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2 Foreword

This technical documentation is an integral part of the software. This document contains important information
regarding safety, application, parameterization and programming.

The document must be read and understood before application to eliminate potential errors and to ensure smooth
operation.

Robert Bosch Manufacturing Solutions GmbH 03.02.2022
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3 General Information

Explanation of Icons

Safety Icons and Signal Words Used

This documentation uses the following safety icons and signal words. They provide information about potential
hazards and include instructions on how to avoid these hazards.

Description of a high-risk hazard which, if disregarded, will lead to death or serious injury.
The consequences of the hazard are specified.
= Steps for preventing the hazard from occurring are specified.
_ Description of a medium-risk hazard which, if disregarded, may lead to death or serious
injury.
The consequences of the hazard are specified.
= Steps for preventing the hazard from occurring are specified.
ACAUTION Description of a low-risk to medium-risk hazard which, if disregarded, may lead to minor or
moderate injury.
The consequences of the hazard are specified.
= Steps for preventing the hazard from occurring are specified.

[leailei Description of a risk to property and the environment. The note excludes injuries.
The consequences of the hazard are specified.
= Steps for preventing the hazard from occurring are specified.

General Icons and Tags

In addition to the safety notices, the following information is formatted and tagged accordingly:

Information unit Description Example
Operating instruction | Each operating instruction step is numbered. 1. In the File menu, click Open.
step
Interface text Text that has been extracted from the interface of | { Jick on the Parameter tab.

a software tool is shown in italics.
Code Programming examples for the structured text.

Example of a code.

Result of an operating An arrow is used to show the result at the end of AR AR AR -
instruction the operating instruction.

® Contains important information, references to other documents and/or tips and tricks.
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Copyright

These instructions, including all diagrams and images contained herein, are protected by copyright. Any use of
these instructions that deviates from the copyright provisions is not permitted. Any reproduction, translation into
other languages, or electronic and photographic archiving and amendment requires written authorization from
Robert Bosch Manufacturing Solutions GmbH, Bosch Connected Industry (BCl), Stuttgart, Germany. Any violations
will incur claims for damages.

Robert Bosch Manufacturing Solutions GmbH reserves the right to make changes in accordance with technical
progress. All rights pertaining to patents or protection of utility patents are reserved by Robert Bosch
Manufacturing Solutions GmbH.

Microsoft, Excel, Word, Outlook and Windows are registered trademarks or brands of the Microsoft Corporation in
the USA and/or other countries. Other product or company names listed in this document may be protected
trademarks of their respective owners, or products may be subject to patent protection.

Disclaimer

This document has been produced taking into account the applicable standards and regulations, and according to
the latest technology. The content of the documentation has been checked for accuracy, but discrepancies may
still occur. No liability is assumed for these discrepancies. Changes and additions may be recorded in the next
version of the document. Robert Bosch Manufacturing Solutions GmbH assumes no liability for damages or
accidents that occur as a result of the following:

= Non-compliance with this document

= Use by untrained or unqualified personnel

= Use contrary to intended use

= Non-approved modification of the software/hardware

Robert Bosch Manufacturing Solutions GmbH 03.02.2022
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4 |T security and data protection

Intended use

The basic prerequisites required for using Nexeed Automation software products in compliance with
IT security are as follows:

= The software specified for operating the machine is not intended for operation on open networks or wireless
networks.

= Nexeed Automation software products are not intended for direct or unprotected operation on the Internet.

= Installations implemented using Nexeed Automation software products are not intended for operation in
public areas, i.e. they should not be accessible to the public.

To ensure safe operation of Nexeed Automation software products, the following measures must be taken:

= Continuous training of operating and maintenance personnel regarding IT security and current IT security
threats.

= The development of a suitable network zone concept. This includes network segmentation and controlled
data flow between zones.

= Installation of an authorization management system and secure administration. IT components accessed and
managed only by authorized personnel.

= Restrictive use of removable media and mobile devices.

If service is required:

= The operator must ensure that the internal and external service personnel with access to installations
implemented using Nexeed Automation software products have been trained according to the operator's IT
security guidelines.

Qualified personnel

All tasks and work listed must only be performed by qualified and authorized personnel.

= Nexeed Automation software products are designed to be operated by qualified personnel and maintained by
technical personnel with the appropriate IT security training.
Such personnel must work in accordance with an appropriate authorization and security management
system.

Data protection

The protection of personal data and compliance with legal requirements regarding data protection are important
to Robert Bosch Manufacturing Solutions GmbH.

As the developer of the Nexeed Automation software solution, we take the requirements of the General Data
Protection Regulation (GDPR) seriously and abide by them with our

products by providing the technical capability to implement data protection legislation. The technical possibilities
Nexeed Automation provides for this purpose can be found in the product documentation.

Compliance with data protection regulations is the responsibility of the operator of the software (responsible
authority).

Robert Bosch Manufacturing Solutions GmbH 03.02.2022
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5 Cyle Time Assist fur ctrlX

The product "Cycle Time Assist" allows the user to monitor and compare the cycle time of the machine as well as
the runtimes of the movements and sequences of individual components (in the following commands). Cycle Time
Assist Snap exists to collect and display this information. Snap is a service that receives and processes
information. The information is displayed on a user interface. The source of this information is the PLC in which
the machine processes have been programmed.

Cycle Time Assist offers libraries for the PLC. tThe application engineer must integrate these libraries in the
project. The CycleTimeAssist_FB function block is located in the libraries. This FB is instantiated by the application
engineer in the PLC project. The application engineer can program the FB in order to inform it of the start and end
times of the commands, among other things. The FB itself has the ability to communicate this and other
information to the service.

