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Legal information

Use of application examples
Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG (“Siemens”). They are non-
binding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.

Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for
damages arising from a breach of material contractual obligations shall however be limited to the
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens
against existing or future claims of third parties in this connection except where Siemens is
mandatorily liable.
By using the application examples you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with industrial security functions that support the secure
operation of plants, systems, machines and networks.
In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security concept.
Siemens’ products and solutions constitute one element of such a concept.
Customers are responsible for preventing unauthorized access to their plants, systems, machines
and networks. Such systems, machines and components should only be connected to an
enterprise network or the internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.
For additional information on industrial security measures that may be implemented, please visit
https://www.siemens.com/industrialsecurity..
Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
under https://www.siemens.com/cert.
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1 Task

1

Note

Task

Introduction

In STEP 7 V17.0, WinCC Unified V17.0 or WinCC Professional V17.0, referred to
from now on as WinCC V17.0, TIA Portal Openness is included in the scope of
delivery of STEP 7 V17.0 / WinCC 17.0 in TIA Portal. This enables you to program
applications which automate engineering in TIA Portal.

Please note that the feature set of TIA Portal Openness depends on the base
installation of STEP 7 17.0 or WinCC 17.0.

Overview of the automation task

Scenarios

Making use of a text database, project texts must be automatically translated
by the program and pushed to the TIA Portal project. This allows you to quickly
use standardized texts in new projects.

The visualization must be automatically created using exported PLC data.

Project statistics or backups can be generated automatically. Using your
program, you can check whether programming guidelines have been adhered
to.

Projects can be automatically compared against global libraries and, if needed,
updated and compiled.

The offline project can be automatically compared with the online projects to
ensure plant consistency.

Tools and prefabricated project components are used to create whole projects.

TIA Portal Openness
Entry ID: 108716692, V1.5, 03/2023 5
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2 Solution

2 Solution
2.1 Overview
Advantages

The solution presented here offers you the following advantages:

Delimitation

Increased efficiency, thanks to faster execution of the task
Accuracy, thanks to the automation of consistent processes

Short commissioning times, thanks to program-supported creation of
configurations

Competitiveness, thanks to targeted use of resources

This application example does not provide a description of:

Basics of object-oriented programming
Basis on the programming environment, such as Microsoft Visual Studio
Basics of TIA Portal configuration

Basic knowledge of these topics is required.

TIA Portal Openness
Entry ID: 108716692, V1.5, 03/2023
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2 Solution

2.2 Hardware and software components

221 Applicability

These application examples are valid for
e STEP 7V17.0/WinCC V17.0 TIA Portal V17.0 TIA Portal Openness V17.0

222 Components used

The application examples were created with the following components:

Software components

Table 2-1

Component Qty. Item number Note
STEP 7 V17.0 1 6ES7822-1A.07-..
WinCC V17.0 1 6AV210.-....7-0

TIA Portal Openness V17.0 |1

Included in delivery of
STEP 7 V17.0 or

WinCC V17.0

Microsoft Visual Studio 2019 | 1

Sample files and projects

The following Table provides a list of all files and example projects.

Table 2-2

Component

Note

108716692_TIA_PortalOpenness_
GettingStarted_V17.zip

Introductory example on using TIA Portal
Openness (see chapter 5).

108716692_TIA_PortalOpenness_
Demo_V17.zip

Comprehensive example on using TIA
Portal Openness (see chapter 6).

108716692_TIA_PortalOpenness_
GettingStartedAndDemo_V17_en.pdf

This document.

TIA Portal Openness
Entry ID: 108716692, V1.5, 03/2023




3 Mode of operation

3 Mode of operation

3.1 TIA Portal Openness

TIA Portal Openness is included for free on the respective product DVDs for

STEP 7 V17.0 / WinCC V17.0. Its use requires that STEP 7 V17.0 or WinCC V17.0
first be installed. TIA Portal Openness provides you with DLLs that you can use to
access the TIA Portal platform. These DLLs are based on .NET Framework 4.6.1.

© Siemens AG 2023 All rights reserved

3.1.1 Feature set
Table 3-1
Scope of Function Further information /
application limitations

Project Open TIA Portal
Close TIA Portal
Connect TIA Portal
Disconnect TIA Portal
Open local Session Available in this form as
Save local Session of V17.0.
Close local Session
Create Project
Open Project
Save Project
Close Project

View Logical Tree see Dependencies
Physical Tree see Dependencies
Create new group see Dependencies
Open editor
Topology view
Network view
Compile
CAX Import
CAXx Export
Import Element as Simatic ML see Dependencies
Export Structure as Simatic ML see Dependencies

PLC Add external source
Generate blocks from external
source
Generate source from block

Options Settings

Help About TIA Portal Openness
Demo

Project library | Create new group see Dependencies
Edit group name see Dependencies
Copy element to project see Dependencies

TIA Portal Openness
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Scope of Function Further information /
application limitations

Export version

Global library Create new user library

Open user library

Save library

Close user library

Update project library

Export version

3.111 Dependencies

Availability, content and scope depend on your version as well as on the installed
software modules, such as STEP 7, WinCC Unified, WinCC Professional and
Sinamics Startdrive. See Figure 6-8.

3.1.2 Limitations

e With TIA Portal Openness V17.0, you can only access projects and libraries
with Version V17.0. If necessary, upgrade your project and/or your library
before use with TIA Portal Openness.

* No compatibility can be guaranteed between the different versions of TIA
Portal Openness. With a new version, changes to your program may be
necessary.

3.2 "Basic Project Generator" example

The "Basic Project Generator" program is intended to help you get started with
programming your first Openness application.

Some basic functions are already programmed into the program (e.g. open TIA
Portal), allowing you to build your own application on top of it.

3.3 "TIA Portal Openness Demo" example

The "TIA Portal Openness Demao" program contains many fully-programmed
functions of TIA Portal Openness. It is intended to offer you an overview of the
functionality as well as being a detailed programming aid.

TIA Portal Openness
Entry ID: 108716692, V1.5, 03/2023
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4 Creating a new TIA Portal Openness application

4 Creating a new TIA Portal Openness
application

4.1 TIA Portal V17.0

Install TIA Portal V17.0.

In STEP 7 V17.0 or WInCC V17.0, TIA Portal Openness V17.0 is included in the
Note scope of delivery and is installed along with it by default.

4.2 Managing user rights

To use and/or create the TIA Portal Openness application, the user must be added
to the "Siemens TIA Openness" user group.

Table 4-1
No. Action

1. [Right-click on the Start (Windows) icon in the Windows taskbar. Select "Computer
Management" and confirm the UAC dialog message by clicking "OK".

Metwork Connections

Disk Managermnent

Computer Managernent

Windows PowerShell

Windows PowerShell (Admin)

2. | Open "Local Users and Groups > Users", and double-click on the username

"OpennessUser".
A (;omputer Management (Local|| pame Full Name
h m System Tools &Administrator

@ Task Scheduler &jDefaultAccount
@ Event Viewer r

o Shared Folders Qussl

2 e
| Opennesslser 0 ennessUserI
Iv £ Local Users and Grougs r_F' £

TIA Portal Openness
Entry ID: 108716692, V1.5, 03/2023 10



© Siemens AG 2023 All rights reserved

4 Creating a new TIA Portal Openness application

No.

Action

General Profile

Member of:

3. | Change to the "Member Of" tab and click the "Add..." button.

M Users

BBI'I'IC"V'E!

OK

Changes to a user's group membership
are not effective until the next time the
user logs on.

Cancel

Apply

Help

4. | Enter "Siemens TIA Openness" and confirm by clicking "OK".

Select this object type:

|Groups | Object Types...
From this location:

D || Locatins..
Enter the object names to select (examples):

Siemens TIACpenness Check Names

Advanced... Cancel

5. | Close all open dialogs and log in again.

TIA Portal Openness
Entry ID: 108716692, V1.5, 03/2023
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4 Creating a new

TIA Portal Openness application

4.3 Creating the project

Table 4-2

No.

Action

Create a new project (e.g. in Microsoft Visual Studio).

Create the references to the Openness DLLs (Siemens.Engineering.dll und
Siemens.Engineering.HMI.dIl). They are located in the TIA Portal installation directory
under "... > Siemens > Automation > Portal V17_0 > PublicAPI > V17.0".

Set the "Copy Local" property of both DLLs to "False".

4 i [c#] Basic Project Generator
b & J Properties
4 " References
& Analyzers
=0 Siemens.Engineering

TIA Portal Openness
Entry ID: 108716692,

u-B Systern
Properties T ix
Siemens.Engineering Reference Properties -
:
(Mame) Siemens.Engineering
Aliases global
ICc:p;.-‘LccaI FaIEEI
Culture
Description Build Reason: Manual, Changesel
Ermnbed Interop Types False
File Type Assembly
Identity Siemens.Engineering
Path C:A\Program Files\Siermens\Auton
Resolved True
Runtime Version v4,0.30319
Specific Version False
Strong Name True
Version 17.0.00
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4 Creating a new TIA Portal Openness application

4.4 Configuration file / AssemblyResolve

To find the path to the Openness DLLs, you can use either a configuration file or
the "AssemblyResolve" event.

Table 4-3
No. Action
1. Configuration file

If you chose a different path than the default path when installing STEP 7 V17.0 or
WinCC V17.0 (TIA Portal), replace the default path with your installation path in the
configuration file. Create the application configuration file in the same directory as
the Openness application.

AssemblyResolve

To establish the connection to TIA Portal, you can use the
Resolver.GetAssemblyPath method. This involves reading the TIA Portal
installation path from the registry so that the program can be used independently of
the installation path.

4.5 Grant access

Table 4-4

No.

Action

1.

The following security notification appears when you launch the application for the
first time:

Upenness access (UU337

\Users\Siemensisourcelrepos\basic-project-generator\Basic
Project Generator\Basic Project Generatoribin\Debug' is
attempting to access the TIA Portal with the process ID 13812.
Do you want to grant access?

9 The application ‘Basic Project Generator.exe’ located on 'C:

To grant access: Yes'.
To grant access and save the authorization: "Yes to all”.
To denyaccess: "No™.

3 MA Portal instance(s) islare active.

| Yes ||@ Yes toall H Mo 1

Source: System manual
(https://support.industry.siemens.com/cs/ww/en/view/109477163)

Confirm the message with "Yes" to allow access once. Confirm the message with
"Yes, all" to always allow access for this application. Click "No" to deny access.

If you are working with Microsoft Visual Studio, you might receive the message
Note even though you have already clicked "Yes to all*. Follow the instructions in the
article referenced in \5\ to prevent this.

TIA Portal Openness
Entry ID: 108716692,
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5 Basic Project Generator

5 Basic Project Generator

51 Overview

The "Basic Project Generator" program is intended to help you get started with
programming your first Openness application.

You can find a fully compiled "exe" file in the download
Note "108716692_TIA PortalOpenness_GettingStarted V17.zip" in the
"BasicProjectGenerator_Appl.zip"

Figure 5-1
ol
TIA Portal TIA Portal project Add new device Compile
(®) With user interface Device templates Device list
() Without user interface
Open TIA Portal
Process D Project name Device name
Target directory Station name
Order number
<
Processes Available project Version Device to compile
Type identifier

ProjectGeneratorService. Get AvailableProject called from UpdateProject UiState
ProjectGeneratorService. GetCument TiaProcess|d called from UpdateProjectLiState
ApiWrapper.DoGetCument TiaProcess|d called from GetCument TiaProcessid
Update DevicelliState

UpdateCompile LiiState

202109-23 10:05:02675  BasicProjectGenerator_Load

2021-09-23 10:05:02679  AddRadioCheckedBinding

2021-09-23 10:05:03.360
2021-09-23 10:05:03.361

Status information about the program sequence appears in the list box. The current

status is highlighted in blue.

TIA Portal Openness
Entry ID: 108716692, V1.5, 03/2023
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Figure 5-2

Solution Explorer

@@ -2 @ o s

Search Solution Explorer (Ctrl+) P~

5 [g] Selution 'Basic Project Generator' {1 of 1 project)
4 i [c#] Basic Project Generator
b & M Properties
b @ References
4 Assets —@
L DeviceCatalogxml
4 Interfaces

L H

¢ ApiResolver.cs

c# ApiWrapper.cs

c# TraceWriter.cs

4 Models —0®
c# Accesslevelcs

c# Autologoff.cs

€# Catalog.cs

=
B o m

-~

c# Device.cs

c# Deviceltem.cs

c* DeviceModel.cs

c# DisplayAutologoff.cs
c# PlcAccesslevel.cs

c# ProjectModel.cs

4 Services —@

c# ProjectGeneratorService.cs
4 Userinterfaces —@
b & (=] BasicProjectGenerator.cs
b & ES] MewTiaPortalProject.cs
b & 5] PlcSecuritySettings.cs

&y App.config

b & ©* Program.cs —@

A A
oo om W omom R mm

-
m
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5 Basic Project Generator

Table 5-1

No.

Description

1.

Program.cs contains the Main function as a jumping-off point for the
application.

The BasicProjectGenerator.cs, as the main view of the application (see
Figure 5-1) contains all control elements and the implementation of the event
handler for the control elements.

NewTiaPortalProject.cs iS a dialog view for creating new projects.

PlcSecuritySettings.cs is a dialog view for adding security settings when
creating new devices.

ProjectGeneratorService.cs is the interface between the user interface
(see item 2 in this Table) and the TIA Portal Openness API (see item 5 in this
Table).

All data objects are defined in the Models area. A detailed description (if
necessary) can be found in the chapters pertaining to the groups.

In the Interfaces area you can find the implementation of the access logic
to the TIA Portal Openness API in the form of ApiWrapper.cs as well as
interfaces/services used across the whole application.

ApiWrapper.cs IS the only class that contains a reference to
"Siemens.Engineering.dll". All API function calls are grouped in regions
according to topic in the Apiwrapper class.

DeviceCatalog.xml iSs a template file that provides meta-information about
adding new devices. New devices can be added to this device catalog at any
time. The device catalog is reloaded when creating or opening a project. This
is done by calling the method LoadbDeviceCatalog in the class
ProjectGeneratorService .

TIA Portal Openness
Entry ID: 108716692,

V1.5, 03/2023 16



© Siemens AG 2023 All rights reserved

5 Basic Project Generator

5.2 “TIA Portal" group
Figure 5-3
TIA Portal
(@) With user inteface
() Without user inteface
Open TIA Potal ———(2)
Process 1D
Processes
Table 5-2

No. Description

1. |UsetheWith user interface and Without user interface radio buttons to
select whether to launch TIA Portal with or without a user interface. In the
BasicProjectGenerator Load method, the radio buttons are linked to the
TiaPortalMode property of the ApiWrapper class. They are assigned to the
values that must be set when an option is selected.

