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Abstract This document presents an approach for automating diagnostic development tasks
using CANdelaStudio Server Edition (SE), thereby reducing the manual effort involved
in updating diagnostic specifications such as CDD files. The automation pipeline
includes validation through UDS/AUTOSAR checks as well as automated export of
ODX and DEXT files, and it can be extended to support more advanced workflows
involving testing and deployment. Implementation requires a source control system, a
CI/CD platform, automation tools, and a server environment. Examples are provided
for GitHub Actions and Jenkins.
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1 Overview

During the diagnostic development process, updates to the diagnostic specification (CDD file) or to
other data used in the toolchain are often required. This results in many manual steps.

With CANdelaStudio Server Edition (SE) and additional Vector tools, these manual steps can be
automated.

The following picture shows an exemplary diagnostic automation process:

CANdelaStudio:
Specifying diagnostics

Updated CANdelaStudio:
specification Run checks with respect to
available UDS/AUTOSAR

Specification
quality known

CANdelaStudio:
Supply Tester data (ODX) Automated
CANdelaStudio: Stat
Supply ECU Config. e
(DEXT)

——

When the CDD file in the repository is updated, the automation process starts. In the first step, the
UDS/AUTOSAR checker runs. If errors are detected, the data may need to be corrected manually.

The next two steps are exporting the updated ODX data and the DEXT file.

This is only a small and simple example. In practice, pipelines can be much more powerful and may
include additional tools as well as testing and deployment steps.
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2 Prerequisites
In general, the following components are required to create an automation pipeline:

Source Control system for code/data (Git, Svn...)

CI/CT/CD platform (system to control software building, testing, reporting and deployment), for
example GitHub Actions, GitLab, Jenkins, ...

Tools for automation (CANdelaStudio SE, ...)

Server for executing the pipeline

This document describes how to use CANdelaStudio SE on a Windows server. As an example, it uses
Git/GitHub together with GitHub Actions, with the source code and documents versioned in Git.
Jenkins users can also find an example of pipeline automation described in a Jenkinsfile containing
the corresponding pipeline steps.
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3 ClI-Server
We start with a VM (virtual machine) configured as a server with the following properties:

OS: Windows Server 2022

Core: 4 (Dual 2,7 GHz)

Memory: 32GB

Disk Size: C:\(0OS) 300GB, D:\(Data) 100GB

PowerShell should already be installed.
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4 Installation on Server

Install CANdelaStudio and activate the CANdelaStudio SE license with the help of the Vector
License Client.

To install CANdelaStudio SE, follow the instructions provided by the setup program (Setup.exe).
The tool is installed in the default directory “C:\Program Files\Vector CANdelaStudio 24” (for
version 24). The Vector License Client is installed automatically as well.

#% Vector CANdelaStudio 24 P9 Installation - [m] X
Vector CANdelaStudio 24 P9 Installation VECTOR >
Feature Versions Action Feature Settings
4 CANdelaStudio Install v CANdelaStudio 24 P9
CANdelaStudio 24 P9 Installed: No ||nstall -
Online: 24.0.45 Installation path:

C:\Program Files\Vector CANdelaStudio 24 E

" Bundled Products None M

" Prerequisites

Download Settings | | Downlead All

License info... Back Next Cancel

Install Git

Because the source code is retrieved from the GitHub repository to the server, Git must be installed
on the server.

For more information, it is recommended to consult the CANdelaStudio Help (press F1 to open it from
within CANdelaStudio):
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Technical Reference - CANdelaStudio

ey R (e T rp—

Features Index

Actions

AL

Attributes

AUTOSAR

CANdela Data in Vector Tools
[0 cANdelastudio Editor

[] Auto Save

[ Backup

[ candelastudio URT Scheme
[} Command Line (v24)