. [C

Cycle Time Assist Cycle Time Assist Cycle Time Assist
Studio ctrlX Snap incl. Service Function Block

Create configuration for Cycle Time Assist in the Cycle Time Assist Studio. ( Cycle Time Assist Studio see page 8)

Install and set up Cycle Time Assit ctrIX App ( Cycle-Time-Assist-App see page 22)

Call up and parameterize Cycle Time Assist with the help of the FB in the PLC ( Cycle Time Assist FB see page 47)

Robert Bosch Manufacturing Solutions GmbH 03.02.2022



Cyle Time Assist fir ctrlX 8164

5.1 Cycle Time Assist Studio

The Cycle Time Assist Studio makes it possible to work with Cycle Time Assist outside the Control-plus-Studio
environment. With the help of the studio, the machine components and their commands can be created in a
suitable control plus structure. The components and commands appear later with the assigned names in the PLC
development environment, as well as in the Cycle Time Assist and the Cycle Time Analysis.

The relevant machine components and appropriate commands must be created in a corresponding structure in the
studio. The Control-plus environment follows a hierarchical approach. Commands are passed through from top to
bottom:

Component 1
Station

Command: Load_Pallet
Component 2 -

Palletizer Component for Structuring

Component 3 Command: Move To Nest

Portal Component for Structuring

Command: Move_Ansolute

Component 4 -
Axis 1 Physical

Hardware

Command: Move_Absolute

Component 5

Axis 2 Physical
Hardware

It is also possible to display the machine structure in a flat hierarchy. The machine structure is later presented in
this form in the Cycle Time Analysis Tool.

For Cycle Time Assist, only the components have to be created as a machine structure, which are also later
relevant for Cycle Time Assist. The complete machine structure does not have to be reconstructed. After the
structure is created, a configuration file and the appropriate SPS code can be exported. After the files have to be
imported into the development environment with the files of the respective Nexeed component.

Depending on the selected target system, different files are output:

Any Target System

Service Configuration File
[ | £ 8 | e |

i .
& 7 ok

Cycle Time Assist (,, | PIcOpenXML Nexeed Component Files PLC
Studio

Robert Bosch Manufacturing Solutions GmbH 03.02.2022
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Siemens Target System

XML Service Configuration File
(8] 1
D - -
@ ﬂ L}
o  —
Cycle Time Assist Studio </, ¥| PLC Code (*.scl, *.sdf) Nexeed Component Files e.g. Siemens TIA
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5.1.1 Installing Cycle Time Assist Studio

To install Cycle Time Assist Studio, the Cycle Time Assist Studio installation folder must be present.
1. Open the Cycle Time Assist Studio folder.

2. Double-click the Bosch.Nexeed.Automation.CTAStudio.exe.

...............................................................................................................................

...............................................................................................................................
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5.1.2  CreatingaProject

For each Cycle Time Assist application, a project must be created that contains the structure of the machine on
which the Cycle Time Assist application runs.

1. Click +New project.
The Save dialog opens.
2. Assign a name for the project.

3. Click Save.

Cysie Teme Asat Studor = ]
Praghn U Vem  Semegh  Halp
f
BeR (=) BOSCH
Projects
S pregeets

Mevwest first

Projectl

LR TR < B

...............................................................................................................................

...............................................................................................................................
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5.1.3  Overview—Cycle Time Assist Studio

2 3
1 Project].cies a x
ejects  Edt Wiew  Seftings  Help
4 )
—%mon 1 & BOSCH
5 Machine Structure Device
h Ti+- P ju o] ] Hame Emglish German Chinese
1 daFault
6 —_— D
~ [ ]
S Commands + Add Command

& Dafault_Unit_2 W Hame English Garman Chinsse

€ Default Urit_3
& Default Urit_a

& Dafaul_Unit 5

No. Description
Menu
Device properties

Command properties

nNTwWON P

.® Back to project overview

{=

! Save project configuration

. @ Validate project

o .
= 5" Export project

N
. Add device.

- T Move device up in the existing level.

= <+ Move device down in the existing level.

= “~ Move device up one level.

» ~* Move device down one level.

-8 Delete device.

. B Copy device.

« I Insert device.

-2 Regenerate all command and device IDs.

. & Additional project settings for Language, Export and Connection
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6 Machine hierarchy
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5.1.4  Selecting a Target System

14164

In order to export the appropriate PLC code files after the project has been completed, the target system must be

selected in the Cycle Time Assist Studio.

1. In the toolbar, click Settings @’

The Project Settings window opens.

Project Settings

Station Name default Host 000.000.000.000 Port 0

English German Chinese

Swedish Portuguese
French Czech
Slovenian Serbian

Dutch

Russian

Italian
Japanese

Polish

Target System

Turkish
Hungarian

Romanian

2. Select the appropriate target system from the Target System drop-down menu:

3. Confirm the selection with OK.

TwinCAT 3 (Beckhoff)
ctrIX (Rexroth)
IndraWorks (Rexroth)

TlA Portal (Siemens)

...............................................................................................................................

...............................................................................................................................
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5.1.5  Applying Language Settings

The model tree and machine structure can be maintained and exported in different languages.
Each language has an ID. The respective language entry is managed under this ID in the service configuration file
(*.xml).

1. In the toolbar, click Settings @’
The Project Settings window opens.

2. Activate the checkboxes to select the language. The following languages can be selected:
= English
= German
= Chinese
= Italian
= Turkish
= Swedish
= Portuguese
= Dutch
= Japanese
= Hungarian
= French
= Czech
= Russian
= Polish
= Romanian
= Slovenian

= Serbian

...............................................................................................................................

...............................................................................................................................
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5.1.6  Applying Connection Settings
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The Cycle Time Assist service can or sometimes must run on other systems. In order to ensure that the service can
be subsequently actuated, the corresponding connection settings must be applied to the service.

1. In the toolbar, click Settings @’

The Project Settings window appears.

Project Settings

Station Name default Host 000.000.000.000 Port 0

English German Chinese

Swedish Portuguese Dutch
French Czech Russian
Slovenian Serbian

2. Implement the following settings:

= Station Name: Enter the name of the station.