2. |To open an instance of TIA Portal, click the Open TIA Portal button. The
DoOpenTiaPortal method of the ApiWrapper class creates a new instance and
assigns it to the TiaPortal property of the ApiWrapper class.

Because the TiaPortalMode property is linked to the radio buttons (see item 1), the
selected start mode will be used automatically.
TiaPortal = new TiaPortal (TiaPortalMode) ;

3. | After creating a TIA Portal instance, the process ID of this instance will appear in the
text field as information (see Figure 5-7).

4. | After the application starts, all TIA Portal instances will be detected and, together with
the TIA Portal Mode information, made available as a list in the Combo Box (see
Figure 5-7). Once a process ID is selected that differs from the process ID in item 3,
the Connect TIA Portal button will be automatically activated.

5. |Click the Connect TIA Portal button to create a connection to a TIA Portal
instance. The DoConnectTiaPortal method in the ApiWrapper class is called.
The information in the text field from item 3 is updated with the process ID of the
connected instance.

TIA Portal Openness
Entry ID: 108716692,
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5 Basic Project Generator

No. Description

6. Click the Close TIA Portal button to close the TIA Portal
instance. In the class ApiWrapper, the method
DoCloseTiaPortal is called. Any project still open will be
closed in the process. If the project contains unsaved changes,
you will be prompted to pick an option (see

Figure 5-8).
5.3 “TIA Portal project” group
Figure 5-4

TIA Portal project

Project name

Target directony

Available project

686 L6 dS

Table 5-3

No.

Description

1.

If you want to create a new TIA Portal project, click the Create new project
button and follow the instructions in Table 5-4. First, the CreateNewProject
method in the ProjectGeneratorService class is called in order to enter the
project name and the destination directory. Then the system calls the method
DoCreateNewProject inthe class ApiWrapper.

If you want to open an existing TIA Portal project, click the Open project button
and follow the instructions in Table 5-5. The method DoOpenProject is called in the

class ApiWrapper.

The name of the open project appears as information in the Project name text
field.

The path of the open project file appears as information in the Target directory
text field.

If a connection was established with a running TIA Portal instance which already
contained an open project, then the project name appears in the text field
Available project and the Load project button is automatically enabled.

TIA Portal Openness
Entry ID: 108716692,
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No. Description

6. |If you want to display or edit the project data from an available project (see item 5),
click on the Load project button. The method DoLoadProject is called in the
class ApiWrapper.

7. |If you made changes to a project, the Save project button will be automatically

enabled. Clicking on the Save project button will save all changes to the project.
The method DoSaveProject is called in the class ApiWrapper.

8. Click the Close project button to close an open project. This
will run a check for whether the project was modified. If yes, you
must make a decision before closing (see

Figure 5-8). In that case, follow the instructions in Table 5-6. The method
DoCloseProject is called in the class ApiWrapper.
Figure 5-5

Project name | :_@
Directory path | _(3)_| N
Create \@ Cancel \®

Table 5-4

No. Description

1. |Enter a name for the new project. The name must comply with the Windows rules for
file names.

2. | Open the File Explorer and select the destination directory where the new project will
be created.

3. | The selected directory path appears in the text field and can be edited there if
desired.

4. | Click the "Create" button to create the new project. By calling
ValidationProvider, your input will first be validated and, if valid, the dialog will
close and the new project will be created.

5. | Click the "Cancel" button if you wish to abort the process.

TIA Portal Openness
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Figure 5-6
B8 Open X
« “ A < Siemens » source » TIA Portal Projects » TestProject v | QO O Search TestProject
Organise » Mew folder =~ O @
TreeStructure ™ Mame Date medified Type Size
@ Cnelrive AdditionalFiles File folder
— I File folder
W This PC Logs File folder
- 3D Objects Systern File folder
I Desktop TMP File folder
Z| Documents UserFiles File folder
‘ Downloads Vel File folder
J‘ Musi XRef 20/00/2021 10:11 File folder
usic
. I TestProject.apl7? 20/09/2021 10:11 Siemens TIA Porta... 8 KB
&=/ Pictures
m Videos
. Local Disk (C)
w
File name: ~ | | TIA Portal projects (*.ap*) ~
Open Cancel
Table 5-5
No. Description
1. | The file filter for the project files is set to * . ap, and so all project versions will appear.
Make sure to load the correct version.
Figure 5-7
i e - O X
TIA Portal TIA Portal project Add new device Compile
Device templates Device list
Create new project CPU 15163-V18 v 57-1500/ET200MP station_1
57-1500/ET200MP station_2
S57-1500/ET200MP station_3
[ Include Failsafe 57-1500/ET200MP station_4
Process |D Project name Device name
2160 | ‘ BasicOpenness ‘ |PLC_5 |
Target directory Station name:
|C:\Users\Siemens\source\TIA Port| [57-1500/ET200MP station |
Order number
6EST 516-3AN00-0ABD < >
Processes Available project Version Device to compile
ID 2160 With Ul - BasicOpenness | [r2 | S7-1500/ET200MP station_1
Type identifier
OrderNumber:6ES7 516-3AN00-0AI Emradza
Add new device
Close TIA Portal Close project
2021-09-2311:50:23.530  cob_Devicelist_SelectedindexChanged ~
2021-05-23 11.50:23.532 ProjectGenerator Service. SetCument Device called from cob_Devicelist_SelectedIndexChanged
2021-09-23 11:50:23.534  ApiWrapper.SetCument Device called from SetCurrentDevice
2021-05-23 11.50:23.635 Device found: S7-1500/ET200MP station_1
2021-09-23 11:50:23.726 LoadDeviceCatalog
2021-09-23 11:50:23.728 ProjectGeneratorService. LoadDeviceCatalog called from LoadDeviceCatalog
2021-09-2311:50:23.918  cob_Device Templates_SelectedindexChanged
i
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Figure 5-8

B

Do you want to save the changes to the current project?

CK YESCK NOCKCEHCH

Table 5-6

No.

Description

The message box (see

Figure 5-8) will prompt you to decide what will happen with the changes to the
project.

To save the changes and close a project, click "Yes".

Click "No" to close a project without saving.

Click "Cancel" to abort the "closing process".

TIA Portal Openness
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54 "Add new device" group

Figure 5-9

Add new device

Device templates

Device name

Station name

Order number

Version

Type identifier

R ERERY:

Table 5-7

No.

Description

1.

When creating a new project or opening an existing project, the device
catalog (see Table 5-1 item 6) is loaded and made available as a device list
in the Combo Box (see Figure 5-10).

The device catalog provides the metadata Include Failsafe, which is enabled or
disabled when selecting a device template from the list. This depends on how the
template was configured. If the Tnclude Failsafe option is set, then the Access
Level Full access incl. fail-safe (no protection) will be selectable in
the Security Settings dialog. Otherwise, this Access Level will not be present.

The device name from the template.

The station name from the template.

The order number from the template.
Please be sure to observe the note below!

The version here is the firmware version.

The Type identifier is the property public string Typeldentifier =>
"OrderNumber:" + OrderNumber + "/" + FirmwareVersion; from the
Device class. It is displayed as read-only information.

Please be sure to observe the note below!

Click the Add new device button to add a new device. When the new
device is added, the Security Settings dialog opens automatically. You
will be prompted to enter the settings (see

Table 5-8).

TIA Portal Openness
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Note

Enter invalid device information such as Order number and/or Version can cause a
program error (see Figure 5-12). Here, calling boaddNewDevice in the ApiWrapper
class will fail.

Therefore, only add valid device information to the device catalog.

Figure 5-10

Add new device

Device templates

CPU 1516-3-V1.8 ~

CPU1516-3-V1.8
CPU1516-3-V2.9
CPU1516-3-V2.9
CPU 1513F-1-V1.8

CPU 1513F-1-V2.5 |

Figure 5-11

PLC security settings

Protection of confidential PLC data

Protect the PLC corfiguration data

Mew password

Confirm password

PLC access protection

Access level | Full access (o protection) ~
Full access (no protection

Mew password

Full access incl. fail-safe (no protection)
Read access
HMI access

No access (complete protection)

Confirm passwaord

CPU display protection

Enable display protection

MNew password

Confirm password

Time until auto logeff | 15 minutes i

Create Cancel

Figure 5-12

05:13.842  ApiWrapper. DoAddMNewDevice called from AddNewDevice
05:14.416 Emor when calling method CreateWithltem'® of type "Siemens. Engineering. HW DeviceComposition’. Mo hardware object found with the Type ld|
05:34.792 btn_AddMNewDevice_Click

05:35170  GetNewDevice

05:35.175 ProjectGeneratorService. Add New Device called from btn_AddMewDevice_Click

05:35.178 ApiWrapper. DoAddNewDevice called from AddNewDevice

05:35.250  Ewmor when calling method CreateWithltem' of type 'Siemens.Engineering HW .DeviceComposition'.  No hardware obje
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Figure 5-13

Protection of confidential PLC data

Protect the PLC configuration data

New password | ,,,,,,,,,

Confim password | .........

PLC access protection

Access level | No access [complete protection)  ~

New password | ,,,,,,,,,

Confim password

CPU display protection

Enable display protection

MNew password | """"

Corfim password | """"

Time until auto logeff | 15 minutes

Create \@ Cancel

4

L il

d

Table 5-8

No. Description

Enable this option to secure access to PLC data with a password.

The access password to the PLC configuration.

The password must meet the following requirements:

e Atleast 9 characters long

e Atleast one capital letter

e Atleast one number

e At least one of the following special characters: @$ ! %* ?&

3. | Repeat the password you have entered.

Select the desired "Access level" (see Figure 5-11).

5. | The password for the PLC access level.

The password must meet the following requirements:

e Atleast 9 characters long

e Atleast one capital letter

e At least one number

At least one of the following special characters: @$ ! %* ?&

6. |Repeat the password you have entered.

7. | Enable this option to password-protect access via a display.

8. | The password for signing in on the display.

The password must meet the following requirements:
e Length between 3 and 8 characters

e  Only capital letters and numbers are allowed

TIA Portal Openness
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No.

Description

9.

Repeat the password you entered.

10.

Choose the time after which the system will automatically log out on the
display (see

Figure 5-14).

11.

Create the security settings for the new device by clicking the "Create" button. By
calling ValidationProvider, your input will first be validated and, if valid, the
dialog will close and the security settings will be created and assigned to the new
device.

12.

If you wish to abort creation of the security settings, click the "Cancel" button. Please
observe the note below!

If you add a new device to a project and then you abort creation of security
Note settings, errors will be thrown when compiling this device because the security
setting configuration is strictly required.

Figure 5-14

CFPU display protection

Enable display protection

MNew password | """" |

Conrfirm password | """" |

Time until auto logoff | 15 minutes hd

Dizable

1 minute
2 minutes
5 minutes

10 minutes

30 minutes

1 hour
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5.5 "Compile" group

Figure 5-15

Compile

Device list

<

5

Device to compile

—0
— 06

Table 5-9
No. Description
1. |List of all devices from the open project

(see also Figure 5-16).

Combo Box for selecting a device to compile
(see also Figure 5-16).

To start compiling, click the "Compile device" button (see also Figure 5-16).
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Figure 5-16
B Easic Proje — O >
TIA Portal TIA Portal project Add new device Compile
Device templates Device list
Create new project CPU 1516-3- V1.8 v 57-1500/ET200MP station_1
57-1500/ET200MP station_2
. z = S57-1500/ET200MP station_3
en TIA 'pen proj i 57-1500/ET200MP station_4
LRkt 57-1500/ET200MP station_5
Process ID Project name Device name
2160 | |EIEsAcOpenne55 | |PLC_B ‘
Target directory Station name
|2\ Users)\Siemens)\source TIA Port| [57-1500/ET200MF station |
Order number
|6E57 516-3ANDO-DABD < >
Processes Available project Version Device to compile
D 2160 With UI - BasicOpenness | [z | S7-1500/ET200MP station 5
Type identifier
et TIA ) [orderumber 6ES7 516-3ANDD-0AI | Comaile device |
Save project Add new device
Close TIA Portal Close project
2021-09-23 11:55:16.895 Device found: 57-1500/ET200MP station_5 ~
2021-08-23 11:55:21.676  btn_CompileDevice_Click
2021-09-23 11:55:21.678 ProjectGeneratorService CompileDevice called from btn_Compile Device _Click
2021-09-23 11:55:21.682  ApiWrapper.DoCompileDevice called from CompileDevice
2021-09-23 11:55:28.608  Compiling Software of S7-1500/ET200MP station_5 - PLC_5
Path: Program blocks / State: Success / Description: Block was successfully compiled.
State: Success / Description: Compiling finished (emors: 0; wamings: 0} _®
li Hardware of 57-1500/ET200MP station 5 - PLC_&
Description: Compiling finished ({errors: 0; wamings: 0}

Table 5-10

No.

Description

1. |The individual compilation sub-processes are output as status information. For
example, if you do not specify any "CPU display protection” in the security settings
(see Figure 5-13), then a warning will be issued (see Figure 5-17).

Figure 5-17

41:52437  Compiling Software of 57-1500/ET200MP station_10- PLC_10

41:52 679  Path: Program blocks / State: Information / Description: No block was compiled. All blocl
41:52736  State: Success / Description: Compiling finished {emors: 0; wamings: 0)

41:53.627  Compiling Hardware of 57-1500/ET200MP station_10- PLC_10

does not

/ scn ion: The 57- 1CPU displa

41:54183  Path: PLC 1_1]' / State: Wamlng f D_escnptlon PLC 10 does not contain a configured protection level

ks are up4o-date.

contain ai
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6

6.1

Note

TIA Portal Openness Demo Application

Overview

The Model-View-ViewModel (MVVM) architectural pattern was used in developing
the "TIAPortalOpennessDemo" application. See Figure 6-1 and Figure 6-8.
Accordingly, the solution consists of multiple projects that are organized in various
areas (see Figure 6-9). This is intended to further simplify the introduction to
developing your own Openness applications. For a description of the individual
areas and projects, see Table 6-4.

Figure 6-1

Databinding

ViewModel

Presentation and Presentation Logic Business Logic and Data

To show you how to streamline development of your Openness applications for different
versions, we have developed this Demo Application in such a way that you can develop and
support multiple versions of the Siemens.Engineering.dll and the Openness API with only
one solution and one application.

To realize this, you must reference in parallel multiple versions of the
Siemens.Engineering.dll in the projects that require a reference to the
Siemens.Engineering.dll. In addition, you must disable the "Auto-generate binding redirects
in the project properties in every project in this solution (see Figure 6-2, red frame).

For how to proceed in this case, see the description in Table 6-4, no. 4.