[ Command Line (v23compat)
[} Commands Menus

[ Product Variants

[ Server Editions

[ 32 or 64 Bit

D Expert View

[ Filename Extensicns

[ Integration of Tools

[} Keyboard Shortcuts

[ Launcher

[ Licensing

[ Logging

[ Loading a Document or Template
[} Saving a Document or Template
[ options

0 search

[ Use of Excel
[ Undo/Redo
[} Version Compatibi
[ Version Numbering

0 views

[ 1SO 26262 Road vehicles - Functior
Common Properties

Compare

Consistency Check

Data Objects

Data Type

Diagnostic Class

Diagnostic Class Template
Diagnostic Instance

DID

Document

Document Template

Document Upgrade

¥

Extended Data Records

1 CANdelastudio Editor .
) Auto Save
[ Backup
D candelastudio URT Scheme
) Command Line (v24)
) Command Line (v23compat)

Using the Command Line (v24) (CDS-77670 v24)

Introduction

[CLI-D310] This is about the hew command line in the CANdelaStudio Server Edition v24.

» The "v23compat” command line from before v24...
is still available unchanged in the CANdelaStudio 24 Desktop Edition, see [CLI-D010];
is available under the command “v23compat” in the CANdelaStudio 24 Server Edition, see [CLI-R365].
» The new command line is available under Windows and partly under Linux, see the “Command Availability” info in the tables below.

Sample:

"C:\Program Files\Vector CANdelastudio 24\Bin\candelastudio-se" --help

General Rules

» [CLI-R312] Running CANdelaStudio in batch mode via the command line needs a Server Editing license [LIC-R700].
» [CLI-R314] Upper and lower case is significant.
» [CLI-R316] A checker plug-in may prevent from command line DEXT or ODX export, see [PLG-R200].
» [CLI-R318] Working Directory: see [STRT-R040].
[CLI-R318-RelPath] For file parameters, CANdelaStudio resolves relative paths relative to the working directory.

Synopsis and Overview

[CLI-R320] Synopsis and Overview

candelastudio-se <command>» [<general options>] [<command options>]

The CANdelaStudio Server Edition provides functionality as subcommands, (also simply called “commands") written behind the executable name.
The following groups of commands are available:

Document/Template File [CLI-R400]

Consistency Check [CLI-R500]

Plugin [CLI-R350]

Import [CLI-R600]
Evnnrt 101127001

ryvyvyy

warn-on-diagnostic-instance-updates Reports warnings on changes of existing diagnostic instances (optional, default: no such warnings)

o ~-output-file=cfile> The new CANdela Document (mandatory)

Check

D
) Product Variants

) Server Ediions
)32 0r 64 Bit

) Expert view

) Filename Extensions
) Integration of Tools

) Keyboard shortcuts
) Launcher

D Licensing run-
) Logging check

) Loading a Document or Template.
) Saving 3 Document or Template

0 Version Compatibity
D Version Numbering
0 views
1150 26262 Road vehicles - Functior
& Common Properties
& Compare
& Consistency Check
& Data Objects
 Data Type
& Diagnostic Class
& Diagnostic Class Template:
& Diagnostic Instance

& Document
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Command

[CLI-R500] Consistency Check Commands

Short Command Availability R——
option Long Option Pt
. [CLI-R510] Runs the “Editor” Checks (in any case), and the Extended Consistency Check (as applicable and rules are configured in the Document, see Desktop
[x] Data Export, [x] Linux Edition dialog g Y
-h --help Shows help information with the main info string and full parameter info.
- --input-File=cfiles The CANdela Document that shall be modified (mandatory)
N —rd:jument—lznguage:{de—r}[) €n-US, 38, 2h- | Sare o 11 1-RA10-documentianguage]
This parameter is not available in the Data Export Variant, since it would modify the Document.
[ ] Data Export - 3
o -solving-actions Indicates that available solving actions shall be applied on the Document, see [CHKR-R120] (optional, default: no solving actions applied).
Needs --output-file to save the checker result.
-modified-file=<file> “The new CANdela Document (optional, mandatory if Document modified by solving actions) (CDS-78175 24 P2)
-0 --output-file=cfile> The checker result (optional) (CDS-78175 24 P2)
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5 Pipelines
5.1 Pipeline with GitHub Actions

5.1.1 Adding a Runner

> Add “self-hosted runner” in your Github repository:

CANdelaStudio24/25 Automation Pipeline on Windows

Go to “Settings” -> “Actions” (under “Code and automation”) -> Runners -> “New self-hosted

runner”

> Code ( lIssues 1 Pullrequests () Actions [ Projects OO0 Wiki @ Security

& General Runners

Access
about self-hosted runpefs.
A Collaborators and teams

%) Team and member roles

Code and automation

¥ Branches

Host your own runners and edstomize the environment used to run jobs in your GitH

| Insights

New self-hosted runner

Ctions workflows. Learn more

are no runners configured

fe about using runners to run actions on your own servers.

