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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

2008 Mancoosi project www.mancoosi.org
2010 IRILL www.irill.org
2015 So�ware Heritage at INRIA

2018 National Commi�ee for Open Science, France

2021 EOSC Task Force on Infrastructures for So�ware,
European Union
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So�ware Source Code is Precious Knowledge

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 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: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/


Calling for preservation: UNESCO

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

“[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”
https://en.unesco.org/foss/paris-call-software-source-code
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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
https://en.unesco.org/foss/paris-call-software-source-code


Calling for preservation: Donald Knuth and Len Shustek

Communications of the ACM, February 2021

"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."

Let’s Not Dumb Down the History of Computer Science
Donald E. Knuth, Len Shustek

https://doi.org/10.1145/3442377

A unique opportunity

most of the creators are still here: we can talk to them!
but the clock is ticking. . .
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Fragile

Like all digital information, FOSS is fragile

link rot: projects are created, moved around, removed

business-driven code loss (e.g., Gitorious, Google Code, Bitbucket)

data rot: physical media with legacy so�ware decay

If a website disappears you go to the Internet Archive. . .

where do you go if (a repository on) GitHub or GitLab goes away?
and what about all the landmark legacy source code that is ro�ing away?

R. Di Cosmo roberto@dicosmo.org (CC-BY 4.0) Preserving so�ware history www.so�wareheritage.org 13/06/2022 5 / 15



We are at a turning point

Looking at the past

a lot of old so�ware misplaced, lost, or behind barriers, but. . .

most early creators are still here, and willing to share

urgent to collect their knowledge

Only a few years le�.

Looking at the future

so�ware development and use skyrockets: more programmers, and more code!

essential to provide a universal platform for all the future so�ware source code

Every year that goes by makes the problem worse.

it is urgent to take action!
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A complex mission, a noble endeavour

Many challenges lie in front of us

Technical
recover so�ware (source code)

archive and reference it

make it run again

Legal

licence
get the licence rights. . .
get the right license

Methodological

tell the story of the people
get the relevant documents
get the oral history

Financial and Organizational

funding model for archives/museums

build an international network

share resources and knowledge

let’s take action!
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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

R. Di Cosmo roberto@dicosmo.org (CC-BY 4.0) Preserving so�ware history www.so�wareheritage.org 13/06/2022 9 / 15
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A walkthrough

Browse the archive

Trigger archival of your preferred so�ware in a breeze

Get and use SWHIDs (full specification available online)

The Apollo 11 AGC source code example

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 in a journal: an article from IPOL

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

Rescue landmark legacy so�ware, see the SWHAP process with UNESCO

R. Di Cosmo roberto@dicosmo.org (CC-BY 4.0) Preserving so�ware history www.so�wareheritage.org 13/06/2022 10 / 15

https://archive.softwareheritage.org
https://save.softwareheritage.org
https://docs.softwareheritage.org/devel/swh-model/persistent-identifiers.html
https://www.softwareheritage.org/2019/07/20/archiving-and-referencing-the-apollo-source-code/
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
http://www.ipol.im/pub/art/2020/300/
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/swhap/
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The SWHAP process, with UNESCO and University of Pisa

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 from di�erent media
physical
digital

legacy / unsupported
recent / supported

Curate the code
reconstructing the development history
collecting metadata

And illustrate with dedicated presentations
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https://unesdoc.unesco.org/ark:/48223/pf0000371017


So�ware Stories, with UNESCO, University of Pisa and DataCurrent

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”

Expand the SWHAP scope to
documents
media (videos, pictures, images, etc.)
oral history

Preserve and Present all this material

Share process and tools (all open source!)
with museums, archives and all interested parties

see this live on the So�ware Stories website, and get the guide
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https://stories.softwareheritage.org
https://hal.archives-ouvertes.fr/hal-03483982


An example: TAUmus, from Pisa (70’s)

Electronic music in Pisa: group led by the late M° P. Grossi
Control code of the music synthesizer TAU2

FORTRAN II, TAUmus command language

Istituto di Elaborazione dell’Informazione
CNR

e.g. Le Sacre du Printemps (ABSTRACT)

See this live
the archived SWHAP repository

and its So�ware Story
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https://www.youtube.com/watch?v=ipvcWHNGTUw
https://archive.softwareheritage.org/swh:1:dir:4506b195bbfadeffe37b79bcdc11939879da2dd8;origin=https://github.com/Unipisa/TAUmus;visit=swh:1:snp:5c9eaa6886ffe0fa1299682982b3dd5201b8d452;anchor=swh:1:rev:3e4e117c5eabad1a5cc1b87918b399d433b2a2e8
https://swh.stories.k2.services/stories/Q107316563
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An international, non profit initiative built for the long term

Sharing the vision

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

Donors, members, sponsors

Diamond sponsor

Bronze sponsors

Gold sponsors

Silver sponsors

Platinum sponsors
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Call to action

Foster adoption and best practices

archive and reference relevant source code (save code now, and deposit)

use So�ware Heritage in research articles, journals, and books

rescue and preserve landmark legacy source code with SWHAP and So�ware
Stories

Engage with So�ware Heritage

join the ambassador program, like Borut and Bostjan

become a member/sponsor

Contribute to the preservation mission

support museums and archives

create an international network

�estions?
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https://www.softwareheritage.org/save-and-reference-research-software/
https://hal.inria.fr/hal-01872189
https://www.softwareheritage.org/swhap/
https://www.softwareheritage.org/ambassadors/
https://www.softwareheritage.org/support/sponsors/
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