BECKHOFF

TET000

TwinCAT 3 | Source-Control

VinCAT Project

- TeXa
File  Edit

View

Project  Build  Dehyg

T & S Tooks  Window
Build 40244 (Loaded) - = eesse - TinCATRT ity

TwinCAT Project

TwinCAT
e TWinSAFE  PLC Ty Scope
Help
" P Attach,.

~ <local>

New Project

=t Sortby: [ Default
2 4 Installed

1] Solution "TwinCAT Project' (1 project) j winCAT XAE Project (ML format) TinCATPojets  Pe: TinCATPets
4 ] TWinCAT Project TwinCAT Controller ) E i
b TWinCAT Measurement

TwinCAT CAD Interface Beta Version
@ Real-Time TWinCAT Projects
B Tasks TwinCAT PLC
s Routes TeXaeShellSolution
2% Type System
[&B] TcCOM Objects

XAE Sptem arager

W
Configuation
¥ License

& AnaYTCS :
g Not finding what you are ooking for
7 Open Visual Studio Installer

TwinCAT Project

Create new solution

Neme:
Location:
Solution:

tion name: TuinCAT Project
Solutio!

i Team Explore”
Solutiof

2021-01-28 | Version: 1.2







BEGKHOFF Table of Contents

Table of Contents

1

Lo T =0T o 4 c P 5
1.1 Notes on the doCUMENTAtION ......... .o e e e e 5
1.2 SAftY INSITUCHIONS ..eeeiiiiie et e et e e e e e e e e e e e et a e e eeeaaeeeeeesannnsbenaeees 6
Integration of the Source Control Management ... 7
2 B o o= o3 ol =R PRPPUPRRRN 7
2.2 ProjeCt SEHINGS ..ottt e e e 8
2.3 BESEPIACLICE ...ttt e et e e e e e e e e e e 10
Configuration of the source control client..........cccococmiiiii e ———————— 12
3.1 Selection of the CoOMPAre TOOI ..........cooiiiiiiiteee e e e e e e 13
Configuration of the TcProjectCompare for use with source control ..............coooiiiiiiiiininnneeeee 15
4.1  Transfer parameters of the TCProjeCtCOMPAre .........coooiiiiiiiieiiiie e 18
Merge of TWINCAT PLC Projects.......ccciiiiiiiniiiiniis s ssssss s s s s s s ssss s s ssssss s s e 19

TE1000 Version: 1.2 3



Table of Contents BECKHOFF

4 Version: 1.2 TE1000



BEGKHOFF Foreword

1 Foreword

1.1 Notes on the documentation

This description is only intended for the use of trained specialists in control and automation engineering who
are familiar with applicable national standards.

It is essential that the documentation and the following notes and explanations are followed when installing
and commissioning the components.

It is the duty of the technical personnel to use the documentation published at the respective time of each
installation and commissioning.

The responsible staff must ensure that the application or use of the products described satisfy all the
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 prior announcement.
No claims for the modification of products that have already been supplied may be made on the basis of the
data, diagrams and descriptions in this documentation.

Trademarks

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

Other designations used in this publication may be trademarks whose use by third parties for their own
purposes could violate the rights of the owners.

Patent Pending

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

EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702

with corresponding applications or registrations in various other countries.

——
EtherCAT.

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

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The reproduction, distribution and utilization of this document as well as the communication of its contents to
others without express authorization are prohibited.

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

TE1000 Version: 1.2 5
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1.2 Safety instructions

Safety regulations

Please note the following safety instructions and explanations!
Product-specific safety instructions can be found on following pages or in the areas mounting, wiring,
commissioning etc.

Exclusion of liability

All the components are supplied in particular hardware and software configurations 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 engineering who are
familiar with the applicable national standards.

Description of symbols

In this documentation the following symbols are used with an accompanying safety instruction or note. The
safety instructions must be read carefully and followed without fail!

A DANGER

Serious risk of injury!

Failure to follow the safety instructions associated with this symbol directly endangers the life and health of
persons.

Risk of injury!

Failure to follow the safety instructions associated with this symbol endangers the life and health of per-
sons.