Italian
Japanese

Polish

Target System

Turkish
Hungarian

Romanian

TwinCAT 3 (Beckhoff)
ctrIX (Rexroth)
IndraWorks (Rexroth)

TlA Portal (Siemens)

= Host: Enter the IP address of the machine. If nothing is specified, it will correspond to the same

system

= Port: Specify the port (standard 56090).
3. Click OK.

...............................................................................................................................

.
...............................................................................................................................
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5.1.7  Creatinga Component in the Machine Structure

Cyle Time Assist fur ctrlX

The actual machine structure is mapped in the Cycle Time Assist Studio. To do this, the corresponding

components must be added to the machine structure with their commands.

The machine structure can be nested as desired, but the first component or node is always set as the parent

element. All other components are organized below this on a second level.

1. In the toolbar, click Add .

The component is created.

Brogrenloimy

Propims [0 Veew  Semie

Hatp

eRen
Machine Structure

r;—-.E)

Device
w € el

€ Default Unit_2

BCe

Device

] Name

Commands

id Hams

1 Defauly_Cemnmand_

English

Daf

English

& BOSCH

Chinese

* Add Command
Chinese

=
=]

2. In the Device table, in the Name text field, enter a name for the created component.

An automatically generated ID appears in the InstancelD text field. This ID is incremented with each created
element (component or command). The ID can be changed, if necessary.

3. Create the respective language values.

...............................................................................................................................

The name is transferred to the machine structure. Commands can now be added to the created

: component.

...............................................................................................................................
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5.1.8  Creating Commands for a Component

For each created component, corresponding commands can be created that describe the functions of the
component.

1. In the machine structure, under Device, select the component for which a command is to be created.
2. Click +Add Command in the lower-right corner of the window.
A new entry appears in the Commands table.

An automatically generated ID appears in the ID column. This ID is incremented with each created element
(component or command). The ID can be changed, if necessary.

Frageatlans a

et G40 Wew  Gemeg e

oemenm & BOSCH
Machine Structure Device
Br:--p 8Ce [l Name English German GChinese
Cavice
ik Commands + Add Command
€ Datach teh 2 e Hame English Garman Chinase
I 7 - |

3. In the Name column, enter a name for the command.
4. Enter data for the respective languages.

5. To delete the command, click on the trash can after the entry.

...............................................................................................................................

...............................................................................................................................
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5.1.9  Savingthe Cycle Time Assist Studio Project

The project can be saved as a *.ctas file so that the project can be edited again at a later time in the Cycle Time
Assist Studio.

1. Click Save "~ to save the project file.
A message window appears stating that the save process was successful.
2. Confirm the message with OK.

...............................................................................................................................

...............................................................................................................................
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5.1.10  Validating the Cycle Time Assist Studio Project

The machine structure can be validated to ensure that it has been created correctly with the components and
commands.

1. Click Validate @ to validate the project file.

A console appears.

Proseinl.om a *
Pt Bt View  Leweg el
oemen & BOSCH
Machine Structure Device
t1Les PO BCE id Nams. English Garman Chiness
Devce

~ o defan Commands + addl Command

€ Defale Unit_2 I Nams English German Chingse

s B
Console

Starting vaddaron

...............................................................................................................................

Possible errors or success messages appear in the console. If the project is valid, it can be exported as a
: PLCOpenXML file.

...............................................................................................................................
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5.1.11  Exporting the Cycle Time Assist Studio Project

When you export the Cycle Time Assist Studio project, two files are created: The CTA service configuration file and
a file with the corresponding PLC code.

The xxxCtaService.xm| must be exported to the Cycle Time Assist app and the PLC code file exported to the PLC
development environment. The PLC code can be programmed using the Cycle Time Assist FB.

1. Click Export L&
2. Select a folder to save the export files in or create a new one.

The console appears. The project is validated and then exported.

...............................................................................................................................

...............................................................................................................................
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5.2  Cycle-Time-Assist-App

In the cycle time assist app, the part cycles of the machine are visualized according to the implementation by the
CycleTimeAssist add-on in the PLC. In the add-on, the PLC specifies the part cycle, the target cycle, and the
permissible deviations and displays them in the app. Recordings for the part cycle can be started via the PLC as
well as via the app, in which all individual movements of the station are recorded. Cycles for which a recording is
available can be compared directly in the app. The individual movements of the cycles with the largest deviations
are shown in a chart. For a more detailed analysis of the recordings, the Cycle Time Analysis Office Tool is available.
Recordings from the app can be exported as .xml and .json files and read into the Cycle Time Analysis Tool.

# BOSCH

71 eycles | % Compare ‘ | @ Record ‘ Cycle 71
e L T 5030 ms

50000ms  0.60%

¥

4750 ms 5250 ms.
- Max: 5250 ms
4567
Torget: 5000 Thu, 16 Sep 2021 0T:56:58 GMT

fal

Min: 4750 ma
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5.2.1  System Requirements

The following preconditions must be met in order to use the product:
= Existing Internet connection
= Supported browsers: Google Chrome, Microsoft Edge or Mozilla Firefox
= Existing Bosch ID for each user (Creating a Bosch ID (see page 24))
= Cycle Time Assist Configurator installed

= Cycle Time Assist configuration file (xml)
= Nexeed app installed (Cycle Time Assist) with the appropriate license

Robert Bosch Manufacturing Solutions GmbH 03.02.2022
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5.2.2  CreatingaBoschID

In order to be able to use the online services offered by Bosch and Bosch Rexroth, users must complete a
registration process, during which a Bosch ID is created.

The online services include, for example, the ability to download and use software components and apps.

Preconditions
= Existing Internet connection
= Email address

1. Open the App Zone on the Rexroth website.
2. Click on my Rexroth.
The Bosch ID login page appears.
3. In the login window, click Not yet registered.
The registration window appears.
4. Read the General Terms and Conditions and Privacy Policy.

A Bosch ID can only be created once you have accepted the General Terms and Conditions and Privacy
Policy.