Figure 6-2
” File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help Search (Ctrl+Q)
ie- Breo bW » (' | Debug ~ AnyCPU ~ P Start ~ a @ -
&
Application
5 L N/A N/A
S Build
[}
5 Build Events Assembly name: Default namespace:
:; Debug iaPortalOpennessDem ‘ |T|aPortaIOpennEssDemo
2
Resources Target framework: Qutput type:
Services MET Framework 4.8 ~ | Windows Application ~
Settings [] Auto-generate binding redirects
Reference Paths Tartup object J
Signing TiaPertalOpennessDemo.Pregram i Assembly Information...
Security
Publish Resources
e Bmahic Specify how application resources will be managed:
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6.2 Setting up the solution

This solution contains projects for the modules Step7, Sinamics Startdrive, WinCC
Professional and WinCC Unified.

Note . .
If you did not install the necessary software for these modules, you must unload
the projects from the solution.
The same applies for the implementation of individual versions that are unavailable
or which you do not intend to support. In this case as well, please unload the
corresponding directories from the projects.
Everything that you unload from the solution or from a project will be retained and
can be reloaded at a later time.
6.2.1 Unload project
Figure 6-3
[ 10-AP| Base Build Dependencies
4 11-APl Meodules Add
I & (% SinamicsStartdrive o
b & Step? @\Aanage MuGet Packages...
b a TiaPortalOpennessAdap Convert to VB
B & ¢ WinCcProfessional )
b 5[ WinCeUnified '%e’: as Startup Project
3 20-Modules Debug
b 30-Core Initialize Interactive with Project

b & [ TiaPortalOpennessDemo

Git

Code Formatter
Cut

Paste

Remove

Rename

3%
x
@— Unload Project

Table 6-1
No. Description
1. Installation-dependent projects
2. Installation-dependent projects
3. Unload a project from the solution using the project context menu.

TIA Portal Openness
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6.2.2 Reload project
Figure 6-4
Solution Explorer
&8 o-2 B K[
Search Solution Explorer (Ctrl+a)
5 [3] Solution ‘TiaPortalOpennessDema’ ( 19 projects)
00-Solution tems
[ 01-Infrastructure
4 10-API Base
4 11-APl Modules
b [} SingmicsStartdrive (unloaded)
b &[c# Step) Reload Project
b @ [e#] TiaPortalyp—~nnessAdapterServid Reload ProjecN\yith Dependencies
b & [£# WinCcProhegsional - —
b &8 WinCeUnified SRS LE
[ 20-Modules New Solution Explorer View
L e T € Edit Project File
bz [ral TiaPrrtalinennecsDemn
Table 6-2
No. Description
1. Solution Explorer To display the unloaded projects in the
@& o-2am| £ solution, the "Show All Files" function

must be enabled for the solution.

Search Solution Explorer (Ctrl+d)
& [g] Solution TiaPortalOpennessDemo' ({1 )f 19 projects)
00-Solution ltems

3 01-Infrastructure
3 10-AP| Base
4 11-API Modules

[ I.'ﬁSinamicsStartdri\re(unloaded]

Select the project to be loaded.

The project can be loaded to the solution with the context menu of the selected
project.

TIA Portal Openness
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6.2.3

Exclude project folder from a project

Depending on which version you are not using, you must exclude the
corresponding implementations for these versions from the projects. To do this,
use the context menu with the function "Exclude From Project" (see Figure 6-5).

This will enable you to compile the projects and/or the solution. Clean structuring of

the source code is especially important for this reason.
The following projects contain version-specific implementations:

TiaPortalOpennessAdapter — Models — V...

SinamicsStartdrive — Services — V...
Step7 — Services — V...

TiaPortalOpennessAdapterService — Services — V...

WinCcProfessional — Services — V...
WinCcUnified — Services — V...

Figure 6-5
|4 10-AP| Base
4 11-API Medules

4 & [c# SinamicsStartdrive
b & M Properties
P 2@ References
4 Services
V150
V151
V16_0
V70 | @
B & C#* SinamicsStz
b & [c8] Step7
P & [£#] TiaPortalOpen
b & [24) WinCcProfessi
P &£ WinCcUnified
3 20-Modules

4
4
4
4

Add

View in Object Browser
Format Selected XAML

Scope to This

New Solution Explorer View
Git

Exclude From Project
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6.2.4 Include a project folder in a project

Figure 6-6
Selution Explorer

@8 o-2¢ aB L=

Search Solution Explorer (Ctrl+a)
53] Solution 'TiaPortalOpennessDeme' (19 of 1 )projects)

00-Solution [tems

|4 01-Infrastructure
3 10-AP| Base
4 11-API Modules

4 v [cH] SinamicsStartdrive
b & M Properties

[ References
bin
obj
Services /®
b V150
b V15_1 Add
I V160 View in Object Browser
b HLE ® Format Selected XAML
P & €% SinamicsStartdr
[ Step7 Scope to This

b i [c#] TiaPortalOpennesss Mew Solution Explorer View

b & [c#] WinCcProfessional )
b & [E] WinCcUnified B /®
4 20-Modules Include In Project

Table 6-3
No. Description
1. Activates the "Show All Files" function via the context menu of the project
"SinamicsStartdrive".
2. The excluded project folder that you wish to include in the project.
3. ]I‘E>|<gcutes the function "Include In Project" via the context menu of the project
older.

TIA Portal Openness
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Figure 6-7
: Siemens.Engineering reference
1
1
. View Module I . Openness
Vi M |
User iew Model odel Provider : Service API
1
1
. . iy H
Select] engineering and openness versipns | Load module |
» . 1
expansions |
1
1
1
1
1
Cregte
»
Menu T >
action - LTI
» Servjces
»|  Delegate h
command :
P| Publisher: |
Eventmessage '
1
1
1
1
Sibscriber: :
Eventmessage 1
Get service :
> 1
___________________ 1
< 1
Instance 1
1
1
1
Service call 1
1 -
1 >
! API call
! »
1 L
1 q-------------
: Get result
I !
1
1
. |
1
----------F--=--=---- F-=—=—=-=-=--- Process result
Set data '
1
1
Process data :
1
1
1
1
€ - - - - -~ |
Get result :
- - - - - - |
Display :
result 1
1
1
View Module 1 . Openness
i Service
User View Model Model Provider : API
1
1
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Figure 6-8

Openness API

Demo Module:

TiaPortalOpennessAdapterSer

Demo Module:
Step7 (Plc Software Service)

Demo Module:

WinCcUnified (HMI Software

Demo Module:
WinCcProfessional (HMI

Demo Module:
SinamicsStartdrive (Sinamics

- Security
- Settings

- PlcForceTable
- PlcWatchTable

- HmiOpcUaAlarmType
- HmiSystemTag

- HmiTag

- HmiTagTable

- HmiScreen

- ScreenOverview

- ScreenPopupFolder

- ScreenSlideinSystemFolder
- ScreenTemplateFolder

- Tag

- TagFolder

- GraphiclList

- Textlist

vice (Default Service) Service) Target Service) Service)
I I
Namespaces: Namespaces: Namespaces: Namespaces: Namespaces:
Siemens.Engineering Siemens.Engineering Siemens.Engineering Siemens.Engineering Siemens.Engineering
.Compiler SwW .HmiUnified HMI .MC.Drives
HW .SW.Blocks .HmiUnified.HmiAlarm .HMI.Communication
Library .SW.ExternalSources .HmiUnified.HmiConnections .HMI.Cycle
SW.Tags .HmiUnified.HmiLogging .HMI.RuntimeScripting
.SW.TechnologicalObjects .HmiUnified. HmiOpcUaAlarm .HMl.Screen
SW.Types .HmiUnified.HmiTags HMI.Tag
.SW.Units .HmiUnified.HmiScreens .HMI.TextGraphicList
.SW.WatchAnForceTables
Types: Types: Types: Types: Types:
- TiaPortal - PlcSoftware - HmiSoftware - HmiTarget - DriveObject
- Project - PlcBlock - HmiAlarmClass - Connection - DriveObjectComposition
- Device - PlcExternalSource - HmiAnalogAlarm - Cycle
- Deviceltem - PlcTagTable - HmiDiscreteAlarm - VBScript
- DeviceltemAssociation - TechnologicallnstanceDB - HmiConnection - VBScriptFolder
- ICompilable - PlcType - HmiAlarmLog - Screen
- SystemGloballLibrary - PlcUnit - HmiAuditTrail - ScreenFolder
- UserGloballLibrary - PlcUnitProvider - HmiDatalog - ScreenGlobalElements
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Figure 6-8 gives you an overview of the most important namespaces and types
used in the TIAPortalOpennessDemo application.

To follow the description, launch the program "TIAPortalOpennessDemo.exe" and
open the project with Microsoft Visual Studio.

You can find a fully compiled "exe" file in the download
Note "108716692_TIA PortalOpenness_Demo_V17.zip" in the

"TiaPortalOpennessDemo_Application.zip".

Figure 6-9

4
4
4
4

TV v v v Vv v v

TV v v v

b

Solution Explorer

G©E o-2¢ 0@ L

Search Solution Explorer (Ctrl+ )

01-Infrastructure
& [#] SharedResourceDictionary
i [#] TiaPortalOpennessDemaStyling
& [#] TiaPortalOpennessinfrastructure
10-AP| Base
i [#] TiaPortalOpennessidapter
i [#] TiaPortalOpennesshdapterBase
i [#] TiaPortalOpennessidapterContracts
& [#] TiaPortalOpennessModuleProvider
11-APl Modules
& SinamicsStartdrive
& [c#] Step7
& [#] TiaPortalOpennessidapterService
& WinCcProfessional
& [#] WinCclUnified
20-Modules
& ContentModule
& [c#] LibraryModule
&[] MultiuserProjectModule
& [c#] ProjectModule
& [#] TiaPortalModule
30-Core
& TiaPortalOpennessCore

I & [c# TiaPortalOpennessDemo

& ] Soluticn ‘TiaPortalOpennessDemo’ (19 of 19 projects)

bbb

b
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Table 6-4

No.

Description

4 i [c#] TiaPortalOpennessDemo
b & M Properties
< References
Adapter
Controls
DesignTimeViewModels

P
P
P
P
4 Images
P Services
P Themes
P ViewModels
4 Views
5 97 App.config
b &) Appxaml
& ¢7 packages.config
P & ¢ Program.cs

1. |The TiaPortalOpennessDemo project is the main project in the solution.

e  Adapter contains additional classes
needed for MVVM in connection with the
Prism framework.

e Contracts contains all interface
definitions for this project.

e DesignTimeViewModels contains the
ViewModel with sample data for the WPF
Design.

e Images contains the application icon.

e  Services contains the service
implementations.

e Themes contains a WPF resource.
e ViewModels and Views contain the

individual classes corresponding to the
MVVM architectural pattern.

4 30-Core
4 i [c#] TiaPortalOpennessCore
b & S Properties
& References
Commands
Contracts

b

b

4

3 DesignTimeViewModels
3 Events

b Utils

b ViewModels

P Views

5§ packages.config

2. | The Core area contains the TiaPortalOpennessCore project.

b & € TiaPortalOpennessCoreModule.cs

e Commands contains the Command
definitions.

e Contracts contains all interface definitions
for this project.

e DesignTimeViewModels contains the
ViewModel with sample data for the WPF
Design.

e Events contains all Event definitions,
grouped by topic.

e  Utils contains various internal helper
classes used only within this project.

e ViewModels and Views contain the
individual classes corresponding to the MVVM
architectural pattern.

TIA Portal Openness
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No.

Description

4 20-Modules
4 i [c%] ContentModule
b & M Properties
b ' References

4 DesignTimeViewModels
3 ViewModels
3 Views

b & c* ContentModulecs
597 packages.config
4 i [c#] LibraryModule
b & M Properties
P References
DesignTimeViewModels

b Utils
b ViewModels
4 Views

P & c# LibraryModule.cs
& ¢ packages.config
4 i [ MultiuserProjectModule
b & M Properties
b & References

3 Base
b ViewModels
3 Views

597 packages.config
4 i [c#] ProjectModule
b & M Properties
b & References
b Base
4 DesignTimeViewModels
3 ViewModels
3 Views
597 packages.config
b & © ProjectModuleModule.cs
4 & [c#] TiaPortalModule
b & M Properties
P References
3 DesignTimeViewModels
3 Utils
b ViewModels
4 Views
& ¢ packages.config
P & c* TiaPortalModuleModule.cs

3. | The Modules area contains the projects for implementing the logic for individual topic
areas, such as TIA Portal instance or project.

P & ¢ MultiuserProjectModuleModule.cs

e DesignTimeViewModels contains the
ViewModel with sample data for the WPF
Design.

e ViewModels and Views contain the
individual classes corresponding to the MVVM
architectural pattern.

e  Utils contains various internal helper
classes used only within this project.

e Base contains the base implementation
of the ViewModel.

TIA Portal Openness
Entry ID: 108716692, V1.5, 03/2023

37



© Siemens AG 2023 All rights reserved

6 TIA Portal Openness Demo Application

No.

Description

The API Modules area contains the projects that provide special extensions. They
can be loaded based on their use when the application starts. It should be noted that
only the modules can be loaded for which the required engineering and Openness
software versions are installed. The TiaPortalOpennessAdapterService is the default
service and is always loaded when the application starts. It is therefore an exception.

4 11-API Modules
4 & [c#] SinamicsStartdrive
b & S Properties
P & References
3 Services
P & ©* SinamicsStartdriveModule.cs
4 &[] Step7
b & M Properties
P & References
3 Services
P & & StepTModulecs
4 i [t TiaPortalOpennessAdapterService
b & M Properties
P & References
4 Services
V150
V151
V160
V17.0
b Utils
P & c# TiaPortalOpennesshdapterServiceModule.cs
4 & [#] WinCcProfessional
b & S Properties
P = References
3 Services
b & c# WinCcProfessionalModule.cs
4 & [o#] WinCclnified
b & S Properties
P = References
3 Services
b & o WinCclnifiedModule.cs

4
4
4
4

pxtern alias V17_8;

using System;

using System.Windows;

using TiaPortalOpennessAdapterBase.Base;

using TiaPortalOpennessAdapterBase.Enums;

using TiaPortalOpennessAdapterContracts;

using TiaPortalOpennessInfrastructure.Contracts;
using TiaPortalOpennessInfrastructure.Exceptions;
using V17_8::Siemens.Engineering;

using V17_@::5iemens.Engineering.HmiUnified;
using V17_@::5iemens.Engineering.H;

using V17_@::5iemens.Engineering.Hi.Features;

namespace WinCcUnified.Services.v17_8

11-API Modules
b & [c# SinamicsStartdrive
b &[] Step7
4 & [ TiaPortalOpennessAdapterService
b & S Properties
4 . References
& Analyzers
5-80 PresentationCore
u-B PresentationFramewaork
=-8 Siemens.Engineering. V150
=B Siemens.Engineering.V15_1
=-8 Siemens.Engineering,V16_0
=8 Siemens.Engineering,V17_0

Siemens.Engineering.V17_0 Reference Properties

Siemens.Engineering.V17_0
Aliases V7.0
Copy Local False

e The project structure of the individual
projects is as follows:

e Services contains a substructure
corresponding to the implemented version. It
starts from a minimum version of V15_0.
Each of these project folders may contain
additional subfolders if it helps with structuring
a project, and if delimitations between the
version-specific implementations are required.

e  The name of the subfolder, for example
V17_0, is the link between the implemented
API version, the engineering reference to be
used via the external alias, and the parallel
reference to the Siemens.Engineering.dll in
multiple versions simultaneously.

e The external alias defines which
reference is to be used.

e To reference multiple versions of the
Siemens.Engineering.dll, the individual DLLs
must have unique file names.

e The Siemens.Engineering.dll files in
version V17.0 must be renamed to
Siemens.Engineering.V17_0.dll, for example.

e  After you have renamed the DLL and
added it as a reference, change the Properties
of this reference as shown here.

