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Software is both for humans & machine

“Programs must be written for people to read, and 
only incidentally for machines to execute.”

Harold Abelson, 1985 
Structure and Interpretation 

of Computer Programs (1st ed.) 



Software in Research: A pillar of Open Science

Multiple facets, it can be seen as:

- a tool

- a research outcome or result

- the object of research

Three pillars of Open Science
Gruenpeter, Software Heritage CC-By 4.0 2019



Why are we here? A plurality of needs

Know its Software assets for: 

• Technology transfer

• Impact metrics 

• Strategy

Research 

Organizations

Laboratories

/Teams

Researchers

• Archive and reference 

software used and created 

in articles

• Find useful software

• Get credit for developed 

software

• Verify/reproduce/improve 

results

• Track software contributions

• Produce reports

• Maintain web page



Software in the FAIR ecosystem

Ecosystem components, to highlight the software roles in the Ecosystem, the symbol </> was added (Original diagram 3 from L’Hours & Von Stein, 2020)

“Central to the realisation of FAIR are FAIR Digital Objects, 
which may represent data, software or other research 
resources. These digital objects must be accompanied by 
persistent identifiers, metadata and contextual documentation 
to enable discovery, citation and reuse. Data should also be 
accompanied by the code used to process and analyse the 
data.”

Rec. 16: Apply FAIR broadly: “FAIR should be applied 
broadly to all objects (including metadata, identifiers, 
software and DMPs) that are essential to the practice 
of research, and should inform metrics relating 
directly to these objects.”

Turning FAIR into reality (2018)



Software is not just another type of data

Recommendation n°5 : 

Recognise that FAIR guidelines will 

require translation for other digital 

objects and support such efforts.

2019: ‘Six Recommendations for 
Implementation of FAIR Practice’ 

(FAIR Practice TF, 2020) 

2019: the Opportunity Note by the 
French national Committee for Open 
Science's Free Software and Open 
Source Project Group 
(Clément-Fontaine, 2019)

Recommendation n° 2 : 

Make sure the specific nature of 
software is recognized and not 
considered as “just data” particularly in 
the context of discussion about the 
notion of FAIR data.

http://doi.org/10.5281/zenodo.3931993European
https://www.ouvrirlascience.fr/opportunity-note-encouraging-a-wider-usage-of-software-derived-from-research


FAIRsFAIR Assessment report on 'FAIRness of software'

1. State-of-the-art overview of current solutions, 
challenges and practices in research software

2. Literature review on the application of FAIR 
principles to research software

3. 10 recommendations for the creation of FAIR 
guiding principles for research software

Gruenpeter, M., Di Cosmo, R., Koers, H., Herterich, P., Hooft, R., Parland-von Essen, J., Tana, J., Aalto, T., Jones, S. (2020). M2.15 Assessment report on ‘FAIRness of software’ 
(Version 1.1). Zenodo. https://doi.org/10.5281/zenodo.4095092

10.5281/zenodo.409509

https://doi.org/10.5281/zenodo.4095092
https://doi.org/10.5281/zenodo.4095092


LCRDM (National Coordination Point Research Data Management)
            Supported by 

Authors and Contributors:  
Saskia van Eeuwijk (Initiator task group), Miriam Roelofs (Chair task group), 

Tom Bakker, Maria Cruz, Vera Sarkol, Barbara Vreede
 

Bart Aben, Patrick Aerts, Gerard Coen, Bob van Dijk, Peter Hinrich, Lena Karvovskaya,  Meta Keijzer, 
Jacko Koster, Jason Maassen, Jan Rijnders, Alfons Schroten, Laurents Sesink, 

Chris van der Togt, Jurgen Vinju, Petra de Willigen, Nina NoordzijD
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Enable researchers to 
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Enable citations
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Acknowledge software 
and create funding lines



POLL #3: Which stakeholder has the biggest 
responsibility to enable FAIR, and sustainability, for 
software?  

