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The digital transformation of scientific and scholarly 
research: Institutional support
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Research data Research
software

analyze
simulate

generate

visualize

Research Software
- Computer program developed and used 
in the context of scientific research

- Serves specific purpose
- Requirements determined in scientific 
process

Research Software Engineer (RSE)
- Researcher that is familiar with both 
the scientific process and software 
engineering
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DOI: 10.5281/zenodo.14809

Use and development of research software

Do you use research 
software?

92%
yes 69%

not 
be 

prac
tical

What would happen 
if you could no 
longer use research 
software?

Do you develop 
your own research 
software?

If you develop 
software, have you 
received any 
training?

56%
yes

21%
no



Research infrastructure
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Objectives
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- Provide institutional support: Research software services as infrastructure
- Support researchers through training in software engineering

 Scientific Software Center (SSC): Mission statement
Improve scientific software development practices to promote reproducible science 
and research software sustainability

● provide a research software infrastructure to support research
● provide development support for researchers that develop their own research software
● provide training for researchers that develop their own research software
● promote research software and their re-use
● support and promote the recognition of research software as a scientific output
● support the recognition of research software engineering as viable academic career 

option
● promote and practice open-source access and sharing of research software
● foster  synergies between scientific and scholarly disciplines



Support offered by the SSC: Development & Sustainability
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Target
Group leaders

Aim
- Support researchers with high-quality, sustainable research software that generates reproducible data
- Provide access to well-trained RSEs
- Provide a career option and a community to RSEs
- Adapt the latest software engineering standards in research software development



Distribution of small-scale and open call projects 
2021-2023
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Example: Small-scale project
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Hammingdist 

Topological data 
analysis of the 
genomic structure of 
variants of the 
SARS-CoV2-virus 
(Physical 
Mathematics)

Compute genetic distance scale of reticulate events in viral evolution. 
https://arxiv.org/pdf/2106.07292.pdf 

Improved implementation 
currently handles 10 GB of 
genome data (≈350k genomes 
each of length ≈30k). 
https://github.com/ssciwr/hammingdist

https://arxiv.org/pdf/2106.07292.pdf
https://github.com/ssciwr/hammingdist


Example: Open call project

9

ammico

AI Media and Misinformation Content 
Analysis Tool (Social/Political 
Sciences)

https://github.com/ssciwr/AMMICO
https://osf.io/preprints/socarxiv/v8txj
https://doi.org/10.57967/hf/0603 

https://github.com/ssciwr/AMMICO
https://osf.io/preprints/socarxiv/v8txj
https://doi.org/10.57967/hf/0603


Support offered by the SSC: Teaching & Consultation

10

Target
PhD + Master students + Postdocs for training
All of these + group leaders for consultations

Aim
- Provide access to training in software engineering best practices
- Spread the use of best practices in the community
- Provide an easy, low-barrier entrance point for researchers, directly provide feedback on software 

quality or software-related questions

Block 
courses

Compact 
courses

Seminars

On-demand 
courses

Mentoring 
program Consultations

Guidelines

Template 
repositories



Example: Compact/block courses
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The Unix Shell
Version Control with git
Open Source Licensing
Automated Testing with GitHub Actions
A short tour of sustainable software development
Containers in Science: Using Docker and Singularity
Advanced Topics in Version Control with git
Effective Software Testing

Scientific Software Development

Lunch-time Python

Performance Benchmarking C++ Applications
High Performance C++

Python Best Practices
Introduction to Python Testing
Data Exploration with Python and Jupyter
Python Packaging



Support offered by the SSC: Outreach & Communication
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Target
National initiatives                                       Funding agencies                                              Local institutions

Aim
- Raise awareness for software engineering best practices
- Improve recognition of research software as scientific output
- Support and shape RSE career paths
- Support and enhance recognition of research software infrastructures
- Develop and keep official guidelines for research software management up-to-date
- Learn from and get involved in community actions
- Participate in national and international software engineering initiatives as a community service
- Contribute to and advocate open-source software
- Contribute to open science

DFG

Competence 
Center 

Research Data

SURESOFT

de-RSE
German 

Reproducibility 
Network

Open 
Science AG

Carpentries
University 

library
…



Example: de-RSE position paper, Research Software Directory
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Initiative of the de-RSE e.V. in writing a position paper about establishing Research 
Software Engineering infrastructures in Germany

Support the visibility of research 
software by establishing a “Research 
Software Directory”, listing software 
packages developed by researchers 
at the University of Heidelberg



Challenges: Interdomain communication
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What are your 
requirements?

I want to find xyz in my data.

Image credits: Isabel Ulusoy



Challenges: Third-party funding
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Funding options

● Directly through grant application (SSC as co-PI)
● Indirectly as service partner
● Buy-in of SSC workforce Contracts? 

Type of 
personnel?

Allocation of budget vs 
allocation of workforce

Academic role Services/technical role

Where does an RSE fit in?



Challenges: Failures?
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- Insufficient interdisciplinary communication
- Insufficient testing of prepared software: time constraints on the side of the 

researchers, failure of the research project
- Underlying dependencies not well maintained, dependency conflicts
- Data of insufficient quality
- No reference data to gauge accuracy/power of prediction

The development of research software underlies the scientific process and is subject 
to its failures.



Challenges: Success stories
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Visuomotor Serial Targeting Task (VSTT)



A successful project timeline
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Email to 
SSC

Consultation

Small-scale 
project

Testing of the 
prototype

Consultation

Preparation of 
open call 
proposal

Open call project

Testing of the 
software

Production runs

Publication

Applications for 
third-party 

funding

Search for 
collaborators

Advertisement 
and distribution 
of the software 

package

0



The SSC: Want to know more?
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Contact us at 

ssc@iwr.uni-heidelberg.de

Take a look at our offers at

https://www.ssc.uni-heidelberg.de 

mailto:ssc@iwr.uni-heidelberg.de
https://www.ssc.uni-heidelberg.de/

