Objects

= The TwinCAT 3 license manager opens.

5. Open the Manage Licenses tab. In the Add License column, check the check box for the license you
want to add to your project (e.g. "TF4100 TC3 Controller Toolbox").

Order Information (Rurtime) Manage Licenses  Project Licenses  Online Licenses

[] Dizable automatic detection of required licenses for project

Order Mo License |Add License
TF3e01 TC3 Condition Menitoring Level 2 I_ cpu license
TF3630 TC3 Power Manitoring I_ cpu license
TF3630 TC3 Filter I_ cpu license
TF3200 TC3 Machine Learning Inference Engine I_ cpu license
TF3210 TC3 Meural Metwork Inference Engine I_ cpu license
TF3900 TC3 Solar-Position-Algorithm I_ cpu license
TF4100 TC3 Controller Toolbox
TR4110 TC3 Temperature-Controller I_ cpu license
TF4300 TC3 Speech I_ cpu license

6. Open the Order Information (Runtime) tab.

= In the tabular overview of licenses, the previously selected license is displayed with the status
“missing”.

TF6420 Version: 1.13.5 13



Installation BEGKHOFF

7. Click 7-Day Trial License... to activate the 7-day trial license.

Order Information (Runtime) ~ Manage Licenses  Project Licenses  Orline Licenses

License Device Target (Hardware 1d) v Add...
System Id: Platform:
2DB25408-B4CD-31DF-5488-6A30D9B453EF15 | other (31)

License Request

Provider: Beckhoff Automation w Generate File. ..
License |d: | Customer Id: |
Comment: | |
License Activation

7 Days Tral License... I License Response File...

= A dialog box opens, prompting you to enter the security code displayed in the dialog.

Enter Security Code *

Fleaze type the following 5 characters: k.

| Ke8T4 |

8. Enter the code exactly as it is displayed and confirm the entry.
9. Confirm the subsequent dialog, which indicates the successful activation.
= In the tabular overview of licenses, the license status now indicates the expiry date of the license.
10. Restart the TwinCAT system.
= The 7-day trial version is enabled.

3.4 Installation Windows CE

The following section describes how to install a TwinCAT 3 function (TFxxx) on a Beckhoff Embedded PC
with Windows CE.

1. Download and install the setup file [>_14]
2. Transfer the CAB file to the Windows CE device [P 15]
3. Run the CAB file on the Windows CE device [»_15]

If an older TFxxx version is already installed on the Windows CE device, it can be updated:

» Software upgrade [» 15]

Download and install the setup file

The CAB installation file for Windows CE is part of the TFxxx setup. This is made available on the Beckhoff
website www.beckhoff.com and automatically contains all versions for Windows XP, Windows 7 and
Windows CE (x86 and ARM).

Download the TFxxx setup file and install the TwinCAT 3 function as described in the Installation [P 9]
section.

14 Version: 1.13.5 TF6420
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After the installation, the installation folder contains three directories (one directory per hardware platform):
+ CE-ARM: ARM-based embedded PCs running Windows CE, e.g. CX8090, CX9020
» CE-X86: X86-based embedded PCs running Windows CE, e.g. CX50xx, CX20x0
* Win32: embedded PCs running Windows XP, Windows 7 or Windows Embedded Standard

The CE-ARM and CE-X86 directories contain the CAB files of the TwinCAT 3 function for Windows CE in
relation to the respective hardware platform of the Windows CE device.

Example: installation folder "TF6310"

Share with - Burn Mew folder

Organize «

Include in library «

-~

MName Date rmodified Type Size
. CE-ARM 26.03.2013 08:55 File folder
.. CE-X86 26.03.2013 08:55 File folder

L Win32 21.02.201313:31 File folder

Transfer the CAB file to the Windows CE device
Transfer the corresponding CAB file to the Windows CE device.

There are various options for transferring the executable file:
* via network shares
 via the integrated FTP server
* via ActiveSync
+ via CF/SD cards

Further information can be found in the Beckhoff Information System in the "Operating Systems"
documentation (Embedded PC > Operating Systems > CE).

Run the CAB file on the Windows CE device

After transferring the CAB file to the Windows CE device, double-click the file there. Confirm the installation
dialog with OK. Then restart the Windows CE device.

After restarting the device, the files of the TwinCAT 3 function (TFxxxx) are automatically loaded in the
background and are then available.

The software is installed in the following directory on the Windows CE device:
\Hard Disk\TwinCAT\Functions\TFxxxx

Software upgrade
If an older version of the TwinCAT 3 function is already installed on the Windows CE device, carry out the
following steps on the Windows CE device to upgrade to a new version:
1. Open the CE Explorer by clicking Start > Run and entering "Explorer".
. Navigate to \Hard Disk\TwinCAT\Functions\TFxxx\xxxx.
. Rename the file Tc*.exe to Tc*.old.
. Restart the Windows CE device.
. Transfer the new CAB file to the Windows CE device.

a B~ WODN

TF6420 Version: 1.13.5 15
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6. Run the CAB file on the Windows CE device and install the new version.
7. Delete the file Tc*.old.

8. Restart the Windows CE device.

= The new version is active after the restart.

3.5 Installing the TwinCAT/BSD

The TwinCAT 3 Database Server is available as a package for TwinCAT/BSD in the package repository.
Under the package name "TF6420-Database-Server" it can be installed via the command

doas pkg install TF6420-Database-Server

Further information about the Package Server can be found in the Embedded PC section of the TwinCAT/
BSD manual.

After a system restart or restart of TwinCAT, the TwinCAT 3 Database Server is also started and can be
configured from a client system via ADS.

([
Some databases, such as SQLite, can only be used if the corresponding package has been
installed.

16 Version: 1.13.5 TF6420
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4 Technical introduction

4.1 Basic concept

The TwinCAT Database Server is designed to enable a database connection to the controller for all
TwinCAT users, and as conveniently as possible. Notwithstanding the required simplicity, the full flexibility is
to be retained, which is why the TwinCAT Database Server offers four basic categories:

+ Configure mode: pure configuration solution
Database connections for simple applications based on graphical configurations without code
implementation.

* PLC Expert mode: programming solution for conventional PLC programmers
Database connection for simple or complex applications based on PLC function blocks, in which the
database commands are largely generated automatically by the Database Server.

+ SQL Expert mode: programming solution for conventional PLC programmers and database
experts
Database connection for simple or complex applications based on PLC function blocks and C++
interfaces, in which the database commands are assembled automatically during program execution.
For maximum flexibility.

* NoSQL Expert mode: programming solution for PLC programmers and NoSQL database
experts
Database connection for simple to complex applications with PLC function blocks, in which NoSQL
commands can be created and sent within the program sequence.

Naturally, all four categories can be combined within an application.

The TwinCAT Database Server can be set up via a graphical configurator. The configuration is written to an
XML file, which can then be downloaded to the target system.

On non-Windows CE devices the configuration file is in folder C:\TwinCAT\3. 1\Boot, on Windows CE devices
in folder \Hard Disk\TwinCAT\ 3.1\Boot.

Read and write access are available for the different database systems. Deselectable database extensions

are available for this purpose. The supported databases are described in section "Databases [P_123]".

The TwinCAT Database Server service is started together with the TwinCAT system on the respective
control computer. It is the link between the PLC and the database.

TwinCAT Database Server

Engineerin X
g J Configurator
2
2 Configuration File !
>
g FB_ConfigTcDBSrv FB_ConfigTcDBSrv FB_ConfigTcDBSrv I_NoSQLQueryBuilder
a Database C°"ﬁ8: Autolog Group FB_PLCDBAutoLog FB_PLCDBAutoLog FB_PLCDBCmd FB_NoSglQuery
a‘ FB_PLCDBCreate FB_SQLCommand FB_NoSqlResult
2 FB_PLCDBRead FB_SQLDatabase FB_NoSqIValidation
bt FB_PLCDBWrite FB_SQLResult
FB_PLCDBCmd FB_SQLStoredProcedure
TwinCAT
Database Server
Host Device AutoStart Manual
= L}
Configure Mode ° Expert PLC Mode ° Expert SQL Mode Expert NoSQL Mode
TwinCAT Database Server
DBTypeExtension MsSQL DBTypeExtension MySQL DBTypeExtension Oracle
Database
Host
Engine

TF6420 Version: 1.13.5 17
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Configure Mode

In Configure mode, the bulk of the work is done in the configurator. The configuration has to be set up for the
required database and for the AutoLog group. The target browser can be used for configuring the AutoLog
group, for online access to a target system, and for selecting the variables to be communicated. If the
AutoStart option is used, the communication with the configured database is established directly when
TwinCAT system starts up. If the Manual option is selected, the communication has to be enabled via the

function block FB_PLCDBAutolLog [»_161] or for AutoLog view.

PLC Expert mode

In PLC Expert mode only the database configuration is set in the configurator. Further functionalities are
implemented in the PLC code of the application. With the function block FB_PLCDBCreate [»_172] it is possible
to dispense with the configurator and even configure the database itself from the PLC. Function blocks for
reading and writing are available, if required. The function block FB_ PLCDBCmd [»_184] forms the transition
between PLC Expert mode and SQL Expert mode. Here, table structures can easily be mapped as PLC
structures, and an SQL command with placeholders for the current structure values can be transferred to the
TwinCAT Database Server. The TwinCAT Database Server then inserts all values automatically and sends
the command to the database.

SQL Expert Mode

In SQL Expert mode users can assemble the SQL commands for Insert, Select or Update, for example, in
the PLC and send them to the database via the TwinCAT Database Server. This is a very flexible and

powerful option. Stored Procedures [P 202] - in database - can also be called from the PLC.

® Logging of structures
1 Note the corresponding byte alignment when logging structures.

NoSql Expert Mode

In NoSQL Expert mode, the user can compile NoSQL queries such as Insert or Find and many other
database-specific queries and send them to the database via the TwinCAT Database Server. New and more
flexible data schemas, such as hierarchical structures and arrays, are supported.

4.2 Areas of application and network topologies

The TwinCAT Database Server can be used in any control application: reading recipe data in production
machines, labelling products with production data, condition monitoring or machine control, logging of wind
turbine operating states, or building services. The Database Server can be integrated in the existing network
architecture.

The network topology is mostly influenced by the database type, the local conditions and the area of
application. The following illustration shows various network topologies in which the
TwinCAT Database Server can be used.

18 Version: 1.13.5 TF6420
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Networktopology

THEREY]

TR

TR A=)

1. TwinCAT and the TwinCAT Database Server reside on the same computer, together with the
database. The Database Server can act as gateway for many controllers via ADS. The performance
must be taken into account.

2. TwinCAT and the TwinCAT Database Server reside on the same computer, while the database is on
an external device. Here, too, the Database Server can act as gateway for many controllers via ADS.
The performance must be taken into account.

. The TwinCAT Database Server resides locally on each control device that has a database installed.
Not all databases are suitable for this kind of application.

. This is the most common use case. The TwinCAT Database Server is installed on each control device,
and the database resides on an external server in the network.

5. Combination of case 3 and case 4. A main database resides on a server in the network, and the
controllers in the field each have a local database, which kicks in when a disconnection is
encountered, for example, and stores the data locally in the first instance. The Database Server is
installed on each control device.

w

N
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® Remote access by the TwinCAT Database Server to a database

For remote access by the TwinCAT Database Server to a database, various aspects have to be
taken into account on the database side:

* Is remote access generally permitted?

* How many simultaneous connections are permitted? (In case the TwinCAT Database Server
needs to open several connections)

» Does the user who wishes to log onto the database with the Database Server have sufficient
rights?

* Is the firewall of the remote system configured appropriately?

More detailed information about the configuration of your database server can be found in the corresponding
database documentation [»_123].

4.3 Compatibility

The TwinCAT Database Server is a tried and tested TwinCAT product that has been around for many years.
The demands on the product are constantly increasing. New developments in the TwinCAT Database Server
are intended to meet these increased requirements.

The TwinCAT database connections have previously been available in versions 3.0.x, 3.1.x and 3.2.x. The
current version is 3.3.x As before, the database server consists of the following components: configurator,
ADS server and PLC library. Version 3.0.x includes the PLC library Tc2_Database.compiled library. The PLC
library in versions 3.1.x and higher is called Tc3_Database.compiled-library.

Overview of released Database Server versions

Database |3.0.23 3.0.26 3.0.27 3.0.28
Server
3.0.x

Database 3.1.29 3.1.30 3.1.31
Server
3.1.x

Database 3.2.32
Server
3.2.x

Database 3.3.33
Server
3.3.x

Notes on the transition from 3.0.x to 3.1.x

In addition to new and higher-performance functions, a key aspect was compatibility between versions 3.0.x
and 3.1.x. For example, old PLC code, in which the Tc2_Database.compiled library is used, can also be
used with the new 3.1.x version ADS server. The old Tc2_Database.compiled library continues to be
installed in version 3.1.x during setup. The XML files created by the configurator for the server differ between
versions 3.0.x and 3.1.x. It is possible to read old configuration files with the new configurator (standalone)
and even to convert them to the new format, if required.

® Backup of the old XML configuration

1 During an update from the TwinCAT Database Server 3.0.x to the new 3.1.x version, the old XML
configuration is saved. It is renamed to "CurrentConfigDataBase_OLD.xml" and remains in the
TwinCAT boot directory.
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File Edt View Language Window  Help

A& w d ':I B O b ||l <local> -

Solution Explorer r x|
g B

=
=-0 Change Configuration File Type

<] Mew DB Connection
| New ADS Device Cennecticn
| Mew Autolog Group

TwinCAT

I
Database Server

Properties a x |
Server Settings DB Configuration Pool a x
Type Project Properties Name  DBType Date modffied Description |
Emorlog Enabl... True |J LocalDB  MS_Compact_Server 02.02.201711:25 For measurement value buffering
Log Path “Hard Disk?\EmorTrace .J MyDE MS_Server 2701.201707: 06 Local MsSql on PascalD-MBO1
Impersonate False
DBMNull Allowed  False
DB Connectio... 15

20 3
DB Command ... 30 | Messages | L[] DB Configuration Pool

Ready | TCiDatabaseSrv:V3128 | Ready |

Notwithstanding the general compatibility referred to above, an old configurator and an old ADS server
(version 3.0.x) cannot be used with the new Tc3_Database.compiled library. The diagram below provides a
compatibility overview.

piled-library
piled-library

Konfigurator 3.0.x
Server 3.0.x
Server 3.1.x

Konfigurator 3.1.x Visual Studio

Konfigurator 3.1.x Standalone

<,

Konfigurator 3.1.x Standalone
Konfigurator 3.1.x Visual Studio x

“|*%|* Tc2 Database.com
“ % %  Tc3 Database.com

Server 3.1.x
Tc3_Database.compiled-library % | %

< |«
‘f\

Notes on the transition from 3.1.x to 3.2.x

The file formats for the configurations are unchanged. The ADS server was merely extended with new
functionalities. All other functions are still available. In version 3.2.x the old Tc2_Database.compiled-library is
installed in parallel with the Tc3_Database.compiled-library during setup. The notes for the transition from
3.0.x to 3.1.x apply.

In the Tc3_Database.compiled-library, all previous function blocks have been updated from version 3.2.x
onwards. The update refers to the |_TcMessage EventLogger interface. To ensure that older applications
continue to function, "Evt" is appended to the names of new function blocks. All old function blocks are still
contained in the library, but are now in the Obsolete folder and are marked accordingly by the compiler.

Example:

In version 3.1.x: FB_SQLCommand
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In version 3.2.x: FB_SQLCommandEvt

@® Werecommend using the function blocks with the ending "Evt" for new projects. It should be noted
that the EventLogger itself is only available from TwinCAT 3.1 Build 4022.20, and therefore the
1 function blocks can only be used from 4022.20.

Notes on the transition from 3.2.x to 3.3.x

With version 3.3.x, the modularization of the TwinCAT Database Server has been further advanced on the
driver side. Full compatibility is ensured. However, some drivers are no longer automatically included in the
setup and must be made available separately by the user. Example: MySQL under Windows CE. For details,
please refer to the settings for the respective database in the Configuration section.
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5 Configuration

5.1 Configurator

The TwinCAT Database Server is set and controlled via the configurator. The tool also offers a range of
development facilities for speeding up the development of the application in the PLC.

The configurator is integrated in Visual Studio, in order to make development as user-friendly as possible.
TwinCAT projects and TwinCAT Database Server projects can be placed in a common solution.
Alternatively, customers can continue to use the standalone configurator, independent of Visual Studio.

51.1 Integration in Visual Studio

The TwinCAT Database Server is integrated in Visual Studio 2013 and Visual Studio 2015. This integration
is achieved with the aid of two extensions. The two required extensions are added in the Visual Studio
extension window during the installation, which contain the functionalities of the project system, among other
features.