5. Enter an email address and password for the Bosch ID.
6. Accept the General Terms and Conditions and Privacy Policy.
7. Click Register.
An automatically generated email is sent to the specified email address.

8. Confirm the registration via the email.

...............................................................................................................................

...............................................................................................................................
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5.2.3  Downloading the Nexeed App

The Nexeed apps are located in the App Zone for Bosch Rexroth ctrIX products.

Preconditions:
= Valid license for the relevant Nexeed app.

1. Go to the App Zone.
2. Use the search function to go to the corresponding Nexeed app.

3. Download the app.

...............................................................................................................................

.
...............................................................................................................................
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5.2.4 Installing the Nexeed App in the ctrIX Environment

To use the app in the ctrlX environment, it must be transferred from the PC to the ctriX controller and installed
there.

Preconditions
= App downloaded from the ctrIX App Store (*.snap file)
= Access to the ctrIX controller
= Login for the ctrIX homepage
= Permissions

1. Open the ctrlX homepage.

Enter the IP address of the controller into the browser (web server for the controller). It is not necessary to
establish another connection to the controller.

2. Select Home in the menu.

3. Click on Install an app.

Home B Awwew @ rexroth

ctrlX CORE essentials

fa Diagrostics

§ PLC

Automation Manage app data Learn

R @ online product documentation
) APl Reference
Q Developer Community

Install an app O Eithwb

The app overview appears.

4. Select the Local storage tab.

Robert Bosch Manufacturing Solutions GmbH 03.02.2022



27 1 64 Cyle Time Assist fir ctrlX

o B R semrersn (D) l'exroth

Installed  Locals

Q| e e
Search L, 3 som G .

PLC

el

Items per page: 20 e 1-10f1

5. Click Add . to add the app stored locally on the PC.

The app appears in the list under Local storage.

o B ARmxrers (D fexroth

(O uUpdmeatlagps B Sewngs

Insnalled  Locals

Search G, 3 sen

Eell Bosch Nexeed Cycle Time Assist

ctix

EJ rLc

Items per page: 0 w 1=20f2

6. Click on Install.

The app is installed on the controller.

PR R R R I R R R R LR R I P I R X

The app is installed and a corresponding confirmation message appears. The app can now be configured.

PR R R R R R R R R R I R R R R R R R I

cesssscce
cescssece
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5.2.5  Managing Users and Permissions

In this view, the permissions can be assigned for each of the individual areas, components and/or apps.

1. In the menu, navigate to Settings>Users & Permissions>Permissions.

P.f;‘:.uﬁ-ugsi.:.m;. B Awsews @ rexroth

Permissions
Catagery Pareission

Administration

fa  Diagnostics

Configurations

B/ PLC

Logbook

Apps

Connectivity

Users & Permissions

Certificates & Keys

Backup & Restore

Cycle Time Assist

Wirtual Assist

2. Select the permissions for the User Mode of the app (Cycle Time Assist or Virtual Assist) in the Permission
column of the respective app.

cns 3 Virtal Assist : Use Virtual Assist with existing assets on etel (Useriode) rexrot h

Jsers & Pere

(@ Home

88 Automaticn

Virtual Assist : Use Virtual Assist with existing assets on ctrlX (User-Mode)
3 Virtual Assist

Authorized Groups
B9  Configurations

O oot

Diag

beschoarath

PLC

O e

- |

3. Assign the permissions for the User Mode to the individual users and/or groups. Take into account the
recommended information for users and rights.
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4. To save the settings, click on Save.
The Users & Permissions overview appears again.

5. Select the permissions for the Admin Mode of the app (Cycle Time Assist or Virtual Assist) in the Permission
column of the respective app.

ers & Permissions 3 Permissions 3 Virtzal Assist : Manage assets on the ctrix (Admin-Mode) rexl'oth
-

Automation . . " x .

Virtual Assist : Manage assets on the ctrlX (Admin-Mode)

Virtual Assist

d Users Authorized Groups

Configurations

O rewrsr

Beschoanrash

O maye

- |

@ About

6. Assign the permissions for the Admin Mode to the individual users and/or groups. Take into account the
recommended information for users and rights.

7. To save the settings, click on Save.

66 6 0000000000000 00000000000000000000000000000000000000000000000000000000000s000ssocssssocsssoscssssoossssocsssosocssscsccsssocsos
.
.

: The created users and assigned permissions are up-to-date.

cescssece

P R I R R R I R R R R R R R R R R R R
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5.2.6  Uninstalling the Nexeed App from the ctrIX Environment

To uninstall an app from the ctrIX environment, it must first be uninstalled from the controller. After that, the app

will still be available locally.

Preconditions:
= Access to the ctrlX controller
= Login for the ctrIX homepage

1. Open the ctrlX homepage.

2. Establish a connection to the ctrIX controller.

Home

Diagnastics

PLC

Automation

Bunomation Care

Install am app

8 boschrexroth

3. In the menu, navigate to Settings>Apps.

The app overview is displayed.

ctriX CORE essentials

rexroth

Learn

@ Online product decumentation
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rexroth

Hoeme
Automation stalled Online store ..y Lecal storage &
Virtual Assist Sepseh _'-’-- '.' e o jv. £t =
ctrix-bosch-nexeed-virtualassist - 1.0 -
U Bonch Makad Virtuad aalst -

m rexroth-opcua-server- 1.4.0 E] -
etrl® ’ : i -

rexroth-plc-1.2.1 - -
3 E3E

Tems per page: 10 1-30f3

4. Click on Uninstall in the row for the app in question.

PR R R R R R R R R R R I R R R R R R R R R X

The app is uninstalled from the controller. Since the app is still available locally, the Install button is still
active in the portal. This button can be used to reinstall the app on the controller.

PR R R R R R R R R R I R R R R R R R I

cesecscsscsee
sececececcs
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5.2.7  Opening the Nexeed App in the ctrIX Environment

In order to open a Nexeed app in the ctrIX environment, the app must be installed on the ctrIX controller.