TIA Portal Openness
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No.

Description

The API Base area contains the projects with the base implementations for access to
the TIA Portal Openness API. Here, only the project TiaPortalOpennessAdapter has
a reference to the Siemens.Engineering.dll in different versions. For how to
implement this, see the description in No. 4 from this table.

g 10-AP| Base e Contracts contains all interface definitions
4 i [c#] TiaPortalOpennessAdapter for this project
b & M Properties ' i L.
P i References e Models contains the definition and
b Contracts implementation of the required data objects.
v Modes e Services contains the implementation of
b Utils the Service classes for the actual access
4 i [c#] TiaPortalOpennessAdapterBase Operation to the TIA Portal Openness API.
b & & Properties Direct method calls are made only in these
[P =@ References Services_
[ Baze . . .
b B Enums e  Utils contains various helper classes.
4 Madels e  Enums contains Enum definitions as an
M= NhaborialopenaeshdapicContiaces abstract interface to the modules without

[ 8

& [¢#] TiaPortalOpennessModuleProvider

b & SO Propert reference to the Siemens.Engineering.dll.

a roperties

b .= References e All cross-project interfaces are defined in
P Services the project

AElConenneModulelioviaheduies TiaPortalOpennessAdapterContracts.

The project TiaPortalOpennessinfrastructure provides implementations and
resources for the solution. These can be used in all projects without additional
references.

4 01-Infrastructure e SharedResourceDictionary contains the
b & [€# SharedResourceDictionary implementation for a
4 &[] TiaPortalOpennessDemoStyling SharedResourceDictionary, allowing

b & M Properties
P @' References

resources in the project
TiaPortalOpennessDemoStyling to be

TIA Portal Openness
Entry ID: 108716692,

3 BitmapGraphics )
b Styles managed centrally and opened in the
b Utils individual projects without generating multiple
a0 LookAndFeelxaml instances of these resources if they are used
2 BlE] I S e =T e more than once. At the same time, it defines
E "ﬁ, :g:{i:':; the WPF namespace for access in xaml code.
3 Constants e BitmapGraphics contains all icons used
4 Centracts in the individual projects.
3 Exceptions . L
b BN Services » Styles contains the definition of styles for
b Utils various control elements.
e Constants contains classes for defining
constant strings.
e Contracts contains all interface
definitions for this project.
e  Exceptions contains the implementation
for decoupling the API exceptions.
e Services contains the service
implementations.
e  Utils contains generic helper classes.
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6.3 Assembly Resolve

When launching the application, you must select which version of TIA Portal and
TIA Portal Openness to work with (see Figure 6-10). If you only have one version in
use, you can tick the box for the "Do not show this window again” option. The
selected versions will be loaded automatically the next time the application starts.
Confirm your selection with "Confirm".

If you ticked the box for "Do not show this window again" and wish to reset your
choice at a later time so that you can select version again, this can be done
through the settings (see_Settings).

The installed TIA Portal versions are read from the registry using the method
GetEngineeringVersions, which takes place in the class Resolver in the project
TiaPortalOpennessAdapter, Within the project folder utils.

You can view the application in the project TiaPortalOpennessDemo in
PreSelectionAssemblyVersionViewModel inthe GetEngineeringVersions and
GetOpennessApiVersions methods.

Figure 6-10

Pre selection assembly versions n

TIA Portal Version: | 17.0 i

Openness Version: | 17.0 i

[] Do not show this window again

| Confirm

TIA Portal Openness
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6.4 Preselection Modules

To use the functionality for Sinamics Startdrive, STEP 7, WinCC Professional or

WinCC Unified, the corresponding software modules must be installed. The module

expansions for the TIA Portal Openness Demo Application are then loaded from

the preset directory (see Settings) and provided as a choice (see Figure 6-11).

If you select the module "SinamicsStartdriveModule", it may take somewhat longer
to open the project, depending on how large the project is. This is because the

"SinamicsStartdriveModule" loads the drive units into the project tree. Each drive

unit can have numerous parameters.

Note

When the application is first launched, ApplicationSettings automatically selects all
modules for loading. Please disable the modules whose software cannot be
loaded in order to prevent possible errors when loading the modules (see Settings
for further information).

Figure 6-11

Pre selection modules and options n

Madule expansions path: .TiaP:urtaICpennessDemo\bin\ReIease\ModuIeExpansionle

[ SinamicsStartdriveModule Siemens.Engineering 170
Step7Module Siemens.Engineering

WinCcProfessionalModule Siemens.Engineering 17.0
WinCclnifiedMadule Siemens.Engineering 17.0

/@

| Z Confirm
Table 6-5
No. Description

1. Path from which the module expansions are made available for selection, and
from which the selected module expansions are loaded. This setting can be
defined via the Settings.

2. Opens a folder selection dialog to change the path if desired.

3. List of the module expansions corresponding to the installed and loaded
versions.

4, Confirmation of the selected module expansions that will be loaded.

TIA Portal Openness
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6.5 Main Window

The application's main view is divided into multiple panes. These display or

optionally hide information about TIA Portal instances and project/global libraries in
slide panels. Clicking in the content pain automatically hides the slide panels again.

Figure 6-12

kg TIA Portal Openness Deme

File View Project PLC Options Help

b &

Open project Refresh

Praject tree

|=Hod i1

Value

sauesg

2022-01-19 11:22:30.394
2022-01-19 11:22:30.393
2022-01-19 11:22:30.393
2022-01-19 11:22:30.393
2022-01-19 11:22:30.393

ShellWindowViewModel - InitEvents

TiaPortalServiceProvider - GetCpennessEngineeringModel
TiaPortalServiceProvider - GetProject

TiaPortalViewModel - InitServiceProvider -» |StartdriveService
TiaPortalViewModel - InitServiceProvider -» IHmiTargetService

TIA Portal Openness
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Table 6-6

No.

Description

The application menu, grouped by theme.

Toolbar with direct access to key functions.

This pane displays the project tree. There is a distinction between a logical and a
physical view. You can define which view to see via the "View" menu.

This pane displays properties of an entry that has been highlighted in the project tree,
along with name and property value, in list form. It uses a so-called
ContentBlackList that defines which properties will not be displayed. This
ContentBlackList can be found in the project TiaPortalOpennessAdapter in
the project folder Models.V17 0.

With this button, you can show or hide the TIA Portal slide panel (see "TIA Portal"
slide panel).

With this button, you can show or hide the slide panel for the project libraries and
global libraries (see Slide Panel "Libraries"Slide Panel "Libraries").

This pane displays information from the Trace Monitor. All activities within the
process can be traced in the form of an application log. This is especially helpful
when reproducing certain behaviors. The information from the Trace Monitor can also
be copied to the clipboard via the About dialog (see About TIA Portal Openness
Demo) and manipulated from there as the user wishes.

TIA Portal Openness
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6.6 "TIA Portal" slide panel

Figure 6-13

lg» TIA Portal Openness Demo

|

Open project

o

Refresh

TIA Portal
TIA Portal

Current Process Id:

File View Project PLC Options

Help

Running Processes: Connect TIA Portal

1D 11876 TreeStructure.ap17? With Ul single-use

1D 9184 TreeStructure_LS_1.als17 With Ul multi-

[
[
T
(4
&
T
i
i
r

saleiqr]

ID 6164 With Ul
etTiaP::urtaIPr;;ectInformation
=tTiaPortalProcesses
rtalState
‘ortalState -> project: False -» session: False
ionIndexChangedProcesses -» SelectedProcessldChangedEvent
Table 6-7
No. Description
1. Process ID of the TIA Portal instance that the application is connected to.
2. A connection to the TIA Portal instance highlighted in the list (see item 3) can be
established via this button.
3. List of all TIA Portal instances running on the local PC. The information about this

instance is composed of the process ID, the project name, information about the
start mode (with or without Ul) and the type of instance (single or multi user

instance).

TIA Portal Openness
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6.7 Slide Panel "Libraries"

6.7.1 Project library

Figure 6-14

lg+ TIA Portal Openness Demo - [m} x

File View Project PLC Options Help

I .
o L 3
Op Refresh Save Save project pile nport E Export Structure
Logical project tree Name breries
b PLC Additionallnformation
= I* DI 16x24VDC BA_1 Author
g ! DI 16G4VDCSRE B4 Cassfcter b
& X _ X = "N Prog block
I DI 32x24VDC BA_1 Firmware\Version B 1
| DI 16x24..125VUC HF_1 InstallationDate | Block_3
4 Unplugged madules IsBuiltin I Block 4
I* DI 16x24VDC SRC BA 2 "
\: I Block_6
I DI 32x24VDC BA_2 AT b User data type 2
I' DI 16x24..125VUC HF 2 Locationldentifier | User_data_t)rpe_B
I DI 16x24VDC BA 1 Name test1
4 HML1 i COrderMumber PLC tag table
4 HMI1 . 4 HMI
b HMI_1IE_CP 2 PlantDesignaticn I Screens
I HMI_1.IE_CP_1 PositionNumber I Screen management
I :m:_.IRLI'M‘rUDp_CPJ Typeldentifier I Scripts
- TypeldentifierNormalized 4 Master copies
4 PE-S}'StEm_‘i i 4 Program blocks
PC-System_4 TypeName Copy of 2 Organization blocks
I* PC-System_4 FOB_RTG1
I Diagbase Main
I PROFINET onboard_2 4 Tech object
: Software PLC_3 Tech_Object_1_Speedixis
HMI_RT_4 4 Software units
] Unit_1
Unit_2

2022-01-19 11:45:31.208  LogicalProjectTreeViewModel - SelectedCopyScurceChange
4 External sources

2022-01-19 11:43:31.205  ProjectlibraryViewModel - SetlibrarySourceForCopy -> Sely new udt Tudt
2022-01-19 11:45:21.205  LibraryServiceProvider - GetLibraryltem - header: Types, typ| 4 PLC tag table
2022-01-19 11:45:31.203  ProjectlibraryViewModel - SetlibrarySourceForCopy Taa table 1

2022-01-19 11:45:31.200  Prajectlibrar/ViewModel - TreeViewlternSelectedChanaedq Praject library | Global libraries

Table 6-8
No. Description

1. Create a new subgroup for a group highlighted in the tree (see item 5) (see
Creating or editing groups).

2. Edit the name of a group highlighted in the tree (see item 5) (see Creating or
editing groups).

3. Shows the dialog for copying a type version (see Copying a type version from the
project library to the project).

4, Export a type version highlighted in the tree (see item 5) (see Exporting type
versions).

5. The content of the project library, displayed as a tree.

TIA Portal Openness
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6.7.1.1 Creating or editing groups

Figure 6-15

-
File View Project PLC Options Help

» (@ | & [ @ | =

Open project Refresh Save local Session|  Save project Compile

Logical project tree
4 TreeStructure
4 S7-1500/ET200MP station_1
4 Rail_0
4 PLCT
4 Software units
Unit_1
Unit_2
I* Program blocks

[=Hod WL

Group name: MNewSubGroup |

| | Cancel |

Create

" PROFINET inf /2T
I PROFINET i e 2
DI 16x24VDC BA
DI 16x24VDC HF_1
DI 16x24VDC SRC BA_1
DI 32x24VDC BA_1
DI 16x24..125VUC HF_1

2022-01-1912:24:42.267  ProjectlibraryViewModel - CreateNewOrEditGroupMName
2022-01-19 12:24:42.267  ProjectlibraryViewModel - EditGroup
2022-01-1912:24:37.324  ProjectlibraryViewModel - CreateNewOrEditGroupMName
2022-01-1912:24:37.324  ProjectlibraryViewModel - CreateGroup

2022-01-19 12:24:30.485 _ Projectlibran/ViewModel - CreateNewOrEditGroupName

lg Edit Group X

Libraries

4 Project library
4 Types
4 Program blocks
Block_1
Block_3
Block_4
Block_6
User_data_type_2
User_data_type_3
test-1
/.C tag table
HMI
I Screens
I* Screen management
I* Seripts
Master copies
4 Program blocks
Copy of 2 Organization blocks
FOB_RTG1
Main
4 Tech object
Tech_Object_1_SpeedAxis
4 Software units
Unit_1
Unit_2
4 External sources
new udt T.udt
4 PLC tag table
Taq table 1

Praject library | Global libraries

Table 6-9

No. Description

Create a new subgroup for a group highlighted in the tree.

Edit the name of a group highlighted in the tree.

Group highlighted in the tree.

Edited name of the group highlighted in the tree.

