PROPUL

Continuous integration
and continuous
validation with
explorative tests for
propulsion controls and
calibration




In the beginning &

A Started 2002
A 10 model developers

A SourceSafe/Vault
A Used as a network storage

A Manual starting bat files for
code gen and building




History

A Prior to the current  engine generation, most tests done in car
ADuring the development of the current engine generation,
automatic  unit and system tests were introduced
A Aftertreatment SWsolely  developed in Sil platform
A One senior SW developer said : now | know it will work when we testin the car ...
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use Silver to current automation 100 'users |, Explorative
run plantmodels Enai an . now also In tests on next
ngine education more Engine plattform

plattform projects




Software In the engine control Mo@e

A The Software in current generation
ECMs is structured into around 400
modules

A A small part of the application code
is still made by the HW suppliers




CIl/CD System

A Ensuring the integrity is not dependent on
a single individual making the right call.
It is ensured by the system

A Fast Feedback, small changes often
automatic testing

A Transparency, Follow your commit

A CI/CD system as code, using Python plugin
Jenkins job builder and YAML files as
pipeline configuration
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CIl/CD System
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Filters
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File Path
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Whegxploratiesstirig)

Background

Foufas asked seniour calibration engineer
JF: -what are the biggest problems with the air charge control
system?
ANSWER:T Oscilations of the actuators during normal quite steady

state  conditions



Whegxploratiesstirig)

To o

360 km riven 9 days and 6 . hours f continuous
éﬁving all'in 5 dast an88 hours oP simulation time

Current max is 30000kh each 24h

Maximize _ state covera of Engine speed, Engine

gc;re use , Car speeé), cgge coverage aPncja choogsen problem
Active intelligent earch . for system flaws .Fnd

errors , 1€ breach cr reguirements There wil be more
nodes In these problemati areas.
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Explorative tests S

Test setup
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Explorative tests
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