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So�ware is all around us

Software
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So�ware is built from Source Code

Harold Abelson, Structure and Interpretation of Computer Programs (1st ed.) 1985

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

Apollo 11 source code (excerpt) Parcoursup source code ( excerpt )

Len Shustek, Computer History Museum 2006

“Source code provides a view into the mind of the designer.”
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https://archive.softwareheritage.org/swh:1:cnt:64582b78792cd6c2d67d35da5a11bb80886a6409;origin=https://github.com/virtualagc/virtualagc;visit=swh:1:snp:3c074afad81ad6b14d434b96e705e01d184752cf;anchor=swh:1:rev:007c2b95f301f9438b8b74d7993b7a3b9a66255b;path=/Luminary099/THE_LUNAR_LANDING.agc;lines=245-261/
https://archive.softwareheritage.org/swh:1:cnt:76936ea8534b4695be756a4b10951b3ee8843b15;origin=https://framagit.org/parcoursup/algorithmes-de-parcoursup;visit=swh:1:snp:68a3149c8a4ccc483eddb5ed8778f47a5f94fc93;anchor=swh:1:rev:d96ff0e7413b0d6dc2d71853a766f3ff2b75e3c1;path=/src/main/java/fr/parcoursup/algos/ordreappel/algo/AlgoOrdreAppel.java;lines=28-51


So�ware source code as a key asset of Humankind

UNESCO, Inria, So�ware Heritage invite
40 international experts meet in Paris . . . The call is published on February 2019

“Recognise so�ware source code as a fundamental enabler in all aspects of human endeavour"
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https://en.unesco.org/news/experts-call-greater-recognition-software-source-code-heritage-sustainable-development
https://en.unesco.org/foss/paris-call-software-source-code


(Open Source) So�ware is precious technical and scientific knowledge

Yuval Noah Harari (on COVID 19)

“The real antidote [to epidemic] is scientific knowledge and global cooperation.”

So�ware powers modern scientific research

The top 100 papers

[. . . ] the vast majority
describe experimental
methods or so�ware that
have become essential in
their fields.

Nature, October 2014

We can still talk to the early inventors

"Telling historical stories is
the best way to teach. It’s
much easier to understand
something if you know the
threads it is connected to."

Donald E. Knuth
Len Shustek

CACM, January 2021

We need a dedicated infrastructure to preserve and share all this knowledge!
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http://www.nature.com/news/the-top-100-papers-1.16224
https://doi.org/10.1145/3442377


Enhancing so�ware Reuse, Security and Transparency
So�ware complexity is growing. . . it is important to Know Your So�Ware (KYSW)

Regulation on So�ware Updates
Recording [. . . ] so�ware versions relevant to a vehicle type

UN Regulations on Cybersecurity, June 2020

Politique publique de la donnée, des algorithmes et des codes
sources
. . . animer les ecosystèmes des. . . réutilisateurs du source code

Circulaire du Premier Ministre, 27 Avril 2021, France

Sec. 4. Enhancing So�ware Supply Chain Security
ensuring and a�esting, to the extent practicable, to the integrity
and provenance of open source so�ware

May 2021 POTUS Executive Order

We need a trusted knowledge base with so�ware provenance !
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https://undocs.org/ECE/TRANS/WP.29/2020/80
https://www.legifrance.gouv.fr/circulaire/id/45162
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/05/12/executive-order-on-improving-the-nations-cybersecurity/


So�ware source code is fragile

Endangered source code . . .

link rot: projects are created, moved around, removed

data rot: physical media with legacy so�ware decay
platform consolidation endangers repositories

2015 Google Code and Gitorious.org shutdown: ~1M
2019 Bitbucket mercurial phase out: ~250.000
2022 GitLab.com: remove inactive projects?

. . . is endangered knowledge!

broken links and missing pieces in the web of knowledge of humankind

Bo�omline: we need a global, long term e�ort

to build a universal archive of all so�ware source code
and make it sustainable
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So�ware Heritage in a nutshell www.so�wareheritage.org
Unveiled in 2016

T H E  G R E AT  L I B R A RY  O F  S O U RC E  C O D E

Collect, preserve and share all so�ware source code

Preserving our heritage, enabling be�er so�ware and be�er science for all

Reference catalog

find and reference all
so�ware source code

Universal archive

preserve and share all
so�ware source code

Research infrastructure

enable analysis of all
so�ware source code
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Today: a universal so�ware archive, as a shared infrastructure

One infrastructure
open and shared

The largest archive ever built
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An operational, evolving infrastructure

Harvest and archive
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Debian source
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pypi source
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Software Heritage Archive
Merkle DAG + blob storage
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zip
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origins

Package
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GitLab
lister
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Distros
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Scheduling

Listing
(full/incremental)

tar

origins

snapshots

releases

revisionsrevisions

directoriesdirectories

contents

save.so�wareheritage.org

deposit.so�wareheritage.org

Reference (25 billion SWHIDs)

