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Continental Automotive Technologies GmbH

User Experience

Smart Mobility Autonomous Mobility
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MK 120

Continental Automotive Technologies GmbH
Safety and Motion

= Dynamics & Comfort
— Electronic Air Suspension
— Scalable Chassis Control Unit

= Passive and Integrated Safety
— Airbag Control Units

- Brakes
— Parking Brakes
— Hydraulic
— Electronic Brake Systems
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Motivation

= Continuous Integration
— Frequent merging of several small changes into a main branch.

= Continuous Delivery

— When teams produce software in short cycles with high speed and frequency so that
reliable software can be released at any time, and with a simple and repeatable

deployment process when deciding to deploy.
Cl/CD - Wikipedia
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https://en.wikipedia.org/wiki/CI/CD
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Initial CI Pipeline - Jenkins Q
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= Artifacts Handling O JKE?WAGTURY
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Cl Pipeline Customization - Jenkins )
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Process Advisor
= Tasks
= Input Artifacts
@ Input Artifacts
— Queries
= Qutput Artifacts
. Assessments ~ (=} Generate Simulink Web View g | w1
. () ComponentA sk | v 1
= Relations » () Check Modeling Standards (MLC40) R X
&) ComponentA. skx Qutputs:
- ) Run Tests - MiL ComponentA_webview htmi
= Interactivity @ Componenta six Inputs:
- ComponentA shx
D| | tal Threa d * 1 Detect Design Errors Dependencies
| = .
g - © ComponentA.skx ComponentA sidd
+ [ Generate Conan Package for Model (Top) ComponentA skx
- Staleness @ ComponentA six InterfaceA sldd
+ &) Generate SDD Report processmodel.m
&) ComponentA.six o1
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Process Advisor

- Artifact Handling System Calls a

- Package Manager System Calls ‘

- Repository Handling 4@cnem File Exchange ‘

- Source Control Q} File Exchange a

= Bring everything into MATLAB!



Modular Software

- Goals
— Scalability
— Reuseability
— AUTOSAR Compatibility

= Design Decisions
— Multiple Repositories
— Repository Management
— Package Manager
— Process Advisor
— CI/ CD System

Integration
Level n

Integration
Level 1

Unit Level

Interface
Level

Public

Composition

N

Composition Composition
A B

Component

A

Component
B

Interface A Interface B

Interface C
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Modular Software

HOMI
L’:{T} \_’!'_'# _‘J:,J = ot &1 @ L4 variable = C* L& Analyze Code 3 E EQ Preferences & @ [‘}_Iz(nmmumty
New New  MNew Open (] Compare Import Clean -8 SVeWoGpace oy, & Run and Time Sienulink | Layout L7 5P i on | telp ) Request Support
Script Live Seript ¥ - Dats Data [ Clear Workspace - & Clear Commands « « [l Paralie = - +  [E Leam MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES -
<9 HgAa » D: » ModularSoftware_R2023a » Componentd » v P
Current Folder ® Command Window ®
Name = Git Size Date Modified & >»
& git .
®  .github
o] architecture
@ components
o] canfiguration
B derived
@ library
B PAResults
B padv
5 references
B requirements
& resources
] slcov_output
0] sldv_output
0] tests
& work :
gitattributes 27.03.202312:20
gitignore 14,04.2023 1418 %
* closeThisProject.m 24,03.2023 17:52
i
Zma31220
[] Jenkinsfile . 27.03.2023 14:50
% openThisProject.m ] 14.04.2023 11:05
’ﬂ processmodel.m L 26KB 04.07.2023 16:43
[ README.md w 1kB 27.03.2023 14:54
[ versionassistant.exe o 7,59 MB 05.07.2023 11:32
ComponentA.prj (Project) v

No details available
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C | .
BUILD SETTINGS

- Tasks 10 | Detail
= Process Modeling Framework e
() Get Required Conan Packages gH | w1
(&) Check GIT status SIVE
Git F w1
ate Wi g [ w1

2 Project Analysis Issue!

= Digital Thread

©
- Independency from Cl/ CD system =
(S
- Package Manager ‘ |
- Collaboration with MathWorks 4\ MathWorks:
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Outlook

= Modular Software Process Library
= Variants

- Handwritten C-Code

= Complex Device Drivers

= Scalingitup ...
— More than 500 Interfaces
— More than 1000 Sw-Components
— More than 100 Sw-Compositions

Public

] Variant Choices for the Variant Source Block

Port Variant control

< autosar_ipc_pedal_sensor >

< autosar_tpc_throttis_sensort >
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Thank you for your attention!

= Questions?

