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Software is changing how we build cars..

Cars are changing how we write software!
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The transition to multi-process architecture changed how people 

write code for the web

▪ Enabled web pages to be self-

contained applications

▪ Gave birth to multiple frameworks such 

as JavaScript, React, ..

▪ Expect similarly great impact as 

automotive architectures evolve

New Tab

New Tab

New Tab

Each tab is a different process.
Previously was a monolithic architecture.
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Automotive architectures shape how we create software

Base Vehicle

Controls
Real-time

CAN

Model-Based Design

Software Defined Vehicle

Steering,

Braking
Speed,

Velocity

Autonomy
Connectivity

AI

C++

Code-centric Design



44

MathWorks AUTOMOTIVE CONFERENCE 2022

Emerging frameworks are trending to service-oriented 

architectures

C++ 

▪ SOA helps to implement value add 

capabilities of Software Defined 

Vehicles

▪ Access to vehicle data such as 

camera and sensors to strengthen AI 

models

▪ Connectivity & CloudTrend towards service-oriented 

architectures (SOA)
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Build with..
Models that help 

you work at the right 

level of abstractionAbstraction 

of..

Smart CARS call for smart ways to write code

Service-Oriented

Architecture

Software Defined Vehicle

Control Planning Perception

Simulate 

with..
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Pillars of SOA with Simulink & System Composer

Intuitive
abstractions 

consistent with 

industry practices

Extensible to 

represent details of 

your architecture

Precise
semantics that 

allow simulation 

and code 

generation 

C++



77

MathWorks AUTOMOTIVE CONFERENCE 2022

Pillars of SOA with Simulink & System Composer

Intuitive
abstractions 

consistent with 

industry practices

Extensible to 

represent details of 

your architecture

Precise
semantics that 

allow simulation 

and code 

generation 
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Component diagrams are good at modeling service-oriented 

architectures

Lane Guidance Manager

Lane

Guidance

Application
Detections

Radar

Vision
Generic

UML 2.0
Lane Guidance Manager

Lane 

Guidance 

Application

R DetectionsP

RadarP

VisionP

R

R

P

▪ Helps to understand system

▪ Generate middleware code and 

artifacts (e.g. ARXML, IDL)

▪ Generic tools don’t simulate

A A

A

A
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We are bridging the gap between industry standards, simulation 

and deployment

Describe SOA with 

System Composer Implement detailed 

components with 

Simulink

Generate C++ with 

Embedded Coder
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With intuitive abstractions, you can do things quickly

From sketch-to-code in minutes

▪ Start from a sketch of a 

new service function 

called Calibrate

▪ Go from sketch to 

working code in minutes
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Models and code can be handed off to designers for detailed 

implementation

▪ Component and service 

descriptions

▪ Sequence Diagrams

▪ Skeleton C++ code
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Automatically created views can help communicate design intent 

to Model-based and Code-centric designers

Class Diagrams can 

communicate the 

structure of your 

designs

Schedule editor can 

communicate required, 

rates, events and 

dependencies
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Pillars of SOA with Simulink & System Composer

Intuitive
abstractions 

consistent with 

industry practices

Extensible to 

represent details of 

your architecture

Precise
semantics that 

allow simulation 

and code 

generation 

C++
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Truthfully represent capabilities of your service-oriented 

architecture

Interfaces

Adaptive Interface

DDS Interface

gRPC Interface

Quality-of-Service

Platform Services

Lane Guidance Manager

Lane 

Guidance
R DetectionsP

RadarP

VisionP

R

R
P

Syntax



1616



1717

MathWorks AUTOMOTIVE CONFERENCE 2022

Dictionary allows you to manage AUTOSAR interfaces across 

your architecture and algorithm models

Interface Dictionary Editor

Architecture Model

Algorithm Model



1818

MathWorks AUTOMOTIVE CONFERENCE 2022

DDS Dictionary extends the central interface management 

paradigm for publish/subscribe architectures

▪ Interfaces 

expressed with 

DDS concepts:

– Topic Types

– Domains

– QoS

▪ Shared between 

architecture and 

design models
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You can capture additional details of your architecture with 

Profiles & Stereotypes

▪ Consistent with industry 

practices

▪ Classify elements to capture 

their meaning

▪ Graphically expressive with 

color themes, icons and line 

styles

>> scKeylessEntrySystem
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Pillars of SOA with Simulink & System Composer

Precise semantics 

that allow simulation 

and code generation 
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What we simulate and generate code

Architectures

▪ Service interfaces

▪ Scheduling

▪ Event sequences

Components

▪ Signal interfaces

▪ Algorithms
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Capture execution requirements in a distributed service 

architecture

What can I model & simulate in a 

distributed architecture?

▪ SOA architectures are event-based

▪ Describe periodic, service and 

message events

▪ Simulate relative ordering and 

queueing
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Ordering allows simulation of pre-emptive and deferred
execution

main
starts execution

Calibrate
service is requested

Calibrate
is ordered 

after 

main?

Deferred Execution

1. main runs to 

completion

2. Calibrate runs next

Preemptive Execution

1. main is suspended

2. Calibrate executes

YES

NO
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In addition to application events, DDS Blockset allows you to 

define responses to communication events

Simulate response functions 

triggered by events

Define events that map to 

DDS communication events



2525

MathWorks AUTOMOTIVE CONFERENCE 2022

Key takeaways

▪ Automotive software architectures are evolving, pushed by needs of 

Software Defined Vehicles

▪ New, service-oriented architectures are required to master complexity 

and enable frequent updates

▪ You can design, simulate and generate code to deploy service-oriented 

applications in Simulink and System Composer, reusing your existing 

expertise and models
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Call to action

▪ SOA Webpage

▪ System Composer

▪ AUTOSAR Blockset

▪ DDS Blockset

▪ Technical Paper from Embedded World 2022 - Develop and Integrate AUTOSAR 

Classic and Adaptive Applications Based on SOME/IP

▪ Presentation from AUTOSAR Conference 2022 - Designing and deploying 

interoperable AUTOSAR and non-AUTOSAR applications for heterogeneous automated 

driving platforms

http://www.mathworks.com/discovery/soa.html
https://www.mathworks.com/products/system-composer.html
https://www.mathworks.com/products/system-composer.html
https://www.mathworks.com/products/dds.html
https://www.mathworks.com/content/dam/mathworks/conference-or-academic-paper/develop-and-integrate-autosar-classic-and-adaptive-applications-based-on-some-ip.pdf
https://www.autosar.org/fileadmin/user_upload/media/AOC/AOC_2022/Videos/Day2/20220602%20Lieferung%20AUS21010%20Designing%20and%20Deploying%20Interoperable%20AUTOSAR%20LQ.mp4
https://www.mathworks.com/content/dam/mathworks/ebook/soa-ebooklet.pdf