Intrinsic, decentralised, cryptographically
strong identifiers

Now in SPDX 2.2, Wikidata, ISO is coming
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https://save.softwareheritage.org
https://deposit.softwareheritage.org
https://www.softwareheritage.org/2020/07/09/intrinsic-vs-extrinsic-identifiers/
https://www.softwareheritage.org/2020/07/09/intrinsic-vs-extrinsic-identifiers/
https://www.softwareheritage.org/2020/05/13/swhid-adoption/


A revolutionary infrastructure

The graph of So�ware Development
Snapshots

Releases

Revisions

Directories

Contents

All so�ware development
in a single graph . . .

enable traceability

The blockchain of So�ware Development

. . . a Merkle graph

ensure
integrity

A pillar of Open Science

Reference archive of
Research So�ware

reproducibility

reference

Reference platform for Big Code

uniform data structure

large scale studies

machine learning, AI, . . .
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A walkthrough

General
Browse the archive, get and use SWHIDs, e.g. Apollo 11 excerpt, Parcoursup excerpt

Trigger archival in one click with the browser extension

Open Science

Curated deposit via HAL, e.g.: LinBox, SLALOM, Givaro, SumGra, Coq proof, . . .

Cite so�ware with the biblatex-so�ware style, e.g.: article from IPOL

History of so�ware: rescuing landmark legacy so�ware

see SWHAP process, So�ware Stories, and SWHAP Days 2022

Public code
Archived source code from code.gouv.fr
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https://archive.softwareheritage.org
https://archive.softwareheritage.org/swh:1:cnt:64582b78792cd6c2d67d35da5a11bb80886a6409;origin=https://github.com/virtualagc/virtualagc;visit=swh:1:snp:3c074afad81ad6b14d434b96e705e01d184752cf;anchor=swh:1:rev:007c2b95f301f9438b8b74d7993b7a3b9a66255b;path=/Luminary099/THE_LUNAR_LANDING.agc;lines=245-261/
https://archive.softwareheritage.org/swh:1:cnt:76936ea8534b4695be756a4b10951b3ee8843b15;origin=https://framagit.org/parcoursup/algorithmes-de-parcoursup;visit=swh:1:snp:68a3149c8a4ccc483eddb5ed8778f47a5f94fc93;anchor=swh:1:rev:d96ff0e7413b0d6dc2d71853a766f3ff2b75e3c1;path=/src/main/java/fr/parcoursup/algos/ordreappel/algo/AlgoOrdreAppel.java;lines=28-51
https://save.softwareheritage.org
https://www.softwareheritage.org/browser-extensions/
https://doc.archives-ouvertes.fr/en/deposit/deposit-software-source-code/
https://hal.archives-ouvertes.fr/hal-02130801
https://hal.archives-ouvertes.fr/hal-01897934
https://hal.archives-ouvertes.fr/hal-02130729
https://hal.archives-ouvertes.fr/lirmm-02136558
https://hal.archives-ouvertes.fr/hal-02155786
https://www.softwareheritage.org/2020/05/26/citing-software-with-style/
http://www.ipol.im/pub/art/2020/300/
https://www.softwareheritage.org/swhap/
https://stories.softwareheritage.org/
https://www.softwareheritage.org/news/events/swhap_days_2022/
https://code.gouv.fr/#/repos


An international, non profit initiative for the long term

Sharing the vision

And many more ...
www.softwareheritage.org/support/testimonials

Donors, members, sponsors
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www.softwareheritage.org/support/testimonials


A growing and active community
Team Ambassadors

Mirrors and storage partners

“Let us save what remains: . . . by such a
multiplication of copies, as shall place them
beyond the reach of accident.”

— Thomas Je�erson

Enea, GRNET, . . . CEA, RedHat

All together, 5 years celebration in 2021
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https://softwareheritage.org/people/
https://softwareheritage.org/ambassadors/
https://softwareheritage.org/mirrors/
https://www.softwareheritage.org/news/events/swh5years/
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Today’s main topics from the connecting hub
Cultural Heritage and Education

Panel

Memory of the World

Digital preservation

So�ware literacy

Long term source code preservation

Presentations

10.000 years on DNA

shrinking the archive

the first mirror

Open Science

Panel

A view from NASA

Supporting Open
Science in Europe

Words from UNESCO

Industry and Public administration

Presentations
(Open Source) So�ware

Intel and beyond

Foundations

EU DIGIT OSPO

Innovation in France

R. Di Cosmo roberto@dicosmo.org @rdicosmo (CC-BY 4.0) So�ware Heritage so�wareheritage.org 7/02/2023 14 / 14


	pbs@ARFix@1: 
	pbs@ARFix@2: 
	pbs@ARFix@3: 
	pbs@ARFix@4: 
	pbs@ARFix@5: 
	pbs@ARFix@6: 
	pbs@ARFix@7: 
	pbs@ARFix@8: 
	pbs@ARFix@9: 
	pbs@ARFix@10: 
	pbs@ARFix@11: 
	pbs@ARFix@12: 
	pbs@ARFix@13: 
	pbs@ARFix@14: 
	pbs@ARFix@15: 
	pbs@ARFix@16: 
	pbs@ARFix@17: 
	pbs@ARFix@18: 