© Tags
E3 Rules
® Actions

General
Shared with this repository

» Choose “Windows” and follow the steps to set up the runner (under Download, see picture below)

Terms of Service, as applicable.

Runner image

O @ macOs O 8O Linux
Architecture
x64 =

Adding a self-hosted runner requires that you download, configure, and execute the GitHub Actions Runner. By
downloading and configuring the GitHub Actions Runner, you agree to the GitHub Terms of Service or GitHub Corporate

® EE Windows

Download

permissions and long path restrictions on Windows.

# Create a folder under the drive root
$ mkdir actions-runner; cd actions-runner
# Download the latest runner package

% Invoke-WebRequest -Headers @{ 'Authorization' = 'Bearer

We recommend configuring the runner under "\actions-runner". This will help avoid issues related to service identity folder

» The runner can be used in the “runs-on” command defined in the workflow file (see next chapter).
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5.1.2 GitHub Actions GUI

In the GitHub Actions interface, all workflows are shown on the left side. In this example, we analyze
the workflow named “Diagnostics-Automation-Example-Kit”.

<> Code (@ lIssues 19 Pullrequests | () Actions |3 Projects OO Wiki @ Security | Insights &3 Settings

Actions New workflow All workflows

Showing runs from all workflows
I All workflows

.github/workflows/Diagnostics Automat... 445 workflow run results

| Diagnostics-Automation-Example-Kit

Diagnostics-Automation-Example-Kit-C... @ remove old workflow file, use new command line instead of HTTP API
Diagnostics-Automation-Example-Kit #541: Commit 8faae40 pushed by visins

Management

The workflow runs are shown in the middle of the page. When you click a specific run, the log
messages for that run and, if available, the generated artifacts are displayed. In the example shown,
the CANdelaStudio document and the DEXT file are available for download.

Overview of one workflow run.

@ Diagnostics-Automation #41 Re-run all jobs
N
| (A Summary
Triggered via schedule 18 hours ago Status Total duration Artifacts
. e vann Success 1m 455 2
@ Build-Diagnostic-Specification
Run details Diagnostics_Automation.yml
on: schedule

3 Workflow file
Click for more details!

@ Build-Diagnostic-Specifi... 1m 325 [

Artifacts

Produced during runtime

Name Size

@ CANdelaStudio Document 637 KB & G
@ DEXT 624 KB & G

Copyright © 2026 - Vector Informatik GmbH 8
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Details from the log:

@ summary
Build-D Specification

Jobs.

| @ suild-Diagnostic-specification

Run details

& fi
N workflow file @ Import PVCDI

1 b Run & $env:CANdelaStudiokxe import-pvedi --input-file $env:DiagnosticSpecification --import-file $env:DiagRequi

rementsAsPvedi --output-file ImportedPvedi.cdd

N

5.1.3 Workflow Files

Workflow files are written in YAML (*.yaml, *.yml) and define the jobs and steps to be executed. When

a specified event occurs, it triggers the configured jobs. These jobs may run on one or more runners. If
multiple runners are used, jobs can be executed in parallel.

mm

Job 1 Job 2
Step 1: Run action Step 1: Run action
Step 2: Run script Step 2: Run script
Step 3: Run script Step 3: Run script

Step 4: Run action

Reference: https://docs.github.com/en/actions/writing-workflows/about-workflows

For more information see https://docs.github.com/en/actions

5.1.4 Example: Data Exchange

The following workflow uses important CANdelaStudio features such as PREEvision import (.pvcdi),
DEXT export, ODX export, and SOVD export. The workflow is illustrated in the following figure.

