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Short Bio: Roberto Di Cosmo

Computer Science professor in Paris, now working at INRIA

30 years of research (Theor. CS, Programming, So�ware Engineering, Erdos #: 3)

20 years of Free and Open Source So�ware

10 years building and directing structures for the common good

1999 DemoLinux – first live GNU/Linux distro

2007 Free So�ware Thematic Group
150 members 40 projects 200Me

2015 So�ware Heritage at INRIA

2018 National Commi�ee for Open Science, France
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So�ware source code: a precious part of our heritage

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) �ake III source code ( excerpt )

Len Shustek, Computer History Museum

“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:bb0faf6919fc60636b2696f32ec9b3c2adb247fe;origin=https://github.com/id-Software/Quake-III-Arena;visit=swh:1:snp:4ab9bcef131aaf449a7c01370aff8c91dcecbf5f;anchor=swh:1:rev:dbe4ddb10315479fc00086f08e25d968b4b43c49;path=/code/game/q_math.c;lines=549-572/


So�ware Commons, Open Science

Yuval Noah Harari (on COVID 19)

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

Definition (So�ware Commons)

The so�ware commons consists of all computer so�ware which is available at li�le or no
cost and which can be altered and reused with few restrictions. Thus all open source
so�ware and all free so�ware are part of the [so�ware] commons. [. . . ]
https://en.wikipedia.org/wiki/Software_Commons

Source code: part of our commons . . . pillar of Open Science! (would require another talk)

Precious, endangered executable and human readable knowledge

key people passing away, platforms (GoogleCode, Gitorious, etc.) closing down . . .
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So�ware Heritage in a nutshell www.so�wareheritage.org

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 all so�ware
source code

Research infrastructure

enable analysis of all
so�ware source code
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Largest so�ware archive, principled http://bit.ly/swhpaper

Technology

transparency and FOSS

replicas all the way down

Content (billions!)

intrinsic identifiers

facts and provenance

Organization

non-profit

multi-stakeholder
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An international, non profit initiative. . .

Sharing the vision

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

Donors, members, sponsors
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A peek under the hood

Git
loader

Mercurial
loader

Debian source
package loader

tar loader

.

.

.

Software Heritage Archive
Merkle DAG + blob storage

Loading
& deduplication

dsc

dsc

hg

hg

hg

git
git

git git

svn

svn

svn

tar

zip

software
origins

Package
repos

Forges
GitHub
lister

GitLab
lister

Debian
lister

PyPi
lister

.

.

.
Distros

...

Scheduling

Listing
(full/incremental)

Global development history permanently archived in a unique git-like Merkle DAG

~400 TB (uncompressed) blobs, ~20 B nodes, ~280 B edges
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So�ware Heritage Identifiers (SWHID) link to full docs

An emerging standard

in Linux Foundation’s SPDX 2.2

IANA-registered "swh:" URI prefix

WikiData property P6138

Examples

Apollo 11 AGC excerpt

�ake III rsqrt
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https://docs.softwareheritage.org/devel/swh-model/persistent-identifiers.html
https://spdx.github.io/spdx-spec/appendix-VI-external-repository-identifiers/#persistent-id
https://www.wikidata.org/wiki/Property:P6138
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:bb0faf6919fc60636b2696f32ec9b3c2adb247fe;origin=https://github.com/id-Software/Quake-III-Arena;visit=swh:1:snp:4ab9bcef131aaf449a7c01370aff8c91dcecbf5f;anchor=swh:1:rev:dbe4ddb10315479fc00086f08e25d968b4b43c49;path=/code/game/q_math.c;lines=549-572/


A revolutionary infrastructure for so�ware source code

The graph of So�ware Development
Snapshots

Releases

Revisions

Directories

Contents

All so�ware development with
its history, in a single graph . . .

