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How I became a Research Software Engineer

How it started: LearnLib
■ Library for automata learning algorithms
■ Developed and maintained at chair of

programming systems (Bernhard Steffen),
TU Dortmund for 20+ years

■ My contributions start 2008
■ Open source since 2013
■ Widely used by other reseacrhers
■ Currently: DFG funding for research tools

Research and Service
■ AEC Chair of ISSTA 2014
■ Tool Chair of TACAS 2020
■ Talk at deRSE 2023
■ NFDI4Ing seed funding, BMBF QuARUm

Since then: Serial Tool Builder
■ LearnLib
■ AutomataLib
■ RaLib
■ JDart
■ JConstraints
■ PSYCO
■ GDart
■ STARS
■ . . .

https://github.com/LearnLib
https://github.com/tudo-aqua
https://github.com/psycopaths

(All tools with multiple collaborateurs)
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RSE Skills = {skill ∈ RSE \ (CS ∪ SE)}

Are there particular RSE skills?

1 Two perspectives on RSE
2 Preliminary lists of skills

■ Not the result of a proper study!
■ I searched the web for job postings
■ Read the existing articles on RSE

a.o., the essay by Bernhard Rumple

https://rumpe.github.io/essay/Research-Software-Engineering/
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Research Software: Just another Domain?

Domain-Specific Knowledge

Analysis

■ Research Comprehension

Design and Implementation

■ Data Science
■ Differential Equations
■ Numerical Algorithms
■ HPC
■ . . .

Test

■ Benchmarks and Validation

Image: https://xkcd.com/2347/
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Research Software: Not just another Domain!

Researcher

■ Computational Research
Experiments

■ Grant Applications
■ Publications + Presentations

OSS Maintainer

■ Open-Source Software
(Licenses, Releases, . . . )

■ Community Building
■ Educational Content

New Process Models

■ Software will generate new
ideas about subject domain

■ Frequent lapses of funding
■ PhD student collaborateurs

New SW Archictectures and
Artefacts

■ SW Arch: Between
Framework and Prototypes

■ Benchmarking Infrastructure
■ Benchmark Sets

Images: ChatGPT
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Conclusions and Working Directions

Summary

■ Research relies on Software
■ Software needs Engineering
■ We need Research Software Engineering

■ RSE is not just another domain!
■ Much to learn about SE for RSE

Working Directions

■ Actually study / interview research software engineers
■ Develop SW arch. / patterns and process models
■ Develop RSE education: [SE + R] or [R + SE] or both?

https://www.wired.co.uk/article/fmri-bug-brain-scans-results
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