Extensions and Updates ? bt
4 |nstalled Sort by: |Name: Ascending 'l Search Installed (Ctrl+E) -
in o TwinCAT Connectivity _ _ Disable Created by: Beckhoff Automation GrmbH &
s I TanCH oy VSt Grion et it 20
1s_amp:es BRiSeiy Qi Version: 3.1.0.0
emplates )
SDKs TwinCAT Database Server
The TeDbSrvPackage is a Visual Studio Extensibility to create TwinCAT
Tools Database Server projects. It is currently supported by the TwinCAT Conne...
b Online

TwinCAT Measurement
This package contains the project system for TwinCAT Measurement
projects,

b Updates (1)

TwinCAT XAE Base
The TwinCAT XAE Base extension provides the basic configuration
components for the Twin CAT XAE,

TwinCAT XAE Plc
TwinCAT [EC 61131-3 programming environment

E L B E E

Close

51.1.1 General

This chapter describes the various functions and components of the Visual Studio integration of the
TwinCAT Database Server.

51111 User interface components

The TwinCAT Database Server is integrated in Visual Studio 2013 and Visual Studio 2015. The TwinCAT
Connectivity extension for Visual Studio offers a new project system. This can be used for creating a file-
based TwinCAT Database Server project, for example. Typical components such as the Properties window,
the Solution Explorer and the error output are supported. In addition, various editors for editing the
configuration files are provided.
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M TwinCAT Connectivity - Microsoft Visual Studio (Administratar) YHE & Quick Launch (Ctrl+Q)

File  Edit Wiew Project Build DOehug  TwinCAT  TwinSSFE  PLC  Team  Connectivity Datalske Taols  Test Scope  Snabze  Window  Help
RS T R Debug - AnycRU - P Attach.. - =

i = - = JE ELr 0E-
) Explarer B 10l TeDR B X AutalogGroup AdsDevice Syrbols Table

& o-58@ &=

Search Solution Explorer (Ctrl+)

~ | Properties s

DBID: 1 DatshassTyps |Microsaft SQL 8 ~| Falovern: [MsCompact TestDB (ID=2
5] Solution TwinCAT Canne ctivity' {1 project) sabasslaps  |Microso Erver e sCompact TestDB ( 2

2]

P - 0 x

~ 0 x

MsSOL TestDB TuvinCAT.Connectivit -

(&2

B Additional P

4 [Bl TwinCAT Connectivity

Parameter  Value
[=>
o || e Frovider SOLOLEDB
[ MsCompact TestDB
Server CX-136FEA/SALEXPRESS
4 5 AutologBroup Detsbssz  TEST_DB
o AdsDevice Authentication
F Symbals Usemame TestUser
|5 Table Password essaserver

|3 My30L testdb

Conneclion String:
Provider=3SQLOLEDE; Data Source=CX-136F6AL/I0LEXFRESS; Initial Catalog=TEST DE; User
Id='TestUser'; Password='XEXEXIXXEX';

Solution Explorer | Team Explarer

Error List

Pararneter

B Basic
DEld
Marme
Type

E Database
Database
FailOwer
Provider

E User
Authentication
Password
Usernarne

Mame

(Collection)

1
M:SQL TestDE
MS_Server

TEST DB
MsCompact TestDB
SQLOLEDB

True
ssssssssss

TestUser

Froperties Taolbox

4 Publish

Any number of TwinCAT Database Server projects can be integrated in a TwinCAT connectivity project.

The project icon indicates the state of the set target system:
* Red: The TwinCAT Database Server cannot be reached.

* Blue: The TwinCAT Database Server has no valid license. (See Licensing [P_12])
* Green: The TwinCAT Database Server can be reached and is ready for use.

* Violet: The TwinCAT Database Server is in AutoLog mode. Data are exchanged between PLC and

database.

W TcDESreTestProject - Microsoft Wisual Studio (Adrministrato
File  Edit  “iew  Project  Build  Debug  TwinCAT

‘e-o|m-u-uEs

iy [ @# (& '.'._ zlocal»

Solution Explarer
& o--a p-

Search Solution Explorer {Ctrl+0) P~

fad Solution 'TeDBSrTestPraject’ (2 projects)
4 n TeDBErTestProject

[ Tn:DatahaseSewerl_Nnt&uailahle
TcDatabaseserverd_Molicense
TeDatabaseServer3_Ready
TeDatabaseServerd Sutologhdode

=
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The TwinCAT Database projects map a file-based project system. The individual configuration documents
are managed in the Solution Explorer. Any modifications that are pending in the editors are identified with *
in the documents. If changes are made without opening a document (through the Properties window), the
changes are nevertheless registered. Further information on the project system can be found in section

"TwinCAT Database Server project [»_26]".

Toolbar and commands

The toolbar has the following elements:

aeEHdETE BEGr» OB

Toolstrip button Description
Activation of the configuration
=]
Read configuration of the target device
I
Save configuration in an XML file
=
Read configuration from an XML file
=¥
Add new database configuration
al
Add new AutolLog group
cE
Event display
&
] Database pool
uw
AutoLog Viewer
4
B InformationLog View
(i)
'_-| SQL Query Editor

Properties window

The settings for the different project documents can be configured via dedicated editors or via the Properties
window. During this process the file content is modified, but not the metadata in the project file of the

TwinCAT Connectivity project.

The individual properties are described in more detail in the lower part of the Properties window. Note that
some lists can only be edited in the editor.

TF6420
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MySQL HomeDB TwinCAT.Connectivity. DbSne VSLLE -
=L
B Basic
DEId 1
Disabled False
Mame My3QL HomeDB
Type MET_MySQL
B Database
Database testdb_mysqgl
FailCwer
Port 3306
Server 172.17.64.146
B User
Password TYITIIII
Uzername TestUser
Password
Password for the user that wants to access to the
database

Output and error list

Visual Studio features an integrated console output. The TwinCAT Database Server uses this feature to
issue notifications, warnings or error messages. To this end the category "TwinCAT Database Server" can
be selected in the output. It is possible that this category does not yet exist, if there was no previous
message from the TwinCAT Database Server.

In addition, the Visual Studio error list is used for communicating the main information.

Both windows can be opened in Visual Studio via View > Error list/Output.

51.1.1.2 TwinCAT Database Server Project

Build Project

The TwinCAT Connectivity extension for Visual Studio provides a new project template. When a new project
is created, the TwinCAT Connectivity Project category appears as an option.

To create a new TwinCAT Connectivity project, select Empty TwinCAT Connectivity Project, specify the
project name and the storage location and click OK to add it to the solution. In this way, TwinCAT
Connectivity projects or TwinCAT Database Server projects can conveniently be created in parallel with
TwinCAT or other Visual Studio projects.
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(-2l
I Recent MET Frarmework 452~ Sort by Default | it Search Installed Termplates (Ctrl+E) P-

4 Installed Type: TuwinCAT Connectivity Praject

b Wisual C# A ternplate for creating an empty

b Wisual Basic TuwinCAT Connectivity project, You can
Visual F add different kinds of TwinCAT

Connectivity Functions to this project,

-

Wisual C++

S0L Server

Python

=500

DataFactory

TuwinCAT Connectivity Project
Javascript

HDInsight

TypeScript

-

-

Game

Build Accelerator
Other Project Types
TurinCAT beasurement
TuinCAT Projects

- =

b Online
Click here to go online and find termplates.

Marme: TuwinCAT Connectivityl

Location: CiUsersyhanueld BECKHOFP Documentsiyisual Studio 20154 Projects\TwinCAT Connectivity -

| Ok H Cancel l

A new project node appears in the solution. Below the Connectivity project node you can add subprojects for
the supported connectivity functions.

Use Add to add a new TwinCAT Database Server project to the TwinCAT Connectivity project. The
TwinCAT Database Server project can be found in the list of existing Item Templates.

Add Mew Tremn - TwinCAT Connectivity
4 Installed Sort byt Default - i Search Installed Templates (Ctrl+E) R~
TurinCAT Connectivity e el Type: TuwinCAT Connectivity
P Online The ternplate includes a TuinCAT 3
Database Server 3.3 project, lwill be
added to wour TwinCAT Connectivity
Project.
Click here to go online and find ternplates.
Tarme: TcDatabaseServerltcdbsey
[ 2dd || cancel

A new TwinCAT Database Server project is created under the TwinCAT Connectivity node.
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Solution Explorer
@ o-5s B F -
Search Solution Explorer (Ctrl+ () P~

fa] Solution TwinCAT Connectivity' (1 project)
4 [B TwinCAT Connectivity
B = TcDatabaseServerl

This is now used as the basis for the pending configuration of a TwinCAT Database Server. The document
can be edited either via the Properties window or via an editor.

A Connectivity project can be associated with any number of TwinCAT Database Server projects or other
projects, and it may therefore contain several configurations.

Editor for server settings

Server Settings
1

<Local> - =
Parameter Value
Log =ettings:
LogMode Log information and debug entries w
Log Path C:ATwinCAT\Functions\TF6420-Dat abase-Server\Win32\Server e
Max Length: 10 ME
Impersonate:
Impersonate user O
DB read settings:
Max StringLength 256 B
MaxByteAraylLength 256 B
DBNullAlowed |
DBConnectionTimeout 15 s
DBCommand Timeout 30 H

Additional settings:
WSTRING support O

The Server Settings editor can be used to edit the settings for the TwinCAT Database Server. These are
general settings relating to the corresponding server. In the drop-down menu (1) you can select the target
system via the Ams NetID. To this end you have to create a route to the target system via TwinCAT. When a
finished configuration is transferred, the settings are stored in the TwinCAT Database Server for this target
system.

The settings for logging faults or errors can be configured under Log settings. In the event of a fault or error,
the Database Server generates a detailed entry in a log file. The log file can be read with the Information Log

Viewer [P 49]. Under Log Settings you can specify a path to the file location and the maximum file size.
You can also influence the accuracy of the log. For performance reasons we recommend that logging is
deactivated again after the error analysis, once it is no longer required.
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For network access to file-based databases such as Access or SQL Compact, the Impersonate option must
be set, so that the TwinCAT Database Server can connect to this network drive. This feature is currently
not supported in Windows CE.

Further configuration settings are available to control the read process from the database. These settings
refer to the TwinCAT Database Server on the target system:

MaxStringLength Maximum string length of the variables in the PLC
MaxByteArrayLength Maximum byte array length of the variables in the PLC
DBNullAllowed Indicates whether ZERO values are accepted in the TwinCAT Database Server.

DBConnectionTimeout

Indicates the time after which the TwinCAT Database Server assumes a
connection error while attempts are made to establish a connection.

DBCommandTimeout

Indicates the time after which the TwinCAT Database Server assumes a
connection fault when a command was sent. If large data quantities are involved,
processing of a command may take quite some time, depending on the database
and the infrastructure.

Supported database types

Server Settings

<local>

Parameter
Log settings:
LogMode

Log Path
Max Length:

Impersonate:

Impersonate user

DB read settings:
Max StringLength
Max Byte AmayLength
DBNullAlowed
DBConnection Timeout
DBCommand Timeout

Additional settings:
WSTRING support

4 Supported DETypes — X
Lnt:: DBType Extensions L >
- DBType DIl Name Supported
L | TFe4200BSrv DB Type Extension MsAccess.di We
| TF6420DBSrv. DB TypeExtension ASCII dil
| TF&4200BSrv. DB Type Extension. MsExcel dil
0 7| TFe4200BSrv . DB Type Extension. Influx DB dil
X TFE420DBSrv. DB TypeExtension.MongoDE dl
| TF&4200BSrv DB Type Extension MsSQ LIl
25¢ | TF6420DBSr . DB TypeExtension. MsSQLCompact35.di B
256 | TFE420DBSrv DB TypeExtension. MySQLdI B
[ | TF&64200B5Srv. DB Type Extension ODBC dll
15 7| TFe4200BSrv . DB Type Extension Oracle.dll 5
30 | TF64200BSrv. DB TypeExtension PostgreSQL dI F
| TF64200B5Srv . DB Type Extension. SALite di
7| TF64200BSrv. DB Type Extension XML dll
o |=

The installed database types can be selected in the server settings. All installed databases are selected by
default. The TwinCAT 3 Database Server will load the corresponding database interfaces. In this way,
unused databases on the target system can be deselected.

Server settings in the Properties window

The settings for the TwinCAT Database Server can be adjusted in the Editor window or in the Properties
window of the Database Server. These properties also directly affect the configuration file.

TF6420
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Properties

=% #

B Database Server Settings
Command Timeout
Connection Timeout
Impersonate
Lagfile Path
Logfile Size
Legmode
Max Byte-Array Length
Max String-Array Length
Mame
Mull Value Allowed

B Target Database Server
Ams Met Id
Database Server State

Server Version

Logfile Path

TcDatabaseServerl TwinCAT.Connectivity.DbSrv. VSIXProject -

Location of the logfile on the target system.

* I 3

30

15

False
CATwinCAT\Functions\TF6420-L
10

Normal

256

256

TcDatabaseServerl

False

<Local>
Ready
TC3Database5r: V3.1.0

Activating a project

To activate a configured project on the TwinCAT Database Server, use the command Activate

Configuration in the context menu of the TwinCAT Database Server project.

30

Version: 1.13.5

TF6420



BEGKHOFF Configuration

Soluticn Explorer

Q| o-sa@| p -

Search Solution Explorer (Ctrl+ )

iectivity. Db5rv VSIX. Project -

fa] Solution TwinCAT Connectivity' (1 project)

.| 1] Add New Database DB
N gy Activate Configuration p_Temperature
[~ Open Configuration from Target jee
' =l Save Configuration te File ... :
& Open Configuration from File ... p_Events
i Open p_Power
: Open With...
Multilingual App Toolkit ]
| € View Code F7
] Scope to This

Mew Solution Explorer View

Exclude From Project

Paste Ctrl+V
I)( Delete Del
: Rename
| #  Properties Alt+Enter
-
51.1.1.3 Configuring databases

A new database configuration can be added via the command Add New Database in the context menu of a
Database Server project or via the corresponding command in the toolbar.

Solution Explorer
@ o-5amB@

Search Solution Explorer (Ctrl+ )

1CAT. Connectivity. DbSre V5L Project -

ngs fad Solution ‘TwinCAT Connecti
30
] Add New Database
|y Activate Configuration
E Open Configuration from Target AdsDevice
H Save Configuration to File ... ;’é: bsils
- . . ] anle
; & Open Configuration from File ... toLogGrp_Es
& Ooen toloaGro P

A new database configuration is added in the form of a file in the project folder and integrated in the project.
As with all Visual Studio projects, the information on the new files is stored in the Connectivity project.
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The new database configuration in the TwinCAT Database Server project can be edited via the Properties
window or a special editor:

Properties
MySQL HomeDBE TwinCAT.Connectivity. DbSre VSDLE -
=0 | &
B Basic
DEId 1
Dizabled False
Mame My5QL HomeDE
Type NET_MySQL
B Database
Database testdb_mysqgl
FailCwer
Port 3306
Server 172.17.64.146
B User
Password I
Uzername TestUser

The properties dynamically adapt to the selected database types, since the databases have different
parameters. These settings relate to the file contents, not the file properties.

Editor for database configurations

TcDatabaseServerl MySQL HomeDB & >

DBID: 1.’°aseT-_.rpe |NET_MysQL @ - FailoverDB: | <No FailoverDB> ‘ -

Farameter Value

Server 172.17.64.146
Database testdb_mysql
Part 3306

Usemame TestUser

FPassword weessssssss

Create a new Database with the given config parameter.

Connection String:
Server=172.17.64.146; Port=3306; Database=testdb mysql; Ulid=TestlUser; Pwd=000000000;
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The database ID, which is required for some function blocks in the PLC, is shown in the upper part of the
editor (1). The database types of the target database can be selected from the drop-down menu (2). Another
option is the ODBC interface for a database, although this is not yet supported. Note that not all functions of
the TwinCAT Database Server can be guaranteed, depending on the database.

As a further option you can select a so-called failover database (3), which is triggered when an error is
encountered in Configure mode. In the event of a network disconnection, this feature can automatically
ensure that data are stored elsewhere and not lost.

For each database [P_123] additional adjustable parameters are available. Depending on the database a
connection string (5) is created, which describes the connection to the database. The intention is to make the
parameters you have set more transparent.

The CREATE (4) button can be used to create a new database. This function is only displayed if the
respective database supports it.

PostgreSQL ODBC* & X pEeNY gl MySQL HomeDB* TcDatabaseServerl

DBID: 3  DatabassType |Database_Odbec * | FailoverDB: | <No FailoverDB> -
Parameter Value
DDEC Type | PostgreSQL -

Driver {PostareSQL Unicode}

Server localhost

Database TestDB_postares

Port 5432

Uid postgres

Pwd ssase

| Add additional Parameter

Add additional Passwaord Parameter

Connection String:
Driver={Postgre3QL Unicode}; Server=localhost; Database=TestDE postgres; Fort=5432;
Uid=postgres; Pwd=23XX;

Unknown databases can be configured via an ODBC interface. In the ODBC Type drop-down list select
"Unknown Database" and add parameters via the commands in the context menu. They may contain
passwords, which are stored in encrypted form. The required connection string can be assembled from these
parameters. Note that only limited functions of the TwinCAT Database Server can be used. Only the explicit
function blocks of the SQL Expert mode are supported.

The additional parameters can only be applied via the editor, not via the Properties window.