Apply changes.

o1, |wIDNIRE

Cancel creation or editing.
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6.7.1.2

Copying a type version from the project library to the project

Figure 6-16
I TIA Portal Openness Demo - O X
File View Project PLC Options Help
= =)
3 % (% Gl - =
Open project Refresh Save Save project Compi Import Element | Export Structure
Logical project tree hame Libraries
. 4 TreeStructure Name
E ‘4 53_1R2?|0E;ETEUOMP station_ g" Copy from project library to project
g . B
g £
8 4 PLC;IGm.a"3 e ( : ) i Foires User_data_type_3 - V 0.0.1
Program blocks ination: IEEE] G 2
e @— Destination: ata types Group,
External source files c |
PLC tags = |
| 4 PLC data types 4 Project lib/iry
| PLC data types Group_1 .
| PLC data types Gmup_2_<; : ,
Group_1 |
Watch and force tables I Block 3
Card reader/writer_1 I Block 4
CPU display_1 I Black_6
OPCUAT I* User_data_type_2
DP interface_1 4 User_data_type_3
PROFINET interface_1 \;UDJ_ -
PROFIMET interface_2 test-1
DI 16x24VDC BA_1 PLC tag table
DI 16x24VDC HF_1 4 HMI
DI 16x24VDC SRC BA_1 | Seresns
I* Screen management
| I* Seripts
2022-01-21 10:42:36510  TiaPortalViewModel - GetTiaPortalState “ Nlasptf:r‘::‘e;locks
2022-01-21 10:42:36.507  TiaPortalServiceProvider - GetTiaPortalProjectinformation ?Zow of 2 Organization blacks
2022-01-21 10:42:36.502 TiaPortalServiceProvider - GetTiaPortalProcesses FOB_RTG1
2022-01-21 10:42:38.502  MenuViewMaodel - GetTiaPortalState Main
2022-01-21 10:42:36.502_ ToolBarViewModel - GetTiaPortalState -> project: True -> sq Project library | Global libraries
Table 6-10
No. Description
1. Shows the dialog for copying a type version.
2. Type version, highlighted in the tree, to be copied. The possible copy
destinations are automatically marked in green in the project tree.
3. The type version highlighted in the tree, with name as source for the copy
operation.
4, The destination for the copy operation, highlighted in the project tree.
5. The element highlighted in the project tree as destination for the copy operation.
6. Start the copy operation.
7. Cancel the copy operation.

TIA Portal Openness
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Exporting type versions

Figure 6-17
lg TIA Portal Openness Deme - O X
File View Project PLC Options Help
=]
% L &
Refresh Saw Save project Compile
Logical project tree Name | Libraries
4 TreeStructure rf:j ﬂ ,:_|
= . =
= 4 S?-‘IS(?U,-"EI'ZOOMP station_1 g 4 Proj/ct library
§ 4 Rail 0 = Types
B I PLCT n 4 Program blocks
I DI 16x24VDC BA_1 I Block_1
I DI 16x24VDC HF_1 I Block 3
I' DI 16x24VDC SRC BA_1 I Block 4
I' DI 32x24VDC BA_1 4 Block 6
I DI 16x24..125VUC HF_1 i
4 Unplugged madules /ser_data_type_2
I DI 16x24VDC SRC BA 2 User data_type_3
I DI 32x24VDC BA 2 test1
I DI 16x24..125VUC HF_2 PLC tag table
I' DI 16x24VDC BA_1 4 HMI
4 HMI_1 I Screens
4 HMI_1 I* Screen management
I HMI_1.IE_CP_2 I* Scripts
I HMI_1.IE_CP_1 4 Master copies
HMI_1.MPI/DP_CP_1 4 Program blacks
I HMI_RT_1 Copy of 2 Organization blocks
4 PC-System 4 FOB_RTG1
4 PC-System 4 Main
I P(_Z-System_zi 4 Tech object
I Diagbase Tech_Object_1_SpeedAxis
! 4 Software units
2022-01-21 13:43:00.790  LogicalProjectTreeViewhModel - SelectedCopyScurceChange E:::‘;
2022-01-21 13:43:00.790  ProjectlibraryViewMaodel - SetLibrarySourceForCapy -> Sely 4 External_sour(es
2022-01-21 13:43:00.790  LibraryServiceProvider - Getlibraryltem - header: Block_6, ty new udt l.udt
2022-01-21 13:43:00.790  ProjectLibranyViewModel - SetLibrarySourceForCopy SNPLiagiiable
2022-01-21 13:43:00.790 _ Projectlibrar/ViewModel - TreeViewlterSelectedChangedd Project library | Global libraries
Table 6-11
No. Description
1. Type version, highlighted in the tree, to be exported.
2. Starts the copy operation and generates an export file with the name of the type
version in the directory set as "Export path" in the settings (see Settings).
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6.7.2 Global libraries
Figure 6-18
lg TIA Portal Openness Demo — O e
File View Project PLC Options Help
3 g H ‘=|I — :t
Open project Refresh Save Save project Compile mport Element | Export Structure
Logical project tree Name Libraries
4 TreeStructure rote raries: w
= 4 S7-1500/ET200MP station_1 5 -
= 4 Rail D N Open system library
3 b PLC_1 BN
. I DI 16x24VDC BA_1 e e e
I DI 16x24VDC HF_1 I Ene/Jy Suite,
I' DI 16x24VDC SRC BA_1 4 Vﬁ
I DI 32x24VDC BA 1 g
I DI 16%24...125VUC HF_1 er copies
4 Unplugged madules I mmon data
I DI 16x24VDC SRC BA_2 I Languages & resources
I DI 32x24VDC BA_2 H
I* DI 16x24..125VUC HF 2
I DI 16x24VDC BA_1
4 HMI_1
4 HMI1
I HMI_1.IE_CP_2
I HMI_1IE_CP_1
HMI_1.MPI/DP_CP_1
I HMI_RT_1
4 PC-Systemn_4
4 PC-System_4
I* PC-Systern_4
I Diagbase
2022-01-10 12:20:07.118  GlobalLibraryViewMeodel - TreeViewltemSelectedChangedCj
2022-01-10 12:20:07.117  GlobalLibraryViewMeodel - TreeViewltemSelectedChangedCj
2022-01-1012:19:30.566  ShellWindowViewModel - lamDone -> GloballibranyViewh
2022-01-10 12:19:30.566  GlobalLibraryViewMeodel - CreateTreeView -> Refresh Treell
2022-01-10 12:19:30.538 _ GlobalLibran/ViewModel - CreateTreeliew -> TraverseTree | Projectlibrary | Global libraries
Table 6-12
No. Description
1. Create a new global user-defined library.
2. Open a global user-defined library.
3. Save changes to a global user-defined library.
4. Close the selected global user-defined library.
5. Update the project library with the contents of a global user-defined library.
6. Export a type version.
7. List of open global libraries.
TIA Portal Openness
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Figure 6-19

lg~ Create new global library it

Library name: NewGlobalUserLibrany

Users\AlbrechtA\source\TIA Portal Global Libraries

|_ Create | |_/Cancel J

Directory path;,

Table 6-13

No. Description
1. Name of the new global user-defined library to be created.
2. Path where the new library will be saved (see Settings).

Opens a folder selection dialog to change the path if desired.

Create new library.

a|s|w

Cancel action.
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6.8

6.8.1

6.8.2

"File" menu

Contains actions for a TIA Portal instance, a project and the global library.

Figure 6-20
File | View Project PLC Options

Open TIA Portal
Close TIA Portal
Connect TIA Porta
Disconnect TIA Portal
2z | Open local Session
U Save local Session
Close local Session
3 Create Project
] OCpen Project
Save Project
Close Project

Bt

Open TIA Portal

You can open a new TIA Portal instance with "Open TIA Portal" in the "File" menu.

Following the sequence diagram (see Figure 6-7), a service instance is loaded via
the ModuleProvider in the method TnitServicepProvider of class

TiaPortalViewModel: tiaPortalServiceProvider =
_moduleProvider.GetService (typeof (ITiaPortalServiceProvider)) as
ITiaPortalServiceProvider;

Via this instance, the method openTiaPortalAsync is called; it creates a new
instance of TIA Portal and assigns the Service Property TiaPortal as a value.

Close TIA Portal

Press "Close TIA Portal" in the "File" menu to close the open TIA Portal instance,
which is assigned to the Service Property TiaPortal as a value (see Open TIA
Portal). Any project that is open will be automatically closed in the process.

The Service Instance (see Open TIA Portal) calls the method CloseTiaPortal
which, through the Service Property TiaPortal (TIA Portal instance), executes the
API call TiaPortal .GetCurrentProcess () .Dispose () ;.
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6.8.3

Connect TIA Portal

Figure 6-21
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Figure 6-22
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"Connect TIA Portal" in the "File" menu or the "Connect TIA Portal" button (see
Figure 6-21, item 2) can establish a connection to an existing TIA Portal instance.
An open project in this instance will be automatically loaded and opened for
editing. To do this, select an instance from the list of all running processes (see
Figure 6-21, item 1) and click the button "Connect TIA Portal" (see Figure 6-21,
item 2). The Process ID (see Figure 6-22, item 1) of the instance with which the
TIA Portal Openness Demo Application is connected will be shown in the "Current
Process Id:" field (see Figure 6-22, item 2).

Via the Service Instance (see Open TIA Portal), a call is made to the method
ConnectTiaPortal (int processId) which, with the API call
TiaPortal.GetProcess (processId, 5000).Attach () ;, establishes a
connection to the TIA Portal instance with the corresponding processId.
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Note

6.8.4

Note

6.8.5

Note

Please note that the API call is not executed on the Service Property TiaPortal,
but instead on the Siemens.Engineering object of the same name, TiaPortal.
The returned value from .attach (), then, is a TIA Portal instance which is
assigned to the eponymous Service Property TiaPortal as a value.

Disconnect TIA Portal

Click "Disconnect TIA Portal" in the "File" menu to disconnect the Demo
Application from an active TIA Portal instance without closing the TIA Portal
instance.

The method DisconnectTiaPortal is called via the service instance (see Open
TIA Portal). The method utilizes the API call TiaPortal?.Dispose () ; to terminate
the connection to the TIA Portal instance.

Please note that this API call .Dispose() is run on the TIA Portal instance, i.e. the
Service Property TiaPortal.

Open local Session

You can use "Open local Session” in the "File" menu to open a local session
instance.

Following the sequence diagram (see Figure 6-7), a service instance is loaded via
the ModuleProvider in the method TnitServicepProvider of class

BaseMultiuserProjectViewModel: MultiuserServiceProvider =
_moduleProvider.GetService (typeof (IMultiuserServiceProvider)) as
IMultiuserServiceProvider;

via this instance, the method openLocalSessionAsync is called in which, on the
LocalSessionComposition Of a TiaPortal instance, the open method is called

with the project file of the local session. var localSession =
tiaPortal.LocalSessions.Open (new FileInfo (projectPath)) ;

A single-user project file has the file ending *.ap17, where 17 represents the
version that this project was created with.

The project file for a local session has the file ending *.amc<Version>. A local
session file, by contrast, has the file ending *.als<Version>.

This is why *.ap and *.als appear in the TIA Portal Openness Demo Application
(see "TIA Portal" slide panel).
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6.8.6

6.8.7

6.8.8

Save local Session

Click "Save local Session" in the "File" menu to save all changes to a local session.

The method savelocalSessionAsync is called via the service instance (see Open
local Session). The method uses the API call currentSession.Save () ;, Where
CurrentSession is the instance of the local session.

Close local Session

Click "Close local Session" in the "File" menu to close a local session that has
been opened.

The method closelocalSessionAsync is called via the service instance (see
Open local Session); the API call

var localSession = TiaPortal.LocalSessions.FirstOrDefault () ;

localSession?.Close () ; closes the local session.

Create Project

Click "Create Project" in the "File" menu to create a new project. To achieve this,
you must enter the name and the destination folder where the project will be
created and saved (see Figure 6-23).

Figure 6-23
Create new TIA Portal project n

Project name: NewPr:Jjecﬂ —@
Directory path: C\_Tm Portal Projects

CreatE\ﬂ Cancel \CEB\C:’D

Table 6-14

No. Description

1. |Enter a name for the new project. The name must comply with the Windows rules for
file names.

2. | Open the File Explorer and select the destination directory where the new project will
be created.

3. | The path where the new project will be created is read from the settings (see
Settings) and displayed in the text field. It can be edited if desired.

4. |Click the "Create" button to create the new project. By calling
ValidationProvider, your input will first be validated and, if valid, the dialog will
close and the new project will be created.

5. | Click the "Cancel" button if you wish to abort the process.
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6.8.9

Following the sequence diagram (see Figure 6-7), a service instance is loaded via
the ModuleProvider in the method InitProjectServiceProvider of class

BaseProjectViewModel: ProjectServiceProvider =
_moduleProvider.GetService (typeof (IProjectServiceProvider)) as
IProjectServiceProvider;

via this instance, the method CcreateProjectAsync is called which, with the API

call var newProject =
TiaPortal.Projects.Create (opennessDemoModel.ProjectModel.TargetDirec

tory, opennessDemoModel.ProjectModel.ProjectName) ;, Creates a new
project.

Open Project

Open a project with "Open Project" from the "File" menu. To do this, use the file
selection dialog to choose the desired project file (see Figure 6-24). The file filter is
set to *.ap* so that all project versions will appear. The project then opens and the
project data (project tree) are loaded to the application (see Figure 6-26 and
Figure 6-27).

Via the service instance (see Create Project), the method

OpenProjectAsync (string projectPath) is called. The method uses the API
call Project newProject = tiaPortal.Projects.Open (new

FileInfo (projectPath)) ; to open the selected project, which is passed as a
parameter.

Figure 6-24
2
<« v * Users » Siemens » source > TIA Portal Projects » TreeStructure v o Search TreeStructure
Organise » MNew folder ==+ [N 0
~
TiaPortalOpenne * Name Date modified Type Size
@ OneDrive AdditionalFiles File folder
= L%} File folder
This PC Logs File folder
J 3D Objects System File folder
[ Desktop ™P File folder
= Documents UserFiles File folder
; Downloads Vi File folder
J’ Music XRef File folder
R TreeStructure.ap1? Siemens TIA Porta... 8KB
&=/ Pictures
m Videos v
File name: [TreeStructure.ap17 | Siemens TIA Portal project (*.ap
Open Cancel
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6.8.10

6.8.11

Save Project

"Save Project” in the "File" menu saves all changes to a project.

Via the service instance (see Create Project), the method saveProjectAsync is
called. The method uses the API call ( (Project)CurrentProject) .Save () ; to
save all changes to a project.

Close Project

"Close Project" in the "File" menu closes the open project.

Via the service instance (see Create Project), the method CloseProjectAsync is
called. The method uses the API call var project =
TiaPortal.Projects.FirstOrDefault () ; to first determine what project is open.
Then the project is closed with the API call project?.Close () ;.
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6.9

"View" menu

Figure 6-25

View | Project PLC Opti

G Refresh

Logical tree

Physical tree

The "View" menu gives you the ability to switch between the logical and physical
tree structure in the project. See Figure 6-26 and Figure 6-27.

Following the sequence diagram (see Figure 6-7), a click in the "View" menu on
"Logical tree" or "Physical tree" calls the Command Handler
SetNavigationPath (string navigationPath) inthe class MenuviewModel in
the project TiaPortalOpennessCore. The name of the View that the system will
display/navigate to is passed as a parameter.

<Menultem Header=" View">

<Menultem
Command="{Binding TreeViewNavigationCommand}"
CommandParameter="LogicalProjectTreeView"
Header="Logical tree"
IsChecked="{Binding ShowLogicalTreel}" />

<Menultem
Command="{Binding TreeViewNavigationCommand}"
CommandParameter="PhysicalProjectTreeView"
Header="Physical tree"
IsChecked="{Binding ShowLogicalTree,
Converter={StaticResource IbConverter}}" />

</Menultem>

The Command Handler setNavigationPath (string navigationPath) then calls

the method Navigate (string navigationPath), where a
_regionManager.RequestNavigate (RegionNames.ProjectTreeRegion,

navigationPath) ; iS executed.