- Research Funders 
- Research Infrastructures 
- Research Institutions / Institute Leaders 
- Faculties / Research Groups leaders 
- Researchers  



researcher

support staff

funder

Collaboration is

for enabling both 
FAIR Software 

and Open Science  

vital 



https://fair-software.eu/ 

https://fair-software.eu/
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Collect, preserve and share all software source code 
Preserving our heritage, enabling better software and better research for all 

Visit the archive

https://archive.softwareheritage.org/


Save your whole repository in just one click!



Reference the code with a SWHID



A call for Ambassadors Software Heritage 

We are looking for enthusiastic organizations and individuals to volunteer as 

ambassadors to help grow the Software Heritage community. 

Become a Software Heritage ambassador to support this effort in your area by:

● Presenting Software Heritage, the services it provides, and its long term mission to 

key persons in your area

● Sharing information with relevant mailing lists, venues and contacts

● Posting Software Heritage news on blogs and social media

● Identifying code hosting platforms in your area that it is urgent and important to 

archive

● Updating the Software Heritage team with your community’s feedback

https://www.softwareheritage.org/mission


Join the 

FAIR for Research Software 
(FAIR4RS) Working Group

Defining FAIR Principles for Research Software

First subgroup 1 output January 2021: 

A Fresh Look at FAIR for Research Software

Steering committee: 

Morane Gruenpeter, Paula A. Martinez, Carlos Martinez, Michelle Barker, Daniel S. Katz, Leyla Garcia, Neil Chue Hong, Fotis 
Psomopoulos and Jennifer Harrow

How to get involved today? 

Join the WG

https://arxiv.org/abs/2101.10883
https://www.rd-alliance.org/groups/fair-4-research-software-fair4rs-wg


Research software is not ‘new’: 
bridging between communities & practices



Thank you!
Questions?

@gerardcoen 

Special thanks to all of our colleagues for their slides 

and materials used for this presentation!                      

@moraneottilia



CodeMeta initiative

● A subset of schema.org 

● An academic community discussing 

software metadata

● A crosswalk table - mapping the 

metadata landscape

An open source tool to create 

codemeta.json files - Contributed to the 

community by Use it directly on the CodeMeta hosted version

Contributions are welcome on the code repository

https://codemeta.github.io/codemeta-generator/
https://github.com/codemeta/codemeta-generator


How to get involved?

1. Participate in the community discussions on FAIR and software

2. Join the FAIR4RS Working Group

a. Receive updates

b. Contribute to the subgroups work

c. Discuss the FAIR definition for research software

3. Adopt the existing infrastructures and mechanisms

4. Spread the word and let’s start recognizing software in academia

https://www.rd-alliance.org/groups/fair-4-research-software-fair4rs-wg


Version control system (VCS) history

34

• Records changes made to a (set of) source code file (s)
• Allows to operate on versions: diff/merge/fork/recover etc.
• Essential tool for software development



EOSC Scholarly Infrastructures for Research Software (SIRS)

10.2777/28598

European Commission. Directorate General for Research and Innovation. (2020). 
Scholarly infrastructures for research software: report from the EOSC Executive Board 
Working Group (WG) Architecture Task Force (TF) SIRS. Publications Office. 
https://doi.org/10.2777/28598

• Focus on Software Source Code

• Four Pillars Archive, Reference, 
Describe, Credit

• State of the Art
• Best Practices & Open Problems
• Cross Cutting Concerns 

• The Road ahead
• Requirements & Criteria
• 13 Workflows / Use Cases 

examples

• Recommendations
• Standards & Tools
• Policy recommendations
• Long term perspectives

https://doi.org/10.2777/28598
https://doi.org/10.2777/28598
https://doi.org/10.2777/28598


EOSC SIRS’s Four Pillars
« the FAIR Guiding Principles for research do not fit [software source code] well, as 
they were not designed for it … »

Introducing four pillars:

[Archive]  

     ensure software artifacts are not lost 

[Reference] 

     ensure software artifacts can be precisely identified

[Describe]

     make it easy to discover / find software artifacts

[Credit]

        ensure proper credit is given to authors

10.2777/28598

https://doi.org/10.2777/28598


A few reasons we should pay more attention to (Research) Software: 

1) A new 2018 OECD pilot survey, the International Survey of Scientific Authors (ISSA), focuses on measuring the digitalisation of 
science. Preliminary data analysis shows that, in the Netherlands, 35% or more of scientific publications generate new software 
code. Those reporting generation of new data is just over 45%. (Based on the responses of participating researchers.) 