Copying a database configuration into the database pool

A corresponding command is available in the context menu for copying a database configuration into the

database pool [P 48]. It is also possible to use drag & drop to move database configurations between the
project and the database pool.
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4

LX.ProjectSystem. TcDbSrvModeProperti

Ise
I; ] Add New Database
‘& Add New AutologGroup
|43 Download Configuration
[~ Open Configuration from Target
A save Configuration Te File ...
' & Open Configuration from File ...
1] Copy Database Te Pool
& Disabled
¢ Open
Open With...
Multilingual App Toolkit
<> View Code
Scope to This
Mew Selution Explorer View
Paste
[} Copy
XX Delete
Rename
A Properties

Solution Explorer * 0 x
@ o-sam| # -
Search Solution Explorer (Ctrl+0) P~

fad Solution 'Sample TwinCAT Connectivity' (1 project)
i u Sample TwinCAT Connectivity
TcDatabaseServer

Ctrl+V

Ctrl+C
Del

Alt+Enter

Deactivating database configurations

Individual database configurations can be disabled in the project. These are then marked in red and ignored

when the project is activated.
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fa] Solution 'TwinCAT Connectivity' (1 proje

E 4 n TwinCAT Connectivity

False P TeDatabaseberverl
PostgreSQL ODEC P [:j My5QL HomeDB
Database_Odbc [- hoemelutomation_indoor

Add MNew Database
Add Mew AutologGroup
Activate Configuration

Open Configuration from Target
Save Configuration to File ...

Open Configuration from File ...

Add to DB Configuration Pool
Disable

Ve & VEWEEC

L Sp——

51.1.1.4 Configuring AutoLog groups

A new AutolLog group for the database configuration can be added via the command Add New

AutologGroup in the context menu of a database configuration or via the toolbar. These AutoLog groups

refer to the parent database.

Solution Explorer

@ o-sa@ F -

Search Solution Explorer (Ctrl+ )

neDB TwinCAT.Connectivity. DbSre VSLLE -

[

fad Solution ‘TwinCAT Connectivity' (1 proje

1 4 [B] TwinCAT Connectivity
False Ll TcDatabaseServerl

E \ysQL HomeDB

(J  Add New Database = AutologGrp_Temperature
| ‘Z Add New AutologGroup = AutologGrp_Events

| Activate Configuration £ ﬁ;JtoLﬂ-gGrp_Power

o AdsDevice

q Open Configuration f Target

¥ Open Configuration from Targ B Symbols

=l Save Configuration to File ... l_-'_l DETahle

[ Open Configuration from File ... hemefutomation_indoor

Drctmr=CM0 MM

A new AutolLog group and the corresponding components are added as files to the project folder and
integrated in the project. They include the ADS device, the symbol groups and the table settings. In order to
save these files in the project, you should save the TwinCAT Connectivity project file. The files can then be

edited in editors or in the Properties window.
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oup A o -

AutolLogGroup

| AutoLogGrplD: 1
Parameter Value
Startllp [ Manual - ]
Diirection [ DeviceAzSource - ]
Wite Made | APPEND -
Ringbuffer Parameter 0
Log Mode [c_vclic v]
Cycle Time 500

StartUp AutoLog mode can be enabled manually (with a command in the PLC or from
the configurator) or automatically during system startup.

Direction The set ADS device is used as data target or data source.

Write mode The data can appended in a database line-by-line, held in a ring buffer on a
temporal or quantitative basis, or simply be updated at the corresponding
position.

Ring buffer parameter Depending on the setting this parameter represent the time or the cycles after
which the ring buffer is updated.

Log mode The variable is written either after a certain cycle time or when a change
occurs.

Cycle Time Cycle time after which the variable is written.

Configuring the ADS device

The ADS device is automatically created under an AutoLog group. In the most frequent use case the ADS
device is the PLC runtime. The following parameters can be set in the editor:
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AdsDevice
|.-’-\D5DEVID: 1
Parameter Walue
ADS Device local
AMS NetlD 519.111.106.1.1 ]
AMS Port 851
Timeout 2000
Connection Type | bySymbolMame v]
ADS Device Name of the ADS target device.
AMS NetID Address of the target device in the TwinCAT network.
AMS Port Port of the target device in the TwinCAT network.
Timeout Time after which it is assumed that the connection to the target device is lost.
Connection Type bySymbolName: Connection is established based on the symbol name.
bylndexGroup: Connection is established based on the memory index.

Configuring symbols

The symbols you set here are written to or read from the database, depending on whether the ADS device is
the data target or the data source. The TwinCAT Target browser [P 50] can be used for convenient access.
Here you can search for the symbols on the target and communicate between the two tools via drag & drop.
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ols & X

Symbols
L -2 -1

Symbolname: Data Type
E GVL.I_nTerm13_Woltage1 | DINT

Bit Size

AllocationName IndexGroup IndexOffset
I_nTerm13_Voltage1 61472 516052

o]
Fa

GVL.I_nTem13_Voltage2 | DINT 32 |_nTem13_Voltage2 51472 516096
GVL.I_nTem13_Voltage3 | DINT 32 |_nTem13_Voltage3 51472 516100
GVLI_nTem13_Cument1 |DINT 32 |_nTem13_Cument1 | §1472 516104
GVLI_nTem13_Cument2 |DINT 32 |_nTem13_Cument2 51472 516108
GVLI_nTem13_Cument3 |DINT 32 I_nTerm13_Cument3 | £1472 516112
GVL.I_LnTem13_Powerl [DINT 32 I_nTem13_Power1 | £1472 516116
GVL.I_LnTem13_Power2 |DINT 32 |_nTem13_Power2 | 61472 516120
GVLI_nTerm13_Power3 |DINT 32 |_.nTerm13_Powerd | 61472 516124

1 selected Symbol(s)

9 Symbals

Symbols can also be added manually to symbol groups or edited. The information that is required varies,
depending on whether in the ADS device the connection type was selected via the symbol name or the index
groups. The starting point is always the ADS device.

A GVLI_nTerm13_Voltage

Farameter Value

SymbolMName GVL.I_nTerm13_Voltage1
Symboldatabasename I_nTerm13_Voltage1
DataType DINT

Bit Size 32

IndexGroup

Indexffzet

38 Version: 1.13.5 TF6420



BECKHOFF

Configuration

SymbolName

The symbol is addressed based on the set ADS device

Symbol database
name

Name of the variable in the database table

DataType PLC data type of the symbol

BitSize Bit size of the symbols (set automatically for the data types)
IndexGroup Index group in the TwinCAT system

IndexOffset Index offset in the TwinCAT system

Configuring a table

The table in a database can be based on a standard table structure or on an individual structure.

The corresponding table can be selected from a list of possible tables. If the table does not yet exist, you can
create it via the SQL Query Editor. If you select the standard table structure, a blue tick indicates whether the
selected table corresponds to this structure.

DBETable* & X -

TableMode: [STHHDAHD - ]

Tables mytable_double - J

Data mapping
Column Type Data
D It 64 <AutolD
Timestamp Date Time <Data Timestamps>
Mame String <Allocation Mame:
Walue Double <Symbal Value:

B

The specific table type offers the option to distribute the individual symbols that were set in the symbol group
to the table columns in the database as required. When a data set is written to the database in AutoLog
mode, the current values of the symbol group at the sampling time are saved in the corresponding table

column.

TF6420
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DBTable* + X

GVL.L_nTem13_Voltage3
GYLI_nTem13_Cumrent1
GVL._nTem13_Cument2
GEYLI_nTerm13 Cument3
|
GVL.L_nTem13_PowerZ

GVL.I=nTerrn13=F‘nwer3

Tablehode: |CUSTOM -|
Tables tbl_power -
Diata mapping

Column Type Data
D | Int64 - || <AutolD> - |
Timestamp [Date'ﬁme v][<Data Timestamps > v]
L1 It32 v |[GVLInTem13 _Vohage v
12 lIt32 | /GVLInTem13_Vokage2 -
13 lIt32 | /GVLInTem13_Vokage3 v
I 32 v |/GVLI_nTemn13_Curent1 v
2 |Int32 v || GVLInTem13_Cument2 v |
3 |Int32 - | GVLInTem13_Cument3 -|
P1 |Int32 - ||GVLLnTem13_Powert - |
P2 féﬁﬁlﬁ%ma_wnagm
%) Imt32 ~ | GVLI_nTem13_Voltage2

Disabling AutoLog groups

Just like individual database configurations, individual AutoLog groups can also be disabled in the project.
These are then ignored when the project is enabled on the target system. A deactivated AutoLog group is
indicated by a red mark. It can be reactivated with the same command.
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* 0 X
NnCAT. Connectivity DbSre VSIX Project -

Solution Explorer
@ o-s @[ F -
Search Solution Explorer (Ctrl+ )

fa] Solution 'TwinCAT Connectivity' (1 project)

3 4 [B] TwinCAT Connectivity
60000 4 TcDatabaseServerl
DeviceAsSource 4 | | My5QL HomeDB
cyclic 4 = AutologGrp_Temperature
AutologGrp_Power | AdsDevice
Manual Ba Symbols
APPEND | 7 DBETable
2l AutologGrp_Events
b EX AutoLogGrp_Power
L_l Add Mew Database ymefutomation_indoor
‘4 Add New AutologGroup pstgreSQL ODBC
|4y Activate Configuration
BF Open Configuration from Target
[l Save Cenfiguration to File ...
[£¥ Open Configuration from File ...
& Disable -
¢ Open
51115 SQL Query Editor

The SQL Query Editor is a Database Server tool that supports the development of your application. The tool

can be used to test connections and SQL commands and to check the compatibility between PLC and
databases.

5ql Query Editor + X

Target: | CX-2B5236 (3.43.146.54.1.1) N
% WA & E% 0
~ ¥ Sql Databases
» Vg MariaDB [1]
&) 1nfluxDB [2]
~ Vg MysQL [3]
B mytable_double
v Vg Mongodb [4]
» Y@ SQlite [9]
~ @® NoSql Databases
» Y@ Mongodb [4]
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After the TwinCAT Database Server of the target system is selected, the SQL Query Editor loads the current
database configuration and the tables of the successfully connected databases. Depending on whether the
database supports the SQL and the NoSQL interface (from the TwinCAT Database Server), it is listed under
the respective category.

Below the selection of the target system there is a status bar with the available commands:

Table level

Insert working area Opens the Insert working area to write data sets to the selected
table with SQL.

Select working area Opens the Select working area to read data sets from the selected
table with SQL.

Delete/Drop working area Opens the Delete/Drop working area to delete data sets with SQL
from the selected table or to delete entire tables.

NoSQL working area Opens the NoSQL working area to execute NoSQL-specific
queries.

Database level

Stored Procedure working area Opens the Stored Procedure working area to execute stored
procedures of the database.

Tables working area Opens the Tables working area to create new tables in the selected
database.

Update tables Updates the available tables of the selected database.

General

Update databases Updates the entire database tree.

The working areas are opened to the right of the tree under the corresponding tab. Also from the same table
several tabs can be opened at one time.

Insert working area

The Insert working area enables data to be written to the selected table via the TwinCAT Database Server
interface for SQL function blocks.

Sql Query Editor = X

Torget: | CX-2B9236 (543,146, ~| MySQL [ZEmytabledouble - Insert x

“WET 8% D &N resoCommandEvtixecute + & B o
- ¥ Sql Databases — . - dou
La|Mas=ralill 3 Name PLC Data Type Length String Length Value
» Vg InfluxDB [2]
. s D LINT. 8 o 0
~ Y@ MysaL 3]
mytoble double -+ Timestamp DateTime 4 0 2021-10-13 13:21:52
» g Mongodb [4] -+ Name STRING ~] [t @ Tempereture
» Y sQlite 9] - Value LREAL =] [e 0 125 )
~ w¥ NoSgl Databases e

» ¥g Mongodb (41

In the lower area (2) there is a table with the individual data symbols in the data set to be written. The name,
PLC data type, the byte length as well as the value can be determined here. The entered values are then
used via the command to generate the SQL statement.

This SQL statement is then made available in a text field (3). Depending on the syntax of the database, the
content may vary.

The upper status bar contains the commands for interacting with the TwinCAT Database Server (1).
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Command Description

Read tables schema Reads out the table schema of the table of the working area.

Generate SQL statement Generates the SQL statement from the present table depending on the
database syntax.

Execution Executes the statement in the text field (3) via the respective interface of
the TwinCAT Database Server.

Copy the statement Copies the statement in the text field (3) as TwinCAT compatible syntax.

Export as structure Exports the structure of the table of input values to a TwinCAT 3
compatible DUT.

Select working area

The Select working area allows reading data into the selected table via the TwinCAT Database Server
interface for SQL function blocks.

Sql Query Editor # X
Target: | CX-289236 (543,145, | MySQL [3:mytabledouble - Select x

%“%WBEIT F8E% D #P ) rsocomman dEvt ExecuteDataRetum ~ @ G o

- §¥ Sql Databases Schema Qo -
013 7) =B E] ] Name PLC Data Type Length String Length Name Value
» Vg InflusD8 [2]
- Y MysQL 3]
mytable double
R o [Name STRING = ) 4 Dataset(d92]

D LINT ~][8 0 » Dataset[4%0]

Timestamp DateTime ] [a 0 » Dataset[491]

» Vg sQlite [9] Value LREAL e 0 D 434
- w¥ NoSgl Databases o Timestamp  01.09.202116:03:23
» Y@ Mongodb [4] Name I3
Value 12333

» Dataset[493]

» Dataset[494]

b Dataset{495]

» Dataset{496]

--AUTOGENERATED SQL STATEMENT FOR MySQL.mytable double » Dataset[497)

SELECT o » Dstaset[498]
“Timestamp®,

P Dataset[499]

“mytable_double”

IO 4 50| to(i03 » »l Batch | 10

In the lower area (2) there is a table with the individual data symbols in the data set to be read. The name,

PLC data type, as well as the byte length can be determined here. This information is then needed to
interpret the data.

This SQL statement is then made available in a text field (3). Depending on the syntax of the database, the
content may vary.

The result field (4) displays the data after the statement has been executed. If several results are returned,
they can be switched through the pages.

The upper status bar contains the commands for interacting with the TwinCAT Database Server (1).

Command Description

Read tables schema Reads out the table schema of the table of the working area.

Generate SQL statement Generates the SQL statement from the present table depending on the
database syntax.

Execution Executes the statement in the text field (3) via the respective interface of
the TwinCAT Database Server.

Copy the statement Copies the statement in the text field (3) as TwinCAT compatible syntax.

Export as structure Exports the structure of the table of input values to a TwinCAT 3
compatible DUT.

Delete/Drop working area

The Delete/Drop working area provides the option to issue SQL statements to delete either data from a table
or the entire table from the database.
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sql query Editor - |

Target: | CX-2B9236 (5.43.146, ~ MyS0L [3:mytabledouble - Delete/Drop X

“A %GBT VE% 1) @ Delete Datasets (O Drop Table  » FB_SOLCommandEvt.Execute

~ ¥ Sql Databases --AUTOGENERATED SQL STATEMENT FOR MySQL.mytable_double
» Y@ MariaDB [1] DELETE FROM “mytable double”
» Y InfluxDB [2]
~ Vg MySQL [3]

mytable_double

+ Y@ Mongodb [4]
» Vg SQLite [9]

~ ¥ NoSgl Databases
» Yg Mongodb [4]

For this purpose, you can choose between the two options in the status bar. The syntax corresponding to the
database is then generated in the statement field. To execute this with the TwinCAT Database Server
interface, the switch FB_SQLCommandEvt.Execute is available.

NoSqgl working area

The NoSql working area supports the special functions of NoSql databases or the TwinCAT Database
Server NoSQL interface.

Target:  CX-2B9236 (5.43.146. ¥ Mengodb [4]: myTableDouble - NoSql X
WET A% U Fres, [
. &¥ Sql Databases meﬁ‘ e
» Vg MariaDB [1]
» Vg InfluxDB [2]
- Y MysQL [3] (®) options (Find): e
BB mytable_double Projection |{ id: 0}
» V@ Mongodb [4] Sort [{ Value: 11
» Vg sQlite [9]
- ¥ Nosql Databases Find Aggregate Insert Delete | (] Volidatewithi <locals €51 [SymbolNeme] e
~+ “§ Mongodb [4] Data Schema Compare Issue Tracker Remaining Json
e T e [ PLC Data T, Length Val
B8 collection e e e 9 o
& my 4 Dataset{0] STRUCT 280
o LINT 2 123
Timestamp o1 o 4 10.09.2021 18:43:13
- e =
» Dataset(3] STRUCT 280
» Dataset[4] STRUCT 280
» Dataset(5] STRUCT 280
» Dataset[6] STRUCT 280
» Dataset[7] STRUCT 280
» Dataset[2] STRUCT 280 fa e
» Dataset[9] STRUCT 280 NotValidated
1 @ » M Batch 10
ID Name Function
1 Filter/Document Depending on which function is used, this input field acts as a document
or as a filter in JSON format. If you want to execute a Find operation and
also carry out a projection or sort operation, you can fill these fields with
Options(Find) below.
2 Options (Find) Describes additional parameters for the Find function, such as the
projection or sorting.
3 Control elements Control elements for interaction with the TwinCAT Database Server
interface for NoSQL.
4 Data display List of returned data. Navigation allows iteration through the available
pages.
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Find: executes a search query with the filter entered in the text field (1). Optionally, a projection or sorting
operation can also be executed via the Options(Find) fields. Data is returned and listed in the data display
(4). The syntax of the filters is database-specific.