This causes the view selected by the menu (CommandParameter) to be displayed.
The ViewModel of the View finds the requisite data and prepares them for display.
For example, to display the "Logical tree", this involves calling
_regionManager.RequestNavigate (RegionNames.ProjectTreeRegion,
navigationPath) ; inthe class LogicalProjectTreeViewModel tO run a
OnNavigatedTo (NavigationContext navigationContext) in which the method
LoadTreeDataAsync (true) ; is called from the base class
BaseProjectViewModel. Then, via ProjectService, the method
_projectService.LoadTreeStructure (loadLogicalTree) ; is called, which in
turn uses multiple API calls to acquire the project tree and assign it to the Property
of the Project Model projectModel.LogicalTree; as a value.
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6.9.1 Logical view

The logical tree structure arranges all devices under a rail or rack. All unplugged
devices are arranged on the same level as a rail or rack (see red box in

Figure 6-26).
One exception here is a Device Group, since it does not have a rail or rack.
Therefore, the name of the device is used as an additional grouping.

Figure 6-26
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6.9.2

Physical view

In the physical tree structure, all devices are arranged underneath a station; here, a

rail and all devices (including the unplugged devices) are on the same level. For

information on which device is unplugged and which is not, see the properties view

(see Figure 6-28).

Figure 6-27

Physical project tree
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6.10 "Project" menu

In this menu you will find functions that can be run on the project level or on a

project item.

Figure 6-29

Project | PLC Options Help
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TIA Portal editor 4
5 Compile
=i Import/Export 4

6.10.1 Create new group

Figure 6-30
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TiaPortalServiceProvider - GetTiaPortalProjectinformation

Table 6-15

No.

Description

Highlighted element in the project tree for which a new subgroup will be created.

Name for the new group.

Create new group (as subgroup) for the highlighted element and close the dialog.

Al d P

Cancel operation and close dialog.
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6.10.2

Following the sequence diagram (see Figure 6-7), a service instance is loaded via
the ModuleProvider in the method InitProjectServiceProvider of class
BaseProjectViewModel: ProjectServiceProvider =
_moduleProvider.GetService (typeof (IProjectServiceProvider)) as
IProjectServiceProvider;

The call ProjectServiceProvider.CreateNewGroup (newGroupName,

(string) SelectedItem.Header, (Guid)SelectedItem.Tag, true); iSmade
via this instance. Here, the name of the group being created, the name of the
highlighted element (see Figure 6-30, item 1) and the GUID of the highlighted
element are passed as parameters. The fourth parameter in the call indicates that
we are working on the logical project tree and that the project item should be found
within it.

The project item is found with this information and the var parentProjectItem =
GetProjectItem(parentGroup, tag, logicalTree); call.

The project item found is passed both to GroupEditorService, a subservice of
ProjectServiceProvider, as well as to an instance of plcSoftwareService.
Each service decides for itself whether it can process the project item or not.

if (parentProjectItem != null)

{

using (var groupService = new roupEditorService(_ tracelLogService))

{

groupService.CreateGroup (parentProjectItem, groupName) ;

}
_plcSoftwareService?.CreateGroup (parentProjectItem.Deviceltem,

groupName) ;

}

If the highlighted element is a DeviceUserGroup, then a new group is created for
the item via groupService with the API call

typeGroup.Groups.Create (groupName) ; and the
DeviceUserGroupComposition is added.

If, on the other hand, the highlighted element is a PLC type, then
_plcSoftwareService is used to determine what kind of PLC type it actually is;
with an API call to its type-specific

-UserGroupComposition.Groups.Create (groupName) ; M a New group is created
and added.

"TIA Portal editor" submenu

Via this menu, you can control the view in TIA Portal and display a highlighted
project item in TIA Portal. In reality, this makes it a kind of remote control.

Figure 6-31
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6.10.2.1

Open Editor

"Open editor" in the menu "Project -> TIA Portal editor” lets you open the
corresponding hardware editor in TIA Portal for a highlighted element in the project
tree, then edit the project item within.

Following the sequence diagram (see Figure 6-7), a service instance is loaded via
the ModuleProvider in the method InitProjectServiceProvider Of class
BaseProjectViewModel: ProjectServiceProvider =
_moduleProvider.GetService (typeof (IProjectServiceProvider)) as
IProjectServiceProvider;

Depending on the view selected, the method openEditor is called in either the
class LogicalProjectTreeViewModel or PhysicalProjectTreeViewModel. In that
method, the openkditor method of the same name is called on the service
instance.

Based on the name (header) and the GUID, the service determines the associated
project item and executes the actual API call. If the project item is not of type
Device, an attempt is made by reflection to find the method "ShowInEditor". If the
project provides such a method, it will be run. Otherwise, the project item cannot be
displayed in any hardware editor.

var projectlItem = GetProjectItem(header, tag, logical);
if (projectItem != null)
{
if (projectItem.Deviceltem is Device projectItemDevice)
{
projectItemDevice.ShowInEditor (View.Device) ;
}
else
{
var type = projectItem.Deviceltem.GetType() ;
var methodInfo = type.GetMethod ("ShowInEditor") ;
if (methodInfo == null && type.BaseType != null)
{
methodInfo = type.BaseType.GetMethod ("ShowInEditor") ;
}
if (methodInfo != null)
{
methodInfo.Invoke (projectItem.Deviceltem, null);

}
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6.10.2.2

Topology view

"Topology view" in the menu "Project -> TIA Portal editor” lets you open the
Topology view for the project in TIA Portal (see Figure 6-32).

Following the sequence diagram (see Figure 6-7), a service instance is loaded via
the ModuleProvider in the method InitProjectServiceProvider Of class

BaseProjectViewModel: ProjectServiceProvider =
_moduleProvider.GetService (typeof (IProjectServiceProvider)) as
IProjectServiceProvider;

In the class BaseProjectvViewModel, the method openTopologyEditor is called in

which, on the service instance, the call
ProjectServiceProvider.ShowEditor ("Topology"); IS run.

The service first uses the view named "Topology" to determine the corresponding
View Type and then executes the API call.

var viewType = EnumService.GetEnumValue<View> (viewName) ;
CurrentProject.ShowHwEditor (viewType) ;

Figure 6-32
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6.10.2.3

Network view

"Network view" in the menu "Project -> TIA Portal editor" lets you open the Network
view for the project in TIA Portal (see Figure 6-33).

Following the sequence diagram (see Figure 6-7), a service instance is loaded via
the ModuleProvider in the method InitProjectServiceProvider Of class

BaseProjectViewModel: ProjectServiceProvider =
_moduleProvider.GetService (typeof (IProjectServiceProvider)) as
IProjectServiceProvider;

In the class BaseProjectvViewModel, the method openNetworkEditor is called in
which, on the service instance, the call
ProjectServiceProvider.ShowEditor ("Network") ; is executed.

The service first uses the view named "Network" to determine the corresponding
View Type and then executes the API call.

var viewType = EnumService.GetEnumValue<View> (viewName) ;

CurrentProject.ShowHwEditor (viewType) ;

Figure 6-33
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6.10.3

Compile

Figure 6-34
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3 & el Name S7-1500/ET200MP station_1 g
= I PLC_1 . e 2
= I DI 16x24VDC BA_1 Typeldentifier System:Device.571500
I DI 16x24VDC HF_1 TypeldentifierNormalized System:Device.571500
" DI 16x24VDC SRC BA_1 TypeMame 57-1500 station
[
[

2022-01-28 14:25:10.639  TiaPortalViewModel - GetTiaPortalState

2022-01-28 14:25:10.631  TiaPortalServiceProvider - GetTiaPortalProjectinformation
2022-01-28 14:25:10.622 TiaPortalServiceProvider - GetTiaPortalProcesses
2022-01-28 14:25:10.622  MenuViewModel - GetTiaPortalState

2022-01-28 14:25:10.622  ToolBarViewModel - GetTiaPortalState -> project: True -» session: False

Compiles the highlighted element in the project tree so long as the object
implements the interface ICompilable (see Figure 6-34).

Following the sequence diagram (see Figure 6-7), a service instance is loaded via
the ModuleProvider in the method InitProjectServiceProvider Of class

BaseProjectViewModel: ProjectServiceProvider =
_moduleProvider.GetService (typeof (IProjectServiceProvider)) as
IProjectServiceProvider;

Depending on the view selected, the method bDocompile is called in either the class
LogicalProjectTreeViewModel or PhysicalProjectTreeViewModel. In that method,
the method of the same name is called on the service instance.
ProjectServiceProvider.DoCompile ( (string) SelectedItem.Header,

(Guid) SelectedItem.Tag, navigationContext.ShowLogicalTree) ;

The project item and the compiler are determined for the actual API call. Here, the
compiler is given the project item to be compiled. The compilerResult is
evaluated and written to the Trace output.
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var projectItem = GetProjectItem (header, tag, logical);
if (projectItem != null)
{
var methodInfo = GetGenericMethodInfo (projectItem,
typeof (ICompilable)) ;
if (methodInfo != null)
{
var compiler = GetCompiler (methodInfo, projectItem);
if (compiler != null)
{

_compilerResult = compiler.Compile () ;

var compilerMessage = "Compiling " + projectItem.Header;
WriteTraceLogProxy (processInfo.ProcessMessage + " - " +
compilerMessage) ;

if ( _compilerResult.Messages.Count > 0)
{
if ( _compilerResult.Messages != null &&
_compilerResult.Messages.Count > 0)
{
GetCompilerMessages (string.Empty, string.Empty,
_compilerResult.Messages) ;
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6.10.4 "Import/Export" submenu

Figure 6-35

Project | PLC Options Help

r';j: Create new group l U

TIA Portal editor b |Session| Save project

& | Compile |

F=d) Impart/Export »| 5| | CAxImport
=] | ChAx Export
+= | Import Element as SimaticML
,: Import Structure as SimaticML
:t Export Structure as SimatichML

6.10.4.1 CAx Import

CAx Import is used to import device data in AML format. The following import
options are supported for this.

Figure 6-36
Select CAx import file n
CAx import file: CATEMP\TreeStructure’TreeStructure.aml IZI
CAx import option: | Move to parking lot -
Move to parking lot ——@ |
Overwrite TIA device —{ : ) |
NETIL LOUM NUL DT 1) - -
Retain TIA device
ent' ronld nat he ref FETER TR AER S e DR T R A T TFrE o

Table 6-16
No. Description

1. If name conflicts occur when importing the CAx data, the CAx data for the
devices with a name conflict are placed in a placeholder folder.

2. If name conflicts occur when importing the CAx data, the data for devices with a
name conflict are overwritten in the TIA Portal project with the imported CAx
data.

3. If name conflicts occur when importing the CAx data, the CAx data with name

conflicts are ignored and not imported.
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6.10.4.2

if (CurrentProject != null)

{

using (var importService = new ImportService (_ tracelLogService))
{
importService.CaxImport ( (Project)CurrentProject, importFilelnfo,
importOption) ;
}

return true;

}
For the actual API call, first the import provider

var importProvider = project.GetService<CaxProvider>(); isfound, on
which the API call importProvider.Import (caxImportFileInfo, logFileInfo,
caxImportOption) ; is then made.

CAXx Export
Figure 6-37
Project | PLC Options Help
"
[#  Create new group i E =l
o]
TIA Portal editor » |Session| Sawve project Compile
& Compile I Mame
|3'-'ﬂ Import/Export v = | Chx Import
4 57-1500/ET200MP station_1 | =] | CAx Export
4 Rail_0 ) A
4 PIC ¢ | Import Element as SimaticML
' Software units £ | Import Structure as SimaticML
k _Prr:'EraT blac:s . 3 Export Structure as SimatichL

Device data are exported in AML format with the CAx export. The CAx export is
possible on the project level or on the device level.

if (CurrentProject != null)
{
using (var exportService = new ExportService (_ tracelLogService,
_settingsService))

{

exportService.CaxExport ( (Project)CurrentProject) ;

}

return true;

}
For the actual API call, first the import provider

var exportProvider = project.GetService<CaxProvider>(); is found, on
which the API call exportProvider.Export (project, caxExportFileInfo,
logFileInfo) ; is then made.
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6.10.4.3 Import Element as Simatic ML
Figure 6-38:
hgs TIA Portal Openness — O *
File View Prgject PLC Options Help
A | o H o - 3
Open project Refresh Save project Compile Import Element | Export Structure
Logical project tree Pame Value
4 TreeStructure MName Program blocks
g 4 57-1500/ET200MP station_1 =
= 4 Rail 0 3
g 4 PLC_1 2
I Software units
|, Program blocks
Technology objects
lg Open X
4 » ThisPC » Local Disk (C:) » TEMP ~ [<] ' Search TEMP
Organise v Mew folder =~ m @
|§| Documents ~ Mame - Date modified Type Sizg
‘ Downloads Backup-1 File folder
b Music TreeStructure File folder
| Pictures |_1 Data_block_2.xml XML Document
B videos
‘. Local Disk (C:) = >
File name: |Rata_b|uck_2.xm| v| xml File (*xml)
2 =Ui- I3FLD. Griewhviodel - Tmpo lement - mpo ementEvent /
2022-01-28 14:39:21.435 rojectViewhModel - ImportElementAsync -> import eleme/ cancelled
2022-01-28 14:39:15.978  BaseProjectViewModel - ImportElementAsync
2022-01-28 14:39:15.978 ToolBarViewModel - ImportElement -> ImportElementEvent
Table 6-17
No. Description
1. The highlighted area where an element will be imported to.
2. Run the "Import Element" function via the toolbar or via the menu "Project >
Import/Export > Import Element as SimaticML" (see Figure 6-39:).
3. Select the XML data to be imported.
4. Confirm the import data and call the function.
Figure 6-39:

Project| PLC Options Help

r';j;" Create new group

I H o

I» Software units

[ Program block

Torbhnal hicct

TIA Portal editor » |Session| Sawe project Compile
-’=L|I| Compile I Name
|3-'ﬂ Import/Export 3 EI CAx Import
4 57-1500/ET200MP station_1 B |cax Export
4 Rail_0 —
4 PLC 1 |‘- | Import Element as SimaticML

b= Import Structure as SimaticML
b= Export Structure as SimatichML

TIA Portal Openness

Entry ID: 108716692, V1.5, 03/2023

70



© Siemens AG 2023 All rights reserved

6 TIA Portal Openness Demo Application

Following the sequence diagram (see Figure 6-7), a service instance is loaded via
the ModuleProvider in the method InitProjectServiceProvider of class

BaseProjectViewModel: ProjectServiceProvider =
_moduleProvider.GetService (typeof (IProjectServiceProvider)) as
IProjectServiceProvider;

Depending on the view selected, the method ImportElementAsync is called in
either the class LogicalProjectTreeViewModel or PhysicalProjectTreeViewModel.