A CAUTION

Personal injuries!
Failure to follow the safety instructions associated with this symbol can lead to injuries to persons.

NOTE

Damage to the environment or devices

Failure to follow the instructions associated with this symbol can lead to damage to the environment or
equipment.

® Tip or pointer
1 This symbol indicates information that contributes to better understanding.

Version: 1.2 TE1000
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2 Integration of the Source Control Management

TwinCAT 3 uses the Visual Studio Framework as basis of the workbench. One of the advantages of this
concept is the simple access to the large selection of programming functions in Visual Studio.

Accordingly, TwinCAT also profits from the Source Control Management in Visual Studio.

This section describes how you can use this feature in TwinCAT 3.

2.1 Project Files

So that a TwinCAT project is compatible with Source Control Management systems and supports work in
teams, it is stored in several files. The following file extensions exist in the TwinCAT project:

File extension |Source Con-| Merging permissible Description
trol Manage-
ment
* tsproj yes yes, use TwinCAT Project |TwinCAT project file
Compare
*.plcproj yes yes, use TwinCAT Project | TwinCAT PLC project file
Compare

*.tmc yes not permissible for PLC TwinCAT module class (description file for a

projects TcCom module)

* tpy no - This file serves only for compatibility with
programs from other vendors.

* xti yes yes, use TwinCAT Project |In case of multiple file support, parts of the

Compare TwinCAT project file are stored with this
extension.

*TcTTO yes yes, use TwinCAT Project |PLC task object

Compare
*.TcPOU yes yes, use TwinCAT Project |PLC program organizational unit (POU)
Compare
*.TcDUT yes yes, use TwinCAT Project |PLC data type
Compare
*. TcGVL yes yes, use TwinCAT Project |PLC global variable list
Compare

*.TcVis yes Not currently supported PLC visualization

*.TcVMO yes Not currently supported PLC visualization manager

*TcGTLO yes yes, use TwinCAT Project |PLC global texts list

Compare

*.sln no - This file is the solution file from Visual Studio
(VS). It contains, among other data, a tag
indicating the VS version used. If this is checked
in, it makes working with different VS versions
more difficult.

*.suUo0 no This is the user options file for the VS project. It
contains information on the selected platform,
breakpoints, etc. and is user-specific. It is
generated when a project is opened on a
computer for the first time.

TE1000 Version: 1.2 7
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NOTE

TMC file is automatically re-generated

The description of the process image of a TcCom module is stored in the *.tmc file. If this is to be available
directly after the checkout (fetching) of a project, even if the project had not previously been translated on
one’s own computer, then the TMC file must be fetched with it (and thus checked in with the project before-
hand). The TMC file is automatically re-generated after translating a PLC project. It is therefore NOT
merged for PLC projects and from TwinCAT 3.1 version 4018 also no longer needs to be under Source
Control administration!

NOTE

No manual merging of files

Manual merging of the files of a TwinCAT project is not generally recommended. The TwinCAT Compare
Tool should be always used for this!

2.2 Project settings

So that a TwinCAT project that is managed using a source code management system can be processed in a
team as independently as possible, various settings can be set. These are described below.

Independent Project File

It is possible in TwinCAT to save individual sub-projects, NC axes or 10 devices explicitly in separate files.
These files then contain all the parameters, etc. of the respective TwinCAT object, so that the complete
project file does not have to be "checked out" when making changes to this object. The links of a PLC
project, for example, are thus no longer stored in the TwinCAT project file, but in the corresponding XTI file
of the PLC project.

So that this function can be used in TwinCAT it must be "globally" enabled once. This is done via the
TwinCAT — XAE Environment - File settings category in the TwinCAT engineering environment options.

r B

Search Options (Ctrl+E) 4 TwinCAT\XAE Environment
Enable Multiple Files
10 Boxes

Performance Tools I0 Devices
Database Tools 10 EtherCAT Boxes

Text Editor
Debugging

FZ Tools 10 EtherCAT Couplers
Graphics Diagnostics 10 EtherCAT Drives
HTML Designer MNC

MuGet Package Manager MNC Axes

Office Tools NC Channels

SQL Server Tools Sub Projects
Text Templating
TwinCAT

I Measurement

| = S A =~ g =

- PLC Environment
4 XAE Environment Enable Multiple Files

General Global enable of multiple file support - Restart Visual Studio after changes

The "Enable multiple files" option enables the use of this function for new projects. The options below it
define the elements in a new project for which this function is switched on by default.