Aggregate: executes an aggregation with the parameters entered in the text field (1). Data is returned and
listed in the data display (4). The syntax of the filters is database-specific.

Insert: executes an insert query of the (JSON) document or document array entered in the text field (1).
These are then written to the collection.

Delete: executes a delete query on the data found with the filter in the text field (1). Any data that is found is
deleted from the collection.

Validate: if this option is selected, the data queries are not automatically parsed according to their own
schema, but an attempt is made to map these data to the structure of the symbol from the PLC, which was
specified via these parameters.

With the latter function, a Find query may lead to conflicts. In contrast to structures in the PLC process
image, data sets in NoSQL databases do not have to follow a fixed schema. It is possible that queried
documents do not have data for a specific element in the PLC structure. Or the data set carries data that
does not occur in the PLC structure. These data are assigned via the name or the attribute "ElementName"
in the PLC.

Mongodb [4]: myTableDouble - No5gl X

Filter / {1
Document

(») Options (Find}:
Projection |{ _id:0}

Sort

Find Aggregate Insert Delete | [/] Validate with: 172,17.251.193.1.1 851 MAIN.myResults

Data Schema Compare Issue Tracker Remaining Json

PLC Data Type Length Mame in DB Data Type Length Validation Result
4 myResults[1] STRUCT 104 4 Dataset[0] STRUCT 280 DifferentLength, Warning
D LINT 8 ID LINT 8 Valid
Timestamp DT 4 Timestamp oT 4 Valid
Name STRING(80) 8 Mame STRING 256 DifferentLength, Warning
Value LREAL 8 Value LREAL 8 Valid
4 myResults[2] STRUCT 04 4 Dataset[1] STRUCT 280 DifferentLength, Warning
D LINT 8 ID LINT 8 Valid
Timestamp DT 4 Timestamp o7 4 Valid
Name STRING(2D) a1 Mame STRING 256 DifferentLength, Warning
Value LREAL 8 Value LREAL 8 Valid
» myResults[3] STRUCT 104 » Dataset[2] STRUCT 280 DifferentLength, Warning
» myResults[4] STRUCT 104 » Dataset[3] STRUCT 280 DifferentLength, Warning
+ myResults(5] STRUCT 104 » Dataset[4] STRUCT 280 DifferentLength, Warning
» myResults[6] STRUCT 104 » Dataset[5] STRUCT 280 DifferentLength, Warning
» myResults[7] STRUCT 104 » Dataset[6] STRUCT 280 DifferentLength, Warning
» myResults[8] STRUCT 104 » Dataset[7] STRUCT 280 DifferentLength, Warning
» myResults[9] STRUCT 104 » Dataset[8] STRUCT 280 DifferentLength, Warning
» myResults[10] STRUCT 104 » Dataset[9] STRUCT 280 DifferentLength, Warning
4 1 to () » M Batch 10

The differences in the data can be examined via the Schema Compare tab. In the above example it can be
seen that in the case of the returned document in the PLC structure, the variable "Name" has a different data
type length than that of the database. The corresponding colors show the weighting of the conflict:

Red: too many or too few data available.
Yellow: the byte length of the data set does not match, or underlying data sets are left over or missing.

Green: no conflicts
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These conflicts are also listed under the Issue Tracker tab. It can also be read into the PLC as a string
array, if required.

The Remaining Json tab returns any remaining data sets as JSON. This information can also be read into
the PLC as a string.

The control elements in the status bar can be used to iterate through the data, as known from the other
displayed data. The number of data sets displayed simultaneously can be specified.

Stored Procedure working area

The TwinCAT Database Server supports "Stored Procedures", which provide numerous databases for
processing more complex queries at the database level or to make a simplified interface available.

If Stored Procedures are present in the database, they will be listed in the dropdown list of the status bar

(4).

Below is the table for the input parameters (1), and for the output schema (2). In addition, there is a view for
the output results (3). If the Stored Procedure is executed successfully, the results are displayed here.

Terget:  <Local» « | Sglite [3:mynewTable - Insert X MySQL [3] - Stored Procedure X

B0 AE%0 Procedure name: | testprocedure < gg? P FB.SQLStoredProcedurevt.ExecuteDataRetum « B o
I~ @¥ Sql Databases == Output Result
» O MariaDB [1
(R Datafield Type  Name Datatype Length String Length Value Name Value
» Vg InfluxD8 [2]
INPUT - num1 Integer ~|la 0 1 » Dataset(0]
89 MmysaL 3]
EERTER NUT cum2 Integer -1la 0 1 o
4§ Mongodb (4] Ut - Integer -1la 0 2
» Vg sQite [9]
- ¥ Nosql Databases o
+ 9@ Mongadb (4]
Output Schema
Name Datatype Length String Length
@r BVTE]] v 2% 0

I« [ 1 [om o » Batch 10

The status bar has the following commands:

Command Description

Read stored procedure input Reads out the input parameter schema. The results are shown in Table

schema 1.

Read Stored Procedure output  |Reads out the output parameter schema. The results are shown in Table

schema 2. Info: This requires the execution of the Stored Procedure. Depending
on the programming, data can be changed here.

Design Executes the Stored Procedure via the respective interface of the
TwinCAT Database Server.

Export as structure Exports the structure of the table to a TwinCAT 3 compatible DUT.

Table working area

The Table working area is used to create new tables.
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Terget:  <Local> ~ | Sqlite [3:mynewTable - Insert X MySQL [3] - Stored Procedure X MySQL [3] - Create Table X

WET FE% D Teblename: Temperstures () - FB_PLCDBCreateEvt.Table c"-e
~ ¥ Sql Databases A Name Datatype Length String Length Properties --AUTOGENERATED SQL CREATE TABLE STATEMENT FOR Temperatures
+ Ug MariaDB [1]
B Bigint ~] [s 0 IDENTITY(L1) CREATE TABLE “Temperatures”
» U InfluxDB [2] 13
83 MysaL 13 = | =t DateTine) 22 o “ID" BIGINT NOT NULL AUTO_INCREMENT,
. e oG ™ “Timestamp® DATETIME,
B8 mytable_double “Name™ VARCHAR(2%),
» Yg Mongodb [4] -+ | Value Float |l 0 *Value™ DOUBLE,
» Yg sQlite 191 PRIMARY KEY (ID)
- ¥ NoSql Databases o )

» Y Mongodb [4]

Here, the table structure (1) can be created and an SQL statement can be generated from it in the
corresponding field (2). The status bar (3) with the following commands can be used for this purpose:

Command Description

Table name Specifies the table name of the new table.

Generate SQL statement Generates the SQL statement from the present table depending on the
database syntax.

Execution Executes the Stored Procedure via the respective interface of the
TwinCAT Database Server.

Copy the statement Copies the statement in the text field (2) as TwinCAT compatible syntax.

5.1.1.1.6 AutolLog view

The AutoLog Viewer of the TwinCAT Database Server is a tool for controlling and monitoring the AutoLog
mode. You can log into a target system, similar to the TwinCAT PLC. In logged-in state the AutoLog mode
can be started or stopped. Information on the current state of the logging is shown in the lower part of the

window. When an AutolLog group is selected, further information is displayed via the logged symbols.
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Autolog Viewer & X

AutoLog Vie! 1

Cycles  HRESULT Error Type bessage

Symbolss

BAAIN.rTestialr TestWaluel LREAL

MAIMN.TestWalu.., | rTestWalue3
MAINTestWalu... | rTestalued
MAIMN.TestWalu.., | rTestWalues

ID |Name Function

1 Target system Choose Target System with installed TwinCAT Database Server
2 Start Manual start of the AutoLog mode

3 Login Logging into the active AutoLog process

4 Logout Logging out of the active AutoLog process

5 Stop Manual stop of the AutoLog mode

6 AutolLog groups List of configured AutoLog groups on the target system

7 Symbols List of configured symbols for the selected AutoLog group
51.1.1.7 Database configuration pool

The database configuration pool is a global repository for database configurations on the development
system. It is used by developers as storage location for project-independent database configurations or
templates for repeatedly used configurations. This pool uses the same user-specific storage location for the
Visual Studio integration and for the standalone configurator. The files are retained when the

TwinCAT Database Server is uninstalled.
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Database Pool > x
MName DBType Date modified Description
L_j homeAutomation_garden  SQLite 09.01.201712: 52 this database is the standard database to collect all weather sensor data that are distributed to the gard of the costumer.
U homeAutomation_indoor  ODBC_PostgreSQL  09.01.201712: 55  this database is used to collect and measure all relevant data of the customers indoor home. e.g. the temperature or power of the devices.
U windmill_network_db MS_Server 09.01.201712: 46  the standard database for our windmill park. this main database can be used for every windmill park to collect main data for all windmills in the park.
L_j windmill_single_db MS_Server 09.01.2017 12: 48  the windmill database for every single windmill to collect detailed data about the windmill itself.
u windmill_single_failover MS_Compact_Server 09.01.201712: 50

the failover database for the windmills to collect data if the internet connection gets lost. We don't loose any data anymore.

|J Add to Configuration “

¥ Delete
Clear All

51.1.1.8 InformationLog View

InformationLog View is a tool for reading log files from the TwinCAT Database Server. Recorded information
is displayed with a timestamp, IDs and error messages in plain text.

The log files can not only be viewed or emptied via direct file access, but also directly via the target. This is
particularly advantageous with distributed Database Servers in a network, for quick and easy access to the
log file. For this access a route to the target device must exist.

Errarla g !

() Readfram File @ Read from Target | CX-136F64 (5.19,111,106,1.1) -

ChTwinCATYFunctionst TF420-Database- Serveriin3 2, Serve TcDBSreErrorLog.log

Date

4.0gs

Message
23.08.2016

The staternent has been terminated. The conw of a warchar data type to a datetime data type ...
There is already an ohject named 'myTable_Double' in the database.

Irvvalid object narme ‘myTable_Doublex',

Q) 23.00.2016 10:01:55
&) 23.00.2016 10:01:47
Q 23.09.2016 10:01:40  Irevalid column name "Walues',

Timestamp 23-09-2016 10:02:32 HRESULT: D=98920001

Message | Stack

The statement has been terminated.

The conversion of a varchar data type to a datetime data type resulted in an out-of-range walue,

ErrordD: 0:30040E07
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51.1.1.9 TwinCAT Target Browser

The TwinCAT Target Browser is the central data management interface in the TwinCAT 3 Engineering. It can
provide data from various TwinCAT target systems live via ADS or access historic data in databases.
Depending on what TwinCAT 3 functions are installed on an engineering system, the ADS standard

extension of the TwinCAT Target Browser is extended by further extensions (see Extensions [» 51]).
Call options

The Target Browser can be called via the Scope menu in Visual Studio®. Due to its ever increasing use in
the TwinCAT system, it can also be opened via the TwinCAT menu under the item Target Browser.

@ Start Page - TcXaeShell
File Edit View Project Debug  TwinCAT = TwinCAT HMI  TwinSAFE PLC  Team  Scope

Windows k

d  Software Protection...

Show Realtime Ethernet Compatible Devices.., Sql Query Editor
File Handling ]

EtherCAT Devices ' TWl rICAT!D 3

ﬁ TcProjectCompare

Database Server ] RE'Cen't

Target Browser * Ll Target Browser

Bode Plot b @ Clear Error List

Analytics * {3 Support Information Report eshell
Filter Designer - |

About TwinCAT Yesterday

In addition, it is possible that the various tools that use the Target Browser will provide additional calls. For
example, some products do this via the context menu on their respective project nodes.

Architecture
EGSN TcAnalytics  TcAnalyticsFile  TcScopeFile  OpcUa | Enter filter.
il )
Cooes 7| Name | vpe |sze [category  [Full-neme | comment t | subitems | unit | | p | index-Offset| [~
abuffessine ARRAY [1.10] OF LREAL 0 Amy Variables.aBufferSine 0 1 79560 {OPC.UADA: 1}, { Area: Local }
i abuffersquare ARRAY [1.10] OF LREAL 0 Amy Variables.aBufferSquare 0 1 4040 79680 {Area: Local }
W cx2ng120 EaBufferStairs ARRAY [1..10] OF LREAL ) Armay Variables.aBufferStairs 10 1 4040 79540 {OPC.UADA: 1}, { Area : Local }
W DRESSELHAUS {aBufferTriangular ARRAY [1..10] OF LREAL 80 Array Variables.aBufferTriangular 10 1 4040 79600 {Area: Local }
« B TC-Messurement.beckhoff.com &aNormalDistribution ARRAV[0.1999] OF LREAL 16000 Array Variables.aNormalDistribution 2000 1 4040 79988 {Area: Local }
[ 350: PleTask i aSinusTerminal ARRAY [1..10] OF BOOL 0 Amy Variabl 10 2 FO20 79970 {Area:input }
[ 351 FastTaks T bAnalogOut BOOL 1 Primitive  Variables.bAn 25003453616964 1 F030 78878 {Area: Output |
[ 352 SevenMsTosk @AM LREAL 3 Primitive  VariablesfAM F (Temperature) 1 4040 70408 {BaseUnit: < Temperature, 05,0, 0> , { User
B 352 CopyTask @ iCosine LREAL 3 Primitive Variables Cos’ 1 4040 79430 { OPC.UADA: 1}, { Area i Local }
{8l 501: TCNC.NcTaskSaf =
] e51: PonizsT & fPulse LREAL 8 Primitive Variables.fPulse 0 1 4040 79418 { Area: Local }
5 27906 AdsPort of Image 2 & fsawtooth LREAL 8 Primitive Variables fSawtooth o 1 4040 79420 {OPC.UADA: 1}, { Area: Local }
A fsine LREAL 3 Primitive  Variables Sine [ 1 040 9428 {OPC.UADA: 1}, { Area :Local }
5 27908: AckPort of Image 4 @ square LREAL s fofrn s o 1 00 70136 {OPCUADA: 1], { Area :Local |
@ fstairs LREAL 3 Primitive  Variables fStairs [ 1 040 79840 {OPC.UADA: 1], {Area:Local }
@ fTriangular LREAL f] Primitive  VeriablesTriangular [} 1 4040 79048 {OPCUADA: 1}, {Area: Local }
B GrowSlow REAL 4 Primitive  Variables GrowSlow 0 1 a0 70858 {BaseUnit: <000001D, 0.1, kg/m, 3> 1 { Ust -
4 >

Within Microsoft Visual Studio® the TwinCAT Target Browser is a tool window that is subdivided into two
sections. Target systems are displayed on the left-hand side ("Specific Target Area"). You can switch
between the various extensions via the tabs. The details of the respective target system or the selected
object respectively are displayed on the right-hand side ("Common Symbol Area").

Many extensions support a "Value Preview" for variables. This means that if you select a variable and press
and hold the space bar, a small chart appears. In this way you can determine whether data have arrived or
exist in a database. A search bar above the right-hand section enables the filtering/reduction of the visible
symbols. The entry must be confirmed with the [Enter] key.

A breadcrumb navigation bar shows the current location.
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Extensions

Configuration

The following table shows an overview of the current extensions and the product from which they were
installed. Further information on the extensions can be found in the associated document sections.

Extension name Products

TwinCAT XAE, TwinCAT Scope, TwinCAT IoT Data Agent, TwinCAT Data
base Server, TwinCAT Analytics Service Tool

ADS [» 51]

OPC UA [» 53] TwinCAT Scope, TwinCAT loT Data Agent

TcAnalytics [» 55] TwinCAT Analytics Workbench and Service Tool, TwinCAT Scope

TcAnalytics File [ 57] TwinCAT Analytics Workbench and Service Tool, TwinCAT Scope

TcDBSrv [P 58] TwinCAT Scope
5.1.1.1.9.1 Extension — ADS

The TwinCAT Target Browser ADS extension is used most frequently within the TwinCAT system.

Specific Target Area

All target systems registered to the local TwinCAT 3 Engineering are displayed in a tree structure in the left-
hand area of the TwinCAT Target Browser (ADS). In first place is the local system, followed by the target
systems such as Industrial PCs or Embedded PCs in the order of registration. The prefixed screen symbol
indicates the state of the system (green: run mode, blue: config mode, red: stop mode or unreachable). The
available default ADS ports are listed below a target system. If you select a port, the available symbols/
variables are displayed in the Common Symbol Area on the right-hand side of the TwinCAT Target Browser.

Target Browser A x

Opcla Enter Filter...