1. Open the ctrIX portal.

Home rexroth

ctrlX CORE essentials

Learn
Automation Virtual Assist

Zumsmanan Care Newsed Virrual Assist = - .
@ Online product documentation

Install an app

A boschrexroth

2. Click on the tile for the app you want to open.

...............................................................................................................................

...............................................................................................................................
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528 Live-Ansicht

The app starts in the Live view. The Live view shows the current part cycles.

The scale of the view is fixed and depends on the target cycle and permitted deviations. The values of the Y-axis
are linear and do not start at 0.The values depend on the set min and max values in the PLC. Therefore, the set
values should be chosen meaningfully.

The target cycle is indicated by a black line.

All part cycles that are in the target value range are displayed in blue. Part cycles that exceed the range of values
become dark-red.

The Live view shows the last 1000 part cycles.

I |
& BOSCH
% Compare ‘ | 0 -.._Fc\( C VC[E 71

< Lrnummmanlinl ||l|l||1|n|||||||||||||||l|m|||||| > 5030 ms AR

5000 ms  0.60%

8

g ok W N

4750 ms 5250 ms
- Max: 5350 ms

4567

5 S000 Thu, 16 Sep 2021 07:56:58 GMT

Target: 5000 ms

9 (al

Min: 4750 m|

16

No. Description
1 Collapse and expand the menu

2 Recorded measurements ( Overview of All Recordings see page 44)
The icon shows the number of measurements recorded so far.

3 Menu
= Re-set the chart
= Information about the app

Settings
ctrIX homepage
User information

Version information

o N o o b

Part cycle that exceeds the values of the scale
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9  Complete overview of live values. The displayed part can only be adjusted if the Live view is deactivated.

10 Live view
The Live view can be switched on and off via the button.
= If the button is blue: Live view is on, the current cycles are displayed.
= If the button is white: Live view is switched off. The view is frozen.

11 Comparison View (see page 39)

12 Record measurements ( Starting a Recording see page 36)

13 Part cycle information
Info window is displayed when a part cycle is selected.

14 Displays the part cycle measured up to this point.
15 Part cycle

16 Scale
The scale is fixed.
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5.2.8.1 Freezingthe Live View

The function can be used, for example, to look at individual cycles more closely or to switch to older values in the
overview display.

Only the view is frozen — the measurements continue to run in the background. When the user returns to the Live
view, the view jumps to the most recent cycle.

1. Click on the blue Live button.

71cycles

| 2 compare |

(®) Record ‘ Cycle 71

e, >> 5030 ms

5000 ms  0.60%

4750 ms 5250 ms.
- Max: 5250 ms
4567
- 5800 Targat: 5000 ms Thu, 16 Sep 2021 07:56:58 GMT

(4l

Mtin: 4750 ms.

The button turns white and the view is frozen. Click on the button again to continue the view.
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5.2.8.2 Starting a Recording

In the Live view, recordings can be started and stopped. Recordings contain all the individual movements of the
station and enable a detailed evaluation of the part cycles.

1. Click on the Recording button.

Cycles @_5: BOSCH

71 cycles @ Record ‘ Cycle 71

e e e >> 5030 ms

5000 ms  0.60%

4750 ms 5250 ms.

200
4567
510
o Targat: 5000 ms Thu, 16 Sep 2021 07:56:58 GMT
(4l
Mtin: 4750 ms.

100 eyeles (¥) Live % Compare

@® Reco Cycle 100

< Lttt Dnononlltt > 5500 e

5000 ms  1.98%

4750 ms 5250 ms

5200
4367
L1
5 5000 Target: 5000 ms Thu, 16 Sep 2021 09:10:39 GMT
100
Mlin: 4750 ms T 2 i1

Compare with reference

hOTT TR TH B0 #1 82 83 B4 84 B85 87 22 & 50 61 62 63 64 95 96 97 52 &5 100
Cycla 10

2. Click on the Recording button again to stop recording.
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: The measurement is recorded and appears in the measurement overview. Overview of recorded
: measurements ( Overview of All Recordings see page 44)

...............................................................................................................................
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5.2.8.3 Invalid Part Cycle

Errors, changeover processes or production breaks always result in situations in which production is no longer
continued and therefore no new part cycles are available. The PLC programmer can take these cases into account
for the Cycle Time Assist app by setting notifications for the app in its workflow. In the app, the interruptions to
the standard part cycle sequence are represented by a gray area. The gray area is a placeholder and is always the
same width. The width of the area is not related to the time span.
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5.2.9 Comparison View

In the Comparison view, all recorded measurements are displayed with the respective part cycles. A gray bar
summarizes all the part cycles of a measurement. Click on the bar to display an info window for the measurement.

In the view, cycles of individual measurements can be compared to one another and reference cycles can be
selected for comparison. Comparing cycles with one another ( Comparing Part Cycles With One Another see page
40)

Cycle 135

52 cycles

T e T

5500

5039 ms

5000 ms  0.78%

4750 ms 5250 ms
- Max: 5250 ms
4567
19: A
o S000 Target: 5000 ms Thu, 16 Sep 2021 09:19:31 GMT

4500 135

M 4750 s
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5.2.9.1 Comparing Part Cycles With One Another

Individual part cycles of a recorded measurement can be compared with one another.

1. Select a part cycle to compare

100 cycles Cycle 134

| 2 compare |

(®) Record

Nl bbb soup me

5000 ms  0.84%

550
4
4750 ms 5250 ms.
EE
Max: 5250 ms
200
4567
S0
s 000 Target: 5000 ms Thu, 16 Sep 2021 09:19:26 GMT
134
4300
1 _ Min: 4750 ma 10 2 174
4700 ‘
4850

M2 NI M NS WE NT WS NG 120 120 122 123 124 125 126 2T 125 129 130 1IN ON3 133 13 138 181 182 183 Compare with reference

The info window appears.
2. Click Select.

