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Electronic Spark Timing

(EST) System (1 ECU)

2000 functions enabled by

software (70-100 ECUs)



2014 record recall year

Software problem that could cause
• the cars to stop suddenly
• accelerate without warning
• overheats/damages power

electronics 
• …



http://www.cvel.clemson.edu/auto/systems/auto-systems.html



Siemens – Automotive Software



Quality Tool

Quality Metrics



How to define and evaluate the quality of automotive software models?



hValve timing subsystem:  
 

Number Of Subsystems (NOS) = 2

Depth of a Subsystem (DoS) = 2

Coupling Between Subsystems (CBS) = 2

Modularity Measurement Example



• Measurement tool for

Simulink model

developed
• Based on ConQAT

Simulink Parser

• Interface with SQuAVisit

Visualization tool
• Extended with Simulink

input

Measurement and Visualization Toolchain



Simulink Model Example



Subsystem C

Subsystem B

Quality Visualization



Expert evaluation Statistical Analysis

Quality Metrics Evaluation



Summary 

● Quality metrics (e.g. modularity) are defined
● Java tool developed which calculates metrics
● "Problematic modules" have at least one metric with a

high value
● Visualisations are used for architecture and design

model reviews



Ongoing work... 



System Decomposition 
(Collaboration with Eric Bouwers, SIG/Squla)

Which one is

better?



Evaluating Automotive Model Decomposition

Mathworks “sldemo engine” engine model:

“Throttle” subsystem:
“valve timing” subsystem:



Model Clone Detection
(Collaboration with Hamid Abdul Basit, Lahore University)

• Model clones may have the

effect of increasing code size

and duplication of errors.

• Number of duplicates affects

reusability as well.



Clones + Variability



Fault Prediction + Model Metrics

()(Collaboration with Harald Altinger, Audi)



Future Work

 
• Aggregating design metrics to

architecture metrics

• Applying consistency checking

tools to industrial models 

• Defining automotive product line

and component models 



V2V V2V

Internet, V2I

Congestion control

Road maintenance

Environment control

And whatever

sensing you can

think of…

Driver

Control

Driver

Control

V2V network

Accident prevention

Local 

Control

Local 

Control

Local 

Control

In-car network

Driver

Control

• System/software architecture for

ITS and autonomous cars
• Safety, security mechanisms
• ...

Interesting Topics for 

Future Research

Johan J. Lukkien,  TU/e 
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