Full-Name Comment  Subitems Unit ]

W cx-2297C0
4 Bl TC-MEASUREMENT
[21 350: PlcTask
[21 351: FastTaks
[21 352: PlcTaskl
iz 501: TCNC.NcTaskSaf
£l 851: PortB51
5] 27906: AdsPort of Image 2
W Cx-10A939
1 B CxX-2D4FDO

Toolbar

£} @aﬁufferTnangular
£} @aNormalD\stnbution
® 1 aSinusTerminal

T bAnalagOut

& FAM

£ fPeak

) fPulse

) fSawtooth

5 fSine

#51 fSquare

ARRAY [1..10] OF LREAL 80
ARRAY [0..1999] OF LREAL 16000
ARRAY [1..10] OF BOOL 10
BOOL 1
LREAL
LREAL
LREAL
LREAL
LREAL
LREAL

0 m o om k o®

Ports & & Name Type Sze  Category

Array
Array
Array
Primitive
Primitive
Primitive
Primitive
Primitive
Primitive

Primitive

Variables.aBufferTriangular
Variables.aMormalDistribution
Variables.aSinusTerminal
Variables.bAnalogQut
Variables.fAM
Variables.fPeak
Varniables.fPulse
Variables.fSawtooth
Variables.fSine
Variables.fSquare

The toolbar of the ADS extension makes the following functions available:

10
2000
10

0

o o o o o o
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Ports

Ports

If an ADS port is not displayed by default, further ports can be added to a selection via this

command.

€4 AdsPo

rt5election

22|

[C]600:

£ 700:
[ 800 -
801 -
811:
821:
831:
851
852
852
854
(] 900 :
[ 950 :

ROCNC

[C] 65535 : USEDEFAULT

ROLIME
ROBLC
PlcRuntimel
PlcRuntime2
PlcRuntime3
PlcRuntimed

CamshaftComtroller
ROCAMTOOL

i

-

27850| | Add | Reset

Cancel

Clk_|

Edit Routes

EiS

If an ADS route to a target system is missing, further target systems can be added via this

button.

F

TwinCAT Stati

c Routes

=

Route

CX-2437A4
CX-2297C0

C¥-10A939
CX-2D4FD0

AmsNetld

5.36.55.164.1.1
5.16.137.118.1.1

TC-MEASUREMENT 172.17.61.30.1.1

5.16.169.57.1.1
5.45.79.202.1.1

Address

CX-2437A4
172,18.188.12
172,17.60.198
192.168.110.28
172,17.38.85

Type

TCP_IP
TCP_IP
TCP_IP
TCP_IP
TCP_IP

Comment

MaxFragment

L

Refresh

]

The display of the target system states can be manually updated with this button.

Common Symbol Area

The ADS symbols available at the selected port are displayed in the right-hand area of the

TwinCAT Target Browser. The addresses and the attributes, for example, are also displayed in addition to
the name, the data type, the size and the symbol name. Special attributes, such as those of the units, are
interpreted and output in their own columns.
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Target Browser A=
ADS  OpcUa Enter Filter.
Ports = 0 Name Type Size  Category Full-Name Com Subitems Unit Cont Index-Group Index-Offset Attributes (Instance) =
B TS ST R ® {6 aBufferSquare ARRAY [1.10] OFLREAL 80  Amay  Variables.aBufferSquare 10 0 4040 3DC20 [ Area: Local }
[P @ {5 aBufferStairs ARRAY [1.10] OFLREAL 80  Amay  Variables.aBufferStairs 10 0 4040 8DB30 { Area: Local }
« B TC-MEASUREMENT ® {5l aBufferTriangular ~ ARRAY [L.10]OFLREAL 80  Amay  Variables.aBufferTriangular 10 0 4040 8DCT0 { Area: Local }
[ 350: PlcTask @ {5 aNormalDistribution ARRAY [0.1999] OF LREAL 16000 Array  Variables.aNormalDistribution 2000 0 4040 8DF48 {Area: Local }
® % aSinusTerminal . rray ariables.aSinusTermina rea: Input
B 351; FastToks ® i aSinusTe I ARRAY[1.10]OFBOOL 10 A Varizbles.zSinusTerminal 10 [ ] 3DF10 { Area:Input}
- il bAnalegOut rimitive  Variables.bAnalogOut rea: Output
B 352 PleTaskd Tl bAnalogO BOOL 1 p Variables.bAnalogO: 0 [ E ] 3DF44 [ Area: Output }
b rimitive ariables. emperature] aselnit : <Tempe
G S01: TCNC.NCTaskSaf 1 fAM LREAL 8 Primitive  Variables fAM 0 *F (Temp ) 0 4040 8DA00 { BaseUnit : <Temp:
{5 fPeal fimitive  Variables.fPea g (Acceleration aseUnit : <Voltag
] 851: Porigs1 5 fReak LREAL 8 P Variables.fPeak 0 kg (Accel ) 0 4040 8DA08 { BaseUnit : <Vo
- ) fPulse fimitive  Variables.fPulse rea: Loca
5 27006: AdsPort of Image 2 i fPul LREAL 8 P Varizbles.fPul 0 0 4040 8DAL0 {Area: Local }
= :
{ fSawtootl rimitive  Variables fSawtoot LUADA:1},
W O {15 h LREAL 8 Primitive  Variables.fS h 0 0 4040 8DA18 {OPC.UADA:1}{
15 fSine LREAL g Primitive Variables.fSine 0 0 4040 3DA20 [OPCUADA:1L{ ¥
i Bl CX-2D4FDO hd| P »

5.1.1.1.9.2 Extension - OPC UA

The TwinCAT Target Browser OPC UA extension offers a standardized way into the
TwinCAT 3 Engineering.

Specific Target Area

All OPC UA Servers that have been added using the Add command in the toolbar are displayed in a tree
structure in the left-hand area of the TwinCAT Target Browser (OpcUa). The screen symbol in front of the
server designation at the first level of the tree structure indicates the connection status. Below the server the
created end points are subdivided into "Anonym" (anonymous) and "Authenticated" (user mode). The
encryption method is displayed in brackets for each end point. If you select an end point, the available

OPC UA Nodes are displayed on the right-hand side of the TwinCAT Target Browser (see also: Displaying

OPC UA Nodes [r 54])

Target Browser =P
ADS I QOpcla l Enter Filter...
Add Remove 8 Name Type | Sie Category Full-Name Com Subitems NodeClass Identifier Namespacelndex
% SerialNumber String 4 Primitive  Objects.PLCL SerialNumber 0 Variable PLC1 SerialMumber 1
« W ope.tep://172.17.64.250:4840 o . . . o o
4 Anonymous @ SoftwareRevision String 4 Primitive Objects,PLC1 SoftwareRevision 0 Variable PLCI SoftwareRevision 1
B monenoneinary] @ {5} Programs 0 Struct  Objects.PLCT Programs 1 Object  PLC1.Programs 1
User Mode ® {=} Tasks 0 Struct Objects.PLCL Tasks 1 Object PLCL Tasks 1
« 3 opc.tep//TC-Measurement:4340 = {=} Variables 0 Struct Objects.PLC1 Variables 8 Object Variables 4
4 Anonymous . & fSawtooth Double 8 Primitive Objects.PLC1 Variables fSawtooth 0 Variable  Variables.fSawtooth 4
& MoneNoneBinary] i fSine Double 8 Primitive  Objects.PLC] Variables.fSine 0 Variable  Variables fSine 4
User Mod
o e aE Bl fsquare Double & Primitive  Objects.PLCL Variables fSquare 0 Variable  Variables fSquare 4
& tSignAndEncryptBasic256:Binary] - User
154 f5tairs Double & Primitive Objects.PLC1 Variables.fStairs 0 Variable  Variables fStairs 4
{E fTriangular Double & Primitive Objects.PLCL Variables.fTriangular 0 Variable  Variables fTriangular 4
{16l nSkyline Intlé 2 Primitive Objects.PLCL Variables.nSkyline 0 Variable  Variables.nSkyline 4 -

Target Browser
Toolbar

The toolbar of the OPC UA extension makes the following functions available:

Add New connections to existing OPC UA Servers can be established with this command (see
also: Adding OPC UA Servers [»_53])
Add
Remove A registered server can be removed with this command.
Remove
Refresh The display in the Target Browser tree can be manually updated with this button.

]

Common Symbol Area

The available OPC UA Nodes are displayed on the right-hand side of the TwinCAT Target Browser. These
reflect the hierarchical structure of the PLC project. The node class and the identifier, for example, are also
displayed in addition to the name, the data type, the size and the full object name.

Adding OPC UA Servers
1. Click on Add in the OPC UA toolbar.
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= The dialog OpcUa EndPoint Selection opens.

i E B
& OpcUa EndPoint Selection El_lg
Advanced | Local Discovery

UaServer URL: opctopf/

Endpoint:

@ Anonymous

=y

"~ |Jzername

Password

| cancel || ok |

e

2. Enter the URL of the server.

3. Select the end point from the drop-down list. With OPC UA you can determine via the corresponding end
points whether and which method of encryption is used. It is also possible to add several end points to a
server. To do this, execute the Add command again.

[ =l
B OpcUa EndPoint Selection El_‘ﬂ
Advanced | Local Discovery

UaServer URL: opctepy//TC-Measurement:4840

Endpoint: *J
TcOpclaServer@TC-Measurement [Mone, Mone] [opc.tcp://TC-Measurement:4840]
TeOpcUaServer@TC-Measurement [Basic128Rsal5, SignAndEncrypt] [opctep//TC-Measurement:4840]
TcOpcUaServer@TC-Measurement [Basic256, SignAndEncrypt] [opc.top//TC-Measurement:4840]
TcOpcUaServer@TC-Measurement [Basic2565ha236, SigndndEncrypt] [opcicp://TC-Measurement:4840]

@ Anonymous

=

4 |Username

Password

4. Select whether the access is anonymous or authenticated. If the access is authenticated, enter a user
name and password. Authenticated access may be required if a password-protected user management
has been set up for the OPC UA server (e.g. different user accounts with different rights).

5. Confirm the dialog.

= The OPC UA Server is added to the tree structure in the Target Browser with the selected end points.

Displaying OPC UA Nodes

In order to display the available OPC UA Nodes, select the respective end point in the tree structure on the
left-hand side. If you select an end point without certified access, the nodes will be displayed directly. If the
selected end point is certified, you must first trust the server certificate in a corresponding dialog.
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il B
& Server Certificate is Rejected E@Iﬂ

This certificate is not trusted.

Please review and decide if you would like to trust it.

Common Mame: TeOpcUaServer@TC-Measurement

Application URI urn:TC-Measurement:BeckhoffAutomation:TcOpcUaServerl J
DNS Mame TC-MEASUREMENT

Subject Name CN=TcOpcUaServer@TC-Measurement, OU=Unit, O=0Organization, L=Lo
ThumbPrint 3B5AF2ATOEAZTED7B9492034 D485 7EECBAEAASCE

[] Save Certificate to Trustlist

b

You can trust the certificate in a single case (until the Visual Studio instance is closed) or add it to the list of
trusted certificates via the check box Save Certificate to Trustlist.

During the first attempt to connect to an OPC UA Server it is additionally necessary to trust the certificate of
the client (Target Browser) on the server side. To do this, copy the respective certificate in the certificate
directory of the OPC UA Server from the "rejected" folder to the "trusted" folder.

5.1.1.1.9.3 Extension — TcAnalytics

With the help of the TcAnalytics Extension of the TwinCAT Target Browser, MQTT data streams from
different brokers and topics can be displayed and made available for different measurement products. All
you have to do is drag and drop the desired stream symbols into the corresponding engineering tools.

Specific Target Area

In the left area of the TwinCAT Target Browser (TcAnalytics) all brokers and their data streams are displayed
in a tree structure. In addition, historical data streams are also displayed. The current status of the system or
the data stream is indicated by the preceding symbols (green: available, red: unreachable, gray: unknown
status).

Target Browser -1 x
TeAnalytics File TeScope File Opcla  Enter Filter..
ADS TeDBSr
P P Name Type Size Categor Full-Name | Comment Subitems | Unit Bit-Offset | Attributes (Instance) | Attribute
it i A - ype gory
T = {5} Variables 0 Struct Vriabies 16 0 none
EllaBufferAM ARRAV [1.10].. 80 Array Variables.... 10 448 {OPCUADA:1}  none
2 4], S e R e i fllaBufferCasine ARRAY [1.10].. 80 Array Variables.... 10 4288 {OPC.UADA:1}  none
4 '3 LiveData fllaBufferPeak ARRAY [1.10].. 80 Array Variables.... 10 1728 {OPC.UADA:1}  none
fllaBufferPulse ARRAY [1.10].. 20 Armay Variables.... 10 1022 {OPC.UADA:1}  none
« i@ Historical Data {EllaBufferSine ARRAY [1.10].. &0 Array Variables.... 10 3008 {OPC.UADA:1}  none
® TcMeasurement {i@laBufferSineHarmoni  ARRAY [1.10].. 80 Armray Variables.... 10 3642 {OPC.UADA:1}  none
b w], a313c550-7537-0617-827d-c6930e90d93 {@laBufferStairs ARRAY [1.10].. 20 Armray Variables.... 10 2368 {OPC.UADA:1}  none
i ] 1d038F10-a40a-273a- 578b-3fbSaa747cs: B fCosine LREAL 8 Primitive  Variables... 0 192 {OPCUADA:1}  none
|, 2db95703-29fb-d5%e-cb13-017b52677l {5 Sawtooth LREAL 2 Primitive  Variables.f.. 0 0 {OPC.UADA:1}  none
b ] 3facor-03ta-d5ac-8167-T4f042eectc2 & fSine LREAL 2 Primitive  Variables.f.. 0 64 {OPC.UADA:1}  none
= - {H fSineHarmenics LREAL 8 Primitive Variables.f... 0 128 {OPC.UADA:1} none -
4 4 4 »

Toolbar

The toolbar of the TcAnalytics extension provides the following functions:
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Add broker This button can be used to add broker connections.

connection
- Connection Settings >

Broker TehnalyticsTest

User:  |User Pwd: |"""'l | Part: | 1883

[] Certificate

Check Config Cancel ||  OK

Delete broker |This button can be used to delete existing connections to a broker from the tree.
connection

Xy

Refresh The display of the target system states can be manually updated with this button.

)

Edit This button can be used to subsequently change the connection parameters.
connection
#

Machine This button opens the machine administration page. The incoming data streams of the

Administration |various "machines" can be managed via this page.

Page ¢ |@ Machine Administration Page - O X
% ew X B
Source Broker SystemID |On\ine | Location Topic
(<)172.17.62.145 cz"";t':fm
TwinCAT Analytics Logger 172.17.62.145 | 3db95703-29fb-d9%-eb13-017b54677bb0 | False | Huelst 20, 33415 Verl ] Customer
TwinCAT Analytics Logger 172.17.62.145 | c29ac2d4-T6ee-ff44-4d7-355ffbceabbf False TcMeasurement/PlcStream2 [ SystemiD §
TwinCAT Analytics Logger 172.17.62.145 | 6017b960-9170-2a81-69fb-27413579¢832 | False Eiserstrale 7, 33415 Verl XTS/PlcStream2 7] ;rotb:: Az ]
TwinCAT Analytics Logger 172.17.62.145 | 6017b9b0-9170-2a81-69fb-27413579e932 | False EiserstraBe 7, 33415 Verl XTS/PlcStream1 [/] Online
TwinCAT Analytics Storage Provider | 172.17.62.145 | 53fae8bf-03fa-48ac-81e7-74f042eec6c2 False _AnalyticsStorageProvider/AnalyticsFile/ac740849-4f1c-41dc vl LD“:;:_‘i:';im
TwinCAT Analytics Storage Provider | 172.17.62.145 | 6017b960-9170-2a81-69fb-27413579e932 | False _Movervalues/PlcStream1/38226728-cb6d-4252-ae81-55f4c i Topic
TwinCAT Analytics Logger 172.17.62.145 | 3db95703-29b-d9%-eb13-017b54677bb0 | False | He tweg 20, 33415 Verl [V] Topic Alias
TwinCAT Analytics Storage Provider | 172.17.62.145 | 1d038f10-a40a-273a-578b-3fb5aa747c5e | True Beckhoff/TcAnalyticsStorageProvider/1fbe80ac-5250-4a2e-2 B
TwinCAT Analytics Storage Provider | 172.17.62.145 | 1d038f10-a40a-273a-578b-3fb5aa747c5e True Beckhoff/TcAnalyticsStorageProvider/1fbe80ac-5250-4a2e-2 G:T:zl:‘:e
TwinCAT Analytics Storage Provider | 172.17.62.145 | 3db95703-29fb-d9%-eb13-017b54677bb0 | True Beckhoff/TcAnalyticsStorageProvider/ 1fbe80ac-5250-4a2e-2 :| Customer
TwinCAT Analytics Storage Provider | 172.17.62.145 | 3db95703-29fb-d99e-eb13-017b54677bb0 | True Beckhoff/TcAnalyticsStorageProvider/ 1fbe80ac-5250-4a2e-2 [ SystemID
TwinCAT Analytics Storage Provider | 172.17.62.145 | 3db95703-29fb-d99e-eb13-017b54677bb0 | True Beckhoff/TcAnalyticsStorageProvider/1fbe80ac-5250-4a2e-2 % ;ﬁi’r =
TwinCAT Analytics Storage Provider | 172.17.62.145 | 3db95703-29fb-d99e-eb13-017b54677bb0 | True Beckhoff/TcAnalyticsStorageProvider/ 1fbe80ac-5250-4a2e-2 :‘ Online
TwinCAT Analytics Storage Provider | 172.17.62.145 | 3db95703-29fb-d9%-eb13-017b54677bb0 | True Beckhoff/TcAnalyticsStorageProvider/1fbe80ac-5250-4a2e-2 :| Lu(ah'nnr
TwinCAT Analytics Storage Provider | 172.17.62.145 | 3db95703-20fb-d00e-eb13-017b54677bb0 | True Beckhoff/TcAnalyticsStorageProvider/ 1beB0ac-5250-4a2e-2 % '?:;fc"""n"
TwinCAT Analytics Storage Provider | 172.17.62.145 | 3db95703-29fb-d9%-eb13-017b54677bb0 | True Beckhoff/TcAnalyticsStorageProvider/1fbe80ac-5250-4a2e-2 :l Topic Alias

