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MATLAB and Simulink in Continuous Integration

Solution

▪ Innovate with Model-Based Design

▪ Run Model-Based Design in CI, for speed and repeatability

Need

Innovation, speed, repeatability, and compliance  
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Key Takeaways

1. Iterate locally to innovate and prequalify before submitting to CI pipeline

2. Extend Model-Based Design Workflows into CI Platforms

3. Simplify adoption by using the CI Automation Support Package
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CI enables team collaboration

▪ Team leader, Source Control, & Integration

▪ Controls Engineer for Prevent Enable

▪ Controls Engineer for Disable

▪ Test Engineer

Case Study Team
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Parent

Level

And Child Pipelines are called by a Parent Pipeline

What does pipeline mean in the context of Model-Based Design?

Child 

Pipeline

Child 

Pipeline

Stages are called by Child Pipelines

Stages

Stages

Stages

Stages

Scripts.m are called by Stages

When trigger 

conditions are met

Automation

MATLAB Scripts.m

MBD Artifacts

▪ Requirements

▪ Models

▪ Tests

▪ C Code

▪ Reports

MBD Tasks

▪ Simulations

▪ Dynamic Tests

▪ Static Analysis

▪ Any Workflow

#2. then run them in a pipeline, using other compute resources.

#1. Exercise automation, Artifacts, and Scripts on your desktop,

Architect pipelines

to suit

Your specific needs

Executes

On a Runner
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Innovate and find issues early

By iterating locally

Integrate

& Review

Change

Models

Test 

Units

Establish

Project

Merge

Branches

& Test

Models Tests

Requirements

Clone

And Branch

Takeaway #1: Iterate locally to innovate and prequalify

General Example
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Run CI

Pipelines

Run CI

Pipeline

Generate

Reports

Quality

Assurance

Approval

Release to Production

Push
Avoid pipeline build failures

Integrate

& Review

Merge

Branches

& Test

Change

Models

Models

Test 

Units

Tests

Establish

Project

Requirements

Clone

And Branch

Innovate and find issues early

By iterating locally

Takeaway #2: Extend Model-Based Design Workflows into CI Platforms

General Example Standard workflows for 

repeatability
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MathWorks Supports popular CI platforms

Continuous Integration

▪ Execute a Model-Based Design workflow

▪ Then push to GitLab

▪ Other CI apps could be used
Link to Supported CI platforms

The case study

▪ Will clone from GitHub
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Case Study: Cruise Control System

A Cruise Control Product must meet a new Driver Awareness requirement:

Is the driver aware? Modify logic and tests

If the “Driver Awareness” signal is false, then:      1. Cruise control function shall be disabled.  

2. Enable shall be prevented.

Production

Link: Case Study Model-Based Design and YAML files can be found here

https://www.mathworks.com/company/newsletters/articles/continuous-integration-for-verification-of-simulink-models-using-gitlab.html
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Case Study: Plan

▪ A team is formed

▪ The new feature must be released within weeks

▪ Fortunately, the process had been automated → speed and quality

▪ The GitHub and GitLab repositories are already established

– Original project will be cloned from GitHub

– The production release will be to GitLab

– MathWorks supports all popular CI platforms
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https://www.mathworks.com/help/matlab/source-control.html

Takeaway #1: Iterate locally to innovate and prequalify

Cruise Control Case Study: Clone project and create branches

Establish

Project

Requirements

Clone

And Branch

Clone from

GitHub

https://www.mathworks.com/help/matlab/source-control.html


11

MathWorks AUTOMOTIVE CONFERENCE 2023



12

MathWorks AUTOMOTIVE CONFERENCE 2023

Establish

Project

Change

Models

Prevent_
Enable

Disable

Requirements

Clone

And Branch

Resources: Simulink Model Management and Architecture | Highspot

Takeaway #1: Iterate locally to innovate and prequalify

Cruise Control Case Study: Change Models

https://mathworks.highspot.com/items/5fa328aebf6c9428b086c7a5?lfrm=rhp.53
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Static Analysis help assure structural integrity

Establish

Project

Test Units

Prevent_
Enable

Disable

Requirements

Clone

And Branch

Tests

Change

Models

Use Simulink Test to help assure function 

Commit the work

Cruise Control Case Study: Test Units

Takeaway #1: Iterate locally to innovate and prequalify

Resources: Simulink Test (mathworks.com)

2_a_Change_ModelsAndTests/2_b_Change Model_Prevent_Enable_Model_Advisor_Static_Checks.mp4
2_a_Change_ModelsAndTests/2_d_Push_Prevent_Enable.mp4
https://www.mathworks.com/products/simulink-test.html
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Static Analysis help assure structural integrity

