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E/E architectures
yesterday today tomorrow

Evolving Modeling & Design Tools
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▪ Models evolve into Architectures

▪ Simulation evolves into Scalable 

Virtual Integration

▪ Ecosystem evolves to support new 

workflows

How do we align SDV Development Practices with Model-Based 

Design?
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From Models to Architectures
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Software architectures are abstractions to get good implementations

Completes deep 

workflow

Facilitate the creative 

design process

Conform to digital 

engineering

Requirements

Digital Diagrams

Code

allocate

documented by

Low barrier 

of entry

Architectural

Model

Software System

source of

Implement leveraging 

Model-based Design

XML

Build files

C/C++

Algorithm

Model

Hand Code
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System Composer is our platform for Architecture Modeling

Expressive & intuitive language

Seamless workflow between 

MBSE, Software Architecture and 

MBD

Rigor for virtual system 

integration, test, and 

implementation
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2
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Architecture

Model

FEEDBACK

PLAN
DESIGN

BUILD

MONITOR

DEPLOY

TEST

RELEASE Operations
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Express structure
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Sketch system interfaces and 

elaborate incrementally
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Extend elements with your own custom 

metadata using Profiles & Stereotypes
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Trace to requirements and refine 

requirements alongside the architecture

Requirements Toolbox™
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Simplify the complex with Filters and 

autogenerated Views

Full system model Filtered view

Stereotype isa ElectricalComponent  x
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Define behaviors and keep them 
synchronized with your architecture Sequence Diagrams
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Link design models to components 

and ensure consistent interfaces

Simulink® and Model-Based Design
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Software Requirements 

& Use Cases

User Workflow for Software Architecture Modeling

Software Architecture:

Structure & Behavior

(Interfaces, Functions)
Software 

Characteristics

(Timing, Performance)

Multiple Viewpoints

(Class Diagram, Timing 

Diagram)

Component 

Implementation 

Optimize

Communicate

Software Validation 

Stakeholder 

Needs

Respond to changes

From System 

Architect

SIMULINK 

TEST

SYSTEM 

COMPOSER

SIMULINK 

REQUIREMENTS

SIMULINK & 

EMBEDDED CODER
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Service-Oriented Architecture (SOA) Design

Describe SOA with 

System Composer Implement detailed 

components with 

Simulink

Generate code with 

Embedded Coder

… and much more in terms of 

workflows (e.g. sequence 

diagrams, QoS, test harness 

generation, etc.)
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Software Architecture

AUTOSAR Architecture

DDS Application

- Strong support for 

Classic

- Growing support for 

Adaptive

- Embedded coder 

support package for 

Linux emerging



19

MathWorks AUTOMOTIVE CONFERENCE 2023

Deep Technical Talk

Software-Defined Vehicle

Track
The Evolution of Simulink 

for Service-Oriented 

Architecture (SOA) 

Shwetha Bhadravathi Patil, 

MathWorks
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Towards Virtual Integration
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Shifting Left: How far can you go?

VehicleHILSILMIL

Validate the integration of ALL

ECUs, Networks, Sensors and 

Actuators

Validate the integration of 

one/few ECUs with simulated 

or real sensors, actuators, 

networks

Verify the integration of 

Application SW with Basic 

SW

Verify that the integration of 

Application SW components 

into full Application meets 

functional requirements

Key takeway: use each test facility where it adds value during the process
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V-ECU with Simulink: Focus on the development process where you 

first hit complexity

Models and Code
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Modeling

Simulink is a Simulation Integration Platform
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Core capabilities of the Integration Platform

Automated assembly 

of models

“Ready-to-run”

Model Components

Performant Simulation!

“Ready-to-run”

Code/Other 

Components
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navigation

engine

filter

Protected Models evolve to Ready-to-run models for integration

Package verified component for ready-to-run

RecipientCreator

Inside/outside the org

Benefits

▪ Flexibility

▪ Performance

▪ Encapsulation

▪ Multi-instantiation

▪ …

navigation engine

navigation.slxp engine.slxp
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FMUs continue to provide an avenue to make ready-to-run 

Parts from other tools

▪ Simulink supports FMI 3.0 Import in R2023b

FMU Import block loading FMU 3.0 modelDescription file

FMUBinary data type

FMU Co-simulation with event mode eliminates one-step delay
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Connector for ready-to-run code components

Virtual System

Docker Container 2

Well-defined

Interface

vECUBehavior.so

(dependencies)

libNeuralNet.so

Connector

Unit testable, distributable containers 

Docker Container 2

Well-defined

Interface

vECUBehavior.so

(dependencies)

libNeuralNet.so

Connector
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Automated model assembly is being emphasized in many workflows

Model AssemblySelection of Parts
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Automated model assembly is being emphasized in many workflows

Model AssemblySelection of Parts
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We are creating a “Feature-Driven” Approach to picking the Parts to 

Assemble into Models

MathWorks Virtual Vehicle Composer

Select Vehicle features & characteristics

Assembled Vehicle Model
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Towards a fully distributed “model and code” integration framework

Verified

Components

Repo

System Composer

Model

Virtual System

Simulation

Tests

Model Assembly

Software Model

Interactive

Model

Update

Sweeps
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Evolving the modern ecosystem
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Seamless onramp to CI/CD Workflows

CI support package

CI Support Package
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Mapping Model-based Design on to a CI Workflow
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Masterclass

Software-Defined Vehicle

TrackAccelerating 
Development for 
Software-Defined 
Vehicles Using 
CI/CD

Nukul Sehgal Vamshi Kumbham
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Access

Scaling

Collaboration

Simulink Online

Cloud solutions roadmap

Evolving a Cloud Ecosystem
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Access

Scaling

Collaboration

Massive 

simulation 

jobs

Cloud solutions roadmap

MATLAB 

Parallel 

Server

Evolving a Cloud Ecosystem
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Access

Scaling

Collaboration

Project dashboard

Design review

Instant search

Cloud solutions roadmap

Evolving a Cloud Ecosystem
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MathWorks Deep Solutions for SDV Domains are key enablers

Electrification Automated driving Connected vehicles

Extensive support in MathWorks Toolboxes

SDV Platform
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How are we taking this journey?
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https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/images/events/automotive/de-mac-2023/service-oriented-arbitration-of-adas-features-with-model-based-design.pdf
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Model-based Agility with Ford Automated System Simulation Toolchain (FASST)

https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/automotive-conference-michigan/2020/model-based-agility-with-ford-automated-system-simulation-toolchain-fasst.pdf
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MathWorks

You!

z-1
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MathWorks You!
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Questions
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