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Software-Defined Vehicle
Brand-Distinctive Features and Main Customer Value Will Come From Software

Customer expectations
• Sustainable and safe mobility

• Digital life continuity

Technology and innovation
• Electrification

• Autonomy

• Connectivity

Business opportunity
• App stores, software features on demand

• Subscription plans for software services



InfotainmentAutomated Driving

Cabin Lighting
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Cabin Acoustics
Automatic Emergency 

Braking

Smartphone 

Integration
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Adaptive 
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Recycled PET Bottles are not Software-Defined





Goals and Challenges:

▪ Address material variability

▪ Enhance yield and efficiency

▪ Minimize reconfiguration time

▪ Achieve 100% rPET reuse  

Machines that produce the rPET bottles are software-defined



Start of production 

(SOP)

Release Train to support:

• New material

• New molds

• New bottle types

Operational Data 

via 5G/Cloud

Model-Based Design and 

Reinforcement Learning



Software-Defined Systems

White Goods

Renewable Energy Systems

Advanced Air Mobility

Supernal

Software-Defined Vehicles

Robotic Surgery Systems

Corindus

Industrial Packaging Systems
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Embedded Systems
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Simulation

Simscape Electrical Simscape Battery

Motor Control Blockset

Embedded Coder

HDL Coder

MODEL-BASED DESIGN

Requirements 

and

Architecture

Algorithm Design and Code Generation
Embedded Systems

Microcontroller

DSP

FPGA

GPU

Systems

Full System Components



Simulation

Components

The “nine dots” ROS logo is a trademark of Open Source Robotics Foundation.

PyTorch, the PyTorch logo and any related marks are trademarks of The Linux Foundation. 

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

AI Frameworks
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Embedded Systems
Microcontroller

DSP

FPGA

GPU

On-board HPC
Microprocessor

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

NXP®

GoldBox for in-vehicle HPC

MODEL-BASED DESIGN

Algorithm Design and Code Generation

Qualcomm®

Hexagon  NPU for Snapdragon

Infineon

AURIX  microcontroller

Systems



Simulation

Full System Components

RoadRunner Scenario Satellite to aircraft comms Construction site

Scenarios
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Simulation

Full System Components
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Microprocessor

Scenarios
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Systems

F I N D  O U T  M O R E

Master Class : analyse précoce et continue de la 

sûreté de fonctionnement

Magnus Nord et Daniel Martins, MathWorks

Master Class : Accélérez la mise en service des 

systèmes grâce au jumeau numérique

Kévin Roblet et Morgan Fremovici, MathWorks
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Software-Defined Systems

Reliability

Physical Components

Functional Safety

Modern Software Practices

– Fast development

– Frequent releases

– High automation
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Full System
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Virtualization

SOFTWARE 

FACTORY

Components Scenarios

MODEL-BASED 

DESIGN

Requirements 

and

Architecture
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Code-Based Development
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Full System

+ Systems



Modern Software Practices

Master Class: Usine logicielle, industrialisez vos 

développements avec MATLAB et Simulink

Michelle Valente et Maxime François, MathWorks

F I N D  O U T  M O R E

Simulation multi-domaines pour le management 

thermique des véhicules

Camille Brunon et Patrick Fayard, Hutchinson

Automatisation des tests back-to-back 

MIL-SIL et MIL-PIL sur serveur Jenkins 

Vivien-Junior Obanda et Stéphane Louvet, Robert Bosch France
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Reliability

Physical Components

Functional SafetyData-Driven Functionality
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Design your system with AI

 AI Reference Examples

Predictive 

Maintenance

Hyperspectral 

Imaging

Signal 

Processing   

Robotic Control

Lidar 

Processing

Radar 

Processing

Wireless 

Communications

Automated 

Driving

Visual 

Inspection

Reinforcement 

Learning

Audio Medical Imaging

FPGA

CPU

GPU

+ Systems



Starting in

If your AI model is done with PyTorch,

integrate it into MATLAB and Simulink

+ Systems

MATLAB works with TensorFlow and PyTorch:

▪ Co-execution

▪ Model converters 

▪ MATLAB Deep Learning Model Hub



Enabling collaboration across engineering, data science 

and IT teams using Python, MATLAB and Simulink

+ Systems



AI and Data-Driven Functionality

F I N D  O U T  M O R E

Master Class : IA de confiance pour les systèmes critiques

Moubarak Gado, MathWorks



Generative AI for MATLAB AI Chat PlaygroundAI



Available at mathworks.com

AI Chat Playground

Generative AI for MATLAB MATLAB GPT for ChatGPT



Generative AI for MATLAB

Available at mathworks.com

AI Chat Playground

Available at OpenAI GPT Store

MATLAB GPT for ChatGPT

MATLAB Extension for Visual Studio Code

Visual Studio Code screenshots used with permission from Microsoft



Generative AI for MATLAB

Available at mathworks.com

AI Chat Playground

Available at Visual Studio Marketplace

MATLAB Extension for VS Code

Available at OpenAI GPT Store

MATLAB GPT for ChatGPT

Visual Studio Code screenshots used with permission from Microsoft



Generative AI for MATLAB

Available at mathworks.com

AI Chat Playground

Available at Visual Studio Marketplace

MATLAB Extension for VS Code

Available at OpenAI GPT Store

MATLAB GPT for ChatGPT

, Simulink, and Polyspace

Visual Studio Code screenshots used with permission from Microsoft

In development:

MATLAB Copilot

Planned 2025

In development:

Simulink Copilot

Planned 2025

In development:

Polyspace Copilot

Planned 2025
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Leverages Cloud



In my Software-Defined System, can we release a major feature 

with no hardware changes, leveraging the cloud?

   “Sport+” Mode     
   ▲ Reduce 0-60mph time 
    Minimum Range Change

Infotainment System (IVI)
QM

Vehicle Control Unit (HPC)
ASIL-B

Battery Management 

(Embedded Edge)
ASIL-D

+ Systems



+ Systems



• Run parallel 

simulations

• Automate model 

checks, simulations, 

report generation in 

CI pipelines

• Automatically 

generate code, 

interactively or 

in CI pipeline

• Integrate application 

code with production 

middleware

• Integrate 

with detailed 

virtual ECU

• Invoke function from 

instrument cluster

+ Systems
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SOME/IP

+ Systems



SOME/IP

+ Systems

Simulink and Unreal Engine



Top: Algorithm Only

Bottom: Code + Middleware + vECU Model

+ Systems

Simulink and Unreal Engine



Virtualization

Full System

SOFTWARE 

FACTORY

Components Scenarios

MODEL-BASED 

DESIGN

Requirements 

and

Architecture
Algorithm Design 

and Code Generation

DevOps and CI Platforms

Code-Based Development

+ Systems



Power BI Tableau 

TIBCO Spotfire 

AVEVA PI 

OPC UA

Azure Keyvault

Spark

Domino Data Lab

Hadoop

Databricks

Cloudera Data Platform

Apache Ambari

Azure HDInsight

Google BigQuery

AWS Athena

Google Storage

AWS DynamoDB

AWS S3
Azure BLOB Storage

Azure Cosmos DB

Azure Data Lake

Neo4j

PostgreSQL

MongoDB

Cassandra

Modbus

Kafka

RabbitMQ

MQTT

Prometheus

OpenTelemetry

Integrations to Leverage Data and Cloud

DevOps and CI Platforms

Platform Engineers

System EngineersModel-based

Software Developers

+ Systems



Integrations to Leverage Data and Cloud

Search for “mathworks enterprise integration”DevOps and CI Platforms

Platform Engineers

System EngineersModel-based

Software Developers

+ Systems



Empowering Platform Engineers:

Accelerating MATLAB Startup with Custom Cloud Images

DevOps and CI Platforms

Platform Engineers

System EngineersModel-based

Software Developers

+ Systems

MATLAB Cold-Start in Cloud: 12 minutes!

Point platform engineers to MathWorks 

Reference Architectures on GitHub

Search “matlab github packer”

1 minute → 25 seconds
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Release Train of Features

Operational Data 

via 5G/Cloud

Start of production (SOP)

Full System
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Virtualization

Full System

SOFTWARE 

FACTORY

Components Scenarios

MODEL-BASED 

DESIGN

Requirements 

and
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Release Train of Features

Operational Data 
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Start of production (SOP)

FEEDBACK

PLAN

DEVELOP BUILD TEST

OPERATE

MONITOR

RELEASE DEPLOY



Virtualization

Full System

SOFTWARE 

FACTORY

Components Scenarios

MODEL-BASED 

DESIGN

Requirements 

and

Architecture
Algorithm Design 

and Code Generation

DevOps and CI Platforms

Code-Based Development

Release Train of Features

Operational Data 

via 5G/Cloud

Start of production (SOP)

Development Operations OPERATE

DEPLOY

MONITORTEST

BUILD

DEVELOP Deployment 

frequency

Change failure 

rate

Lead time for 

changes

Mean time to 

recovery

DevOps Research and Assessment (DORA) metrics



Software-Defined Products
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Software-Defined Systems

White Goods

Renewable Energy Systems

Advanced Air Mobility

Supernal

Software-Defined Vehicles

Robotic Surgery Systems

Corindus

Industrial Packaging Systems



Software-Defined Systems

Value creation thanks 

to continuous updates

Systems and software-defined 

mindsets together as enablers

It’s an opportunity and 

a challenge, and we 

are here to support you



© 2024 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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