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Who are we?

Dr. Jan Linxweiler
j.linxweiler@tu-braunschweig.de

Sören Peters
soe.peters@tu-braunschweig.de

Sven Marcus
sven.marcus@tu-braunschweig.de
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Who are we?

University Library & 
Gauß-IT-Zentrum

18 People from 7 Institutes and Facilities 

https://doi.org/10.5281/zenodo.10002995
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SURESOFT Projects

Themis

https://doi.org/10.5281/zenodo.10002995
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Publications relying on software

https://bit.ly/37XEJ2u

https://doi.org/10.5281/zenodo.10002995
https://bit.ly/37XEJ2u
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Use of research software

https://bit.ly/2BAvzwQ

• 92% of academics use research software

• 69% say that their research would not be practical without it

• 56% develop their own software 

https://bit.ly/2zZPhSa

https://doi.org/10.5281/zenodo.10002995
https://bit.ly/2BAvzwQ
https://bit.ly/2zZPhSa
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Growing demands on scientific software

• Increasing Complexity (e.g. multi physics, multiple groups)

• Longer Life Span (base your work on the work of others)

• Reproducible and Verifiable Results

https://doi.org/10.5281/zenodo.10002995
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Motivation

Researchers 
• often lack knowledge about the principles and practices of 

the software engineering discipline [5, 4] 
• don’t gain a reputation for developing software
• are pressed to publish results as fast as possible [2] 

https://doi.org/10.5281/zenodo.10002995
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Productivity Crisis

• floating point performance is constantly rising
• time-to-solution is inceasing
• scientists spend 50% of the time finding bugs

[P. Prabhu, A Survey of the Practice of Computational Science, 2011]
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Design Stamina Hypothesis
https://bit.ly/2A64CAR

time

down here it might be worth 
trading design for earlier results …

https://doi.org/10.5281/zenodo.10002995
https://bit.ly/2A64CAR
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Consequences

Common problems of research software
• low code quality
• neither published nor documented 
• depends on a specific runtime environment (e.g third party 

libraries), which may not be available to other researchers 

https://doi.org/10.5281/zenodo.10002995
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Credibility Crisis

Questionable reliability, accuracy, reproducibility and verifiability of the results …

https://go.nature.com/2DgtDKR

https://doi.org/10.5281/zenodo.10002995
https://go.nature.com/2DgtDKR
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Approach

https://doi.org/10.5281/zenodo.10002995
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Software sustainability

R
ep

ro
du

ci
bi

lit
y

En
du

ra
nc

e 

Ev
ol

va
bi

lit
y

Software Sustainability

https://doi.org/10.5281/zenodo.10002995


SURESOFT: Towards Sustainable Research Software | Sören Peters, Sven Marcus, Jan Linxweiler | Slide 17
https://doi.org/10.5281/zenodo.10002995

SURESOFT Approach for Sustainable Software

Infrastructure & Methods

CI &  
Automated Testing Virtualization 

Archiving &
Publication

Issue Reporting

Version Control

Installation &
Deployment

Education

Software Engineering 
Principles

Documentation

Testing

https://doi.org/10.5281/zenodo.10002995
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Container technologies

• Docker in CI, Singularity in HPC

• Encapsulate entire runtime environment, including dependencies

• Easy to share and use Ensures reproducibility

• Scripted environment provides basic documentation

Hardware

OS

Container Runtime

Container

App

Libs

Container

App

Libs

Container

App

Libs

https://doi.org/10.5281/zenodo.10002995
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Version Control

• Track and manage changes of source code

• Commits create versions with unique identifier, 
documenting changes over time

• Enable collaboration through centralized repository 
hosting platforms (e.g. GitLab)

https://doi.org/10.5281/zenodo.10002995
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Continuous integration

Local 
development

Local compiling
and testing

Yes

No

Tests pass? Commit to main

Fix bugs

CI Server:  
Build & Test in production

environment

No

Yes

Tests pass?

On to the next
feature!Jacamar CI: https://gitlab.com/ecp-ci/jacamar-ci

HPC-Rocket: https://github.com/SvenMarcus/hpc-rocket

https://doi.org/10.5281/zenodo.10002995
https://gitlab.com/ecp-ci/jacamar-ci
https://github.com/SvenMarcus/hpc-rocket
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Continuous analysis

Create
base 

Container

Configure Continuous
Integration with Container

Commit
CI Server: 

Compile & Test in
Container

Extend Container with
compiled Software

https://doi.org/10.1038/nbt.3780

https://doi.org/10.5281/zenodo.10002995
https://doi.org/10.1038/nbt.3780
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Publication & Archiving

• publish & archive the source code and the compiled executable together with a complete runtime 
environment in an accessible repository

• provide meaningful metadata including a unique identifier (DOI) to ensure citability, findability and reusability 
according the FAIR principles.

https://doi.org/10.5281/zenodo.10002995
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SURESOFT workflow

https://doi.org/10.5281/zenodo.10002995
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Education & Support

• Documentation

• Software Engineering Principles: 

• SOLID

• Design Patterns 

• Testing, TDD 

• Version Control & CI 

• Containerization 

• Research Data Management & Long-term archiving 

• Software Licensing 

https://doi.org/10.5281/zenodo.10002995
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Workshop Series 
• SURESOFT Workshop Series 2022: 9 Workshops

• deRSE 2023

• RSE UK 2023

• HefDi Summer School 2023: 4 Workshops

• https://suresoft.dev

https://zenodo.org/communities/suresoft

https://doi.org/10.5281/zenodo.10002995
https://suresoft.dev/
https://zenodo.org/communities/suresoft
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New Workshop-Series
4 half-day Workshops

https://lnk.tu-bs.de/8oyp07

4 half-day workshops from 9 am – 1 pm

• 27 October 2023
• 10 November 2023
• 24 November 2023
• 8 December 2023

https://doi.org/10.5281/zenodo.10002995
https://lnk.tu-bs.de/8oyp07
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Get in touch!

https://suresoft.dev

https://matrix.to/#/#suresoft-general:matrix.org

https://zenodo.org/communities/suresoft

https://lists.tu-braunschweig.de/sympa/info/musen-rse

https://git.rz.tu-bs.de/suresoft

https://doi.org/10.5281/zenodo.10002995
https://suresoft.dev/
https://matrix.to/
https://zenodo.org/communities/suresoft
https://lists.tu-braunschweig.de/sympa/info/musen-rse
https://git.rz.tu-bs.de/suresoft
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