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MODERN SOFTWARE COMPLEXITY

Modern automotive vehicles 
contain between 100-150 million 
lines of code across 30-80 
ƴŜǘǿƻǊƪŜŘ 9/¦Ωǎ ǿƛǘƘ ǳǇ ǘƻ олΣллл 
physical parts, making them one of 
the most complex engineered 
systems in the modern world.

Sources:  
https://informationisbeautiful.net/visualizations/million-lines-of-code/
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/rethinking-car-software-and-electronics-architecture
http:// sites.ieee.org/futuredirections/2016/01/13/guess-what-requires-150-million-lines-of-code/
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THE SOURCE OF SOFTWARE ISSUES

2016MY Pro Trailer Backup Assist

41% of Software issues found during development of the 2016MY F-150 Pro Trailer 
Backup Assist Feature were related to the requirements, and 38% of all software issues 
were system-related.  

Source: 
RolfesΣ bΦΣ ϦwŜǉǳƛǊŜƳŜƴǘ aƻŘŜƭƛƴƎ ƻŦ tǊƻ ¢ǊŀƛƭŜǊ .ŀŎƪǳǇ !ǎǎƛǎǘϰΣϦ {!9 LƴǘΦ WΦ Passeng. Cars ςElectron. Electr. Syst. 10(1):2017, doi:10.4271/2017-01-0002. 
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DISTRIBUTED SYSTEM MODEL TYPES

Simulate!

Code Gen

Code 

Wrapper
Code Build 

for Target

Upload to

Hardware

Hex file

Power and 

Connect Hardware

Model-in-the-

Loop (MIL)

Software-in-

the-Loop (SIL)

Hardware-in-

the-Loop (HIL)

Code Gen



R&A Controls Engineering 
Department:  
Vehicle Controls & Systems Engineering

Source: MathWorks Automotive Conference 
Ford presentation: ALV Automate Left Side of the V
https://de.mathworks.com/videos/a-l-v-automating-the-left-side-of-the-v-1527493484647.html

5
Robert ter Waarbeek 

18-Oct-2018

DISTRIBUTED SYSTEM MODEL TESTING
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MIL & SIL issues 
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found in real 

world testing!  


