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Model-Based Design for Safety-Critical 
Applications Success Stories

Alstom generated code for safety-critical 
power converter control systems 

Honeywell generated flight control code 
certified to DO178-B Level A

www.mathworks.com/products/rtwembedded/userstories.html?file=10591

faculty.erau.edu/korn/ToolForum/Potter_files/frame.htm
www.mathworks.com/industries/aerospace/miadc05/presentations/potter.pdf

Institute for Radiological Protection and Nuclear Safety 
verified nuclear safety software with PolySpace products
https://tagteamdbserver.mathworks.com/ttserverroot/Download/42572_IRSN_final.pdf

MathWorks tools applied successfully 
to safety-critical applications in different domains

http://www.mathworks.com/products/rtwembedded/userstories.html?file=10591
http://faculty.erau.edu/korn/ToolForum/Potter_files/frame.htm
http://www.mathworks.com/industries/aerospace/miadc05/presentations/potter.pdf
https://tagteamdbserver.mathworks.com/ttserverroot/Download/42572_IRSN_final.pdf
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Model-Based Design for Safety-Critical 
Automotive Applications

Customer's "list of presents"

1. Leverage advantages of Model-Based Design and 
state-of-the-art code generation

Tool-supported IEC 61508 compliant verification and validation

2. Eased compliance demonstration 

IEC 61508 compliance documentation

3. Validated / certified tools

IEC 61508 certification and AVS validation of 
Real-Time Workshop Embedded Coder
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IEC 61508 in the Automotive Industry 

Generic Safety Standard

Defines safety life cycle

Constrains software development, 
verification, and validation processes

Increasingly relevant for automotive 
companies

Voluntary adherence across Europe 
(state-of-the-art)

Also applicable to noncritical 
applications (best practices) 
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Model-Based Design for IEC 61508
Standard was established in late 1990s: 
No notion of Model-Based Design, code generation, etc.

Origin in the process and automation industries: 
Industry-specific adaptations; subject to interpretation

Processes, measures, and techniques (especially in the 
verification and validation area) need to be mapped onto 
Model-Based Design processes and tools

Mapping
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IEC 61508 Compliant 
Verification and Validation

TÜV approved reference workflow
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IEC 61508 Compliant 
Verification and Validation

TÜV approved reference workflow
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IEC 61508 Compliant 
Verification and Validation

TÜV approved reference workflow
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IEC 61508 Compliant Verification and 
Validation with MathWorks Products

PIL testing using
Embedded IDE Links

Real-Time Workshop 
Embedded Coder 
traceability report or 
Model vs. code coverage 
comparison

Simulation (model testing), 
model coverage, RMI

Model Advisor, modeling 
standards checking
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IEC 61508 Compliant Verification and 
Validation with MathWorks Products

Model Advisor, modeling 
standards checking Example
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Model Advisor
Static analysis of models against a set of checks

Simulation
(Simulink)

Code generation
(RTW-EC)

Requirements 
consistency     
(Simulink V&V)

Modeling standards
(Simulink V&V)

MAAB 
IEC 61508 
DO178B 

API to create custom checks and groups (Simulink V&V)



13

® ®

Modeling Standards Checking IEC 61508

Quickly identify issues 
at the model level that impede 
deployment in IEC 61508 
applications or limit traceability

Benefits

Automated design reviews

Enhanced traceability

Seamless use of Real-Time
Workshop Embedded Coder 
and V&V products 

IEC 61508 
compliant 
models

Arbitrary Simulink / 
Stateflow models 
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Modeling Standards Checking IEC 61508

This Absolute Value block is operating on an unsigned 
value which may result in unreachable code. 

This Absolute Value block is operating on a signed integer 
value but saturate on integer overflow is not set, which can 
lead to incorrect results in the generated code. 

This relational operator block is not outputting a boolean data type 
which can lead to unpredictable results in the generated code.

These root-level Inport blocks have undefined attributes. 