8 Version: 1.2 TE1000
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Restart required

Changes to these options only become effective after restarting the development environment!

Use of Independent Project Files in a project

If this option is not activated by default for a TwinCAT object, it can be done manually (or the option can be
reset) via the option "Independent Project File" in the context menu of the TwinCAT object.

fa] Solution TwinCAT Projectl’ (2 projects)
4 ﬁ TwinCAT Measurement Projectl
4 o) TwinCAT Projectl

b @ SYSTEM

b MOTION

i PLC

4 =] Unb| i Activate Boot Project...

b C3E Autostart Boot Project

bl Change ADS Port...

N

b« Install Project Libraries

b3 F X Remove Del
3 €2 Rename F2

b= F i
Eﬂ L Change Project

4 Unk Save Unbenanntl As...

bR E_I Save Unbenanntl as Archive...
] SAFETY _J  Send Unbenanntl by E-Mail...
b Vo Compare Unbenanntl with Target...

= Independent Project File

= [Disable

Objects that are saved as Independent Project Files are marked in the TwinCAT tree with the aid of an
overlay icon in the form of a small floppy disk. A black floppy disk indicates that there are no unsaved
changes yet for this object, whereas this is the case with a red floppy disk.

TE1000 Version: 1.2 9



Integration of the Source Control Management BEGKHOFF

fa] Solution TwinCAT Projectl’ (2 projects)
B ﬁ TwinCAT Measurement Projectl
4 ol TwinCAT Projectl

bl SYSTEM

b MOTION

4 PLC

o ﬂ Unbenanntl
[ External Types
g References
[ DUTs
[ GVLs
[d POUs
3 WIsUs
[ ',1;_| PlcTask (PlcTask)
2_'3 Unbenanntl.tmc
4 @ Unbenanntl Instance
b [ PlcTask Qutputs

[ SAFETY

E C++
b & VO

R = A 4

Keep unrestored Links

Unless set differently, TwinCAT tries to avoid unnecessary loads on the project repository by no longer
storing information that is no longer required. In association with this, TwinCAT also checks whether links are
still valid. Any invalid links found are automatically deleted. This mechanism is obstructive when merging
projects, since only the code and the links can be merged, but the updated process image is only available
after recompiling the code that has now been merged. It is thus possible for the link information to be newer
than the process image and the automatic optimization function would delete all links to the new variables in
the process image. With the option "Keep unrestored links", the link information marked for deletion is
retained and automatically restored as soon as the variables show up in the process image.

Solution Explorer p Wl DocuSample + X
R T i
& | @~ & | + |E| Object Contest Parameter (nit) Data Area  Event Classes  Unrestored Links
Search Solutien Explorer (Ctrl+d) P -
Object Id: [ Copy TMIta Target
& Selution 'DocuSample’ (1 project) .
4 1 Docusample Object Name: DocuSamplePle Instance [] Share TMC Description
4 ﬁ SYSTEM Type Name: CtemptDocuSampleDoc I Keep Unrestored Link Info
e
. f;l?:mh' GUID: [BC2ED4EB-F19A-4422-A2ED-5695160496FF
4 m DocuSamplePlc Class Id: |M5M1MFDDGM&MGDGMG4 |
. Class Factory: |TcPIc.?rﬂ |
b 'l DocuSamplePlc Instance Parent Id: [ Auto Reload TMIATNC
Init Sequence: P v

2.3 Best Practice

The following points should be borne in mind when using TwinCAT 3.1 in co-operation with Source Control
Systems:

» Both the TwinCAT project tree view and the PLC project tree view contain TwinCAT objects whose
information is stored in separate files (i.e. not directly in the respective project file). These elements are
marked by a small floppy disk in the tree icon. Their contents therefore cannot be accessed in the case
of merging the respective project file (files with the extensions *.tsproj and *.plcproj). It is therefore only
possible, for example, to add a POU to a PLC project, but the changes inside a POU cannot be

10 Version: 1.2 TE1000
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accessed. The background to this is that the Source Control Clients do not “look inside” the files that
they check out for merging and then also automatically load all the dependencies listed inside them
from the Source Control System.