The selected part cycle is highlighted violet.

100 cycles

| = Compare | Cycle 132

(®) Record

Nilmmmmdmbmolbbbo b 5108 e

5000 ms  2.56%

550
4
4750 ms 5250 ms.
EE
Max: 5250 ms
£
4567
S0
s 5900 Tarmat: 5000 ms Thu, 16 Sep 2021 09:19:16 GMT
- 132
4300
Min: 4750 ma 10 2 168
4700
4800

M2 NI M NS WE NT WS NG 120 120 122 123 124 125 126 2T 125 129 130 1IN ON3 133 13 138 181 182 183

3. Select another part cylce and click Compare with selected, to add the part cycle to the comparison or
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Click Compare with reference to compare the selected part cycle (violet) with the reference part cycle.

The deviations of the two part cycles are displayed.

Top Deviations

Select cycle Compare cycle

5042 ms ¥ 5128 ms ™

0 0 10 o n 0 50 60

| Shew difference in % n

4. Click the switch Show difference in % to the right for displaying the deviations in %.

Top Deviations

Select cycle Compare cycle

5042 ms " 5128 ms " -

1 LI move B down

02 o4 % o1

‘ ) Show difference in % n

5. Click Close to close the deviation.

...............................................................................................................................

The part cycles can be compared with one another and exported to the Cycle Time Analysis Tool for closer
: examination. Export a measurement ( Exporting a Recording see page 45)

...............................................................................................................................
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5.2.9.2 Setting a Reference Cycle

If the values of a specific part cycle were particularly good, the cycle can be set as a reference cycle (there must
be a recording of this cycle). This reference cycle is always used for comparison purposes.

1. Click on a part cycle to be set as a reference.

100 cycles

| 2 compare |

@ Record ‘ Cycle 134

Nl bbb soup me

5500 S000 ms  0.84%

4750 ms 5250 ms.

Max: 5250 ms

4567
510
o Targat: 5000 ms Thu, 16 Sep 2021 09:19:26 GMT
4300

Mtin: 4750 ms. 10 2 174

2 M3 1M NS WME T NS NG D 120 122 023 124 125 126 12T 128 129 130 130 132 133 134 135 1% 18 1% Compare with reference

Settings @j BOSCH

Station Configuration

The table lists the cycle-time-assist configuration on the ctrlX which is used by the cycle-time-assist app.

‘ -
Station Name Description Station Version Filesize in kB Last Modified

Station Station V4 1 12 Thu, 16 Sep 2021 05:39:19 GMT

Global reference cycle

Select a cycle that is present in a record. With "Referénce cycle” this eycle is stored as reference cycle in the service.

Cycle 1D with record

Under Global reference cycle, enter the ID of the selected part cycle. The screenshot corresponds to ID 134.

3. Click on Reference cycle.
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...............................................................................................................................

A confirmation appears and the part cycle is set as a reference and can now be compared with another
: part cycle. Compare part cycles with one another ( Comparing Part Cycles With One Another see page 40)

...............................................................................................................................
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5.2.10  Overview of All Recordings

All previous recordings are displayed in the overview. The recordings can be edited in this overview.
1 2

Records ) BOSCH

Records
The table lists the available refoords on ths ctriX which are used by the cycle-time-assist app.
. L I ) a3
1/240 earch S, 3 S x B 4
»r—
Filename Filesize in kB Last Modified
py.emi. 10 Fri. 03 Sep 2021 10:32:01 GMT
12 Fri. 03 Sep 2021 08:24:5% GMT
14 Thu, 02 Sep 2021 10:47:32 GMT
1 Thu, 02 Sep 202 GMT
1% Fri, 03 Sep 2021 12:5513 GMT
10 Fri, 03 Sep 2021 10:51:028 GMT
2021_09_02_09_17_3%_PlcTrigger_fdsajson 1 Thi, 02 Sep 2021 09:18:20 GMT
20@1_09_13_13_11_52_Untitled_dienstag.xml 10 Mon, 13 Sep 2021 13:11:548 GMT
2021_09_01_14_06_17_Untitled_asdiasdfasdiasdf.xml 1% Wed, 01 Sep 2021 13:07:15 GMT

20@1_09_13_13_24_58_PlcTrigger_dienstag.xml 15 Mon, 13 Sep 2021 13:25:43 GMT

Q:: ¢ 2

No. Description

1 Close the view and return to the Live view ( Live-Ansicht see page 33).
2 Entry of a recording
3 Reference cycle
4 Part cycle of a recording
5 Mark the recording
Recordings can be marked for easy retrieval.
6 Edit the recording
7 Export the recording ( Exporting a Recording see page 45)
8 Delete the recording ( Deleting a Recording see page 46)
9 Open the recording so that all recorded part cycles are visible.
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5.2.10.1 Exporting a Recording

Recordings can be exported for further analysis in the Cycle Time Analysis tool.

The recording can be exported in the Comparison view (see page 39) as well as in the Overview of recordings
( Overview of All Recordings see page 44).

1. In the overview of recordings, select the recordings to be exported and click on = .

Records }L BOSCH

Records

The table lists the available records on the ctriX which are used by the cycle-time-assist app.

1/240  Search Q4 son
Filename Filesize in kB Last Madified
opry-xmi 10 Fri, 03 Sep 2021 10:32:01 GMT
12 Fri, 03 Sep 2021 08:24:55 GMT
14 Thu, 0Z Sep 2021 10:47:32 GMT
11 Thu, 02 Sep 2021 09:07:18 GMT
15 Fri, 03 Sep 2021
10 Fri, 03 Sep 2021
11 Thu, OF Sep 2021 09:18; MT
0 Mon, 13 Sep 2021 13:11:54 GMT
2021_09_07_14_06_17_Untitled_asdiasdiasdiasdfami 16 Veed, 01 Sep 2021 140715 GMT
2021_06_13_13_24_58_PlcTrigger_dienstagxml 1% Mon, 13 Sep 2021 13:25:43 GMT

The Save dialog box appears.