Common Symbol Area

The symbols of the different data streams are displayed in the right-hand area of the

TwinCAT Target Browser (TcAnalytics). In addition to the name, data type, size and symbol name, attributes
are also displayed, for example. Special attributes, such as those of the units, are interpreted and output in
their own columns. If a historized data stream is selected, the individual recordings and their time ranges are
also displayed.
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TeAnalytics File TeScope File OpcUa  EnterFilter... : Filter Editor= ¥ %7
ws ot [ CAREHREIN vrubic semont ] '
. erisble fSowiooth> 4 This Month
T YPNFCY Name | e Size Category | Full-Name | Comment Js=
- 5| & (& Variables o Struct Variables 1 Medium (>59 m)
4 @ 1721762145 - - [2021-05-03 15:48:06.625, 2021-05-03 16:48:03.624]
{EllaBufferaM ARRAY[1.10].. &0 Armay Variables.... 1
4 o], c20ac2dd-TBce-fF44-4d7H-355Hbecabbf aBufferCosi ARRAYIAOL, 20 A " . StartTime EndTime ©
S e IRl R asullEr-osine - AR L P =7 anam e 2021-05-03 15:48:06.625 | o 2021-05-03 16:48:03.624 | »
ive Data {EllaBufferPeak ARRAY[1.10].. &0 Armay Variables.... 1
® TestSignals/TestStream f&aBufferPulse ARRAY [1.10].. 20 Aray Variables.... 1 >59 minutes
« @ Historical Data BllaBufferSine ARRAY [1.10].. 80 Aray Variables.... 18 | Interval time: 00:50:56.999
® TcMeasurement fllaBufferSineHarmoni  ARRAY [1.10].. 30 Armay Variables.... 1 ) Hotpzm)
b ], 2313c550-7537-0617-827d-c6930e90ci93 fealaBufferStairs ARRAY[1.10].. 20 Array Variables.... 1 [2021-05-03 15:36:55.875, 2021-05-03 15:38:56.124]
i ] 1d038F10-a40a-273a-578b- 3fbSaaT47c5: & fCosine LREAL 8 Primitive  Variables ... ¢
I w], 3db95703-20fb-d99e- eb13-017b54677bl cd
b ], Sacdb-D3ta-daac-81eT-TefAZeece2 il fsine LREAL 3 Primitive  Variables.f... «
= h B fsineHarmonics LREAL 3 Primitive  Variables.f... [
4 4 q »
511194 Extension — TcAnalytics File

With the help of the TcAnalytics Extension of the TwinCAT Target Browser, MQTT data streams from
different brokers and topics can be displayed and made available for different measurement products. All
you have to do is drag and drop the desired stream symbols into the corresponding engineering tools.

Specific Target Area

In the left area of the TwinCAT Target Browser (TcAnalyticsFile) all folders are displayed in which a search
for AnalyticsFile folders is to take place. Any AnalyticsFile folders that are found are then displayed in a tree
structure.

Target Browser

ADS TcDBSrv TcAnalytics

1= AL i
4 -:l CATwinCAT\ 3. 1\Boot\ Analyticsh,

B 300986CF-510C-1A01-BIF4-3EAATAG12349

B 6C7F26C0-05CF-3B55-8096-13AFE1ETDASEN U

B GC7F86C0-05CF-3B55-8096- 13AFE1ETDAS60riginal

B CAIFD1EB-9D40-D3BE-6BBE-EBTRICEIEID

B DC70A23A-2F24-CBOB-7058-8B6DSCF27242

B E62734BC-662A-A5B5-BAF6-27AC149A0302

Toolbar

The toolbar of the TcAnalyticsFile extension provides the following functions:

New folder This button can be used to add folder paths in which a search for AnalyticsFile folders is to
=) take place.
3

Delete folder |This button can be used to delete the selected folder from the tree.

=]

Refresh This button can be used to manually update the displays.

)

This button can be used to customize various properties of the TcAnalyticsFile extension.
Properties #
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Common Symbol Area

The symbols of the different AnalyticsFiles are displayed on the right in the TwinCAT Target Browser
(TcAnalyticsFile). In addition to the name, data type, size and symbol name, attributes are also displayed, for
example. Special attributes, such as those of the units, are interpreted and output in their own columns. In
addition, the individual recordings and their time ranges are displayed.

Target Browser > 1x
ADS TeDBSH TeAnalytics Enter Filter... £ Filter Editor= ¥ %p
TeScope File Opclla TempKessel_Soll = -
- LEmpR s 4 Last 6 Months
iR Es _ | [Neme | Tpe | size | category | Full-Name | Comment | subi ‘
@ Temp_Abgas LREAL 3 Primitive  rTemp_Ab... stk 2 Sh)
4 ] CATwinCAT\3.1\Boot\Analytics\ [2021-01-01 00:00:00.000, 2021-01-01 23:58:19.000]
4 rTemp_Aussen LREAL 8 Primitive  rTemp_Au...
I E000EA R DA L BIRSEARTIB 240 5 rTemp_Kessel LREAL 8 Primitive  rTemp_Ke. StertTime endlime =
Bl GC7FB6C0-05CF-3B55-8096-13AFE1ETDASE! = P 2021-01-01 00:00:00.000 | o |2021-01-01 23:59:19.000 |
g SO T 5 rTemp_Kessel_Soll_Eff  LREAL 8 Primitive  rTemp_Ke... [}
EALMESLP IR SR T E AT i rTemp_Raum_Soll_hkl  LREAL 8 Primitive  rTemp_Ra.. 0 e .50,
B8 DC70A23A-3F24-CBYB-7058-8B6DSCF2T2A] Interval time: 23:5%:19.000
B E62734BC-662A-ASB5-BAF6-27ACTAFA0I0: & rTemp_Speicher LREAL 8 Primitive rlemp_Sp... o
4 & Temp_Verlauf_hkl LREAL 8 Primitive  rTemp_Vo... 0
1 Temp_Vorlauf_Soll_hkl  LREAL 8 Primitive  rTemp_Vo... 0
4 K] »

5.1.1.1.9.5 Extension — TcDBSrv

The TcDBSrv extension of the TwinCAT Target Browser can be used to display data sets from databases in
TwinCAT Scope via the TwinCAT Database Server. Only the desired columns of the tables have to be
dragged into TwinCAT Scope. A corresponding SQL command is generated automatically, which can of
course still be customized manually.

Specific Target Area

All target systems registered to the local TwinCAT 3 Engineering are displayed in a tree structure in the left-
hand area of the TwinCAT Target Browser (TcDBSrv). In first place is the local system, followed by the target
systems such as Industrial PCs or Embedded PCs in the order of registration. The prefixed screen symbol
indicates the state of the system (green: run mode, blue: config mode, red: stop mode or unreachable). The
available TwinCAT Database Server instances are listed below a target system. Below you will find all
configured databases with their accessible tables. If a table node is selected, the individual table columns
are displayed in the "Common Symbol Area".

Target Browser > i x
TeAnsalytics File TeScope File OpcUa | EnterFilter..
Aps OSSN Tchnalytics
ARTww ee _ | IName | Frpe | size | category | Full-Name | Cormment | subitems | |~
4 W TC-Measurement.beckhoff.com o]l 8 &dbo v DT Eiz L
= {5} FOR123 STdbo_FDR123 144 Struct dbo FDR1Z3 £
4[] T (B ) hVard1 LINT 8 Primitive  dbo.FDRI.. 0
b || s S, ) Var0l REAL 4 Primitive  dbo.FDRI.. 0
“ [J TestDBMsSQL (MS Server) 2 fVard2 REAL 4 Primitive  dbo.FDRI... 0
& dbo.FDR1Z1 B iVar1 INT 2 Primitive  dbeFDRI.. 0
& dbo.FDR12Z B iVar02 INT 2 Primitive  dbeFDRI... [
& fvard3 REAL 4 Primitive  dbeFDRI... [
= dbo.FDRIZA D fvards REAL 4 Primitive  dbeFDRI... [
E— ) divard1 DINT 4 Primitive  dbeFDRI... [
B dbo DRI D fvards REAL 4 Primitive  dbeFDRI... [
S p— . & fVards REAL 4 Primitive  dbeFDRI... [
Bl iVar02 INT 2 Primitive  dbeFDRI... 0 -
Toolbar

The toolbar of the TcDBSrv extension provides the following functions:
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Edit Routes |If an ADS route to a target system is missing, further target systems can be added via this
button.
;E F ™
TwinCAT Static Routes I ﬁ
Route AmsNetld Address Type Comment MaxFragment
CX-2437A4 5.30.55.164.1.1 CX-2437A4 TCP_IP
CX-2297C0 5.16.137.118.1.1 172.18.188.12 TCP_IP
TC-MEASLIREMENT 172,17.61.30. 1.1 172,17.60,198 TCP_IP
CX-10A939 5.16.169.57.1.1 192.168.110.28 TCP_IP
CX-2D4F00 5.45.79.202.1.1 172.17.38.85 TCP_IP
L
L
|
A
_ v If the filter is active, only those routes are displayed where a TwinCAT Database Server is
Filter installed and accessible.
Add database |This button can be used to create database configurations. Databases from the database
- pool or new configurations can be created on the TwinCAT Database Server. The familiar
- configuration editors open.
Delete This button can be used to delete the selected database configuration from the TwinCAT
Database Server.
database ‘@
Refresh The display of the target system states can be manually updated with this button.
[
Set timestamp | This button or the corresponding context menu item in the table node can be used to specify
= a column as timestamp; the time range of the table is read out based on this column.
column &
Tchnalytics File TcScope File Opcla Enter Filter...
ADS TeAnalytics
FT'AY N 0 Mame |Type
= {=} db
4 Wl TC-Measurement.beckhoff.com Gl dbo ]
I = {=} UnitTest ST _dbo_Lh
e e & TimeStamp LINT
I [_J TestDETcAnalytics (MS Server) ) nVacuumPressure DHMT
b 1) TestDBMsSQL (MS Server) & fMillerPositionZ LREAL
4 | | TestDBUnitTestScope (MS Server) {51 fMillerSpindleRotation LREAL
-] dbo.UnitTest 16 nColorOfLastScannedWorkpieo  [NT
B  Select TMESTAMP column > | TimeStamp
nCurrentProductionTime

Common Symbol Area

The tables are displayed with their columns in the right-hand area of the TwinCAT Target Browser
(TcDBSrv). In addition to the name and the data type, the size of the columns is also displayed. If a column
is defined as a timestamp column, the time range of the data is displayed

TF6420
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Target Browser
TeAnalytics File TeScope File OpcUa  EnterFilter.. : Filter Editor= ¥ %
aps  [UWDESIN  TcAnalytics o :
5 42018
LT e 6 s _| Name Type Size Category | Full-Mame | Comme o :
4 B TC Measurement.beckhoff.com =0 . (20180726 12:5T:09.964, 2078-07-26 12006622
B {=} UnitTest ST_dbo_UnitTest 48 Struct dbo.UnitT...
4[| e rhEs ) TimeStamp LINT 3 Primitive  dbo.UnitT. Sertfime Fnclime =
: £ . 2018-07-26 12:51:09.964 # 2018-07-26 13:20:06.622 £
# [l TestDBTcAnalytics (MS Server) ) nVacuumPressure DINT 4 Primitive  dbo.UnitT..
I | TestDBMSSQL (MS Server) i) iMillerPositionZ LREAL 3 Primitive  dbo.UnitT..
4 | TestDBUnitTestScope (M5 Server) 4 fMillerSpindleRotation LREAL 8 Primitive  dbo.UnitT.. Interval time: 00:28:56.658
4] dbo.UnitTest 1 nColorOfLastScannedWorkpiec:  INT 2 Primitive  dbo.UnitT.
# nCurrentProductionTime LINT 3 Primitive  dbo.UnitT.
1 3
5.1.1.1.10 Support Information Report

The Support Information Report is a tool for collecting product information for submission to Beckhoff
technical support. Collecting product-related data such as TwinCAT version/build, product version, image
version and device type reduces email traffic significantly and enables more efficient advice.

Plug-in mechanism

Various Beckhoff products interface with the Support Information Report via a plug-in mechanism. These
products, such as the TwinCAT Database Server, have a Support Information Report entry in the
corresponding product menu.

Creating and submitting a Support Information Report
v A Support Information Report is open.
1. Use the Behaviour text field to describe the behavior that occurred in as much detail as possible.

2. In the Attachment area, you can add files (screenshots etc.) to the report via the Add Attachment
button, if required. Files can optionally be selected via remote access. To do this, select a target from the
Remote System dropdown list. Depending on the selected target, it may be possible to browse Windows
CE devices.

3. Enter your contact details and select a Beckhoff subsidiary for your country.
This information is obligatory for submitting the Support Information Report.

4. You will be offered the option to store your contact details for future Support Information Reports. To do
this, tick the Store personal data check box.

5. The product-specific plug-ins can be found in the lower section of the Support Information Report. Tick
the Include in report check box. The information required for the product is added automatically, if it is
available. The screenshot shows the current configuration of a TwinCAT Database Server in the form of
an XML file as an example.

6. Submitting the Support Information Report:

« If the device has an email connection, you can submit the Support Information Report directly to the
Beckhoff subsidiary for your country via the Send Report button.

« If the device does not have an email connection, you can save the Support Information Report locally
as a .zip file via the Save .zip button and then make it available via FTP, USB etc.

60 Version: 1.13.5 TF6420



BECKHOFF Configuration

Send Report  Save zip
~Infarmation ~Personal Data n—

Behaviour Mame: Max
Lastname: Mustermann
Company: Beckhoff Automation GmbH

‘ Your Country: Germany

City: Verl

e [Local. -17217.2147011 vl firzk Hilsharstweg 20

Attachment Phone: +49 5246 9630
e-Mail: suppod@beckhoﬁ.de{
Beckhoff subsidiary | Germany vl
country:

B Store personal data

TC DbSrv | TC Scope

Include in report: {
Attachments:

CATwinCAT\3.1\Boot\CurrentCenfigDataBasexml|

51.1.2 Configure mode

This chapter is a compilation of all the information required for using the Configure mode of the
TwinCAT Database Server. It deals with the following topics:

* Creating a project

« Creating and setting up a database configuration
» Creating and setting up AutoLog groups

» Activating a Database Server project

» Monitoring and controlling automatic logging

Configure Mode

In Configure mode, the bulk of the work is done in the configurator. The configuration has to be set up for the
required database and for the AutoLog group. The target browser can be used for configuring the AutoLog
group, for online access to a target system, and for selecting the variables to be communicated. If the
AutoStart option is used, the communication with the configured database is established directly when
TwinCAT system starts up. If the Manual option is selected, the communication has to be enabled via the

function block FB_PLCDBAutolLog [P_161] or for AutoLog view.

Build Project

The TwinCAT Connectivity extension for Visual Studio provides a new project template. When a new project
is created, the TwinCAT Connectivity Project category appears as an option.
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To create a new TwinCAT Connectivity project, select Empty TwinCAT Connectivity Project, specify the
project name and the storage location and click OK to add it to the solution. In this way, TwinCAT
Connectivity projects or TwinCAT Database Server projects can conveniently be created in parallel with
TwinCAT or other Visual Studio projects.

(7S]
b Recent MET Frarnewark 5.2+ Sortby: Default - Search Installed Ternplates (Ctrl+E) P-

4 Installed iy P S foe Type: TuwinCAT Connectivity Praject

-

Wisual C# & ternplate for creating an empty
isual Basic TuinCAT Connectivity project, You can
Visual F# add different kinds of Twin CAT
Connectivity Functions to this project.

-

-

Wisual C++

S0L Server

Python

U-50L

DataFactory

TuinCAT Connectivity Project
Javascript

HDInsight

Typescript

-

-

Game
Build Acceleratar

-

Other Project Types
TuwrinCAT Measurement
TuvinCAT Projects

-

b Online
Click here to go online and find ternplates,

Marme: TuwinCAT Connectivityl

Location: ChllsersiManuel 8, BECKHOFF DocumentsWisual Studio 2015 Projects\ TwinCAT Connectivity -

| Ok H Cancel ]

A new project node appears in the solution. Below the Connectivity project node you can add subprojects for
the supported connectivity functions.