« Since TwinCAT objects in the project files are clearly identified with a GUID, it is always necessary to
confirm the deletion of an object with a “checkin”. For this reason the deletion of an object and the
creation of a new object with the same name and the same contents is always a change!

» Some objects in the TwinCAT tree require that they are also loaded in the background in order to
display them in the tree. Thus all methods, actions, etc. of a POU are also stored in it. For this reason it
is a good idea to close a project in TwinCAT first before fetching it again from the Source Control
System.

TE1000 Version: 1.2 11
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3 Configuration of the source control client

Selection of the Source Control Clients
1. select Tools -> Options menu in the Microsoft Visual Studio Shell

qu Microsoft Visual Studio

File Edit View Debug TwinCAT PLC Team 50L Tools Test Scope Analyze Window  Help

5 = B - ” w - - Process Editor 4
Attach to Process.. Ctrl+Alt+P

Connect to Database...

Solution Explorer e ow I

&

Connect to Server...

Add SharePoint Connection...

g BRGSO | ™

Code Snippets Manager... Ctrl+K, Ctrl+B
aEm

Import and Export Settings...

Customize...

= The dialogue window shows all the settings for the Microsoft Visual Studio Shell environment.
2. Select "Source Control"

Search Options (Ctrl+E) £ Plug-In Selection:

[ Environment -

. ) Specifies the source contrel plug-in to use with Microsoft Visual Studic and allows changes
I Projects and Solutions

to plug-in specific options,
4 Source Control
Plug-in Selection

Environment Current source control plug-in:

Visual Studio Team Foundation Se

. Visual Studio Team Foundation Server W
[- Text Editor Nome
b Debugging Microsoft Git Provider
b Performance Tools Visual Studio Team Foundation Server
I Database Tools Plastic 5CM Source Control Package
- F# Tools AnkhSVM - Subversion Support for Visual Studio
I» Graphics Diagnostics
- HTML Designer
[ NuGet Package Manager
[ Office Tools
[ S0L Server Teols
[ Text Templating hd

-~
W

| oK | | Cancel |

Further settings may be required depending on the selected Source Control Management System. They
ensure that the Project Compare is called for comparing TwinCAT projects. These settings are generated
automatically from the TwinCAT Project Compare for clients of the Visual Studio Team Foundation Server
and the AnkhSVN client for subversion.

12 Version: 1.2 TE1000
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3.1 Selection of the Compare Tool

Following the selection of the Source Control Client to be used in the project, the client must also be
configured so that the TwinCAT Project Compare Tool is used to compare and merge TwinCAT files. The
configuration of the individual clients can significantly differ.

Whereas clients such as TFS or PlasticsSCM allow different Compare Tools to be defined for the various
types of file, there are also clients that only permit a general Compare Tool to be set (e.g. AnkhSVN).
Beyond that, Source Control Systems such as GIT also allow a distinction to be made between local (project
settings) and global settings.

For the source control clients used most frequently with TwinCAT (TFS, GIT and AnkhSVN), the
configuration of the Compare tool can be automated from the TwinCAT project Compare-Tool.

Since not all features of the different clients can be discussed here, please refer to section Transfer
parameters of the TcProjectCompare [»_18] of the Project Compare tool for further details.

Defining of Compare tools

Some clients only allow a general compare/merge tool for all file extensions. For this reason the TwinCAT
Project Compare tool offers the option to define further compare tools for special file extensions (see Con-
figuration of the TcProjectCompare for use with source control [P_15]).

Configuration of the TcProjectCompare

In order to call the TwinCAT Project Compare Tool from the TwinCAT development environment, the
selected Source Control Plugins must be configured accordingly in Visual Studio.

