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Software problem that could cause —

the cars to stop suddenly - —

accelerate without warning  —
overheats/damages power
electronics

Source: National Highway Trafic Safety Administration
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Siemens — Automotive Software



Architecture Model
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How to define and evaluate the quality of automotive software models?
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Modularity Measurement Example
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Measurement and Visualization Toolchain

Quality Analyzer = - : SQuAVisiT
S 5 : 4

*.qm files

Measurement tool for - Interface with SQuUAVisit
Simulink model Visualization tool
developed - Extended with Simulink
Based on ConQAT input

Simulink Parser



Simulink Model Example
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Quality Metrics Evaluation

Expert evaluation Statistical Analysis
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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?
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Evaluating Automotive Model Decomposition

Mathworks “sldemo engine” engine model:
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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.
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Fault Prediction + Model Metrics
(Collaboration with Harald Altinger, Audi)

¢ static model
— metrics

Revision System static source

code attributes

MATLAB src to
SMELNE S mdll link

bug fix commitsl

# python

Algorithm



Future Work
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/~ Congestion control \
Road maintenance

Environment control

Interesting Topics for
Future Research

And whatever
sensing you can
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