2. Save the export file under any path.

PR R R R I R R R R LR R I P I R X

The recording is exported and can be opened in the Cycle Time Analysis Tool.

PR R R R R R R R R R I R R R R R R R I

cesssscce
cescssece
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5.2.10.2 Deleting a Recording

Recordings can be deleted. However, deleted recordings cannot be recovered.

The recording can be exported in the Comparison view (see page 39) as well as the Overview of recordings
( Overview of All Recordings see page 44).

]

1. In the overview of recordings, select the recordings to be deleted and click on

Records () BOSCH

Records

The table lists the available records on the ctrlX which are used by the cycle-time-assist app.

1240  Search Q4

Filename Filesize in kB Last Modified
2021_09_03_10_31_01_Untitled_ 10 Eri, 03 Sep 2021 10:52:01 GMT
2021_09_.03_08. LU 12 Fri, 03 Sep 2021

14 Thu, 02 Sep 2021 10:47:32 GMT
11 Thu, 02 Sep 2021 09:07:18 GMT
1% Fri, 03 Sep 2021 12:5%13 GMT

10 Fri. 03 Sep 2021

1

10 Mon, 13 Sep 2021 13:11:54 GMT
16 Wed, 01 Sep 2021 140715 GMT
1% Men, 13 Sep 2021 13:25:43 GMT

A security inquiry is displayed.

2. Confirm the inquiry.

PR R R R I R R R R LR R I P I R X

cesssscce

The recording is deleted.

PR R R R R R R R R R I R R R R R R R I
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5.3  Cycle Time Assist FB

The product "Cycle Time Assist" allows the user to monitor and compare the cycle time of the machine as well as
the runtimes of the movements and sequences of individual components (in the following commands). Cycle Time
Assist Snap exists to collect and display this information. Snap is a service that receives and processes
information. The information is displayed on a user interface. The source of this information is the PLC in which
the machine processes have been programmed.

Cycle Time Assist offers libraries for the PLC. tThe application engineer must integrate these libraries in the
project. The CycleTimeAssist_FB function block is located in the libraries. This FB is instantiated by the application
engineer in the PLC project. The application engineer can program the FB in order to inform it of the start and end
times of the commands, among other things. The FB itself has the ability to communicate this and other
information to the service.

The following information can be processed by CycleTimeAssist_FB and forwarded to the Cycle Time Assist Snap
service.

= Command start and command end times

= Part cycle signal

= Trigger to start a recording
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5.3.1  Contentof CycleTimeAssist_FB

This chapter describes the variables and methods of calling the CycleTimeAssist_FB.
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5.3.1.1 Input Parameters

The Cycle Time Assist FB has various input parameters to describe.

If a parameter value changes, this is immediately transmitted to the service. However, changes to
values do not apply until the next cycle interval. For the current cycle interval, the values that were
available at the beginning of the clock apply.

Name Type Description
TargetPartCycleTime TIME Specification for the target part cycle
AllowedPosDeviation TIME Specification for the permissible positive deviation from the target part

cycle, up to which duration the current cycle interval should be
considered valid and should not be considered exceeded.

AllowedNegDeviation TIME Specification for the permissible negative deviation from the target part
cycle, up to which duration the current cycle interval should be
considered valid and should not be considered exceeded.

PartType STRING(20) ' Sets the name of the part type
AddText STRING(255) Appends additional text to the part type.
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5.3.1.2 Output Parameters

The Cycle Time Assist FB has various output parameters to describe.

Name Type
Initialized BOOL

ComState CycleTimeAssistComStates

50164

Description

Return value:

TRUE = FB is initialized with
communication parameters

FALSE = FB is not initialized
with the communication
parameters.

Current state of communication
with the service

This structure helps to identify
communication problems.

= UNDEFINED : Value not setf

= WAIT_FOR_FB_INITIALIZE :
FB waits for the
initialization method to be
called.

= WAIT_FOR_CLIENT : FB is
waiting for service or
trying to connect to it.

= WAIT_FOR_CLIENT_IDENT
Connection to the service
has been established.
Waiting for service
authentication.

= SEND_PLC_INFO : Send
the PLC configuration to
the service.

= WAIT_CLIENT_INFO :
Waiting for service
configuration information.

= READY_TO_SEND : Ready
to send telegrams

= SEND_TELEGRAMS :
Sends telegrams to the
service

= WAIT_FOR_SEND_ACKN :
Waiting for a confirmation
of receipt from the service

= ERROR_TRY_RECONNECT
An error occurred. The FB
attempts to re-establish
the connection to the
service.

RunningCommands ARRAY[1..CYCLE_TIME_ASSIST_ MAX_NUM_RUNNING_COMMANDS] Information about all currently

OF CycleTimeAssistRunningCommands

NumRunningCommands UDINT

running commands

Number of commands currently
running
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IsRecordRunning BOOL Return value:
TRUE = at least one recording is
running

False = recording is not running
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5.3.1.3 Method Calls

This section describes the methods of calling.

®

If no return value exists, call the method only once.

Method name

CommandCancel

CommandCancelAll

CommandEnd

CommandError

CommandStart

EndTriggerRecord

SetPartCycle

Description

Tells the service that a specific
component has canceled a command.

If no command is running in the

component, the method call has no effect.

Informs the service that all running
commands have been interrupted.

For example, this method call can be used
when canceling an automatic sequence
when all components cancel their
execution.

Tells the service that a specific
component has terminated a command.

If no command is running in the

component, the method call has no effect.

Tells the service that a particular
component has terminated or canceled a
command with an error.

If no command is running in the

component, the method call has no effect.

Tells the service that a specific
component has started a command.

Only one command at a time can run
within a component.

If another command is called via the
CommandStart() method, this call is
ignored.

Prematurely terminates a recording.

Tells the service that a new part cycle
interval is starting.