= () Generate Simulink Web View g | 1
) ComponentA skx | v 1

= (1 Check Modeling Standards (MLC40) e 1
&) ComponentA skx Outputs:

« () Run Tests - MiL Components_webview himi
i ComponentA, sk Inputs:

- 1 Detect Design Errors CDmpDne-nt.-l.st:;

~ (& Generate Conan Package for Model (Top) ComponentA skx
& ComponentA sk InterfaceA sldd

= 1 Generate SDD Report prncessmndel:m
& ComponentA.skx g9 | 1

@ Input Artifacts
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Backup
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Process Advisor

- Customizable process modeling system to define your build and verification
process

- Build system to generate and optimally execute the process in your CI
system

- Process Advisor app to deploy and automate your prequalification process
- Examples for integration with common CI systems

Cl/CD Automation for Simulink Check

i by MathWorks Model Verification and Validation Team

& Simplify adoption and optimize Continuous Integration/Continuous Delivery (Cl/CD) workflows for Simulink
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Process Advisor

= Input Artifacts

— Input / Iteration Queries
= Predefined Queries
= Custom Queries

= Tasks
— Predefined Tasks
— Custom Tasks

= Output Artifacts
— E.g. HTML, PDF ...

= Assessments

— Pass, Fail, Warning
= Depends On
= Runs After

l—' e \ | Input Artifacts
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Assassments g

Output Artifacts

Query Instance

Description

padv.builtin.query.FindArtifacts

Returns each of the artifacts in project that
meet the specified criteria

For information, enter:

help padv.builtin.query.FindArtifacts

padv.builtin.query.FindFilesWithLabel

Returns each of the files in the project that
have the specified project label and project
label category

padv.builtin.query.FindFileWithAddress

Task Title

Task Name and Source Code File

Returns the file at the specified address in the
project

Check Coding Standards

+ Name: "padv.builtin. task.AnalyzeModelCode"
+ File: AnalyzeModelCode.m

Check Modeling Standards

+ Name: "padv.builtin. task.RunModelStandards"
+ File: RunModelStandards.m

Returns each of the models, including System
Composer models, in the project

Detect Design Errors

+ Name: "padv.builtin. task.DetectDesignErrors"
+ File: DetectDesignErrors.m

Returns each of the models in the project that
have the specified project label and project
label category

Generate Code

+ Name: "padv.builtin. task.GenerateCode"
+ File: GenerateCode.m

Returns each of the models that are
associated with a test case

Generate SDD Report

*+ Name: "padv.builtin. task.GenerateSDDReport"
+ File: GenerateSDDReport.m

Returns the project file

Generate Simulink Web View

+ File: GenerateSimulinkWebView.m

+ Name: "padv.builtin. task.GenerateSimulinkWebView"

Returns each of the referenced models in the
project

Returns each of the requirement sets within a
project

Returns each of the requirement links
associated with a model

Returns each of the test cases associated with
the models in the project

Inspect Code * Name: "padv.builtin. task.RunCodeInspection"
+ File: RunCodeInspection.m
Merge Test Results + Name: "padv.builtin. task.MergeTestResults"
+ File: MergeTestResults.m
Run Tests * Name: "padv.builtin. task.RunTestsPerModel"
+ File: RunTestsPerModel.m
Run Tests + Name: "padv.builtin. task.RunTestsPerTestCase"

+ File: RunTestsPerTestCase.m

Returns each of the top models in the project

Public

Returns the dependent artifacts for the
specified artifact

padv.builtin.query.GetIterationArtifact

Returns the artifact that the task is iterating
over

L/
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Process Advisor

— Digital Thread

= The digital thread is a set of metadata information about the artifacts
in a project, the artifact structure,
and the traceability relationships between artifacts.

— Run Process Advisor locally or in Cl

Jenkins

18

Public


https://www.mathworks.com/help/slcheck/ug/digital-thread.html
https://www.mathworks.com/help/matlab/matlab_prog/continuous-integration-with-matlab-on-ci-platforms.html
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4\ Process Advisor

Process Advisor

PROCESS ADVISOR

Q  Search (CTRL+K)

Dashboard VED-SW-Modular MbD-CompenentA master #37

m L O C aI Exe C u ti O n B status Q Enterprise  Search orjump to.. /| Pull requests lssues Explore

<f> Changes

— GUI/API
() lIssues 3 %l Pull requests 2 ®) Actions [I] Projects 1 00 Wiki curity |+ Insights
.
. . Fix error in callVersionAssistant.m if environment variable 'PR_NUMBE... P
| View Build Inf]

Timings (M Summary

. . ®

— Jenkinsfile © crniavn
L
®

= GitHub Actions
— .github/workflows '

dular / MbD-ComponentA | Public 5 G —

JUnit Test Report
it Build Dac ?

Run Matlab command

B Workspaces
€ Previous Buil
9

Next Build
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