Setting TwinCAT Project Compare as standard tool for "Compare and Merge" functions for subversion
AnkhSVN, Microsoft Team Foundation Server or GIT clients:

1. open TwinCAT Compare
2. select the Tools -> "Configure User Tools..." menu

Expand all
Reload
Switch Files

Configure User Tools...

Options...

3. in the following dialogue, select a standard tool "Merge". This is used for all areas outside of the PLC
(e.g. for the comparison of configurations for tasks).

TE1000 Version: 1.2 13



Configuration of the source control client BEGKHOFF

4. Click on "Export configuration"

o x
File types:
Extension Command Arguments Add..
| Export Configuration | OK || Cancel |

5. If the required Source Control Plugin has already been selected in Visual Studio Shell, you can export
the configuration for this plugin if you are using a Microsoft Team Foundation Server or an AnkhSVN
Client.

Configure User Tools - O

File types:
Extension Command Arguments Add...
Export Configuration .

Plugin

Visual Studio 12,0 TeamFoundation
Visual Studio 12.0Exp TeamFoundation
Visual Studio 12.0 AnkhSWVN

Visual Studio 12.0Exp AnkhSVN

14 Version: 1.2 TE1000
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A Configuration of the TcProjectCompare for use
with source control

The configuration of the TcProjectCompare can be generated from the software for use with some of the
most frequently used source control clients. At the moment, these are the following clients:

* Microsoft Team Foundation Server
- Git
* AnkhSVN

Generating the configuration of these clients

To generate the settings for one of the source control clients listed above, proceed as follows:
1. Open TcProjectCompare.
2. Select the menu Tools -> Configure User Tools....

Ff TwinCAT 3.1 Project Compare

|| &% Expand all
TC3IE f‘a Show Errorlist

Configure User Tools...

3 Addil =] Options...

4 57 TC3_IEC_LanguagesSample.tsproj
] System
[=] Motion
Bl rLC
/0
2’ Mappings

3. Click on Export Configuration.

[F Configure User Tools
File types:
Extension Command Compare Merge Add...
Remove
Modify
Export Configuration oK | | Cancel

TE1000 Version: 1.2 15
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4. In the following dialog, select the source control client for which the settings are to be generated from the
selection box.

B RS NN N L R AR LAy

@ configure User Tools — O >
File types:
Extension Command Compare Merge Add...
Remove

Export to specific source-control plugin...

Plugin

Visual Studio 14.0 TeamFoundation |
TcXaeShell 15.0 TeamFoundation

Visual Studio 16.0 (498eafod) TeamFoundation
Visual Studio 15.0 (T8d94b5e) TeamFoundation
Visual Studio 12.0 AnkhSVN

Export Configura) Visual Studio 14.0 AnkhSVN D

aIT I
T

5. In case Git is the source control client, you can select in the following dialog whether you want the
settings for the selection of the Compare Tool used to be saved globally or for the specific project. If you
save them for the specific project, select the .gitconfig file from your local repository. Then confirm your
selection with OK.

GIT Configuration x

Configure for

| Global vi

. C:\Users\User\.gitconfig

Config file found!

OK || Cancel |

= The configuration has been created.

Configuring other source control clients:

If you use a source control client that is not listed above, you must configure the use of the
TcProjectCompare in the respective source control client. To do this, use the transfer parameters listed in the

section Transfer parameters of the TcProjectCompare [»_18].

Dealing with non-TwinCAT flies

Some clients only allow a general compare/merge tool for all file extensions. For this reason the TwinCAT
Project Compare tool offers the option to define further compare tools for special file extensions.

Setting an external compare tool for file extensions:

1. Open the TcProjectCompare.

16 Version: 1.2 TE1000
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2. Select the menu Tools -> Configure User Tools....

Files | Tools
e~ | 4. Expand all
TC2UE (% Show Errorlist

| Configure User Tools...

3 Addil =] Options...

4 g TC3_IEC_LanguagesSample.tsproj
1 System
k=] Motion
Bl riC
& 7o

2’ Mappings

3. Click on Add.

[ 1=

% Configure User Tools

File types:
Extension Command Compare Merge Add...
Remowve
Modify
| Export Configuration | | oK || Cancel |

4. In the following dialog describe which file extension is used, which tool is to be called (Command line)
and which transfer parameters are required for compare or merge. Confirm the settings with OK.

