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Why does DLR need Software Engineering Guidelines?

Numbers

▪ Over 10,000 employees

▪ ~20% of employees develop software

Developer characteristics

▪ Often no training in software development

▪ Large amount of software projects

▪ Variety of technologies in use
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How to support scientists in developing 

sustainable research software?



What do (DLR) RSEs need for their project?

▪ Version control (git)

▪ Collaborative development platforms (GitLab, GitHub, …)

▪ Open source licensing (Apache 2.0, MIT, (L)GPL, …)

▪ Software architecture

▪ Requirements engineering (?)

▪ Build systems (CMake, Autotools, Maven, …)

▪ Meta build systems (Spack, EasyBuild, Conda)

▪ Test frameworks (PyTest, xUnit, …)

▪ Continuous integration testing (GitHub Actions, gitlab-ci, …)

▪ Integrated development environments (IDEs, e.g. Eclipse, VSCode, PyCharm, …)

▪ etc.
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The DLR Software Engineering Guidelines
rse.dlr.de

Guidelines support research software developers to self-assess their 

software concerning good development practices.

▪ Guideline document & checklists

▪ Joint development with focus on good practices, tools, and essential documentation

▪ 77 recommendations give advice in different fields of software engineering:
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https://rse.dlr.de/


Checklist-based evaluation
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Topic OverviewConcrete Guideline

Check List



Application classes

Application classes provide an initial starting point.

Recommendations can be added and removed to fit the context.

▪ Application class 0

▪ Personal "use" (intentionally left blank)

▪ Application class 1

▪ "small", others (may) use it 

▪ Application class 2

▪ "medium – large", others use it, long(er)-term support

▪ Application class 3

▪ "products", critical for success of department or institute
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Application classes: classification process
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Classification may change over time



Application classes: classification criteria
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Application Class 1

• 1 Developer

• > 1 User

• Short-time 
relevance (i.e. 
until paper
published)

• Group-internal 
usage

• Low risk

• Example: Paper 
accompanying 
data analysis 
script 

Application Class 2

• > 1 Developer

• > 1 User

• Medium-time 
relevance (about
2-3 years)

• Institute-internal 
usage

• Medium risk

• Example: 
Internal standard
data extraction
toolkit (i.e. 
Gitlab2Prov)

Application Class 3

• Development 
team

• User community

• External usage

• Long-time 
relevance

• High risk

• Example: High-
end simulation
code (i.e. Tau)

Criteria are not 

absolute

Guidelines 

address risk

minimisation



Application classes: Example progression
Testing

Class 0 Class 1 Class 2 Class 3

+ Basic operational testing + Test strategy + Quality compliance checks

+ Repo contains test artifacts + Systematic functional testing + Regression tests

+ Basic metrics trends

(results, coverage, style)

+ Non-deterministic

functional testing

+ Test metrics defined, 

recorded, analysed

+ Trends of new errors

investigated
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Example
Application Class 1

Reusable Python script for data analysis

▪ Small tool, >1 internal users

Generic recommendations for Application Class 1 apply:

▪ Apply version control

▪ Apply generic coding style

▪ Basic modularization

▪ Avoid code duplication and over-engineering

▪ Automated build of executable version

▪ Essential documentation

▪ Testing and release tagging for internal releases

▪ Consult DLR Open Source Guidelines for public releases

▪ Test
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Recommendations have to be mapped into the actual development context.



Example implementation overview
Application Class 1
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Git repository on collaborative development platform

▪ Releases correspond to tags

▪ Release package download

▪ Examples provide reference input

values and results

▪ Code modularization in functions

▪ Coding style applied

▪ Build script for packaging/installation

▪ Release tags (semantic versioning)

▪ Documents changes (≈ changelog)



Example implementation documentation
Application Class 1
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▪ Explanation of software purpose

▪ Overview of main features

▪ Important usage constraints and 

conditions

▪ Basic installation and usage

information

▪ Roadmap

▪ …

README.md: main documentation – CONTRIBUTING.md: contributor information (not shown)



Conclusion

▪ Context & purpose
▪ Institutional software development guidelines

▪ Define measures to safeguard appropriate software quality

▪ Enable use case-sensitive development of sustainable research software

▪ Genericity, building on minimum requirements

▪ Mobility between application classes

▪ Criteria:
▪ Criticality

▪ Expected scope/user base

▪ Expected lifetime in maintenance

▪ Distribution mode (none, internal, public)
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▪ rse.dlr.de

▪ stephan.druskat@dlr.de

▪ @sdruskat@fosstodon.org

▪ DLR Software Engineering Guidelines:

▪ EN: HTML, PDF

▪ DE: HTML, PDF

▪ T. Schlauch, M. Meinelund C. Haupt, „DLR Software Engineering Guidelines“. Zenodo, 

Aug. 17, 2018. doi: 10.5281/zenodo.1344612.

Questions?
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