Establish

Project

Test Units

Prevent_
Enable

Disable

Requirements

Clone

And Branch

Tests

Change

Models

Dynamic Tests help assure function 

Commit the work

Cruise Control Case Study: Static Analysis

Takeaway #1: Iterate locally to innovate and prequalify

Model Advisor - MATLAB & Simulink (mathworks.com)

2_a_Change_ModelsAndTests/2_c_Change Model_Prevent_Enable_Failed_Test.mp4
2_a_Change_ModelsAndTests/2_d_Push_Prevent_Enable.mp4
https://www.mathworks.com/help/simulink/slref/model-advisor.html
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Static Analysis help assure structural integrity

Establish

Project

Test Units

Prevent_
Enable

Disable

Requirements

Clone

And Branch

Tests

Change

Models

Dynamic Tests help assure function 

Commit the work

Cruise Control Case Study: Commit Work

Takeaway #1: Iterate locally to innovate and prequalify

2_a_Change_ModelsAndTests/2_b_Change Model_Prevent_Enable_Model_Advisor_Static_Checks.mp4
2_a_Change_ModelsAndTests/2_c_Change Model_Prevent_Enable_Failed_Test.mp4
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Establish

Project

Test Units

Repeat for Disable

Not shown

Change

Models

Prevent_
EnableRequirements

Clone

And Branch

Tests

Disable Tests

Takeaway #1: Iterate locally to innovate and prequalify

Cruise Control Case Study: Complete the Disable branch
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Innovate and find issues early

by iterating locally

Establish

Project

Test Units

Prevent_
EnableRequirements

Clone

And Branch

Tests

Change

Models

Disable Tests

Merge

Branches

& Test

Integrate

and Review

Takeaway #1: Iterate locally to innovate and prequalify

Cruise Control Case Study: Integrate and Review
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Push to

GitLab

Establish

Project

Test Units

Prevent_
EnableRequirements

Clone

And Branch

Tests

Change

Models

Disable Tests

Merge

Branches

& Test

Integrate

& Review

Run CI

Pipelines

Run

CI Pipeline

Learn More: Continuous Integration - MATLAB & Simulink (mathworks.com)

Takeaway #2: Extend Model-Based Design Workflows into CI Platforms

Cruise Control Case Study: Run CI Pipeline

4_Pipeline_TestCodeGen/4_Pipeline/4_Pipeline.mp4
https://www.mathworks.com/solutions/continuous-integration.html
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Avoided pipeline failures

with local iterations

Establish

Project

Test Units

Prevent_
EnableRequirements

Clone

And Branch

Tests

Change

Models

Disable Tests

Merge

Branches

& Test

Integrate

& Review

Run CI

Pipelines

Run

CI Pipeline

Generate

Reports

Quality

Assurance

Approval

Takeaway #2: Extend Model-Based Design Workflows into CI Platforms

Cruise Control Case Study: Approve Release
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3. Simplify adoption by using the CI Automation Support Package

Examples to run process on common  CI SystemsPrequalification with Process Advisor

Prebuilt & Tailorable Model-Based Design Pipeline

Generate 
Reports

Static 
Code 

Analysis

Generate 
Code

Model 
Test

Static 
Model 

Analysis

Process 
Model

Learn more:  Continuous Integration for Model-Based Design

Build system to generate and optimally execute 

the process in your CI system

https://www.mathworks.com/products/ci-cd-automation.html


28

MathWorks AUTOMOTIVE CONFERENCE 2023

A few Continuous Integration success stories in Automotive

A123 link: Similar case study, but uses Jenkins

HL Klemove link: Focus on Polyspace

https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/automotive-engineering-conference/2020/continuous-integration-within-a-model-based-workflow.pdf
https://www.mathworks.com/company/user_stories/hl-klemove-improves-code-quality-for-advanced-driver-assistance-systems-with-polyspace-bug-finder.html?s_tid=srchtitle_ci_1
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Key Takeaways

1. Iterate locally to innovate and prequalify before submitting to CI pipeline

2. Extend Model-Based Design Workflows into CI Platforms

3. Simplify adoption by using the CI Automation Support Package
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Closing

Please contact Bernard Johnson for questions or next steps.

bjohnson@mathworks.com

Thank you

mailto:bjohnson@mathworks.com
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Seven reasons to consider automation and pipelines

1. Architect and standardize workflows for repeatability

2. Users need less training than authors

3. Continuous improvement and learning

4. Helps Archive tool-chains

5. Flexible compute resources

6. Work in parallel while pipeline runs

7. Collaboration
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