Copyright © 2026 - Vector Informatik GmbH
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-pvedi
A 4 -
- ——————————>  DEXT Export
CANdelastudio
Update Diagnostic . w ODX Export -
Specification GitHub = p
CANdelastudio SE
‘*——o——> SO0VD Open API .
Diagnostic Author .json

The main CDD imports the .pvcdi file. Afterwards, three different export files are generated (.arxml,
.pdx, and .json).

The repository contains a CDD file (ABS_ESP-Example.cdd), a .pvcdi file for import (Door.pvcdi), and
the workflow file (Diagnostics_Automation_CLI.yml).

git / o workflows

@ .github

@) Diagnostics_Automation_CLLyml

&1 Imports ____,_...-—-O' Door.pvcdi

M Specification \
7 ABS_ESP-Example.cdd

) Diag_Automation

Content of the repository

When a change is pushed to GitHub, the workflow starts automatically. The workflow file is shown
below:

name: Diagnostics-Automation-Example-Kit-Cmd

on:

push:

env:
DiagnosticSpecification: 'ABS_ESP-Example.cdd'
VariantQualifier: 'BaseVariant'

DiagRequirementsAsPvcdi: '../Imports/Door.pvcdi’

Dext: 'ABS_ESP-Example.arxml'’
DextExportLogFile: 'DextExportLogFile.log'

PvcdiImportLogFile: 'PvcdiImportlLogFile.log'

Odx: 'ABS_ESP-Example.pdx'
OdxExportLogFile: 'OdxExportLogFile.log'
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Sovd: 'ABS_ESP-Example.json'
SovdExportLogFile: 'SovdExportLogFile.log'

jobs:
Build-Diagnostic-Specification:
runs-on: [ diagnostic-automation-test ]
env:
WORKING_DIR: Diag_Automation/Specification
ServerInstallationDirectory: "C:/Program Files/Vector CANdelaStudio 24/Bin"
CANdelaStudioExe: "C:/Program Files/Vector CANdelaStudio 24/Bin/candelastudio-se.exe"

steps:
- name: Checkout
uses: actions/checkout@v4
with:
fetch-depth: ©

- name: Import PVCDI
working-directory: ${{ env.WORKING_DIR }}
run: |
& $env:CANdelaStudioExe import-pvcdi --input-file $env:DiagnosticSpecification --

import-file $env:DiagRequirementsAsPvcdi --output-file ImportedPvcdi.cdd

- name: Upload CANdelaStudio Document
uses: actions/upload-artifact@v3-node20
with:
name: CANdelaStudio Document
path: ${{ env.WORKING_DIR }}/ABS_ESP-Example.cdd

- name: Export DEXT
working-directory: ${{ env.WORKING_DIR }}
run: |
& $env:CANdelaStudioExe export-dext --input-file $env:DiagnosticSpecification --
output-file $env:Dext --store-exported-dext-paths --modified-file

$env:DiagnosticSpecification --log-file $env:DextExportLogFile

- name: Upload DEXT
uses: actions/upload-artifact@v3-node20
with:
name: DEXT
path: ${{ env.WORKING_DIR }}/ABS_ESP-Example.arxml

- name: Export ODX
working-directory: ${{ env.WORKING_DIR }}
run: |
& $env:CANdelaStudioExe export-odx --input-file $env:DiagnosticSpecification --
output-file $env:0dx --log-file $env:0dxExportLogFile

Copyright © 2026 - Vector Informatik GmbH 11
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- name: Upload ODX
uses: actions/upload-artifact@v3-node20
with:
name: ODX
path: ${{ env.WORKING_DIR }}/ABS_ESP-Example.pdx

- hame: Export SOVD
working-directory: ${{ env.WORKING_DIR }}
run: |
& $env:CANdelaStudioExe export-sovd --input-file $env:DiagnosticSpecification --
variant-qualifier $env:VariantQualifier --output-file $env:Sovd --log-file

$env:SovdExportLogFile

- name: Upload SOVD...
uses: actions/upload-artifact@v3-node20
with:
name: SOVD
path: ${{ env.WORKING_DIR }}/ABS_ESP-Example.json

The operations are executed through the new CANdelaStudio command line. We simply call
candelastudio-se.exe, which is located in the default folder C: /Program Files/Vector
CANdelaStudio 24/Bin. As an example, let us take a closer look at the step “Import PVCDI”. The
workflow calls candelastudio-se.exe (stored in the variable CANdelaStudioExe) with the operation
to be performed, in this case import-pvcdi, and passes the input file stored in
DiagnosticSpecification, the .pvcdifile to be imported stored in DiagRequirementsAsPvcdi, and
the output file named “ImportedPvcdi.cdd”.

