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Agenda
pyLife@PragTic

About us (09-09:45)
About us, BOSCH, BOSCH 
Research, open source

About pyLife (10-11)
history, idea, content, usage, 
contribution

Hands on (9-12:15)
pyLife in your framework, write
your own application, develop
your own module

Deep dives (11-4:30)
damage calculation, Woehler 
evaluation, broadcaster, data 
model, FEM

Wrap up (3-4)

What`s next (1:15-2:30)
further developments, our
pipeline, issues, requests, 
collaboration
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Day 1 Day 2

Bas Aberkrom: Battelle structural stress 
method for fatigue analysis of weldments

5:00-5:45
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Background:
M.E. studies and PhD @ University of Technology Dresden (Institute for Solid Mechanics)
R&D @ Tenneco Clean Air, Edenkoben
Research engineer for reliability and durability @ Corporate Research, Bosch, Renningen

danielchristopher.kreuter@de.bosch.com

About us
Bosch Research
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Johannes Mueller

Daniel Kreuter
Senior Research ExpertAI and Data based Engineering Methods 

Background:
PhD in Material Sciences (Saarbrücken, Nancy, Luleå, Erlangen)

Research Sofware Engineer @ Corporate Research, Bosch, Renningen

johannes.mueller4@de.bosch.com

Research Software EngineerMaterial modeling and AI in manufacturing
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Renningen Research Campus
Facilities

Chemistry,
Stationary Fuel Cell

Analytics AI, Cockpit 
Technologies 

Workshop

Semiconductor Clean 
Room, Life Science Lab

Healthcare, 
X-Change Lab

Physics Automated
Driving

Electric Drives, 
Mobile Fuel Cell

Vehicle Integration

Robotics, Production
Technology
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Where we want to go
Our research and development

8.2%

In 2022

R&D intensity associates work 
in R&D, including

R&D locations 
worldwide

billion euros 
R&D expenditure

7.2 85,500 136

software developers
44,000
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Bosch Research: Scientific Environment (selection) 
R&D collaborations – connected to the best in the world

8

Carnegie Mellon 
University
University of
California

IBM

Georgia Tech

University 
of Freiburg

University of
Nottingham
University of
Stuttgart

Delta Lab University 
(CWI) Amsterdam

IoC Lab University 
of Tübingen

Technical 
University of Wien
University of
Cambridge

RWTH Aachen

Tsinghua 
University

University of
Technology Sydney

Fudan University

8x 37x 3x
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Bosch Research
Thanks for your attention. Still curious? 
Check us out online and visit our website 
and LinkedIn account.

LinkedInWebsite
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Who we are
Our guiding principle: Invented for life
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“Improvements in the world 
of technology and business 
should always also be 
beneficial for mankind.”



About pyLife02
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The world before pyLife (at least @Bosch)
pyLife – a general library for fatigue and reliability
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The world with pyLife
pyLife – a general library for fatigue and reliability
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Side note
pyLife – a general library for fatigue and reliability
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https://www.welt.de/kultur/literarischewelt/plus174679846/Verschwundene-Alltagsdinge-Was-hat-sich-denn-da-in-Luft-aufgeloest.html
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Why OSS
pyLife – a general library for fatigue and reliability
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https://github.com/pytorch/pytorch/blob/master/docs/source/_static/img/pytorch-logo-dark.png
https://github.com/valohai/ml-logos/blob/master/tensorflow-text.svg
https://github.com/pandas-dev/pandas/blob/master/web/pandas/static/img/pandas.svg
https://en.wikipedia.org/wiki/MATLAB#/media/File:Matlab_Logo.png
https://de.wikipedia.org/wiki/NumPy#/media/Datei:NumPy_logo_2020.svg

https://github.com/pytorch/pytorch/blob/master/docs/source/_static/img/pytorch-logo-dark.png
https://github.com/valohai/ml-logos/blob/master/tensorflow-text.svg
https://github.com/pandas-dev/pandas/blob/master/web/pandas/static/img/pandas.svg
https://en.wikipedia.org/wiki/MATLAB#/media/File:Matlab_Logo.png
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pyLife – a general library for fatigue and reliability
Two ways of programming
Explorative programming

 Learn something
 Try something out
 See if your idea is feasible

 No requirements analysis
 No unit tests
 No documentation

Software craftsmanship

 Deliver something to users
 User oriented
 Reader oriented

 Clear picture of the requirements
 Comprehensive unit tests
 Documentation
 CI/CD
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pyLife – a general library for fatigue and reliability
pyLife
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pyLife – a general library for fatigue and reliability
Content

New:
FKM 
linear/nonlinear

Interfaces:
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pyLife – a general library for fatigue and reliability
Development
The pyLife deal
 What we want from you

− Your ideas, your feedback
− Code contributions

 What we will do with it
− Integrate it into pyLife to make it better for 

everyone

 What we give you in return
− Help in writing good code
− Code review
− Maintenance
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pyLife – a general library for fatigue and reliability
Examples
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pyLife – a general library for fatigue and reliability
Development

https://github.com/boschresearch/pylife

https://github.com/boschresearch/pylife
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pyLife – a general library for fatigue and reliability
Links

Code Repository Documentation Blog article



Deep dives03
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pyLife – Workshop
Example 1: damage calculation

 Jupyter notebook vs streamlit app
 Methods:

− Miner original
− Miner elementary
− Miner Haibach

24
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pyLife – Workshop
Example 2: SN data derivation

 Jupyter notebook vs streamlit app
 Methods:

− Probit
− Maximum Likelihood infinite
− Maximum Likelihood full
− Maximum Likelihood full with fixed parameters

25
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Inquiry of participants experience
pyLife – Workshop

Who of you …
 … can program Python

o knows about numpy, pandas, scipy, ...
o knows what a Jupyter notebook is
o knows about anaconda/miniconda venvs, …
o knows about python packaging (setuptools, poetry, pdm, pip, pypi, ...)
o knows about OOP
o knows what unit tests are (is doing TDD)

 … has general experience in Software Craftsmanship
o knows git and has an installation of it available
o knows what commits, branches, pull-requests, merges, rebases are
o uses these as daily routine
o is familiar with GitHub
o knows what CI/CD means



Next steps05

28



CR/AMP | 2023-12-14
© Robert Bosch GmbH 2023. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

pyLife – Workshop
Outlook – next steps
Short term

 Finalize FKM non-linear
o Stabilize API
o Optimizations

Mid term

 Further FKM additions
 Cythonizing rainflow

counters

Long term

 Integrate dask for 
parallelization

 Introduce type hints at 
strategic places

29

Your ideas?
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