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Marelli - Ride Dynamics

ÅMarelli ïRide Dynamics ïMechatronic team
üDesign and development of semi-active suspensions system

üResponsible for the whole system  

ÅMechatronicôsteam is based in Turin

ÅECU Application Software development
üShock Absorber damping force control strategies and diagnosis
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Smart Damping Control System

ÅSDC system consists of
ü4 shock absorbers with one proportional EV each

ü5 accelerometers

üECU for closed loop damping control



Key Takeaways

üñState of the artò: AUTOSAR and A-SPICE development process 

üShort time to market

üFocus on bidirectional traceability 

üOne single development environment for all SW related processes



Software development: goals and challenges

ÅState of-the-art for embedded automotive application software 

ÅModel-Based Design and automatic code generation 

ÅAUTOSAR  Software architecture

ÅDevelopment process compliant to A-SPICE reference model

ÅSuch a development process and SW architecture are required by main OEMs 

ÅConstraint: Short time to market



AUTOSAR



AUTOSAR ECU SW architecture



Automotive SPICE process reference model

Focus on 

Software 

development



ÅSpecify software requirements

ÅStructure software requirements 

ÅEstablish bidirectional traceability between 

Åsoftware and system requirements

Åsoftware requirements and software architectural element

Åsoftware requirements and software units 

Åsoftware detailed design and the unit test specification 

Åelements of the software architectural design and test cases 

Åsoftware qualification test specification and software qualification test results 

ÅDevelop a detailed design for each software component 

ÅDefine interfaces of software elements

ÅDefine interfaces of software units.

Subset of recommended A-SPICE base practices

Focus on 

traceability



Simulink Requirements: requirements specification

Whole SW development tool set based on 
MATLAB & Simulink R2018a



ÅSimulinkςStateflow: SW units design and simulation

ÅSimulinkCheckand Design Verifier : codingguidelinescheck- Simulinkmodel analysis

ÅEmbedded Coder - Support package for AutosarΥ {² /ƻƳǇƻƴŜƴǘǎΩ !¦¢h{!w ƛƴǘŜǊŦŀŎŜǎ ŘŜǎƛƎƴ  ŀƴŘ /-
code autogeneration

Whole SW development tool set based on 
MATLAB & Simulink R2018a



ÅSimulinkTest: Unit testingςMIL testing

ÅSimulinkCoverage: for testingcoveragemetrics

Whole SW development tool set based on 
MATLAB & Simulink R2018a



ÅSpecify software requirements

ÅStructure software requirements 

ÅEstablish bidirectional traceability between 

Åsoftware and system requirements

Åsoftware requirements and software architectural element

Åsoftware requirements and software units 

Åsoftware detailed design and the unit test specification 

Åelements of the software architectural design and test cases 

Åsoftware qualification test specification and software qualification test results 

ÅDevelop a detailed design for each software component 

ÅDefine interfaces of software elements

ÅDefine interfaces of software units.

Subset of recommended A-SPICE base practices



Requirementsô structure: three levels



ü Simulink Requirements is used for requirements specification and linking 

üSeveral ñRequirement setsò used for grouping requirements

üOne requirement set for every SW Component

SW requirements specification



Requirements set: example  



Requirement 

specification

Additional information

ü link to implementation Simulink model

ü link to verification harness model

BIDIRECTIONAL LINKS

Bidirectional traceability: Simulink Requirements view



ÅSpecify software requirements

ÅStructure software requirements 

ÅEstablish bidirectional traceability between 

Åsoftware and system requirements

Åsoftware requirements and software architectural element

Åsoftware requirements and software units 

Åsoftware detailed design and the unit test specification 

Åelements of the software architectural design and test cases 

Åsoftware qualification test specification and software qualification test results 

ÅDevelop a detailed design for each software component 

ÅDefine interfaces of software elements

ÅDefine interfaces of software units.

Subset of recommended A-SPICE base practices



AUTOSAR INTERFACES design : BOTTOM-UP APPROACH

Simulink environment



Adding and mapping an AUTOSAR PORT

mapping 



Detailed design

Bidirectional linking to implemented  requirement



Data Dictionary specifies: tuneable parameters,  measurable variables, constants, 

bus object é 

Data dictionary

Example: measurable variable


