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for Speed and Compliance



Today’s topics

▪ Challenging demands for Automotive SW Engineering

▪ Improve SW factories through augmentation               

with model-based simulation capabilities

▪ Key building blocks for your SW delivery process          

to achieve speed and compliance



Automotive Industry – The Current Status, Goals and Challenges

Customer Expectations
Frequent new features

Up-to-date functions

High quality

Regulation Demands
Timely security/safety updates

Patches for many years

Rigorous documentation

Software Factories
Streamlined engineering processes

Development platforms

Automated SW integration, test and deployments

Brand-distinctive features and main customer 

value will come from Software

Monetization Cost savings



Application Layer
Autonomous

Driving Functions
Vehicle Functions

Shared Services Layer

OS / Middleware Layer

Hardware Layer

OTA + Data Collection

AUTOSAR Classic

High Performance CPU/GPU

AUTOSAR Adaptive/QNX®POSIX/Linux

Micro-Controller

Infotainment SW Vehicle Software

Infotainment Apps

OTA = Monetization

How to extend?

How can we help?

Automotive Industry – The Current Status, Goals and Challenges

OTA …Over-The-Air Updates



Virtual validation for monetizable vehicle function update

Cloud Instance #1

Components

Full System

Production Middleware

Scenarios

Virtual Processor

Cloud Instance #2

Cloud Instance #3



Simulink and Unreal Engine

Virtual validation for monetizable vehicle function update

Cloud Instance #1 Cloud Instance #2

Cloud Instance #3

Components

Full System Production Middleware

Scenarios

Virtual Processor



Align and Automate Systems- and Software Engineering
Enable rapid development, verification & validation cycles
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Development
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Virtual ProcessorComponentsScenarios Full System

Requirements 
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ASW …Application Software

BSW …Basic Software

DevOps CI/CT/CD Platform
Check 
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Align and Automate Systems- and Software Engineering
Enable rapid development, verification & validation cycles

Virtual ProcessorComponentsScenarios Full System
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Algorithm Design and SW Implementation

Models and 

generated ASW

Hand-written 

ASW

ASW …Application Software

BSW …Basic Software

Virtualization

DevOps CI/CT/CD Platform
Check 

Design

Static 

Analysis

Virtual

PIL
SIL

Test

Software

Unit Test

Software 

Build

Set up

CI Pipeline

Virtual

HIL



Zeekr Innovates Software-Defined Vehicle Engineering

Zeekr streamlines SDV development with Model-Based 

Design, integrating agile methods to enhance speed and 

reduce costs, focusing on simulation and CI/CD for 

superior software quality. 

Key Outcomes

▪ Model-Based Design helped accelerate software delivery, 

reducing development time and costs 

▪ Model-Based Design enhanced vehicle software quality 

and reliability by helping integrate agile and V-model 

development approaches 

▪ Hybrid approach improved efficiency in software iteration 

and testing with virtual simulation and CI/CD practices 

Model-Based Design extends agile principles to system 

development efforts that include physical components and 

software. From requirements definition, system 

architecture, and component design, to implementation, 

validation, testing, and deployment, Model-Based Design 

spans the entire development cycle and enables rapid 

adaptation to changing requirements. 

Zeekr is developing and deploying new features for SDVs.

Link to article

https://www.mathworks.com/company/technical-articles/zeekr-innovates-software-defined-vehicle-engineering.html


Achieve fast modern SW development and Compliance



Achieve fast modern SW development and Compliance

Virtualization / Shift-left

Process Automation

Reuse and integration

Scaling in the cloud

...



Algorithm Design and SW Implementation

Virtualization

Full System

▪ Not only the ECU:

All aspects of the SDV

▪ Shift-Left and virtually integrate

▪ Automate validation with 

Simulation

Virtualization for early validation 

Virtual ProcessorScenarios

MODEL-BASED ENGINEERING

Requirements 

and

Architecture

Components

Align script with

architecture focus

Models and 

generated code
Hand-written 

Code



Virtualization

Virtualization: Scenarios

MODEL-BASED ENGINEERING

dSPACE AURELION

IPG CarMaker

CARLA

Simulink + Unreal

RoadRunner Scenario

ASAM 

OpenSCENARIO

Full SystemScenarios Virtual ProcessorComponents

All trademarks, logos and brand names are the property of their respective owners.



Virtualization

Virtualization: Vehicle

MODEL-BASED ENGINEERING

Full SystemScenarios Virtual ProcessorComponents



Virtualization

Components

Virtualization: Components

MODEL-BASED ENGINEERING

Virtual ProcessorScenarios

All trademarks, logos and brand names are the property of their respective owners.