The principle is the same for the other steps: the workflow file calls the CANdelaStudio command line
with the required parameters.

5.2 Pipeline with Jenkins

The pipeline can also be run easily with Jenkins. The Jenkinsfile for this run can be derived easily from
the GitHub Actions workflow file.

#lgroovy

pipeline {
agent { label 'diagnostic-automation-test' }

environment {

DiagnosticSpecification 'ABS_ESP-Example.cdd'

DiagRequirementsAsPvcdi '../Imports/Door.pvcdi’

Dext = 'ABS_ESP-Example.arxml'’
DextExportLogFile = 'DextExportLogFile.log'

PvcdiImportLogFile = 'PvcdiImportLogFile.log’
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Odx = "ABS_ESP-Example.pdx'
OdxExportLogFile = 'OdxExportLogFile.log’

Sovd = 'ABS_ESP-Example.json’
SovdExportLogFile = 'SovdExportLogFile.log'

WORKING_DIR = 'Diag_Automation/Specification’
ServerInstallationDirectory = 'C:/Program Files/Vector CANdelaStudio 24/Bin’
CANdelaStudioExe = 'C:/Program Files/Vector CANdelaStudio 24/Bin/candelastudio-

se.exe'

}

stages {

stage('Import PVCDI') {
steps {
dir("${env.WORKING_DIR}") {
bat '"%CANdelaStudioExe%" import-pvcdi --input-file

"%DiagnosticSpecification%" --import-file "%DiagRequirementsAsPvcdi%" --output-file

ImportedPvcdi.cdd’

}

stage('Upload CANdelaStudio Document') {
steps {
archiveArtifacts artifacts: "${env.WORKING_DIR}/ABS_ESP-Example.cdd",
fingerprint: true

}

stage( 'Export DEXT') {
steps {
dir("${env.WORKING_DIR}") {
bat '"%CANdelaStudioExe%" export-dext --input-file
"%DiagnosticSpecification%" --output-file "%Dext%" --store-exported-dext-paths --modified-
file "%DiagnosticSpecification%" --log-file "%DextExportLogFile%"'
}

stage('Upload DEXT') {
steps {
archiveArtifacts artifacts: "${env.WORKING_DIR}/ABS_ESP-Example.arxml”,
fingerprint: true

}

stage('Export ODX') {

Copyright © 2026 - Vector Informatik GmbH 13



VECTOR > CANdelaStudio24/25 Automation Pipeline on Windows

steps {
dir("${env.WORKING_DIR}") {
bat '"%CANdelaStudioExe%" export-odx --input-file
"%DiagnosticSpecification%" --output-file "%0dx%" --log-file "%OdxExportLogFile%"'

}

stage('Upload ODX') {
steps {
archiveArtifacts artifacts: "${env.WORKING_DIR}/ABS_ESP-Example.pdx",
fingerprint: true

}

stage('Export SOVD') {
steps {
dir("${env.WORKING_DIR}") {
bat '"%CANdelaStudioExe%" export-sovd --input-file

"%DiagnosticSpecification%" --variant-qualifier "%VariantQualifier%" --output-file "%Sovd%"
--log-file "%SovdExportLogFile%""'
}
}
}

stage('Upload SOVD') {
steps {
archiveArtifacts artifacts: "${env.WORKING_DIR}/ABS_ESP-Example.json",
fingerprint: true

}
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6 Tips

If the server has been updated or the configuration has changed, restart the runner.

If there are problems connecting to the GitHub server (for example, the error “self signed certificate
in certificate chain”), set the Windows environment variable “NODE_EXTRA_CA CERTS’. It
should contain the path to the certificate file (.crt).

7 Contacts

For a full list with all Vector locations and addresses worldwide, please visit
https://vector.com/contact/.
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