The blockchain of So�ware Development

. . . a single Merkle
graph, with intrin-
sic ids for trace-
ability

A pillar of Open Science

Reference archive of
Research So�ware

Reference platform for Big Code

One uniform data structure en-
ables massive machine learning
for quality, cybersecurity, etc.
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An example is worth a thousand words

Browse the archive

Trigger archival of your preferred so�ware in a breeze

Get and use SWHIDs (full specification available online)

curated deposit in SWH via HAL, see for example: LinBox, SLALOM, Givaro,
NS2DDV, SumGra, Coq proof, . . .

cite so�ware with the biblatex-so�ware style from CTAN
Example use in a research article: compare Fig. 1 and conclusions

in the 2012 version
in the updated version using SWHIDs and So�ware Heritage

Example use in a research article: extensive use of SWHIDs in a replication
experiment
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https://archive.softwareheritage.org
https://save.softwareheritage.org
https://docs.softwareheritage.org/devel/swh-model/persistent-identifiers.html
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/hal-02137040
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.dicosmo.org/Articles/2012-DaneluttoDiCosmo-Pcs.pdf
https://www.dicosmo.org/share/parmap_swh.pdf
https://www.dicosmo.org/Articles/2020-ReScienceC.pdf
https://www.dicosmo.org/Articles/2020-ReScienceC.pdf
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Paris Call on So�ware Source Code

At UNESCO, Inria, and So�ware Heritage
invitation,
40 international experts meet in Paris . . . Their call is published on Feb 2019

it’s open for signatures!

Let’s see some hightlights!
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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


Rescuing landmark legacy so�ware. . . SWHAP

Paris Call on So�ware Source Code

“[We call to] support e�orts to gather and preserve the artifacts and narratives of the
history of computing, while the earlier creators are still alive”

Rescue Legacy So�ware, Curate the code, Archive it

UNESCO, UniPi and So�ware Heritage collaboration worldwide scope
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https://unesdoc.unesco.org/ark:/48223/pf0000371017


An example: TAUmus, from Pisa (70’s)

The control code for the music
synthesizer TAU2

FORTRAN II and TAUmus command
language

Istituto di Elaborazione
dell’Informazione CNR
Group led by the late M° P. Grossi

Le Sacre du Printemps (ABSTRACT)
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https://www.youtube.com/watch?v=ipvcWHNGTUw


. . . and massive amounts of present source code!

Paris Call on So�ware Source Code

“[We call to] support a universal archive, as part of a broad e�ort at digital preservation,
that will ensure persistence of and universal access to so�ware source code”

Summer 2019: BitBucket announce Mercurial VCS phase out!

fall 2019: So�ware Heritage teams up with Octobus (funded by NLNet, thanks!)

july 2020: BitBucket erases 250.000 repositories

august 2020: bitbucket-archive.so�wareheritage.org is live

Preserving the web of knowledge (Tweet is here )

Bo�omline
explicit deposit is important, . . .

. . . and we must promote it. . .
. . . but will never be enough.
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https://bitbucket-archive.softwareheritage.org
https://twitter.com/gabrielaltay/status/1300218789762662401
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Come in, we’re open! www.so�wareheritage.org

www.softwareheritage.org @swheritage

Everybody is concerned, everybody can help build

The Library of Alexandria of code

recover the past

structure the future

A CERN for So�ware
build be�er so�ware

for industry
for society as a
whole
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All the source code: strategy

Online

Offline

Online

OpenClosed

Escrow

Focused Search

Automation

Crowdsourcing
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A word on the trust model for systems of identifiers

Two general classes of systems of identifiers

intrinsic computed from the object (no registry required, fully decentralised)
(e.g.: chemical notation, music notation, hashes, SWHIDs)

extrinsic assigned by an authority (need a registry)
(e.g.: passport number, DOI, ARK, RRID, etc.)

See the dedicated blog post for more details

Trust model, extrinsic (e.g. DOIs)

sw
archive

integrity
verifier

sw URL

DOI resolver
without
checksums

sw & checksum

DOIDOI

Trust model, intrinsic (e.g. SWHIDs)

5

sw
archive

integrity
verifier

SWH

SWH
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https://www.softwareheritage.org/2020/07/09/intrinsic-vs-extrinsic-identifiers/
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News : archiving public code

https://code.etalab.gouv.fr
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