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Key Takeaways

Model-Based Design and Model-Based Systems Engineering enable:

1. Fast development and realization of system and software architecture 

and design

2. Early testing to detect errors in designs and their realization

3. Fast and efficient iterations

Develop high quality products following an

efficient Automotive SPICE® compliant process
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Organize, Specify and Customize Requirements 

with Requirements Toolbox

Organize

Specify

Customize
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Analyze Logical Requirements with the Requirements Table

▪ Mathematically rigorous

▪ Executable through simulation

▪ Easier to author and maintain 
than text requirements

▪ Easier to analyze as requirement 
set grows

▪ Reusable for verification activities

Reuse for Downstream Verification



8

MathWorks AUTOMOTIVE CONFERENCE 2023

Analyze Logical Requirements with the Requirements Table
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Use Traceability Diagrams and Matrixes to Check for Consistency 

and Completeness

Traceability MatrixTraceability Diagrams

Track Requiement Links with a Traceability Matrix

Visualize Links with Traceability Diagrams

https://kr.mathworks.com/help/slrequirements/ug/track-requirement-links-with-a-traceability-matrix.html
https://kr.mathworks.com/help/slrequirements/ug/visualize-links-with-a-traceability-diagram.html


12

MathWorks AUTOMOTIVE CONFERENCE 2023

External 

Documents

Requirements 

Managements 
Tools

Specify / StructureImport / Export Analyze / Simulate Trace / Check

Output

Work Products

System 

requirements

Interfaces

Traceability

Analysis report

Verification 

criteria

SYS.2 System Requirements Analysis
SYS.1

Requirements Elicitation 

SYS.2

System Requirements 

Analysis

SYS.5

System Qualification 

Test

SYS.3

System Architectural 

Design

SYS.4

System Integration/ 

Integration Test



13

MathWorks AUTOMOTIVE CONFERENCE 2023

External 

Documents

Requirements 

Managements 
Tools

SYS.3 System Architectural Design

Specify / AllocateDesign / View

SYS.1
Requirements Elicitation 

SYS.2

System Requirements 

Analysis

SYS.5

System Qualification 

Test

SYS.3

System Architectural 

Design

SYS.4

System Integration/ 

Integration Test



14

MathWorks AUTOMOTIVE CONFERENCE 2023

>> systemcomposer

Develop Architectural Design Models with System Composer
Default templates for architecture design

• System Architecture

• Enable the specification and analysis of architectures for 
model-based systems engineering and software architecture 
modeling

• Behaviors can be captured in sequence diagram, state 
charts, or Simulink models

• Software Architecture

• More compatible to Simulink model such as export-function, 
rate-based, or JMAAB models

• Simulate and generate code from the architecture model 

as well as having features of System Composer to analyze 
architecture

• AUTOSAR ASW Architecture (+ AUTOSAR Blockset)

• From the architecture model, adding and connecting  
AUTOSAR compositions and components, or import a 
composition from ARXML files

• Export composition and component ARXML descriptions 
and generate component code (+ Embedded Coder)
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Develop Architectural Design Models with System Composer
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Analyze Architectural Design Models
Example

Score

Battery
Life

Charging 
Cost

Range

Power 
Consumption

Part Weight
Energy 

Capacity

Vehicle Cost

Part Cost

Properties applied to: 

Vehicle

Vehicle Components
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Analyze Architectural Design Models with Stereotypes
Define Stereotypes & Profiles using the Profile Editor

• Profiles saved as 

separate artifacts

• Can import profiles into 

architecture models

• Icon/ Color property for 

readability

Stereotypes

Custom Properties
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Analyze Architectural Design Models with Stereotypes
Apply Stereotype to Architecture

• Multiple stereotypes 

can be applied to a 

component
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Analyze Architectural Design Models with System Composer
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Ensure Consistency with Tool Support for Bidirectional Traceability 

Requirements ↔ Architecture Architecture ↔ Architecture
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https://www.mathworks.com/products/system-composer.html
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Develop Software Architectural Design
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SWE.2 Software Architectural Design
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Describe Dynamic Behavior from Architecture Custom View

▪ Create a custom subset of components from architecture models by filtering model elements 

based on criteria such as stereotypes, properties, and requirement links

Describe System Behavior Using Sequence Diagrams

https://kr.mathworks.com/help/systemcomposer/ug/define-sequence-diagrams.html
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Describe Dynamic Behavior with Sequence Diagram
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Software Architecture Analysis using Stereotypes
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SWE.2 Software Architectural Design

External 

Documents

Requirements 

Managements 
Tools

Design Define Describe Evaluate 

Output

Work Products

Software 

architecture

Interfaces

Traceability

SWE.1

Software Requirements

Analysis

SWE.2

Software Architectural

Design

SWE.6

Software Qualification 

Test

SWE.5

Software Integration and 

Integration Test

SWE.3

SW Detailed Design and 

Unit Construction

SWE.4

Software Unit 

Verification

https://www.mathworks.com/products/system-composer.html
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Develop Software Unit and Detailed Design

