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Outlook

1.Why is archiving software source code important?

2.What is Software Heritage?

3.How to archive source code in Software Heritage?

4.What are the best practices for archiving source code?

This presentation is guaranteed code-free
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Software is everywhere!

Source: van Noorden et al, Nature, 2014
DOI: 10.1038/514550a 

« But  the  vast  majority describe 
experimental methods or software 
that have become essential in 
their fields. »

https://www.nature.com/news/the-top-100-papers-1.16224
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The 3 pillars of open science

● Open access to scientific publications 

● Open (research) data

● Open source
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Open science: share your code!

Source: Walters, JCIM, 2020, DOI: 10.1021/acs.jcim.0c01000

https://dx.doi.org/10.1021/acs.jcim.0c01000
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Open science: share your code!

Source: Di Cosma, Nature, 2025, DOI: 10.1038/d41586-025-03196-0

https://www.nature.com/articles/d41586-025-03196-0
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The growing adoption of version control

Source: Jiménez et al, F1000 Research, 2017
DOI: 10.12688/f1000research.11407.1

Source: Wilson et al, PLOS Biology, 2014
DOI: 10.1371/journal.pbio.1001745S
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https://doi.org/10.12688/f1000research.11407.1
https://doi.org/10.1371/journal.pbio.1001745
http://phdcomics.com/comics/archive.php?comicid=1531
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Together with the use of free
development platforms
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Source: TechCrunch

1,4 millio
n de  projects 😱

Source: BitBucket blog

250 000 dépôts 😭

Together with the use of free gone
development platforms

https://techcrunch.com/2015/03/13/google-kills-off-google-code/
https://bitbucket.org/blog/sunsetting-mercurial-support-in-bitbucket
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Reproducibility in science requires 
long-term access to source code
You must prepare for the unavailability of your software repository
(closure of the platform, deletion of the repository)

Source: Geralt, Pixabay

https://pixabay.com/fr/illustrations/affaires-homme-d-affaires-plan-d-une-1370952/
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Quick note on French academic
development platforms
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Quick note on French academic
development platforms
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Quick note on French academic
development platforms

Source: Forges de l’Enseignement supérieur et de la Recherche, 2023

https://hal-lara.archives-ouvertes.fr/hal-04098702v6/
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Archive your code in 

Software Heritage archives all open source code, forever and for 
free

● Non-profit organization
● Launched in 2016 at INRIA

(Roberto Di Cosmo & Stefano Zacchiroli)
● Supported by UNESCO, the CNRS,

UPCité, Microsoft, Google, Huawei, Intel...
Source: Software Heritage 5 years anniversary (2021)

https://www.youtube.com/watch?v=Ez4xKTKJO2o
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Software Heritage & French open science

Source: Ouvrir la science, 2021

https://www.ouvrirlascience.fr/deuxieme-plan-national-pour-la-science-ouverte/
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A very large archive

Source: Software Heritage

https://archive.softwareheritage.org/
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Archiving source code

Source: Software Heritage

https://archive.softwareheritage.org/
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Rescuing source code

Source: Software Heritage

“Google Code content now safely collected”, 2016

“Rescuing 250000+ endangered Mercurial repositories”, 2020

https://archive.softwareheritage.org/
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/
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Save your code now!

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

https://archive.softwareheritage.org/save/
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Let’s save some code

https://github.com/ptools/heligeom_webserver 

https://github.com/ptools/heligeom_webserver
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Let’s save some code
https://archive.softwareheritage.org/save/ 

This stunt was NOT performed by a professional; TRY it at work!

https://archive.softwareheritage.org/save/
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Let’s save some code

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

https://archive.softwareheritage.org/save/list/
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Let’s save some code

https://archive.softwareheritage.org/browse/origin/directory/?origin_url=https://github.com/ptools/heligeom_webserver 

https://archive.softwareheritage.org/browse/origin/directory/?origin_url=https://github.com/ptools/heligeom_webserver
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What code?

Any code is welcome in Software Heritage:
● 10,000 lines software
● (small, medium, large) R, Python, Bash scripts
● Workflows (Make, Nextflow, Snakemake)
● (Jupyter) notebooks
● ...
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Best practices: beyond the code

Metadata for humans

● README
https://readme.so/fr/editor 

● AUTHORS
Ada Lovelance <ada@programming.org>
Margaret Hamilton <margaret@nasa.com>

● LICENSE
Open-source SPDX license
https://choosealicense.com/ 
https://reuse.software/ 

Metadata for machines

● codemeta.json
with a human-friendly generator:
CodeMeta Generator

See also: “HOWTO archive and reference your code”

https://readme.so/fr/editor
https://spdx.org/licenses/
https://choosealicense.com/
https://reuse.software/
https://codemeta.github.io/codemeta-generator/
https://www.softwareheritage.org/howto-archive-and-reference-your-code/
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Save your code (browser extension)
Manually but fun
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See: “Archive access and update in just one click with the updateswh browser extension”, 2022

