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• Introduction: Research Software a first class output

• Why (research software) archiving is important?

• Software Heritage: the universal source code archive

• Software in a FAIR ecosystem

• FAIR4RS Working Group
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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

Tim Berners-Lee i the World 
Wide Web, 1989,at CERN 

Margaret Hamilton Apollo 11 Guidance 
Computer (~60.000 lines), 1969 



Software Source Code is special (not just data)
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Software evolves over time 

• projects may last decades 
• the development history is 

key to its understanding

Complexity

• millions of lines of code 
• large web of dependencies 

• easy to break, difficult to 
maintain 

• sophisticated developer 
communities

(Alliez, et al. 2019).⟨http://doi.org/10.1109/MCSE.2019.2949413⟩.  
hal-02135891v2



Software Source Code human readable and executable knowledge
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Go to the code!

“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.), 

“Source code provides a view into the mind of the designer.”
Len Shustek, 2006

Computer History Museum

https://archive.softwareheritage.org/swh:1:cnt:41ddb23118f92d7218099a5e7a990cf58f1d07fa;origin=https://github.com/chrislgarry/Apollo-11;visit=swh:1:snp:206c27c0c031c6aac6b5fedddba8fe082dea9836;anchor=swh:1:rev:3913f198f4383d4d638c0485d6aa902ff2f35828;path=/Luminary099/BURN_BABY_BURN--MASTER_IGNITION_ROUTINE.agc;lines=64-72/
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Why are we here? 
A plurality of needs in the scholarly ecosystem
Researchers

• archive and reference software used 

and created in articles

• find useful software

• get credit for developed software

• verify/reproduce/improve results

Laboratories/teams

• track software contributions

• produce reports

• maintain web page

Research Organization

• know its software assets for: 

• technology transfer,

• impact metrics, 

• strategy



Why (research software) archiving is important?
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Source code is fragile



Source code can be destroyed
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1.4 million projects



In science, reproducibility requires long-term access

9

Source: BitBucket blog

250,000 repos

https://bitbucket.org/blog/sunsetting-mercurial-support-in-bitbucket


Hosting your open-source project
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● On a free, publicly available platform is fine.

● But you have to prepare for the platform shutdown (you need a plan B).



Version control system (VCS) history
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• 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
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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

Source: Software Heritage (June 2021)

https://archive.softwareheritage.org/
https://archive.softwareheritage.org/
https://archive.softwareheritage.org/
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Source: Software Heritage

Archiving software

https://archive.softwareheritage.org/
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Source: Software Heritage

Source: Software Heritage

Rescuing software

https://www.softwareheritage.org/2016/09/01/google-code-content-now-safely-collected-in-software-heritage/
https://www.softwareheritage.org/2020/04/23/rescuing-250000-endangered-mercurial-repositories/


Saving code for everyone!
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https://archive.softwareheritage.org/save/ 

Advantages

● All dev history is also saved

● Urls from different platforms are accepted

● PID to reference specific pieces of code (even 

algorithms) 

https://archive.softwareheritage.org/save/


The SWHID: An intrinsic identifier to reference source code
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● Intrinsic: compute a 

unique digital 

fingerprint

● decentralised: do 

not need a registry, 

only agreement on a 

standard

● cryptographically 

strong identifiers
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Building bridge 
between 

      communities
Software development communities 

& 
Research Software communities



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


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)

Webinar FAIR + Software: decoding the principles (Nov 2020)

10.5281/zenodo.4095092

https://www.fairsfair.eu/events/fair-software-decoding-principles
https://doi.org/10.5281/zenodo.4095092


FAIR for Research Software (FAIR4RS) Working Group
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Main objective

Defining FAIR principles for research software

Steering committee and WG chairs: 

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

• Acknowledging the ~228 members and contributors of the FAIR 
for Research Software working group #FAIR4RS

Join the WG

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


#FAIR4RS timeline
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Endorsed by RDA

Sep 2020

M6 M12 M18

FAIR principles for 
research software Implementation 

guidelines Adoption 
examples

September 
2020

September 
2021

March
2022

Subgroups 1,2,3,4 Subgroups 5,6,7



Development of the FAIR4RS Principles
• Intent and methods of the FAIR Guiding Principles taken as starting point: 

• “maximize the added-value gained by contemporary, formal scholarly digital publishing”

• “to ensure transparency, reproducibility, and reusability.”

• The FAIR Principles are aspirational, and FAIR is not binary
• The aim of FAIR (and FAIR) metrics is to show progress to increasing FAIRness

• Software encompasses many forms, which may benefit different users
• Source code is often the most useful form to understand the software, and the easiest form 

to apply the FAIR4RS Principles.

• Many software engineering practices are relevant to the FAIR4RS Principles
• For instance: localization can improve findability, design patterns can improve 

interoperability, and documentation and encapsulation can improve reusability. 

• Nevertheless, while important more generally for producing high quality software, they are 

best addressed separately from (but as a complement to) the FAIR4RS Principles.

10.15497/RDA00065

https://doi.org/10.15497/RDA00065


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

F1. Software is assigned a globally unique and persistent identifier 

- F1.1. Different components of the software are assigned distinct identifiers 
representing different levels of granularity 

- F1.2. Different versions of the same 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 and are searchable and indexable

Accessible: Software, and its metadata, is retrievable via standardized protocols.

A1. Software is retrievable by its identifier using a standardized 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 through 
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. Software includes qualified references to other objects

Reusable: Software is both usable (it can be executed) and reusable (it 
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

R2. Software includes qualified references to other software

R3. Software meets domain-relevant community standards

FAIR4RS WG. (2021, June). FAIR Principles for Research Software

10.15497/RDA00065
FAIR4RS RDA webinar

https://doi.org/10.15497/RDA00065
https://youtu.be/s3V1J6J8S9Y


Beyond FAIR: FAIR is not the end goal

(Katz et al. 2020 )arXiv:2101.10883 

10.15497/RDA00065

https://arxiv.org/abs/2101.10883
https://doi.org/10.15497/RDA00065


New subgroups

Three new subgroups now starting

• Subgroup 5: Adoption guidelines
• Identify, create, review existing resources that facilitate the adoption of FAIR4RS 

principles
• Subgroup 6: Adoption support

• Identify & start to work with organisations following FAIR4RS guidelines (or willing to do 
so)

• Stimulate adoption of FAIR4RS guidelines
• Document & share examples of FAIR4RS adoption (and plans)

• Subgroup 7: Governance
• Create communications plan and content that clarifies post-release governance structure 

Join one or multiple subgroups via the form

https://docs.google.com/forms/d/e/1FAIpQLSf8yKuUWLNK4tOwjTAr6lJSy2FD79AvhOAoN8GNvyIkuuj4FQ/viewform


Wrap up
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1. Archive source code in Software Heritage

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 good practices to develop FAIR software

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

https://archive.softwareheritage.org/save/
https://www.rd-alliance.org/groups/fair-4-research-software-fair4rs-wg
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Thank you!

Keep in touch: morane@softwareheritage.org
@moraneottilia, @SWHeritage

https://www.fairsfair.eu/fairsfair-newletters/
https://www.softwareheritage.org/newsletter/

mailto:morane@softwareheritage.org
https://www.fairsfair.eu/fairsfair-newletters/
https://www.softwareheritage.org/newsletter/