In that method, the method of the same name is called on the service instance.
ProjectServiceProvider.ImportElementAsync (fileInfos, true,
(string) SelectedItem.Header, (Guid)SelectedItem.Tag,
LogicalTreeView) ;

6.10.4.4 Import Structure as Simatic ML
Figure 6-40:
lg TIA Portal Openness Demo — O e
File View PLC Options Help
r | =
j /& Create new group H E HLI|J - 3
Open proj TIA Portal editor » |Session| Save project Compile Import Element | Export Structure
_ |G Compile | Name Value
Logical = =
. |$_J Import/Export v 5 | cAxImport PLC data types

= 4 57-1500/ET200MP station 1 | =] | CAx Export oy

= 4 Rail 0 - E

3 4 PIC1 += | Import Element as SimaticML )

. I Software units |E Import Structure as SimatichL

I* Program blocks /4 | Export Structure as SimaticML
[
: |
I* Watch and force tables
Card reader/writer_1
CPU display_1
CPCUAT
DP interface_1
I PROFINET interface_1
I PROFINET interface_2
I DI 16x24VDC BA_1
I DI 16x24VDC HF_1
I DI 16x24VDC SRC BA_1
I DI 32x24VDC BA_1
I DI 16x24...125VUC HF_1
I Unplugged modules
4 HMI
2022-02-18 09:40:59.468 TiaPortalViewModel - GetTiaPortalState
2022-02-18 09:40:59.464  TiaPortalServiceProvider - GetTiaPortalProjectinformation
2022-02-18 09:40:59.459  TiaPortalServiceProvider - GetTiaPortalProcesses
2022-02-18 09:40:59.459  MenuViewModel - GetTiaPortalState
2022-02-18 09:40:59.459  ToolBarViewModel - GetTiaPortalState -> project: True -» session: False
Table 6-18
No. Description

1. Highlighted area where a subordinate structure will be imported to.

2. Starting the function "Import Structure as SimaticML" first opens a selection
dialog where you can choose the folder that you want to import as a subordinate
structure (see Figure 6-41). All subfolders and the types therein will be imported
along with.
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Please note that the selected import directory itself (see Figure 6-41), as the root

Note directory, is not imported. Only all subfolders in the selected directory will be
imported.
Figure 6-41
kgs TIA Portal Openness Demo — O
File View Project PLC Options Help
e | =l
() i il - 3
Refresh Save local 5 n|  Save project Compile Import Element | Export Structure
Logical project tree Name Value
1 TR e Name PLC data types
g 4 57-1500/ET200MP station_1 . c
5 4 Rail 0 Browse For Folder X
& 4 PIC 1
I Software units
I* Program blocks
Technology obj¢
: Eﬁ?gal saurcy Program Files (x86)
&
PLC dagtat_vpes ProgramData
I* Watch and force PS5_Workspace
Card reader/wril Reports
g;L(J: f‘lliplla)"j Siemens
[»]3] inter;ace_‘l v TEMP
I* PROFINET interf Backup-1
| PROFINET interf ~ | | BasicOpenness
I
sz e
I DI 16x24VDC SRC B v L Actuator
I* DI 32x24VDC BA_1 Linear
I DI 16x24..125VUC | Proportional
I Unplugged modules TreeStructure
4 HMI1 - .
UnifiedArchive
| Users
2022-02-18 10:54:45.571 BaseProject Windows
2022-02-18 10:54:45.571  MenuViewh
2022-02-18 10:54:39.787 TiaPortalvig | Make New Folder Cancel
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Figure 6-42

lg TIA Portal Openness Demo - O x

File View Project PLC Options Help
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Refresh Save local Session|  Save project Compile mport Element | Export Structure

Logical project tree Rame Value
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Technology objects LibraryConformanceStatus n.a.
I External fil
o e g;:"u“e e ModifiedDate 18/02/2022 08:48:53
4 _DPIC dais MName LinearActuator

4 Actuator
4 linear

LinearActuatol
4 Proportional
ProportionalAct

atch and ToTCe tanies
Card reader/writer_1
CPU display_1
OoPCUA

DP interface_1
PROFIMET interface_1
PROFIMET interface_2 |
I DI 16x24VDC BA_1 |

2022-02-18 10:49:08.033 TiaPortalViewModel - GetTiaPortalState

2022-02-18 10:4%:08.029 TiaPortalServiceProvider - GetTiaPortalProjectinformation
2022-02-18 10:4%:08.023 TiaPortalServiceProvider - GetTiaPortalProcesses
2022-02-18 10:4908.023  MenuViewModel - GetTiaPortalState

2022-02-18 10:4%08.023 ToclBarViewModel - GetTiaPortalState -» project: True -> session: False

Following the sequence diagram (see Figure 6-7), a service instance is loaded via
the ModuleProvider in the method InitProjectServiceProvider Of class

BaseProjectViewModel: ProjectServiceProvider =
_moduleProvider.GetService (typeof (IProjectServiceProvider)) as
IProjectServiceProvider;

Depending on the selected view, the method ImportStructureAsync is called via
the class LogicalProjectTreeViewModel OF PhysicalProjectTreeViewModel in
the base class BaseProjectviewModel. In that method, the method of the same

name is called on the service instance.
ProjectServiceProvider.ImportElementAsync (folderBrowser.SelectedPath
, (string)SelectedItem.Header, (Guid)SelectedItem.Tag,
LogicalTreeView) ;
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Running the API functions for importing the structure requires an
ExclusiveAccess. A check is run for which type of structure will be imported —
CheckIsPlcStructureDestination OF
CheckIsHmiTargetStructureDestination —and the corresponding import
service is run for this type (_plcSoftwareService?.ImportStructure Or
_hmiTargetService?.ImportStructure), as long as the required module was
loaded when the application started.

using (var exclusiveAccess = tiaPortal?.ExclusiveAccess ("Import
element"))

{

if (exclusiveAccess != null)

{

if (CheckIsPlcStructureDestination (projectItem.
Deviceltem))

{
using (var transaction =
exclusiveAccess.Transaction (CurrentProject,
"Import structure"))

bool? result = plcSoftwareService?.ImportStructure
(projectItem.Deviceltem,
importFolderPath,
ImportOptions.Override) ;

transaction.CommitOnDispose () ;

if (result != null && result == true)

{
WriteTracelLogProxy (processInfo.ProcessMessage + " - " +
nameof (_plcSoftwareService) + " - Import structure

finished succeed");

}
}
if (CheckIsHmiTargetStructureDestination (projectItem.
Deviceltem))

{
using (var transaction =
exclusiveAccess.Transaction (CurrentProject,
"Import structure"))
{
bool? result = hmiTargetService?.ImportStructure
(projectItem.Deviceltem,
importFolderPath,
ImportOptions.Override) ;
transaction.CommitOnDispose () ;

if (result != null && result == true)

{
WriteTracelLogProxy (processInfo.ProcessMessage + " - " +
nameof (_hmiTargetService) + " - Import structure

finished succeed");
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6.10.4.5 Export Structure as Simatic ML

Figure 6-43:
lg» TIA Portal Openness Demo - [m]
File View [Project | PLC Options Help
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Open proj TIA Portal editor » |Session| Save project Compile Import Element | Export Structure
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Export Struct SimaticML
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I External source files,
I PLC tags
I PLC data 1y,
I Watch and tables
Card reader/writer_1
CPU display_1
OPC UA_1
DP interface_1
I PROFINET interface_1
I PROFINET interface_2
I DI 16x24VDC BA_1
I DI 16x24VDC HF_1
I DI 16x24VDC SRC BA_1
I DI 32x24VDC BA_1
I DI 16x24...125VUC HF_1
I Unplugged modules
4 HMIL1
2022-02-18 11:43:30.082  TiaPortalViewModel - GetTiaPortalState
2022-02-1811:43:30.076  TiaPortalServiceProvider - GetTiaPortalProjectinformation
2022-02-1811:43:30071  TiaPortalServiceProvider - GetTiaPortalProcesses
2022-02-1811:43:30071  MenuViewMaodel - GetTiaPortalState
N22.02.1¢ 11.42.20 071 TonlB o\l Merdal . CotTiaDariolCiad, iact: T Lzl
Table 6-19
No. Description
1. Highlighted area that will be exported as a structure.
2. Starts the export via the menu "Project > Import/Export > Export Structure as
SimaticML" or via the toolbar.
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Following the sequence diagram (see Figure 6-7), a service instance is loaded via

the ModuleProvider in the method InitProjectServiceProvider of class

BaseProjectViewModel: ProjectServiceProvider =
_moduleProvider.GetService (typeof (IProjectServiceProvider)) as
IProjectServiceProvider;

Depending on the view selected, the method ExportStructureAsync is called in

either the class LogicalProjectTreeViewModel or PhysicalProjectTreeViewModel.

In that method, the method of the same name is called on the service instance.
ProjectServiceProvider.ExportStructureAsync ( (string)SelectedItem.

Header, (Guid)SelectedItem.Tag, LogicalTreeView) ;
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6.11

6.11.1

"PLC" menu

Add external source

Figure 6-44
lgs TIA Portal Openness Demo - [m} >
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Source files (3 |ﬁb' | Add external source :
- .|
Save local S¢ Generate blocks from external source ement | Export Structure
= Generate source from block } R
Logical project tree =D
4 TreeStructure e rf:j" ﬁ o |=*
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Technology objects
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Watch and force tables
Card reader/writer_1
CPU display_1
OPCUA1
DP interface_1
PROFIMET interface_1
PROFINET interface_2
Dl 16x24VDC BA_1
Dl 16x24VDC HF_1
Dl 16x24VDC SRC BA_1
Dl 32x24VDC BA 1
Dl 16x24..125VUC HF 1

I Unplugged modules
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Program blocks
Tech object
Software units
External sources
PLC tag table
Local modules

HMI

2022-01-27 08:00:00.494 TiaPortalViewModel - GetTiaPortalState

2022-01-27 08:00:00.486 MenuViewModel - GetTiaPortalState

2022-01-27 08:00:00.490 TiaPortalServiceProvider - GetTiaPortalProjectinformation
2022-01-27 08:00:00.486 TiaPortalServiceProvider - GetTiaPortalProcesses

2022-01-27 08:00:00.486  ToolBarViewMode! - GetTisPortalState -» project: True -» s¢_Prajectlibrary | Global libraries

If you highlighted "External source files" in the project tree, you can add a file via
the menu "PLC -> Source files -> Add external source". A file selection dialog will
first open in which you can select a file of type *.awl, *.scl, *.db or *.udt. When you
open the selected file, it will be added as a new file.

Figure 6-45
l Open *
T > ThisPC » Local Disk(C:) » TEMP v O Search TEMP
Organise » New folder ==~ [N a
~
TreeStructure ™ Mame Date modified Type ~
TreeStructure.apl? File folder
[#5] OneDrive P X
TreeStructure1751 File folder
[ This PC TreeStructurel1 760 File folder
“J 3D Objects TreeStructure1770 File folder
I Deskiop \_'| Test_out.db Data Base File w
= . v < >
File name: ‘Testiout‘db v‘ Source files (*.awl*.scl*.db:*.ue v

TIA Portal Openness
Entry ID: 108716692, V1.5, 03/2023

77



6 TIA Portal Openness Demo Application

© Siemens AG 2023 All rights reserved

Following the sequence diagram (see Figure 6-7), a service instance is loaded via
the ModuleProvider in the method InitProjectServiceProvider of class
BaseProjectViewModel: ProjectServiceProvider =

moduleProvider.GetService (typeof (IProjectServiceProvider)) as
fProjectServiceProvider;

In the class BaseProjectViewModel, the method AddExternalSource is called in
which, on the service instance, the call
ProjectServiceProvider.AddExternalSourceAsync (fileInfos,

(string) SelectedItem.Header, (Guid)SelectedItem.Tag,
LogicalTreeView) ; is executed. The Filelnfo of the selected file, the name of the
highlighted element (see Figure 6-44) and the GUID of the selected element are
passed as parameters. The fourth parameter in the call indicates that we are
working on the logical project tree and that the project item should be found within
it.

GetProjectItem(header, tag, logical) loads the project item from the
corresponding tree view (logical or physical view). For the TiaPortal instance, an
exclusive access operation with

tiaPortal?.ExclusiveAccess ("Import element")isrequeskﬂi

var projectlItem = GetProjectItem(header, tag, logical);
if (projectItem != null)
{
var destinationItem = projectItem.Deviceltem;
if (destinationItem != null)
{
var tiaPortal = tiaPortalServiceProvider.GetTiaPortal() as
TiaPortal;
using (var plcService = new PlcService (_traceLogService))

{

foreach (var fileInfo in sourceFileInfos)

{
using (var exclusiveAccess = tiaPortal?.ExclusiveAccess
("Import element"))

{

using (var transaction = exclusiveAccess?.Transaction
(CurrentProject, "Import element"))

{
plcService.AddExternalSource (destinationItem as
PlcExternalSourceGroup, fileInfo);
transaction?.CommitOnDispose () ;
result = true;

The method AddExternalSource iS run on the instance of PlcService using (var
plcService = new PlcService(_traceLogService)).TherﬂeﬂKXjCheCkS
whether the project was already assigned an external source file with this name
and, if so, it is deleted. Then the selected file is generated as a new external
source and then added.

var temp =
plcExternalSourceGroup.ExternalSources.Find(Path.GetFileName (externa
1SourceFileInfo.FullName)) ;

temp?.Delete () ;
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6.11.2

plcExternalSourceGroup.ExternalSources.CreateFromFile (Path.GetFileNa
me (externalSourceFileInfo.FullName),
externalSourceFileInfo.FullName) ;

Generate blocks from external source

Figure 6-46:
lgs TIA Portal Openness Demo - [m} x
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2022-01-28 10:20:28.347  TizPortalViewhodel - GetTizPortalState

2022-01-28 10:20:28.336  TiaPortalServiceProvider - GetTiaPortalProjectinformation

2022-01-28 10:20:28.326  TiaPortalServiceProvider - GetTiaPortalProcesses

2022-01-28 10:20:28.326  MenuViewModel - GetTiaPortalState

2022-01-28 10:20:28.326  ToolBarViewModel - GetTiaPortalState -> project: True -> session: False

Following the sequence diagram (see Figure 6-7), a service instance is loaded via
the ModuleProvider in the method InitProjectServiceProvider Of class

BaseProjectViewModel: ProjectServiceProvider =
_moduleProvider.GetService (typeof (IProjectServiceProvider)) as
IProjectServiceProvider;

In the class BaseProjectviewModel, the method GenerateBlockFromSource iS
called in which, on the service instance, the call
ProjectServiceProvider.GenerateBlockFromSourceAsync ((string) Selected
Item.Header, (Guid)SelectedItem.Tag, LogicalTreeView);isexemﬂed.