Use Add to add a new TwinCAT Database Server project to the TwinCAT Connectivity project. The
TwinCAT Database Server project can be found in the list of existing Item Templates.

Add Mew Iern - TwinCAT Connectivity
4 Installed Sort by Default - & Search Installed Ternplates (Ctrl+E) P -
TurinCAT Connectivity et project CERAR Type: TuinCAT Connectivity
I Online The ternplate includes a TwinCAT 3
Database Server 3.3 project, Itwill be
added to wour TwinCAT Connectivity
Praoject.
Click here to go online and find ternplates,
Marme: TcDatabaseServerltcdbsme
[ 2dd || concel

A new TwinCAT Database Server project is created under the TwinCAT Connectivity node.
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Solution Explorer
@ o-5s B F -
Search Solution Explorer (Ctrl+ () P~

fa] Solution TwinCAT Connectivity' (1 project)
4 [B TwinCAT Connectivity
B = TcDatabaseServerl

This is now used as the basis for the pending configuration of a TwinCAT Database Server. The document

can be edited either via the Properties window or via an editor.

A Connectivity project can be associated with any number of TwinCAT Database Server projects or other

projects, and it may therefore contain several configurations.

Editor for server settings

Server Settings
1

<Local> - =
Parameter Value
Log =ettings:
LogMode Log information and debug entries w
Log Path C:ATwinCAT\Functions\TF6420-Dat abase-Server\Win32\Server e
Max Length: 10 ME
Impersonate:
Impersonate user O
DB read settings:
Max StringLength 256 B
MaxByteAraylLength 256 B
DBNullAlowed |
DBConnectionTimeout 15 s
DBCommand Timeout 30 H

Additional settings:
WSTRING support O

The Server Settings editor can be used to edit the settings for the TwinCAT Database Server. These are
general settings relating to the corresponding server. In the drop-down menu (1) you can select the target
system via the Ams NetID. To this end you have to create a route to the target system via TwinCAT. When a
finished configuration is transferred, the settings are stored in the TwinCAT Database Server for this target
system.

The settings for logging faults or errors can be configured under Log settings. In the event of a fault or error,
the Database Server generates a detailed entry in a log file. The log file can be read with the Information Log

Viewer [P 49]. Under Log Settings you can specify a path to the file location and the maximum file size. You
can also influence the accuracy of the log. For performance reasons we recommend that logging is
deactivated again after the error analysis, once it is no longer required.
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For network access to file-based databases such as Access or SQL Compact, the Impersonate option must
be set, so that the TwinCAT Database Server can connect to this network drive. This feature is currently
not supported in Windows CE.

Further configuration settings are available to control the read process from the database. These settings
refer to the TwinCAT Database Server on the target system:

MaxStringLength Maximum string length of the variables in the PLC
MaxByteArrayLength Maximum byte array length of the variables in the PLC
DBNullAllowed Indicates whether ZERO values are accepted in the TwinCAT Database Server.

DBConnectionTimeout |Indicates the time after which the TwinCAT Database Server assumes a
connection error while attempts are made to establish a connection.

DBCommandTimeout Indicates the time after which the TwinCAT Database Server assumes a
connection fault when a command was sent. If large data quantities are involved,
processing of a command may take quite some time, depending on the database
and the infrastructure.

Supported database types

Server Settings

<local>

Parameter al
Log settings: Supported DETypes — X
LogMode Lnt:: DBType Extensions L >
thgxplftel;gth: (::] DBType DIl Name Supported MB
| TFe4200BSrv DB Type Extension MsAccess.di
| TF6420DBSrv. DB TypeExtension ASCII dil
[r=emei= | TF8420DB5r DB Type Extension. MsExcel dl
Impersonate user L | TF6420DBSrv. DB Type Extension. InfluxDB.di
X TFE420DBSrv. DB TypeExtension.MongoDE dl
DB read settings: | TF8420DB5r DB Type Extension MsSQLI
MaxStringLength 25¢ | TF64200BSrv. DB Type Extension. MsSQLCompact 35.d B
MaxByteArayLength 256 | TFE420DBSrv DB TypeExtension. MySQLdI B
DBNullAllowed [l X TFB4200BSrv. DB Type Extension ODBC dl
DBConnection Timeout 15 7| TFe4200BSrv . DB Type Extension Oracle.dll 5
DBCommand Timeout 30 | TF64200BSrv DB TypeExtension. PostgreSQLdI g
| TF64200B5Srv . DB Type Extension. SALite di
Additional settings- | TF64200BSrv DBTypeExtension. XML dI
WSTRING support O 5

The installed database types can be selected in the server settings. All installed databases are selected by
default. The TwinCAT 3 Database Server will load the corresponding database interfaces. In this way,
unused databases on the target system can be deselected.

Adding a new database configuration

The database configuration is required for furnishing the Database Server with all the information required
for the database connection.

A new database configuration can be added via the command Add New Database in the context menu of a
Database Server project or via the corresponding command in the toolbar.
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Solution Explorer
@ o-58@

Search Solution Explorer (Ctrl+ )

1CAT. Connectivity. DbSre VSLK Project -

ngs fad Solution 'TwinCAT Connecti

30

-r

Add New Database
Activate Configuration

| AdsDevice
Symbols
4y DBETable
utologGrp_Ev

Save Configuration to File ...
Open Configuration from File ...

|
L=
&F Open Configuration from Target
=
=
P

Coen utoloaGro P

A new database configuration is added in the form of a file in the project folder and integrated in the project.
As with all Visual Studio projects, the information on the new files is stored in the Connectivity project.

Editor for database configurations

TcDatabaseServerl MySQL HomeDB + X

DBID: 1.'°EISETYDE [NEI'_M}SD.L [ - FailoverDB: | <Mo FailowerDB> ‘ ']

Parameter Value

Server 172.17.64.146
Database testdb_mysgl
Port 3306

Usemame TestUser

Passwol‘d LAl A 1Ll Ll

CREATE Create a new Database with the given config parameter.

Connection String:
Server=172.17.64.146; Port=3306; Database=testdb mysgql; Uid=TestUser; Pwd=20000000000;

The database ID, which is required for some function blocks in the PLC, is shown in the upper part of the
editor (1). The database types of the target database can be selected from the drop-down menu (2). Another
option is the ODBC interface for a database, although this is not yet supported. Note that not all functions of
the TwinCAT Database Server can be guaranteed, depending on the database.

As a further option you can select a so-called failover database (3), which is triggered when an error is
encountered in Configure mode. In the event of a network disconnection, this feature can automatically
ensure that data are stored elsewhere and not lost.
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For each database [P_123] additional adjustable parameters are available. Depending on the database a
connection string (5) is created, which describes the connection to the database. The intention is to make the
parameters you have set more transparent.

The CREATE (4) button can be used to create a new database. This function is only displayed if the
respective database supports it.

Postgre5QL ODBC* + X gl ehlnTS My5QL HomeDB* TcDatabaseServerl

DBID: 3 Database Type [Dalabase_{)dbc * | FailoverDB: | <MNo FailoverDB> ~
Parameter Value
ODBC Type | PostgreSQL -

Driver {PostgreSQL Unicode}

Server localhost

Database TestDB_postgres

Port 5432

Uid posigres

Pwd T

| Add additional Parameter
Add additional Password Parameter

Connection String:
Driver={PostgreSQL Unicode}; Server=localhost; Database=TestDB postgres; PFort=5432;
UJid=postgres; Pwd=2IXXX;

Unknown databases can be configured via an ODBC interface. In the ODBC Type drop-down list select
"Unknown Database" and add parameters via the commands in the context menu. They may contain
passwords, which are stored in encrypted form. The required connection string can be assembled from these
parameters. Note that only limited functions of the TwinCAT Database Server can be used. Only the explicit
function blocks of the SQL Expert mode are supported.

@ Failover database

1 The TwinCAT 3 Database Server has a failover database function. This function offers an option to
switch to another database in the event of a connection loss or other problems with the database
that was set up, in order to avoid possible data loss. This function is only supported by the
Configure mode. In the case of automatic writing, the corresponding alternative database is used in
the event of an error. The table of the first database must match the second.

Adding a new AutolLog group

The AutoLog groups contain information on which variables of the PLC are to be synchronized with which
variables from the databases. In addition, information about the synchronization times and the type of
synchronization are stored here.

A new AutolLog group for the database configuration can be added via the command Add New
AutologGroup in the context menu of a database configuration or via the toolbar. These AutoLog groups
refer to the parent database.
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Solution Explorer
CoR|e-sam| k-
Search Solution Explorer (Ctrl+ )

neDB TwinCAT.Connectivity DbSr VSLGE -

fad Solution TwinCAT Connectivity' (1 proje

1 4 [B] TwinCAT Connectivity
False B8 TcDatabaseServerl

E \ySQL HomeDB

L_] Add New Database = AutclogGrp_Temperature
| ‘& Add New AutologGroup = AutologGrp_Events

| Activate Configuration il AutuLﬂgGrF_Puwer
{ ¥ Open Configuration from Target é ?::;:LCE

[d Save Configuration to File ... L-_"I DETahle

[ Open Configuration from File ... hemefutomation_indoor

Drctmar=CM1 MINEET

A new AutolLog group and the corresponding components are added as files to the project folder and
integrated in the project. They include the ADS device, the symbol groups and the table settings. In order to

save these files in the project, you should save the TwinCAT Connectivity project file. The files can then be
edited in editors or in the Properties window.

Autolo ] Frou p A o

AutolLogGroup

| AutoLogGrplD: 1
Parameter Walue
Startllp [ Manual - ]
Direction [ DeviceAsSource hd ]
Wite Mode | APPEND -
Ringbuffer Parameter 0
Log Mode [c_vclic v]
Cycle Time 500
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StartUp AutoLog mode can be enabled manually (with a command in the PLC or from
the configurator) or automatically during system startup.

Direction The set ADS device is used as data target or data source.

Write mode The data can appended in a database line-by-line, held in a ring buffer on a

temporal or quantitative basis, or simply be updated at the corresponding
position.

Ring buffer parameter

Depending on the setting this parameter represent the time or the cycles after
which the ring buffer is updated.

Log mode The variable is written either after a certain cycle time or when a change
occurs.
Cycle Time Cycle time after which the variable is written.

Configuring the ADS device

The ADS device is automatically created under an AutoLog group. In the most frequent use case the ADS
device is the PLC runtime. The following parameters can be set in the editor:

AdsDevice & X

AdsDevice

| ADSDevlD: 1
Parameter Walue
ADS Device local
AMS MetlD 519.111.10611 C]
AMS Part 851
Timeaout 2000
Connection Type | bySymbolMame v]
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ADS Device Name of the ADS target device.

AMS NetID Address of the target device in the TwinCAT network.

AMS Port Port of the target device in the TwinCAT network.

Timeout Time after which it is assumed that the connection to the target device is lost.

Connection Type bySymbolName: Connection is established based on the symbol name.
bylndexGroup: Connection is established based on the memory index.

Configuring symbols

The symbols you set here are written to or read from the database, depending on whether the ADS device is

the data target or the data source. The TwinCAT Target browser [P _50] can be used for convenient access.
Here you can search for the symbols on the target and communicate between the two tools via drag & drop.

Symbols + X
Symbols
L - )
Symbolname: Data Type Bit Size: AllocationName IndexGroup IndexOffset
b GVLI_nTerm13_Voltage1 | DINT 32 |_nTerm13_Voltagel 61472 516052

GVL.I_nTem13_Voltage2 | DINT 32 |_nTerm13_Voltage2 | 51472 516096
GVL.I_nTerm13_Voltage3 | DINT 32 |_nTerm13_Voltage3 | 51472 516100
GVL.I_nTem13_Cument1 |DINT 32 |_nTem13_Cument1 | 51472 516104
GVL.I_nTem13_Cument2 | DINT 32 |_nTem13_Cument2 | 51472 516108
GVL.I_nTem13_Cument3d |DINT 32 |_nTem13_Cument3 | 51472 516112
GVLI_nTem13_Powerl |DINT 32 |_nTerm13_Powerl | 51472 516116
GVLI_nTem13_Power2 |DINT 32 |_nTerm13_Power2 | 61472 516120
GVLI_nTem13_Powerd |DINT 32 |_nTerm13_Powerd | 51472 516124

9 Symbols 1 selected Symbol(s) L

Symbols can also be added manually to symbol groups or edited. The information that is required varies,
depending on whether in the ADS device the connection type was selected via the symbol name or the index
groups. The starting point is always the ADS device.
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Parameter
SymbolMName
Symboldatabasename
DataType

Bit Size

IndexGraup
Indexifsst

B Syl nTem13_Voltage

Value
GVL.I_nTerm13_Voltage1
|_nTerm13_Voltage1
DINT

32

61472

516032

SymbolName

The symbol is addressed based on the set ADS device

Symbol database

Name of the variable in the database table

name

DataType PLC data type of the symbol

BitSize Bit size of the symbols (set automatically for the data types)
IndexGroup Index group in the TwinCAT system

IndexOffset Index offset in the TwinCAT system

Configuring a table

The table in a database can be based on a standard table structure or on an individual structure.

The corresponding table can be selected from a list of possible tables. If the table does not yet exist, you can
create it via the SQL Query Editor. If you select the standard table structure, a blue tick indicates whether the
selected table corresponds to this structure.
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DETable* + X

TableMode: |STANDARD

],

Tables mytable_double -

Diata mapping

Column Type Data

| 1D IntE4 <futol D

_#*| Timestamp Diate Time <Data Timestamps:=

_#*| MName String <Mlocation Name:

| Value Diouble <Symbol Value:

2

The specific table type offers the option to distribute the individual symbols that were set in the symbol group
to the table columns in the database as required. When a data set is written to the database in AutoLog
mode, the current values of the symbol group at the sampling time are saved in the corresponding table
column.
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DBTable* + X

GVL.L_nTem13_Voltage3
GYL1_nTerm13_Cument1
GYL.1_nTem13_Cument2
GYL1 nTerm13 Cument3
|
GVL.L_nTem13_PowerZ

G‘u"L.I=nTem113=F‘uwerﬂ

Tablehode: |CUSTOM -|
Tables tbl_power -
Diata mapping

Column Type Data
D | Int64 - || <AutolD> - |
Timestamp [Date'ﬁme v][<Data Timestamps > v]
L1 It32 v |[GVLInTem13 _Vohage v
12 lIt32 | /GVLInTem13_Vokage2 -
13 lIt32 | /GVLInTem13_Vokage3 v
I 32 v |/GVLI_nTemn13_Curent1 v
2 |Int32 v || GVLInTem13_Cument2 v |
3 |Int32 - | GVLInTem13_Cument3 -|
P1 |Int32 - ||GVLLnTem13_Powert - |
P2 éﬁ-lr_tﬁl_a':;enﬂ'lﬂ_‘u’oﬂagﬂ
%) Imt32 ~ | GVLI_nTem13_Voltage2

Activating a project

To activate a configured project on the TwinCAT Database Server, use the command Activate
Configuration in the context menu of the TwinCAT Database Server project.
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Soluticn Explorer

Q| o-sa@| p -

Search Solution Explorer (Ctrl+ )

iectivity. Db5rv VSIX. Project -

fa] Solution TwinCAT Connectivity' (1 project)

Add New Database DB

Activate Configuration p_Temperature

Open Configuration from Target =
5

Save Configuration to File ... L

Open Cenfiguration from File ... p_Events

VUEDWED

Open p_Power
: Open With...
Multilingual App Toolkit ]

<  View Code F7

)

Scope to This
Mew Solution Explorer View

Exclude From Project

Paste Ctrl+V
I X Delete Del
: Rename
| #  Properties Alt+Enter
-

Logging of the variable starts when the TwinCAT system starts, depending on which startup behavior was
specified in the AutoLog group. The mode can be started manually via the following AutoLog Viewer or with

the corresponding function block from the PLC.

AutolLog Viewer

The AutoLog Viewer of the TwinCAT Database Server is a tool for controlling and monitoring the AutoLog

mode. You can log into a target system, similar to the TwinCAT PLC. In logged-in state the AutoLog mode
can be started or stopped. Information on the current state of the logging is shown in the lower part of the

window. When an AutoLog group is selected, further information is displayed via the logged symbols.
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Autolog Viewer & X

AutoLog Vie! 1

| CX-136F6A (5.19.111.106.1.1)

Tirnestamp Autolog Group Mame Cycles  HRESULT Error Type bessage

-] 73.09.2016 09 129 [00000  [nofmor [ |

Symbolss

BAAIN.rTestialr TestWaluel LREAL

MAIMN.TestWalu.., | rTestWalue3
MAINTestWalu... | rTestalued
MAIMN.TestWalu.., | rTestWalues

ID |Name Function

1 Target system Choose Target System with installed TwinCAT Database Server
2 Start Manual start of the AutoLog mode

3 Login Logging into the active AutoLog process

4 Logout Logging out of the active AutoLog process

5 Stop Manual stop of the AutoLog mode

6 AutolLog groups List of configured AutoLog groups on the target system

7 Symbols List of configured symbols for the selected AutoLog group

The AutolLog Viewer can be used to start and monitor the configured application. Depending on setting, after
login and startup the incrementing cycle counter of the AutoLog group is visible according to the update
times. Update errors are also shown here. For more detailed handling we recommend the InformationLog
View.