2) Research software is continuingly acknowledged as a key enabler of breakthrough science such as the highly publicized first ever 
image of a black hole; the first detection of gravitational waves from colliding black holes; and significantly reducing the time to clinical 
insight in drug discovery - to mention just a handful of examples. 

3) Researchers in the Netherlands (and internationally) have acknowledged the importance of software and software 
sustainability in a number of ways. The topic features prominently in many Open Science policies. 
  
Under the FAIR Software Open Science Pillar as part of the TU Delft Strategic Plan Open Science 2020-2024 ‘the project will contribute by 
developing and facilitating various aspects of research software, including policy, infrastructure and organizational culture’ (pg.7). Chapter 
4 of the Utrecht University Open Science Programme 2018-2021, ”Sharing code and software”, states that by 2021, Utrecht University 
will ‘invest in knowledge on software sustainability to ensure software remains functional and usable for the long term’ (pg.7). The Dutch 
National Plan Open Science seeks to include software sustainability ‘to ensure the long-term storage of the software belonging to the 
research data itself as well’ (pg.24).
 
And crucially, researchers themselves are actively engaging with the topic through the establishment of grassroots communities of 
Research Software Engineers (RSEs) and participation in dedicated events such as the upcoming International Workshop on Software 
Engineering for Computational Science and the Workshop on Sustainable Software Sustainability 2019 held by DANS, in collaboration with 
our partners at the NLeSC and the Software Sustainability Institute. 

http://www.oecd.org/sti/survey-of-scientific-authors.htm
https://doi.org/10.1787/888933930250
https://numfocus.org/case-studies/first-photograph-black-hole
https://numfocus.org/case-studies/first-photograph-black-hole
https://pegasus.isi.edu/2016/02/11/pegasus-powers-ligo-gravitational-waves-detection-analysis/
https://phys.org/news/2018-08-software-framework-drug-discovery-ieee.html
https://phys.org/news/2018-08-software-framework-drug-discovery-ieee.html
https://doi.org/10.4233/uuid:f2faff07-408f-4cec-bd87-0919c9e4c26f
https://open-science.sites.uu.nl/wp-content/uploads/sites/321/2019/02/Utrecht-University-Open-Science-Programme-ver.-1.0.pdf
https://doi.org/10.4233/uuid:9e9fa82e-06c1-4d0d-9e20-5620259a6c65
https://nl-rse.org/2017/12/20/introducing-nl-rse.html
https://se4science.org/workshops/se4science20/index.htm
https://se4science.org/workshops/se4science20/index.htm
https://www.software.ac.uk/wosss19


A few reasons we should pay more attention to (Research) Software: 

1) Scientific publications generate new software code. Software is an output of the system of science. 
- Research software is a key enabler of breakthrough science. 

2) Researchers in the Netherlands have acknowledged the importance of software and software 
sustainability. Declarations in Open Science policies and the presence of grassroots initiatives. <- 
Communities & increasing importance 

3) Just as data stewardship is undergoing a process of professionalisation as part of the drive to fully 
implement the FAIR principles, the role and relevance of research software, research software 
engineering, and quality software policy is also receiving increased attention. The specific characteristics of 
software previously mentioned make it necessary to revise and extend the original FAIR data principles. <- 
proliferation of initiatives and recommendations regarding software and examples of national initiatives in 
the NL. LCRDM group + KLesc & DANS Software Route -> The still remain at a high- mid- Level and need 
more granularity to be useful for researchers add some pragmatic advice. 