Source : Browser extensions, Software Heritage

Save your code (browser extension)

https://www.softwareheritage.org/2022/08/02/updateswh-browser-extension/
https://www.softwareheritage.org/browser-extensions/
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Save your code (webhook)

See: “Webhooks are here: Integrate Software Heritage with Your Development Workflow!”, 2023

https://www.softwareheritage.org/2023/06/01/webhooks-integrate-swh-workflow/
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Reference source code

DOI SWHID (SoftWare Hash Identifier): persistent and intrinsic identifier

Source: Software Heritage

https://www.softwareheritage.org/2020/07/09/intrinsic-vs-extrinsic-identifiers/
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SWHID (SoftWare Hash Identifier)

Source: https://www.swhid.org/
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Reference source code
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Reference source code
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SWHID alone (useless)
swh:1:dir:3a905213f26d1a70fbdecc30d331c9d1d177d304
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SWHID + context (useful)
swh:1:dir:3a905213f26d1a70fbdecc30d331c9d1d177d304;
origin=https://github.com/ptools/heligeom_webserver;
visit=swh:1:snp:aad2c1acf7e5eceb9d5f2337d0a46d9d188d140d;
anchor=swh:1:rev:979cba4f58f153ad5cdbdb7a4187958bf97d0e71

https://github.com/ptools/heligeom_webserver
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Reference source code (recap)
The URL of the repo in the development platform (GitHub, GitLab): 
https://github.com/ptools/heligeom_webserver 

The reference of the archive in SWH for a paper, 
with the appropriate contexte:
swh:1:dir:3a905213f26d1a70fbdecc30d331c9d1d177d304;
origin=https://github.com/ptools/heligeom_webserver;
visit=swh:1:snp:aad2c1acf7e5eceb9d5f2337d0a46d9d188d140d;
anchor=swh:1:rev:979cba4f58f153ad5cdbdb7a4187958bf97d0e71

The URL of the archive in SWH (for your README file):
https://archive.softwareheritage.org/browse/origin/directory/?origin_url=https://github.com/ptools/heligeom_webserver  

https://github.com/ptools/heligeom_webserver
https://github.com/ptools/heligeom_webserver
https://archive.softwareheritage.org/browse/origin/directory/?origin_url=https://github.com/ptools/heligeom_webserver
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Cite code source (as a link)

Example:

“Heligeom source code is available on GitHub
(https://github.com/ptools/heligeom_webserver)
and archived in Software Heritage
(swh:1:dir:af308bc8009c2d889d6cd42c29198ecb50e7fd25).”

Link to:
https://github.com/ptools/heligeom_webserver

Link to:
https://archive.softwareheritage.org/swh:1:dir:af308bc8009c2d889d6cd42c29198ecb50e7fd25;
origin=https://github.com/ptools/heligeom_webserver;
visit=swh:1:snp:17e03b8881aa89e8fdda8727b572f3897a9eac9c;
anchor=swh:1:rev:e07989aa780a79ae6a602d7d30e1081b3d6b2fc7

https://github.com/ptools/heligeom_webserver
https://archive.softwareheritage.org/swh:1:dir:af308bc8009c2d889d6cd42c29198ecb50e7fd25;origin=https://github.com/ptools/heligeom_webserver;visit=swh:1:snp:17e03b8881aa89e8fdda8727b572f3897a9eac9c;anchor=swh:1:rev:e07989aa780a79ae6a602d7d30e1081b3d6b2fc7
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https://joss.theoj.org/papers/10.21105/joss.03521 

Cite code source (as a link)

https://joss.theoj.org/papers/10.21105/joss.03521
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Cite code source (as a reference)

https://elifesciences.org/articles/90061 

https://elifesciences.org/articles/90061
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Reference code in HAL

https://hal.inria.fr/hal-03467422 

https://hal.inria.fr/hal-03467422
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Reference code in HAL
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Cite source code
BibLaTex style extension for software

https://www.softwareheritage.org/2020/05/26/citing-software-with-style/
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In brief
     Archive
https://archive.softwareheritage.org/save/ 

     Add metadata
README, LICENSE, AUTHORS, codemeta.json

     Reference
SWHID + context

     Cite
Version, release, file, line

https://archive.softwareheritage.org/save/
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Software Heritage FAQ

Open Science tutorial:
 source code deposit (SWH + HAL)

Blog post Bioinfo-fr (FR)

The first 5 years of Software Heritage in 5 minutes!

https://www.softwareheritage.org/faq/
https://www.youtube.com/watch?v=-Ggn98sR3Eg&list=PLD2VqrZz2-u3bOWtoCoBIh5Flt6iYXsq3
https://bioinfo-fr.net/software-heritage-larchive-universelle-des-codes-sources-logiciels
https://www.youtube.com/watch?v=Ez4xKTKJO2o
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