Full System

AI and code

Mechanical 

engineering

Electrical 

engineering

Propulsion 

and Battery

Systems 

engineering

NX Motion

Tensilica

AI Frameworks

Component integration with 

100+ third-party tools and languages



Virtualization

Virtualization: Processor

MODEL-BASED ENGINEERING

Components Virtual ProcessorScenarios

All trademarks, logos and brand names are the property of their respective owners.

Full System

L0 L1 L2

prostep ivip Virtual ECU levels

L3 L4



Virtualization

Virtualization: Processor

MODEL-BASED ENGINEERING

Components Virtual ProcessorScenarios

All trademarks, logos and brand names are the property of their respective owners.

Full System

L0 L1 L2 L3 L4

prostep ivip Virtual ECU levels



Virtualization

Virtualization: Processor

MODEL-BASED ENGINEERING

Requirements 

and

Architecture

Algorithm Design and

SW Implementation

Components Virtual ProcessorScenarios

All trademarks, logos and brand names are the property of their respective owners.

Full System

SHIFT LEFT

OPTIMIZE RIGHT



HMI Simulation (QT)
Scenarios

Full System
Virtual 

Processor

Algorithm 

Design and

Code Generation

(Qualcomm SoC)



Ease software integration and speed up delivery with

Model-Based CI Pipelines

Static 

Model 

Checks

Check 

Design 

Errors

MIL Test

Coverage PIL TestSIL Test

Static checks 

MISRA + Run-

time checks

Generate

Code
BuildSetup



Ease software integration and speed up delivery with

Model-Based CI Pipelines

Static 

Model 

Checks

Check 

Design 

Errors

MIL Test

Coverage PIL TestSIL Test

Static checks 

MISRA + Run-

time checks

Generate

Code
BuildSetup

Auto-collection 

of VnV tasks

Incremental 

builds
Issue detection

CI pipeline 

generation

Integration 

testing

Automated 

reporting



Implement Automotive-grade Software factory

Continental creates reusable CI Pipelines

https://www.mathworks.com/videos/online-panel-discussion-agile-vehicle-software-development-and-effective-integration-of-models-1634921326013.html


Achieve fast modern SW development and Compliance

Virtualization / Shift-left

Process Automation

Reuse and integration

Scaling in the cloud

...



Achieve fast modern SW development and Compliance

Regulations

ISO 26262

SOTIF

Cybersecurity

...

Virtualization / Shift-left

Process Automation

Reuse and integration

Scaling in the cloud

...



▪ e.g. UN-Regulation (No. 155&156) and ISO standards (24089) for safe and 

secure automotive software updates

SDV’s compliance with regulations

UN R156 Source: R156e (https://unece.org/sites/default/files/2024-03/R156e%20%282%29.pdf)



Modified

file

Tracking changes and minimizing re-certification (R.156)

Modified

signal

Must 

re-test

Not 

impacted



Architectural Models enable shorter integration cycles

Simulate

TestRefine

Update



Simulate

TestRefine

Update

Architectural Models enable shorter integration cycles



Analyze

Simulate

Test

Refine

Update

Architectural Models enable shorter integration cycles



Achieve fast modern SW development and Compliance

https://www.mathworks.com/videos/modular-vehicle-configurator-for-simulations-with-matlab-and-git-1747208267253.html
https://www.mathworks.com/videos/model-based-design-in-the-context-of-functional-safety-1588181554424.html
https://www.mathworks.com/videos/accelerate-aspice-compliance-with-model-based-design-part-1-1664809522977.html?s_tid=srchtitle_videos_main_2_ASPICE
https://www.mathworks.com/videos/modular-vehicle-configurator-for-simulations-with-matlab-and-git-1747208267253.html
https://www.mathworks.com/videos/process-methods-and-tools-the-key-enablers-for-software-defined-vehicles-1717560840049.html
https://www.mathworks.com/company/events/webinars/upcoming/series/cybersecurity-risk-analysis-and-mitigation-with-mbd-de-2025.html
https://ch.mathworks.com/company/user_stories/volvo-cars-software-factory-increases-pace-and-quality-of-development-with-polyspace.html
https://www.mathworks.com/videos/accelerating-development-of-vcu-software-in-iveco-edaily-with-model-based-design-1717558500053.html


Key takeways

Augment SW factories with model-based simulation

▪ Shift left validation and verification 

with virtual environments

▪ Increase SW re-use and decouple from HW

▪ Reduce compliance costs and accelerate SW delivery



© 2025 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. 

See mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may be 

trademarks or registered trademarks of their respective holders.

Thank you!
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