The part cycle is the time difference
between two method calls.

52164

Some method calls have the return value DINT. In this case, call the method cyclically until it receives
the return value 0.

Parameter

= Instanceld :
Instance number of the component in
which the command was aborted.

Instanceld :
Instance number of the component in
which the command was terminated.

Instanceld :

Instance number of the component in
which the command has an error and
was terminated.

Instanceld :
Instance number of the component in
which the command was started.

CommandNumber :
Number of the command within the
component.

RecordIndex :
Index of the recording that is to be
terminated.

When triggering the recording using the
StartTriggerRecord() method, the index
is output.
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StartTriggerRecord | Instructs the service to start a recording
and save it in its database.

Recordings can also be made
retrospectively in time by setting method
parameters.

The maximum duration of a recording
depends on the configuration of the
service, default setting: 2 minutes.

Cyle Time Assist fur ctrlX

= TimeBeforeTrigger :

Specifies the length of time before the

method call to include in the recording.

TimeAfterTrigger :
Specifies the length of recording time
after the method call to be included.

= rRecordIndex :

Index of the current recording. This is
written after the method has been
successfully executed. The index is
used to identify a recording, which can
be aborted prematurely with the
method EndTriggerRecord().

Several recordings can be started in
parallel.
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5.3.2  Using CycleTimeAssist_FB
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5.3.2.1 Required PLC Libraries

In addition to the ctrIX PLC libraries included, the following libraries must be installed and also integrated
manually in the project:

= NxBaseSysDep

= NxCycleTimeAssistAddon
= NxSocketSysDep

= OpconBase

= OpconBaseCommonDef

The included libraries have dependencies to the base ctrIX libraries that need to be resolved.
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5.3.2.2 Integrating the PlcOpenXML

After the station hierarchy has been created, the Cycle Time Assist Studio generates a PlcOpenXML file that can be
read into the PLC development environment. Reading in the file adds three elements to the project.

= CycleTimeAssist_FB (type: FB): Function block from which a cyclically called instance must be created in the
project. FB Instantiation and Cyclical Call (see page 57).

= Ctalnstancelds (type: GVL): This global variable list contains the instance IDs of all components configured
in the Cycle Time Assist Studio. These entries can be used for method calls for the CycleTimeAssist_FB
instance. Recording Command Run Times ( Recording of Command Run Times see page 58).
The names of the entries correspond to the assigned component names in upper case letters from the Cycle
Time Assist Studio.

= CtaCommandlds (type: GVL): This global variable list contains the command IDs of all components
configured in the Cycle Time Assist Studio. These entries can be used for method calls for the
CycleTimeAssist_FB instance.Recording Command Run Times ( Recording of Command Run Times see page
58).
The names of the entries correspond to the assigned component names, followed by the assigned command
names, in upper case letters, from the Cycle Time Assist Studio.

If changes are made to the project in the Cycle Time Assist Studio, such as changes to the hierarchy,
® instance IDs or command IDs, the listed elements must be deleted and the updated PlcOpenXML must
be read in.

Robert Bosch Manufacturing Solutions GmbH 03.02.2022



—\ _

57 1 64 Cyle Time Assist fir ctrlX

5.3.2.3 FBinstantiation and cyclical call

Instantiation

To use the FB, it must be instantiated in the project. An instantiation can take place in a GVL, a program or FB.
Example:

PROGRAM PLC PRG

VAR

_cta : CycleTimeAssist FB;
END VAR

cyclical call

Once the FB has been instantiated, it must be called cyclically during runtime. Ideally, the cyclical call is made at
the beginning of the cycle.

Example:

_cta();

The CycleTimeAssist_FB is now ready to send information to the service regarding command start and command
end times.
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5.3.2.4 Recording of Command Run Times

The command start and command end times are passed on in CycleTimeAssist_FB by calling methods.

The methods are preceded by the Command prefix. The following methods are available. For more information,
see the Method Calls section.

® = All of these methods have no return value and therefore only need to be called once.

= Only one command at a time can run within a component.
If another command is called via the CommandStart() method, it is ignored.

= CommandCancel()
= CommandCancelAll()
= CommandEnd()
= CommandError()
= CommandStart()
In addition to the CommandStart() command start method and the CommandEnd() command end method, the

CommandCancel() and CommandError() methods can also be used to notify the service if a command has been
terminated abnormally.

L Example:
_cta.CommandStart (CtaInstanceIds.ROBOT, CtaCommandIds.ROBOT MOVE) ;

The call informs the service that the MOVE command of the robot component has been started. The two transfer
parameters result from the Import of the PlcOpenXML ( Integrating the PlcOpenXML).
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5.3.2.5 Triggering Recordings

The Cycle Time Assist FB has the option of triggering recordings from the PLC. Methods are called into the PLC,

which internally give the service the command to start a recording.

Example:
_ret := cta.StartTriggerRecord(TimeBeforeTrigger := T#5S, TimeAfterTrigger :=
T#10S, rRecordIndex := reclndex);

This call triggers the recording. Call the method until the return value returns _ret = 0.

The recording includes the command runtimes. The command runtime includes the timespan of 5 seconds before
the code line is called and 10 seconds after the code line is called.

This means that the total length of the recording is 15 seconds. The index of the recording is stored in _recindex
because several recordings can run in parallel.

The index is also relevant to terminating a recording with the StopTriggerRecord() method.
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5.3.2.6 Setting the Part Cycle

The part cycle can be communicated to the service via a method call in the PLC. Do this by calling the method
SetPartCycle(). The FB informs the service that a new part cycle has begun and the current one has ended.
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6 Service - Helpdesk

If technical assistance is needed or if you require more information about our products and solutions, please
contact the Help Desk via the following channels.

% +49 (711) 811-8811

Monday to Friday 08:00-16:00 (GMT+1)
E Nexeed.Helpdesk@bosch.com
——] www.bosch-connected-industry.com
WWwW

Contact form
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