More detailed error handling with the InformationLog View

InformationLog View is a tool for reading log files from the TwinCAT Database Server. Recorded information
is displayed with a timestamp, IDs and error messages in plain text.

The log files can not only be viewed or emptied via direct file access, but also directly via the target. This is
particularly advantageous with distributed Database Servers in a network, for quick and easy access to the
log file. For this access a route to the target device must exist.
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Errorlog Wiewer 4 3 -

() Readfram File @ Read from Target | CX-136F64, ¢5,19,111,106,1.13 -
ChTwinCATYFunctionst TF420-Database- Serveriin3 2, Serve TcDBSreErrorLog.log

4.0gs

Date Time Message

23,09.2016 The staternent has been terminated. The corwversion of a varchar data type to a datetirme data type ..
3 23.00.2015 10:01:55  There is already an object narmed 'rmyTable_Double' in the database.
& 23.00.2015 10:01:47  Imvalid object name 'myTable_Doublex',
0 23.09,2016 10:0L:40  Irevalid column name "Walues',

Tirmestarnp 23-09-2016 10:02:32 HRESULT: 098920001 ErvorlD:  (B0040E07

Message | Stack

The staternent has been terminated,
The conversion of a varchar data type to a datetime data type resulted in an out-of-range walue,

5113 PLC Expert mode

This chapter is a compilation of all the information required for using the PLC Expert mode of the TwinCAT
Database Server. In contrast to the Configure mode, in this mode data are not written or read based on
cycles or events, but at specific times within the program sequence. This requires knowledge of the SQL
language.

PLC Expert mode

In PLC Expert mode only the database configuration is set in the configurator. Further functionalities are
implemented in the PLC code of the application. With the function block FB_PLCDBCreate [P_172] it is possible
to dispense with the configurator and even configure the database itself from the PLC. Function blocks for
reading and writing are available, if required. The function block FB_ PLCDBCmd [»_184] forms the transition
between PLC Expert mode and SQL Expert mode. Here, table structures can easily be mapped as PLC
structures, and an SQL command with placeholders for the current structure values can be transferred to the
TwinCAT Database Server. The TwinCAT Database Server then inserts all values automatically and sends
the command to the database.

Build Project

The TwinCAT Connectivity extension for Visual Studio provides a new project template. When a new project
is created, the TwinCAT Connectivity Project category appears as an option.
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To create a new TwinCAT Connectivity project, select Empty TwinCAT Connectivity Project, specify the
project name and the storage location and click OK to add it to the solution. In this way, TwinCAT
Connectivity projects or TwinCAT Database Server projects can conveniently be created in parallel with
TwinCAT or other Visual Studio projects.

(7S]
b Recent MET Frarnewark 5.2+ Sortby: Default - Search Installed Ternplates (Ctrl+E) P-

4 Installed iy P S foe Type: TuwinCAT Connectivity Praject

-

Wisual C# & ternplate for creating an empty
isual Basic TuinCAT Connectivity project, You can
Visual F# add different kinds of Twin CAT
Connectivity Functions to this project.

-

-

Wisual C++

S0L Server

Python

U-50L

DataFactory

TuinCAT Connectivity Project
Javascript

HDInsight

Typescript

-

-

Game
Build Acceleratar

-

Other Project Types
TuwrinCAT Measurement
TuvinCAT Projects

-

b Online
Click here to go online and find ternplates,

Marme: TuwinCAT Connectivityl

Location: ChllsersiManuel 8, BECKHOFF DocumentsWisual Studio 2015 Projects\ TwinCAT Connectivity -

| Ok H Cancel ]

A new project node appears in the solution. Below the Connectivity project node you can add subprojects for
the supported connectivity functions.

Use Add to add a new TwinCAT Database Server project to the TwinCAT Connectivity project. The
TwinCAT Database Server project can be found in the list of existing Item Templates.

Add Mew Iern - TwinCAT Connectivity
4 Installed Sort by Default - & Search Installed Ternplates (Ctrl+E) P -
TurinCAT Connectivity et project CERAR Type: TuinCAT Connectivity
I Online The ternplate includes a TwinCAT 3
Database Server 3.3 project, Itwill be
added to wour TwinCAT Connectivity
Praoject.
Click here to go online and find ternplates,
Marme: TcDatabaseServerltcdbsme
[ 2dd || concel

A new TwinCAT Database Server project is created under the TwinCAT Connectivity node.
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Solution Explorer
@ o-5s B F -
Search Solution Explorer (Ctrl+ () P~

fa] Solution TwinCAT Connectivity' (1 project)
4 [B TwinCAT Connectivity
B = TcDatabaseServerl

This is now used as the basis for the pending configuration of a TwinCAT Database Server. The document

can be edited either via the Properties window or via an editor.

A Connectivity project can be associated with any number of TwinCAT Database Server projects or other

projects, and it may therefore contain several configurations.

Editor for server settings

Server Settings
1

<Local> - =
Parameter Value
Log =ettings:
LogMode Log information and debug entries w
Log Path C:ATwinCAT\Functions\TF6420-Dat abase-Server\Win32\Server e
Max Length: 10 ME
Impersonate:
Impersonate user O
DB read settings:
Max StringLength 256 B
MaxByteAraylLength 256 B
DBNullAlowed |
DBConnectionTimeout 15 s
DBCommand Timeout 30 H

Additional settings:
WSTRING support O

The Server Settings editor can be used to edit the settings for the TwinCAT Database Server. These are
general settings relating to the corresponding server. In the drop-down menu (1) you can select the target
system via the Ams NetID. To this end you have to create a route to the target system via TwinCAT. When a
finished configuration is transferred, the settings are stored in the TwinCAT Database Server for this target
system.

The settings for logging faults or errors can be configured under Log settings. In the event of a fault or error,
the Database Server generates a detailed entry in a log file. The log file can be read with the Information Log

Viewer [P 49]. Under Log Settings you can specify a path to the file location and the maximum file size. You
can also influence the accuracy of the log. For performance reasons we recommend that logging is
deactivated again after the error analysis, once it is no longer required.
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For network access to file-based databases such as Access or SQL Compact, the Impersonate option must
be set, so that the TwinCAT Database Server can connect to this network drive. This feature is currently
not supported in Windows CE.

Further configuration settings are available to control the read process from the database. These settings
refer to the TwinCAT Database Server on the target system:

MaxStringLength Maximum string length of the variables in the PLC
MaxByteArrayLength Maximum byte array length of the variables in the PLC
DBNullAllowed Indicates whether ZERO values are accepted in the TwinCAT Database Server.

DBConnectionTimeout |Indicates the time after which the TwinCAT Database Server assumes a
connection error while attempts are made to establish a connection.

DBCommandTimeout Indicates the time after which the TwinCAT Database Server assumes a
connection fault when a command was sent. If large data quantities are involved,
processing of a command may take quite some time, depending on the database
and the infrastructure.

Supported database types

Server Settings

<local>

Parameter al
Log settings: Supported DETypes — X
LogMode Lnt:: DBType Extensions L >
Lh:ixplftel;gth: (::] DBType DIl Name Supported MB
| TFe4200BSrv DB Type Extension MsAccess.di
| TF6420DBSrv. DB TypeExtension ASCII dil
[r=emei= | TF8420DB5r DB Type Extension. MsExcel dl
Impersonate user L | TF6420DBSrv. DB Type Extension. InfluxDB.di
X TFE420DBSrv. DB TypeExtension.MongoDE dl
DB read settings: | TF8420DB5r DB Type Extension MsSQLI
Max StringLength 25¢ | TF6420DBSr . DB TypeExtension. MsSQLCompact35.di B
MaxByteArayLength 256 | TFE420DBSrv DB TypeExtension. MySQLdI B
DBNullAllowed [l X TFB4200BSrv. DB Type Extension ODBC dl
DBConnection Timeout 15 7| TFe4200BSrv . DB Type Extension Oracle.dll 5
DBCommand Timeout 30 | TF64200BSrv DB TypeExtension. PostgreSQLdI g
| TF64200B5Srv . DB Type Extension. SALite di
Additional settings- | TF64200BSrv DBTypeExtension. XML dI
WSTRING support O L

The installed database types can be selected in the server settings. All installed databases are selected by
default. The TwinCAT 3 Database Server will load the corresponding database interfaces. In this way,
unused databases on the target system can be deselected.

Adding a database configuration

A new database configuration can be added via the command Add New Database in the context menu of a
Database Server project or via the corresponding command in the toolbar.
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Solution Explorer
@ o-58@

Search Solution Explorer (Ctrl+ )

1CAT. Connectivity. DbSre VSLK Project -

ngs fad Solution 'TwinCAT Connecti

30

-r

Add New Database
Activate Configuration

| AdsDevice
Symbols
4y DBETable
utologGrp_Ev

Save Configuration to File ...
Open Configuration from File ...

|
L=
&F Open Configuration from Target
=
=
P

Coen utoloaGro P

A new database configuration is added in the form of a file in the project folder and integrated in the project.
As with all Visual Studio projects, the information on the new files is stored in the Connectivity project.

Editor for database configurations

TcDatabaseServerl MySQL HomeDB + X

DBID: 1.'°EISETYDE [NEI'_M}SD.L [ - FailoverDB: | <Mo FailowerDB> ‘ ']

Parameter Value

Server 172.17.64.146
Database testdb_mysgl
Port 3306

Usemame TestUser

Passwol‘d LAl A 1Ll Ll

CREATE Create a new Database with the given config parameter.

Connection String:
Server=172.17.64.146; Port=3306; Database=testdb mysgql; Uid=TestUser; Pwd=20000000000;

The database ID, which is required for some function blocks in the PLC, is shown in the upper part of the
editor (1). The database types of the target database can be selected from the drop-down menu (2). Another
option is the ODBC interface for a database, although this is not yet supported. Note that not all functions of
the TwinCAT Database Server can be guaranteed, depending on the database.

As a further option you can select a so-called failover database (3), which is triggered when an error is
encountered in Configure mode. In the event of a network disconnection, this feature can automatically
ensure that data are stored elsewhere and not lost.
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For each database [P_123] additional adjustable parameters are available. Depending on the database a
connection string (5) is created, which describes the connection to the database. The intention is to make the
parameters you have set more transparent.

The CREATE (4) button can be used to create a new database. This function is only displayed if the
respective database supports it.

Postgre5QL ODBC* + X gl ehlnTS My5QL HomeDB* TcDatabaseServerl

DBID: 3 Database Type [Dalabase_{)dbc * | FailoverDB: | <MNo FailoverDB> ~
Parameter Value
ODBC Type | PostgreSQL -

Driver {PostgreSQL Unicode}

Server localhost

Database TestDB_postgres

Port 5432

Uid posigres

Pwd T

| Add additional Parameter
Add additional Password Parameter

Connection String:
Driver={PostgreSQL Unicode}; Server=localhost; Database=TestDB postgres; PFort=5432;
UJid=postgres; Pwd=2IXXX;

Unknown databases can be configured via an ODBC interface. In the ODBC Type drop-down list select
"Unknown Database" and add parameters via the commands in the context menu. They may contain
passwords, which are stored in encrypted form. The required connection string can be assembled from these
parameters. Note that only limited functions of the TwinCAT Database Server can be used. Only the explicit
function blocks of the SQL Expert mode are supported.

No additional AutoLog group configuration is required in this mode, since writing and reading between the
database and the PLC is called manually by the PLC programmer. The configuration part is now complete.

Activating a project

To activate a configured project on the TwinCAT Database Server, use the command Activate
Configuration in the context menu of the TwinCAT Database Server project.
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Soluticn Explorer

Q| o-sa@| p -

Search Solution Explorer (Ctrl+ )

iectivity. Db5rv VSIX. Project -

fa] Solution TwinCAT Connectivity' (1 project)
TwinCAT Connectivity

Add New Database DB

Activate Configuration p_Temperature

Open Configuration from Target =

s

Save Configuration to File ... L

Open Cenfiguration from File ... p_Events

VUEDREC

Open p_Power
: Open With...
Multilingual App Toolkit ]
¥ View Code F

] Scope to This
Mew Solution Explorer View

Exclude From Project

Paste Ctrl+V
I X Delete Del
: Rename
#  Properties Alt+Enter

Once the project has been activated, the can be used for further development steps, such as creating
databases or tables, generating structures for the PLC, which match the corresponding table structure of the
database, or testing connections to the database with the implemented information.

The PLC programmer can use the available PLC API [P_165] function blocks to communicate with the
TwinCAT Database Server.

51.1.4 SQL Expert mode

This chapter describes all the steps required for using the SQL Expert mode. This mode is tailored for users
with individual requirements. The following topics will be discussed:

1. Creating a project

2. Creating and setting up a database configuration

3. Activating a Database Server project

4. Creating SQL commands with the SQL Query Editor

SQL Expert Mode

In SQL Expert mode users can assemble the SQL commands for Insert, Select or Update, for example, in
the PLC and send them to the database via the TwinCAT Database Server. This is a very flexible and

powerful option. Stored Procedures [P 202] - in database - can also be called from the PLC.

Build Project

The TwinCAT Connectivity extension for Visual Studio provides a new project template. When a new project
is created, the TwinCAT Connectivity Project category appears as an option.
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To create a new TwinCAT Connectivity project, select Empty TwinCAT Connectivity Project, specify the
project name and the storage location and click OK to add it to the solution. In this way, TwinCAT
Connectivity projects or TwinCAT Database Server projects can conveniently be created in parallel with
TwinCAT or other Visual Studio projects.

(7S]
b Recent MET Frarnewark 5.2+ Sortby: Default - Search Installed Ternplates (Ctrl+E) P-

4 Installed iy P S foe Type: TuwinCAT Connectivity Praject

-

Wisual C# & ternplate for creating an empty
isual Basic TuinCAT Connectivity project, You can
Visual F# add different kinds of Twin CAT
Connectivity Functions to this project.

-

-

Wisual C++

S0L Server

Python

U-50L

DataFactory

TuinCAT Connectivity Project
Javascript

HDInsight

Typescript

-

-

Game
Build Acceleratar

-

Other Project Types
TuwrinCAT Measurement
TuvinCAT Projects

-

b Online
Click here to go online and find ternplates,

Marme: TuwinCAT Connectivityl

Location: ChllsersiManuel 8, BECKHOFF DocumentsWisual Studio 2015 Projects\ TwinCAT Connectivity -

| Ok H Cancel ]

A new project node appears in the solution. Below the Connectivity project node you can add subprojects for
the supported connectivity functions.

Use Add to add a new TwinCAT Database Server project to the TwinCAT Connectivity project. The
TwinCAT Database Server project can be found in the list of existing Item Templates.

Add Mew Iern - TwinCAT Connectivity
4 Installed Sort by Default - & Search Installed Ternplates (Ctrl+E) P -
TurinCAT Connectivity et project CERAR Type: TuinCAT Connectivity
I Online The ternplate includes a TwinCAT 3
Database Server 3.3 project, Itwill be
added to wour TwinCAT Connectivity
Praoject.
Click here to go online and find ternplates,
Marme: TcDatabaseServerltcdbsme
[ 2dd || concel

A new TwinCAT Database Server project is created under the TwinCAT Connectivity node.
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Solution Explorer
@ o-5s B F -
Search Solution Explorer (Ctrl+ () P~

fa] Solution TwinCAT Connectivity' (1 project)
4 [B TwinCAT Connectivity
B = TcDatabaseServerl

This is now used as the basis for the pending configuration of a TwinCAT Database Server. The document

can be edited either via the Properties window or via an editor.

A Connectivity project can be associated with any number of TwinCAT Database Server projects or other

projects, and it may therefore contain several configurations.

Editor for server settings

Server Settings
1

<Local> - =
Parameter Value
Log =ettings:
LogMode Log information and debug entries w
Log Path C:ATwinCAT\Functions\TF6420-Dat abase-Server\Win32\Server e
Max Length: 10 ME
Impersonate:
Impersonate user O
DB read settings:
Max StringLength 256 B
MaxByteAraylLength 256 B
DBNullAlowed |
DBConnectionTimeout 15 s
DBCommand Timeout 30 H

Additional settings:
WSTRING support O

The Server Settings editor can be used to edit the settings for the TwinCAT Database Server. These are
general settings relating to the corresponding server. In the drop-down menu (1) you can select the target
system via the Ams NetID. To this end you have to create a route to the target system via TwinCAT. When a
finished configuration is transferred, the settings are stored in the TwinCAT Database Server for this target
system.

The settings for logging faults or errors can be configured under Log settings. In the event of a fault or error,
the Database Server generates a detailed entry in a log file. The log file can be read with the Information Log

Viewer [P 49]. Under Log Settings you can specify a path to the file location and the maximum file size. You
can also influence the accuracy of the log. For performance reasons we recommend that logging is
deactivated again after the error analysis, once it is no longer required.
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For network access to file-based databases such as Access or SQL Compact, the Impersonate option must
be set, so that the TwinCAT Database Server can connect to this network drive. This feature is currently
not supported in Windows CE.

Further 