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The challenge: Mastering The Digital Transformation 

▪ “Overall, the goal is to accelerate development speed and

enable early testing.”

▪ “Areas of concern include agile practices, continuous

integration, and automated testing.“

▪ “The introduction of a standardized, state-of-the-art 

development toolchain is a key enabler to unlock 30% to 

40% of productivity potentials from automated testing and 

agile methods.”

Source: https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/when-code-is-king-mastering-automotive-software-excellence
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Model-Based Design enables high DevOps performance

▪ DevOps Goal: „Reduce the time between 

committing a change and placing it in production, 

while ensuring high quality and compliance„ Lead Time     <1hour            >6months 

Change 

Failure 

Rate

High 

Performers

Low 

Performers

0-5%                   15-30%

Source: state-of-devops-2021.pdf (google.com)

Online Panel Discussion: Agile Vehicle Software Development and Effective Integration of Models

Link to technical article

https://services.google.com/fh/files/misc/state-of-devops-2021.pdf
https://www.mathworks.com/videos/online-panel-discussion-agile-vehicle-software-development-and-effective-integration-of-models-1634921326013.html
https://www.mathworks.com/company/newsletters/articles/developing-autosar-compliant-software-for-a-hybrid-vehicle-battery-management-system-with-model-based-design.html


4

MathWorks AUTOMOTIVE CONFERENCE 2022

OPERATE

DEPLOY

MONITOR

Operations

TEST

DESIGN

BUILD

Development

Example for DevOps building blocks for embedded production SW

Cloud

Desktop

Edge

System Simulation

MBSE ↔ MBD

Code Generation

Model- and 

Code-based V&V

Data

Data stores

Files

Industrial I/O TCP/IP

Containerization

Data Platforms

Deployment

• Cloud

• Edge

• Embedded systems

Lifecycle Mgmt.

DashboardsData

Files

Industrial I/O

Streaming data

TCP/IP

Continuous Integration



5

MathWorks AUTOMOTIVE CONFERENCE 2022

OPERATE

DEPLOY

MONITOR

Operations

TEST

DESIGN

BUILD

Development

Focus Today: Continuous Integration for embedded production SW

Cloud

Desktop

Edge

System Simulation

MBSE ↔ MBD

Code Generation

Model- and 

Code-based V&V

Data

Data stores

Files

Industrial I/O TCP/IP

Containerization

Data Platforms

Deployment

• Cloud

• Edge

• Embedded systems

Lifecycle Mgmt.

DashboardsData

Files

Industrial I/O

Streaming data

TCP/IP

Continuous Integration



6

▪ Contribution of CI and MBD to DevOps

▪ Example: Scale up CI in the cloud

▪ Best Practice

▪ Summary
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[Video] Example CI Workflow using Azure Pipelines -

IT sets up the architecture
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Example architecture for containerized CI pipeline
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[Video] Example CI Workflow using Azure Pipelines -

Engineers leverage containerized MBD pipeline
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Example architecture for containerized CI pipeline
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Detect errors earlier & improve –

Establish a mature issue detection process

Maturity Description of static analysis

Level 0 No analysis performed

Level 1 Analysis once per release

Level 2 Analysis multiple times per release, critical issues added to backlog

Level 3 Fully automated & frequent analysis, all critical issues resolved

Level 4 New issues break the build, critical and high issues resolved, IDE-plugins are used

CI pipeline Process

Edit time checks Quality Dashboards MATLAB Project shortcuts

Pre-commit checks

https://www.scaledagileframework.com/accelerating

-flow-with-devsecops-and-the-software-factory/

CI support package

https://www.scaledagileframework.com/accelerating-flow-with-devsecops-and-the-software-factory/
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Enable continuous software updates –

keep your toolchain upgradeable

Example project 

repository

Automated comparison of results

Reports
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Get in touch – Leverage MathWorks expertise 

for CI and DevOps

▪ Increase Automation and CI maturity:
– Integrate with your CI platform, version control and other systems

– Detect errors earlier & improve – establish a mature issue detection process

▪ Enable Model-Based development toolchain upgrades

▪ Enhance system architecture to master complexity
– Enable modularization for test automation and safety/cybersecurity compliance

▪ Address performance bottle-necks 
– Speed up simulations 2x-34x to get faster feedback with cache files created on CI
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Key Takeaways

▪ Use DevOps and CI with Model-Based Design 

tackle software transformation challenges 

▪ Gain flexibility by scaling CI for MBD in the cloud

▪ Get in touch to enhance your CI workflow and 

implement best practice

– AMER: Bernard Johnson (bjohnson@mathworks.com)

– EMEA: Tjorben Gross (tgross@mathworks.com)

Throughput Stability

DORA metrics impact
Lead Time For

Change
Deployment
Frequency

Change 
Failure Rate

Mean Time to
Recovery

CI/CD pipelines x x x x

toolchain upgrades x x x

system architecture x x

cache files on CI x x

mailto:bjohnson@mathworks.com
mailto:tgross@mathworks.com