The name and GUID of the highlighted element (see Figure 6-46:, item 1) in the
project tree, together with the information as to whether the logical or physical
project tree is used, are used to search for the project item.

var projectItem = GetProjectItem (header, tag, logical);
if (projectItem != null)
{

var destinationItem = projectItem.Deviceltem;

if (destinationItem != null)

{

using (var plcService = new PlcService ( tracelLogService))

{
plcService.GenerateBlockFromSource (destinationItem as
PlcExternalSource) ;

result = true;
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}
}
Table 6-20
No. Description
1. Highlighted project item of type "External source file" from which a block will be
generated. The external source DB_Engine, for example, contains one type and
one data block.
TYPE "Motor"
VERSION 0.1
STRUCT
Start Bool;
Stop Bool;
Temperature Real;
RPM Real;
State Bool;
END STRUCT;
END TYPE
DATA BLOCK "DB Engine"
{ DB_Accessible From OPC UA := 'FALSE' ;
DB Accessible From Webserver := 'FALSE' ;
S7 Optimized Access := 'TRUE' }
VERSION 0.1
NON RETAIN
VAR
Motor 1 "Motor";
Motor 2 "Motor";
Motor 3 "Motor";
Motor 4 "Motor";
END VAR
BEGIN
END DATA BLOCK
2. Generate target blocks from the source file.
Figure 6-47
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r(mm‘?ﬁr i HeaderMName
PLC tags I HeaderVersion 01
4 PLC data types InterfaceModified Date 28/01/2022 09:22:18
m IsConsistent True
/ o tables IsknowHowProtected False
Card reader/writer_1 IsCnlyStoredinLoadMemory False
CPU display_1 IsPLCDB False
OPC UA_1
DP interface 1 IsRetainMemResEnabled False
TIA Portal Openness
Entry ID: 108716692, V1.5, 03/2023 80



© Siemens AG 2023 All rights reserved

6 TIA Portal Openness Demo Application

6.11.3

The target blocks are generated from the source file (see also Figure 6-47, item 1).
The types from the external source (see Table 6-20, item 1) are assigned to the
corresponding areas (see Figure 6-47, items 2 and 3).

Generate source from block

Figure 6-48:
lgs TIA Portal Openness Demo — O X

File View Project Options  Help

Source files 3 ﬁb' Add external source L 3
Vil — (Ganar: o — -
Refresh s | Generate blocks from external source | ement | Export Structure

=P | Generate source from block

. . Value
Logical project tree B
4 TreeStructure CreationDate 27/01/2022 15:44:57
E 4 57-1500/ET200MP station_1 InterfaceModifiedDate 27/01/2022 15:46:07 E
g < [EE IsConsistent False §_
& 4 PLC1 ) _ 2
b SEirErEaniE IsFailsafeCompliant False
I Program blocks IsKnowHowProtected False
Technalogy objects LibraryConformanceStatus na.
I External source files
ifi T 202 :A6:
I PLC tags ModifiedDate 27/01/2022 15:46:07
4 PLC data types Name Motor

PLC data types Group_1
PLC data types Group_:
Group_1
User_data_type_1
UserType 2

Watch and force tables
Card reader/writer_1
CPU display_1

OPC UA_1

DP interface_1
PROFIMET interface_1
PROFINET interface_2

2022-01-27 16:56:57.997 TiaPortalViewModel - GetTiaPortalState

2022-01-27 16:56:57.986  TiaPortalServiceProvider - GetTiaPortalProjectinformation

2022-01-27 16:56:57.974 TiaPortalServiceProvider - GetTiaPortalProcesses

2022-01-27 16:56:57.974  MenuViewModel - GetTiaPortalState

2022-01-27 16:56:57.974  ToolBarViewModel - GetTiaPortalState -> project: True -> session: False

For example, if you highlighted a PLC data type in the project tree, you can use the
menu "PLC -> Source files -> Generate source from block" (see Figure 6-48:) to
create a source file from this data type. The source file can be reused in another
project.

First the Save File dialog opens (see Figure 6-49:). Here, depending on the
highlighted element, you can select the file type *.awl, *.scl, *.db or *.udt and enter
the file name.

Following the sequence diagram (see Figure 6-8), a service instance is loaded via
the ModuleProvider in the method InitProjectServiceProvider Of class

BaseProjectViewModel: ProjectServiceProvider =
_moduleProvider.GetService (typeof (IProjectServiceProvider)) as
IProjectServiceProvider;

In the class BaseProjectviewModel, the method GenerateSourceFromBlock iS
called in which, on the service instance, the call
ProjectServiceProvider.GenerateSourceFromBlockAsync (destinationFilel
nfo, (string)SelectedItem.Header, (Guid)SelectedItem.Tag,
LogicalTreeView) ; is executed. The parameters for searching for the project item
are the file info of the target file, the name of the highlighted element, its GUID, and
the information on whether the logical or physical project tree is to be used.

TIA Portal Openness
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var projectlItem = GetProjectlItem(header, tag, logical);
if (projectItem != null)
{

var blockItem = projectItem.Deviceltem as

IEngineeringlInstance;

var blockAsSource = projectItem.Deviceltem as

IEngineeringInstance;

if (blockItem != null)
{
do
{
blockItem = blockItem.Parent;

}
while (! (blockItem is PlcSoftware));

using (var plcService = new PlcService (_traceLogService))

{
plcService.GenerateSourceFromBlock (blockItem as
PlcSoftware, blockAsSource, destinationFileInfo,
result = true;

The actual API call is executed in the service method
plcService.GenerateSourceFromBlock

if (blockAsSource is PlcBlock plcBlock)
{

if (withDependencies)

{

plcSoftware.External SourceGroup.GenerateSource (new| ]

true);

{ plcBlock }, destinationFileInfo,
GenerateOptions.WithDependencies) ;

}

else

{

plcSoftware.External SourceGroup.GenerateSource (new| ]

{ plcBlock }, destinationFileInfo,

GenerateOptions.None) ;

}
}
if (blockAsSource is PlcType plcType)

{

plcSoftware.ExternalSourceGroup.GenerateSource (new| ]

{ plcType }, destinationFileInfo);
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Figure 6-49:
hgs TIA —
File
1 b Save As >
Og T » This PC » Local Disk (C:) » TEMP v (4] S Search TEMP
Organise « Mew folder == - 0
::>' J‘! Music L MName Date medified Type Sizd | =
=
= S 5
g =] Pictures Backup-1 File folder %-
= B videos B
“ia Local Disk (C:)
v >
File name: "
Save as type: | UDT (*.udt) ~
» Hide Folders Cancel
UserType_2
Motor
I" Watch and force tables
Card reader/writer_1
CPU display_1
OPCUA
DP interface_1
I PROFIMET interface_1
[ PROFINET interface_2
2022-01-27 17:08:49.747  BaseProjectViewModel - GenerateSourceFromBlock
2022-01-27 17:08:49.745  MenuViewModel - GenerateSourceFromBlock -> GenerateSourceFromBlockEvent
2022-01-27 16:56:57.997  TiaPortalViewModel - GetTiaPortalState
2022-01-27 16:36:57.986  TiaPortalServiceProvider - GetTizPortalProjectinformation
2022-01-27 16:56:57.974 TiaPortalServiceProvider - GetTiaPortalProcesses
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6.12 "Options" menu

Figure 6-50

Oétions Help

1  Settings

The application's settings let you define the values for a number of parameters that

the application automatically loads and uses when running the corresponding
functions. The settings can be changed at any time. It is only necessary to restart
the application following a change if you wish to use a different version of TIA
Portal and/or the Openness API. All other settings are only loaded when used.

6.12.1 Settings

Figure 6-51

TIA Portal Version:

Openness Version:

Location and Storage

Module expansions:

TIA Portal projects:

Global user library:

Local sessions:

Export
Export path:

TIA Portal

Tree view

Initial expand level:

lg» Application settings editor

Openness version pre selection

[] Hide pre selection
17.0

17.0

Pre configuration environment

SinamicsStartdriveModule
StepTMadule
WinCcProfessionalModule
WinCcUnifiedModule

i L

C\Users\AlbrechtA\source\reposiTiaPe D
C\Users\AlbrechtA\source\TIA Portal P Ij —@
C\Users\AlbrechtAlsource\TIA Portal G Ij
Ci\Users\AlbrechtA\Documents\Autom Ij —@

CATemp

Export with defaults
Export read only

(®) With user interface

() Without user interface

G

—

/Reset

||/Save and Close | | s Cancel

bbb

@) @)
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Table 6-21
No. Description

1. This setting defines whether or not to display the dialog for selecting your
TIA Portal and Openness versions when the application launches (see
Assembly Resolve).

2. Installed TIA Portal version selector. The selected version will be loaded when
the application starts (see Assembly Resolve).

3. Installed Openness API version selector. The selected version will be loaded
when the application starts (see Assembly Resolve).

4. Decides whether or not to load the SinamicsStartdriveModule. You should only
enable loading of this module if the Sinamics Startdrive software is installed on
your system.

5. Decides whether or not to load the Step7Module. You should only enable loading
of this module if the STEP 7 software is installed on your system.

6. Decides whether or not to load the WinCcProfessionalModule. You should only
enable loading of this module if the WinCC Professional software is installed on
your system.

7. Decides whether or not to load the WinCcUnifiedModule. You should only enable
loading of this module if the WIinCC Unified software is installed on your system.

8. This path specifies which directory the module expansions should be loaded
from.

9. Sets the default project directory. New projects are saved in this directory. When
a project is opened, this path is used for the file selection dialog.

10. Sets the default directory for global user-defined libraries. New global user-
defined libraries are saved in this directory. When a global user-defined library is
opened, this path is used for the file selection dialog.

11. Sets the default directory for local sessions. This path will be used for the file
selection dialog when opening a local session.

12. Sets the default export directory.

13. Includes default values when exporting.

14. Includes write-protected values when exporting.

15. Causes a new TIA Portal instance to launch with user interface.

16. Causes a new TIA Portal instance to launch without user interface.

17. This value defines how many levels the project and library trees will expand to.

18. Undoes all changes and shows the values that were populated when the dialog
opened.

19. Saves all changes and closes the dialog.

20. Closes the dialog without saving.
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6.13 "Help" menu

Figure 6-52
Hel
?  About TIA Portal Openness Demo

6.13.1 About TIA Portal Openness Demo

Figure 6-53

About TIA Portal Openness Demo ﬂ
Application Info: /(D
TiaPortalOpennessDemo.exe Copy Info

2000 (a/
S ||, Portal Projects\ TreeStructure\TreeStructure.apl7

P T |\ Forta] Projects\TresStructure
https://suppert.industry.siemens.com/

Copyright @ Siemens AG, 2020, and licensor.
All rights reserved. Portions include Open Source Software.
See ReadMe_0OSS for details.

Current engineering version: 17.0
Current openness api version: 17.0

Module expansions:
TiaPortalOpennessAdapterService, Version=2.0.0.0, Culture=neutral, PublicKeyToken=null
Step7, Version=2.0.0.0, Culture=neutral, PublicKeyToken=null
WinCcProfessional, Version=2.0.0.0, Culture=neutral, PublicKeyToken=null
WinCecUnified, Version=2.0.0.0, Culture=neutral, PublicKeyToken=null

Services:
LibraryServiceProvider
MultiuserServiceProvider
ProjectServiceProvider
TiaPortalServiceProvider
StepTService
WinCcProfessionalService b
WinCeUnifiedService

Table 6-22

No. Description

1. List of runtime information such as loaded engineering and Openness API
version, loaded module expansions, or available services for the TIA Portal
Openness Demo Application.

2. Copies the list of runtime information together with the entire trace log to the
clipboard.
3. Close the About dialog.
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-

7.1

Appendix

Service and support

Industry Online Support

Do you have any questions or need assistance?

Siemens Industry Online Support offers round the clock access to our entire
service and support know-how and portfolio.

The Industry Online Support is the central address for information about our
products, solutions and services.

Product information, manuals, downloads, FAQs, application examples and videos
— all information is accessible with just a few mouse clicks:

support.industry.siemens.com

Technical Support

The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers

— ranging from basic support to individual support contracts. Please send queries
to Technical Support via Web form:

siemens.com/SupportRequest

SITRAIN - Digital Industry Academy

We support you with our globally available training courses for industry with
practical experience, innovative learning methods and a concept that’s tailored to
the customer’s specific needs.

For more information on our offered trainings and courses, as well as their
locations and dates, refer to our web page:

siemens.com/sitrain

Service offer

Our range of services includes the following:
e Plant data services

e Spare parts services

e Repair services

e On-site and maintenance services

e Retrofitting and modernization services
e Service programs and contracts

You can find detailed information on our range of services in the service catalog
web page:

support.industry.siemens.com/cs/sc

Industry Online Support app

You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for iOS and Android:

support.industry.siemens.com/cs/ww/en/sc/2067
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7.2 Industry Mall

SIEMENS
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A | ; -
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The Siemens Industry Mall is the platform on which the entire siemens Industry
product portfolio is accessible. From the selection of products to the order and the
delivery tracking, the Industry Mall enables the complete purchasing processing —
directly and independently of time and location:

mall.industry.siemens.com

7.3 Links and literature

Table 7-1

No.

Topic

\1\

Siemens Industry Online Support
https://support.industry.siemens.com

\2\

Link to the article page of the application example
https://support.industry.siemens.com/cs/ww/en/view/108716692

\3\

Support request
http://www.siemens.com/automation/support-request

\4\

Why is your TIA Portal Openness application not working as expected?
http://support.industry.siemens.com/cs/ww/en/view/109251656

\5\

When using a TIA Portal Openness application, why do you get the error message
"Cannot connect to TIA Portal"?

http://support.industry.siemens.com/cs/ww/en/view/109038214

\6\

System manual
https://support.industry.siemens.com/cs/ww/en/view/109477163

7.4 Change documentation

Table 7-2

Version

Date

Change

V1.0

02/2015

First version

V1.0

09/2015

Fixed minor errors

V11

12/2016

Version for TIA Portal V14

V1.2

05/2017

Version for TIA Portal V14 SP1

V1.3

02/2018

Version for TIA Portal V15

V14

05/2019

Version for TIA Portal V15.1

V1.5

03/2023

Version for TIA Portal V17
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