Configure Tool x

Extension: | | (Example: plcproj, voxpraj, )

Command: | W || |

Compare Args: |%1 %l |

Merge Args: | |

TE1000 Version: 1.2
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4.1 Transfer parameters of the TcProjectCompare

Since not all special features of the various clients can be dealt with here, the transfer parameters of the
TwinCAT Project Compare Tools are briefly described below:

Transfer parameters for TwinCAT version 4020 or higher:

[filel File path — left side.

[filer File path, right side.

[filem File path for the merged file.
/dl Display name, left side.

/dr Display name, right side.

/sc Call via source control client.

Transfer parameters for TwinCAT versions 4018 or lower:

File path — left side.
File path, right side.
File path of merged file.

/dl Display name, left side.
/dr Display name, right side.
/sc Call via source control client.

In Project Compare tool version or lower 4018 the file paths for the left, right and merged file were
determined based on the order in which they are called. The order was always left, right, merged file.

Samples:
Compare (Compare/Diff):
Version 4018 for PlasticSCM:

C:\TwinCAT\3.1\Components\TcProjectCompare\TcProjectCompare.exe
"@destinationfile"™ "@sourcefile" /sc

Version 4018 for TFS:

C:\TwinCAT\3.1\Components\TcProjectCompare\TcProjectCompare.exe %2 %1 /dl %7 /dr
%6 /sc

Version 4020 for TFS:

C:\TwinCAT\3.1\Components\TcProjectCompare\TcProjectCompare.exe /filel %2 /filer
%1 /dl %7 /dr %6 /sc

Merge:
Version 4018 for PlasticSCM:

C:\TwinCAT\3.1\Components\TcProjectCompare\TcProjectCompare.exe /dl
"@destinationsymbolic" /dr "@sourcesymbolic" "@destinationfile" "@sourcefile"
"Qoutput" /sc

Version 4018 for TFS:

o\
N
oo
=

C:\TwinCAT\3.1\Components\TcProjectCompare\TcProjectCompare.exe %4 /dl

%7 /dr %6 /sc
Version 4020 for TFS:

C:\TwinCAT\3.1\Components\TcProjectCompare\TcProjectCompare.exe /filel %2 /filer
$1 /filem %4 /dl %7 /dr %6 /sc

18 Version: 1.2 TE1000
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5 Merge of TwinCAT PLC Projects

If more than one developer is working on the same PLC project, conflicts may arise when “checking in/
committing” the changes. For example, parallel POUs can be added/edited by more than one developer of
the PLC project. These conflicts must be solved if a consistent project is to be created. This procedure of
combining changes is called merging.

NOTE

The “automerge” function (automatic merging) of Source Control Clients can lead to the
loss of PLC objects (POUs, GVL, etc.)!

+ Deactivate automatic merging of Source Control Clients

» TwinCAT Project Compare must be configured as a merge tool (see Configuration of the TcProjectCom-
pare for use with source control [P_15])

In case of conflicts when checking in the PLC project, the following dialogue appears in the TSF Client:

Resolve Conflicts + > [N YHG] -

AutoResolve All = | [ Get All Conflicts @) Refresh | @ = (@ ~ D +

Path Filter applied - 1 Conflict: 1 Version

Name Type | Path & | Conflict Type | Description
SamplePLC.plcproj  PLCP... $/Developers Stuff/Doku/Sample/PlcCompareSample/PlcCompareSample/SamplePLC  Version The itern content has...

B Autolerge |~ Merge Changes In Merge Tool | = Take Server Version | [l Keep Local Version

The item content has changed

Content Changes: There are conflicting centent changes in the local and the server versions

Your Local Version is: 132867 The Server Version is: 132869

Changes are: local (edit)

Server edits: 152869

To solve these problems
1. Select the option “Merge Changes In Merge Tool”

2. After merging a PLC project (file extension *.PLCproj), request all files that were added to the PLC
project with “get latest version”.

TE1000 Version: 1.2 19
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