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Research Software



Three Pillars of Research Results

Text

• Journal articles

• Books

• Posters
• …

Data

• Raw data

• Lab data

• Analysed data

• ...

•

Code

• Software

• Configuration

• Documentation
• …
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Reproducibility and Accessibility

 Software is often needed to reproduce research
results

 It should be accessible according to good
scientific practice

 Internal policies, funders, journals require or
recommend the publication of software

 „Software programmed by researchers 
themselves is made publicly available along 
with the source code.“
Guideline 13: Providing public access to 
research results in the code of condauct of 
the DFG
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The Turing Way Community, & Scriberia. (2022). Illustrations from The Turing Way: 
Shared under CC-BY 4.0 for reuse. Zenodo. https://doi.org/10.5281/zenodo.6821117. 

https://wissenschaftliche-integritaet.de/en/code-of-conduct/providing-public-access-to-research-results/
https://doi.org/10.5281/zenodo.6821117


FAIR Principles for Research Software 
(FAIR4RS Principles)

 Adaption of the FAIR data
principles to research software

 Summer 2022

 Community-driven
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Chue Hong et al. 
(2022): FAIR 
Principles for 
Research Software 
(FAIR4RS Principles, 
Zenodo, CC BY 4.0, 
https://doi.org/10.154
97/RDA00068.

https://doi.org/10.15497/RDA00068


Differences FAIR Data ↔ FAIR4RS

Findable: Software, and its associated metadata, is easy for both humans and 
machines to find

• (=) F1 Software is assigned a globally unique and persistent identifier

• (new) F1.1 Components of the software representing levels 
of granularity are assigned distinct identifiers

• (new) F1.2 Different versions of the software are assigned 
distinct identifiers

• (=) F2 Software is described with rich metadata

• (=) F3 Metadata clearly and explicitly include the identifier of the 
software they describe

• (=) F4 Metadata are FAIR, searchable and indexable

Accessible: Software, and its metadata, is retrievable via standardised protocols

• (=) A1 Software is retrievable by its identifier using a standardised
communications protocol

• (=) A1.1 The protocol is open, free, and universally 
implementable

• (=) A1.2 the protocol allows for an authentication and 
authorization procedure, where necessary

• (=) A2 metadata are accessible, even when the software is no longer 
available

Interoperable: Software interoperates with other software by exchanging data 
and/or metadata, and/or through interaction via application programming 
interfaces (APIs), described through standards

• (≠) I1. Software reads, writes and exchanges data in a way that 
meets domain-relevant community standards

• I2. (meta)data use vocabularies that follow FAIR principles

• (=) I23. Software includes qualified references to other objects

Reusable: Software is both usable (can be executed) and reusable (can be 
understood, modified, built upon, or incorporated into other software)

• (=) R1. Software is described with a plurality of accurate and relevant 
attributes

• (=) R1.1. Software is given a clear and accessible license

• (=) R1.2. Software is associated with detailed provenance

• (new) R2 Software includes qualified references to other software

• (=) R13. Software meets domain-relevant community standards
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Folie nach Leyla Jael Castro: FAIR Principles for Research Software, gehalten auf der HMC FAIR Friday Seminar Series am 9. Dezember 2022, 
Seite 5, https://fdm.uni-koeln.de/sites/FDM-UzK/Data_Champions/C3RDM_Kick_Off_Data_Champions_Keynote_Leyla_Castro_2021-12-09.pdf. 

https://fdm.uni-koeln.de/sites/FDM-UzK/Data_Champions/C3RDM_Kick_Off_Data_Champions_Keynote_Leyla_Castro_2021-12-09.pdf


Comparing Research Software and
Data (1)

Similarities between software and data in the research process:

 Both are taking more and more place in research

 Both are essential to reproduce research results

 Both offer potentials for re-use

 Both are rarely accepted as independent research efforts
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Comparing Research Software and
Data (2)

Similarities between software and data in their respective management:

 Both can be archived and be provided with metadata

 Both have to be curated to guarantee usability over longer periods of time

 With both, often management skills are lacking
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Comparing Research Software and
Data (3)

Differences between research software and data:

 Software curation is much more elaborate

 Versioning plays a significantly bigger role with software

 Software metadata is much more homogenous

 There is a lot of experience with (open source) software licencing
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Use of Software Repositories

 Differing publication patterns between
software and data

 Our observation: software that is
mentioned in a publication is often
directly linked to GitHub, GitLab, …

 „In 2021, one out of five publications in 
the arXiv corpus included a URI to 
GitHub“ (S. 1)
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Emily Escamilla, Martin 
Klein, Talya Cooper, Vicky 
Rampin, Michele C. Weigle, 
Michael L. Nelson: The Rise 
of GitHub in Scholarly 
Publications, 9. August 2022, 
https://doi.org/10.48550/arXi
v.2208.04895, CC BY-NC-SA 
4.0.

https://doi.org/10.48550/arXiv.2208.04895


Software Management Plans



SMPs in Discussion

DFG: Call for Proposals to Increase the 
Usability of Existing Research Software
durch „Research Software – Quality 
Assured and Re-usable“, (Information für 
die Wissenschaft Nr. 85 | 8. November 
2022) 
http://www.dfg.de/en/research_funding/ann
ouncements_proposals/2022/info_wissensc
haft_22_85.
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Martinez-Ortiz et al. 
(27.10.2022): Practical
guide to Software 
Management Plans, v1.0, 
https://doi.org/10.5281/ze
nodo.7248877, 
CC BY 4.0.

http://www.dfg.de/en/research_funding/announcements_proposals/2022/info_wissenschaft_22_85
https://doi.org/10.5281/zenodo.7248877


Definition of a Software Management 
Plan

„Laut Definition der DINI/nestor AG Forschungsdaten beinhaltet ein 
Softwaremanagementplan (SMP) allgemeine und technische Informationen zum 
Softwareprojekt, Angaben zur Qualitätssicherung, zum Release und zur öffentlichen 
Verfügbarkeit sowie rechtliche und ethische Aspekte, die die Software betreffen.

Der SMP fasst Informationen zusammen, die die Erstellung, Dokumentation, Speicherung, 
Versionierung, Lizenzierung, Archivierung und/oder Veröffentlichung der in einem Projekt 
erzeugten oder verwendeten Software hinreichend beschreiben und dokumentieren. 
Dazugehörige Hardware und notwendige andere Ressourcen, aber auch damit verbundene 
weitere Software und Softwarebibliotheken, Text- und Datenpublikationen sind ebenfalls zu 
beschreiben und stellen eine Besonderheit des SMP dar.

Zweck eines SMPs ist zunächst die Nachvollziehbarkeit sowie ggf. die langfristige Nutzbarkeit 
der Software (zur direkten Anwendung sowie zur Weiterverarbeitung) zu unterstützen und 
den Support der Nutzer*innen bei Rückfragen zu erleichtern. Der SMP dient folglich auch der 
Qualitätssicherung (vgl. hierzu FAIR4RS Principles).“
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https://forschungsdaten.info/praxis-kompakt/glossar/#c822402

https://forschungsdaten.info/fdm-im-deutschsprachigen-raum/deutschland/ueberregionale-netzwerke-und-fdm-initiativen/dini-nestor-ag-forschungsdaten/
https://doi.org/10.15497/RDA00068
https://forschungsdaten.info/praxis-kompakt/glossar/#c822402


Researchers Writing Research 
Software

Observations:

 Usually not thoroughly trained but self-educated developers

 Functionality before documentation before sustainability

 First text publication, then nothing for a long time, and then maybe data 
publication and software publication

 Software is often handed over from one PHD student to the next

 …
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Added Value



Re-Usability of Research Software

Consious handling is increasing the
likeliness of re-use:

 Increased probability of publication

 Explicit licensing

 Clear code structure and reflected
use of third-party libraries

 A targeted approach to archiving

 …

17

The Turing Way Community, & Scriberia. (2022). Illustrations from The Turing Way: 
Shared under CC-BY 4.0 for reuse. Zenodo. https://doi.org/10.5281/zenodo.6821117. 

https://doi.org/10.5281/zenodo.6821117


Recognition of Research Software

 Disciplinary credits for software
publication

 Credits/funding by funders

 Institution-wide credits for development

 Policies needed

 Normative framework for software
publication

 Endorsement of software publication
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The Turing Way Community, & Scriberia. (2022). Illustrations from The Turing Way: 
Shared under CC-BY 4.0 for reuse. Zenodo. https://doi.org/10.5281/zenodo.6821117. 

https://doi.org/10.5281/zenodo.6821117


Added Value for Institutions

 Support for developers

 Getting an overview on starting/running software projects

 More reasonable planning of demands (e.g. storage, software licenses)

 Better QA

 Easier archiving

 Easier re-use

 …
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https://doi.org/10.5281/zenodo.3674561

https://doi.org/10.5281/zenodo.3674561


Why should I write an SMP?

 For myself!

 Together with IT/Scientific Computing Unit/… to
better design a software project

 For a funding application

 For internal planning

 For sustainability and a possible
publication/archiving (good scientific practice)

 Quality assurance

 …
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https://doi.org/10.5281/zenodo.3674561

https://doi.org/10.5281/zenodo.3674561


Realisation with RDMO



Project Data

 Max Planck Digital Library, Collections Division

 Mainly Yves Vincent Grossmann, Michael Franke and
Jan Matthiesen

 From July 2022 to December 2022

 RDMO as technical framework

 Outcome: CC0-Push of an SMP catalogue for the RDMO Community
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SMP as RDMO Catalogue

 Title: „Software Management Plan for Researchers“

 in German & Englisch

 49 questions in total

 Available at https://github.com/rdmorganiser/rdmo-catalog with a CC0 waiver

 FAIR4RS Viewer
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https://github.com/rdmorganiser/rdmo-catalog


Audience

 Researchers

 IT staff, scientific core unit, to consult researchers

 Funding acquisition staff

 PIs, research coordination

 …
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https://doi.org/10.5281/zenodo.2581783

https://doi.org/10.5281/zenodo.2581783


Catalogue Structure

1. General

 Stakeholders, project management, …

2. Technical

 Code, Infrastructure, Security/Safety, …

3. Quality Assurance

 Testing, Documentation, …

4. Release and Publish

 Releases, metadata, re-use, …

5. Legal and Ethics
 Copyright, licenses, dual use, …
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Screenshots

26



Questions and Supporting
Information as .docx

 Only in English

 CC0  easily adaptable

 https://doi.org/10.17617/2.3481986
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https://doi.org/10.17617/2.3481986


FAIR4RS Viewer

 A view of the answers structured by
the FAIR4RS facets

 Quick assessment of a software‘s
FAIRness

 Exportable to many formats

 Developed by Jan Matthiesen (MPDL)

 Pull already requested
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Take Home Messages

1. Relevance and recognition of research software will 
increase

2. Making software management explicit brings added
value

3. Software management plans can be one way of
making software management explicit
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mpdl.mpg.de

mpg-city-service@mpdl.mpg.de

@MPDL

@maxplanckdigitallibrary

Max Planck Society, Max Planck Digital Library 

@maxplanckdigitallibrary

Thanks
to the MPDL Collections Team, the UAG-DMP of the
DINI/nestor-AG Forschungsdaten und to the RDMO 
Community

https://www.forschungsdaten.org/index.php/UAG_Datenmanagementpl%C3%A4ne


mpdl.mpg.de

mpg-city-service@mpdl.mpg.de

@MPDL

@maxplanckdigitallibrary

Max Planck Society, Max Planck Digital Library 

@maxplanckdigitallibrary

Thanks for listening!
rdm@mpdl.mpg.de

mailto:rdm@mpdl.mpg.de