Demo
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Modeling Standards Checking MAAB

Automated rule checking 
for 30+ MAAB V2.0 guidelines
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Model-Based Design for Safety-Critical 
Automotive Applications

Customer's "list of presents"

1. Leverage advantages of Model-Based Design and 
state-of-the-art code generation

Tool-supported IEC 61508 compliant verification and validation  

2. Eased compliance demonstration 

IEC 61508 compliance documentation 

3. Validated / certified tools

IEC 61508 certification and AVS validation of 
Real-Time Workshop Embedded Coder
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IEC 61508 Compliance Documentation

"To conform to this standard it shall be demonstrated that the requirements 
have been satisfied to the required criteria specified and therefore, 
for each clause or sub-clause, all the objectives have been met" 

Often involves listing all IEC 61508 requirements
with an explanation of how each requirement has been met

Interpretation in this Application

?
?
?
?
?
?
?
?
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IEC 61508 Compliance Documentation 
with MathWorks Products
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Interpretation in this Application
?
?
?
?
?
?
?
?

Maps IEC 61508-3 objectives 
onto Model-Based Design and 
production code generation

Provides detailed suggestions for 
100+ techniques and measures 
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Model-Based Design for Safety-Critical 
Automotive Applications

Customer's "list of presents"

1. Leverage advantages of Model-Based Design and 
state-of-the-art code generation

Tool-supported IEC 61508 compliant verification and validation  

2. Eased compliance demonstration 

IEC 61508 compliance documentation

3. Validated / certified tools

IEC 61508 certification and AVS validation of 
Real-Time Workshop Embedded Coder
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Automotive Code Validation Suite (AVS)
Independent test suite to validate 
Real-Time Workshop Embedded Coder 
and the compiler / linker tool chain 

Initiated by Ford, Conti, and 
TÜV Rheinland

Real-Time Workshop Embedded Coder
v4.2 (R14sp2) and v5.0 (R2007b) 
sucessfully passed AVS

Validation indicates that Real-Time 
Workshop Embedded Coder and 
the target compiler* can be seen 
as trusted processes

* based on a fixed Real-Time Workshop Embedded Coder, Simulink, 
compiler, and linker configuration and limited number of test cases
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AVS for Real-Time Workshop® 

Embedded CoderTM

Inputs i

Outputs o'

Outputs o
(Baseline)

Numerical 
comparison o o'

Simulink® model

Generated code

Real-Time Workshop® 
Embedded CoderTM

Compiler / linker

Tool chain under test

Validation carried out by TÜV Rheinland Industrie Service, ASI

Inputs i Simulink® modelInputs i Simulink® modelSimulink® modelInputs i AVS test suite V4.0 
(Developed by TÜV Rheinland, Conti, and Ford)
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AVS for Real-Time Workshop® 

Embedded CoderTM

Test hardware

Test report

Demo

Benefits
Fully automated validation of the entire code generator 
/ compiler / linker tool chain
Easy re-validation of project-specific tool versions / config sets
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AVS for Real-Time Workshop® 

Embedded CoderTM

Press Release
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Certified Code Generation with Real-Time 
Workshop® Embedded CoderTM

Version 5.1 (R2008a) certified fit for purpose 
to develop safety related software according to IEC 61508
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Certified Code Generation with Real-Time 
Workshop® Embedded CoderTM

Benefits
Satisfies IEC 61508-3 clause 7.4.4.3 / Table A.3 (5a)

Eases certification of generated code
Large portion of the test and review activities 
can be shifted from the code level to the model level

Facilitates optimizations
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Model-Based Design for Safety-Critical 
Automotive Applications

Customer's "list of presents"

1. Leverage advantages of Model-Based Design and 
state-of-the-art code generation

Tool-supported IEC 61508 compliant verification and validation  

2. Eased compliance demonstration 

IEC 61508 compliance documentation

3. Validated / certified tools

IEC 61508 certification and AVS validation of 
Real-Time Workshop Embedded Coder
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Key Takeaways

Model-Based Design with Simulink® and Real-Time Workshop®

Embedded CoderTM

Applied successfully to safety-critical applications in 
multiple domains

Can satisfy the objectives of automotive safety standards 
(IEC 61508, ISO 26262)

Facilitates highly automated IEC 61508 compliant 
verification and validation

Provides certified state-of-the-art code generation
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