▪ Detailed design from architecture

Unit design using Simulink
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Develop Software Unit and Detailed Design
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Develop Software Unit and Detailed Design



42

MathWorks AUTOMOTIVE CONFERENCE 2023

SWE.3  SW Detailed Design and Unit Construction

External 

Documents

Requirements 

Managements 
Tools

Design Define

SWE.1

Software Requirements

Analysis

SWE.2

Software Architectural

Design

SWE.6

Software Qualification 

Test

SWE.5

Software Integration and 

Integration Test

SWE.3

SW Detailed Design and 

Unit Construction

SWE.4

Software Unit 

Verification



43

MathWorks AUTOMOTIVE CONFERENCE 2023

SWE.3  SW Detailed Design and Unit Construction

External 

Documents

Requirements 

Managements 
Tools

Design Evaluate Define

SWE.1

Software Requirements

Analysis

SWE.2

Software Architectural

Design

SWE.6

Software Qualification 

Test

SWE.5

Software Integration and 

Integration Test

SWE.3

SW Detailed Design and 

Unit Construction

SWE.4

Software Unit 

Verification



44

MathWorks AUTOMOTIVE CONFERENCE 2023

Evaluate Software Units

Monitor the Complexity of Your Design Using the Model Maintainability Dashboard

https://kr.mathworks.com/help/slcheck/ug/model-maintainability-dashboard.html
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Develop Software Units – Code Generation
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SWE.3  SW Detailed Design and Unit Construction
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Output Work Products using MATLAB/Simulink Report Generator

Embedded Web View

Report and DOM APIs

PowerPoint® API
Web View

Report ExplorerPredefined Standard Reports
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Key Takeaways

Develop high quality products following an

efficient Automotive SPICE® compliant process

Model-Based Design and Model-Based Systems Engineering enable:

1. Fast development and realization of system and software architecture 

and design

2. Early testing to detect errors in designs and their realization

3. Fast and efficient iterations
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Mapping of A-SPICE® Processes to MathWorks Solution
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Referencde MBD Process for A-SPICE® 
IEC Certification Kit
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Video Resources: A-SPICE® with Model-Based Design

Robert Bosch:

System Architectural Design According to Automotive 

SPICE Using the MathWorks toolchain

Volkswagen: 

Software Detailed Design for Model-Based 

Development

Kugler Maag: 

Effective Model-Based Development Strategies for 

ASPICE and Safety Compliance

Accelerate A-SPICE compliance with 

Model-Based Design - Part 1/2 

(Systems Engineering Processes)

Accelerate A-SPICE compliance with 

Model Based Design - Part 2/2 

(Software Engineering Processes)

https://au.mathworks.com/videos/system-architectural-design-according-to-automotive-spice-using-the-mathworks-toolchain-1622130527527.html
https://au.mathworks.com/videos/system-architectural-design-according-to-automotive-spice-using-the-mathworks-toolchain-1622130527527.html
https://au.mathworks.com/videos/system-architectural-design-according-to-automotive-spice-using-the-mathworks-toolchain-1622130527527.html
https://au.mathworks.com/videos/software-detailed-design-for-model-based-development-obligatory-or-superfluous-123427.html?s_tid=srchtitle_aspice_14
https://au.mathworks.com/videos/software-detailed-design-for-model-based-development-obligatory-or-superfluous-123427.html?s_tid=srchtitle_aspice_14
https://au.mathworks.com/videos/effective-model-based-development-strategies-for-aspice-and-safety-compliance-1654021328570.html?s_tid=srchtitle_aspice_3
https://au.mathworks.com/videos/effective-model-based-development-strategies-for-aspice-and-safety-compliance-1654021328570.html?s_tid=srchtitle_aspice_3
https://kr.mathworks.com/videos/accelerate-aspice-compliance-with-model-based-design-part-1-1664809522977.html?s_tid=srchtitle_site_search_9_aspice
https://kr.mathworks.com/videos/accelerate-aspice-compliance-with-model-based-design-part-1-1664809522977.html?s_tid=srchtitle_site_search_9_aspice
https://kr.mathworks.com/videos/accelerate-aspice-compliance-with-model-based-design-part-1-1664809522977.html?s_tid=srchtitle_site_search_9_aspice
https://kr.mathworks.com/videos/accelerate-aspice-compliance-with-model-based-design-part-2-1665415665023.html?s_tid=srchtitle_site_search_10_aspice
https://kr.mathworks.com/videos/accelerate-aspice-compliance-with-model-based-design-part-2-1665415665023.html?s_tid=srchtitle_site_search_10_aspice
https://kr.mathworks.com/videos/accelerate-aspice-compliance-with-model-based-design-part-2-1665415665023.html?s_tid=srchtitle_site_search_10_aspice
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