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Software is built from Source Code

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

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

public class Algoordreappel { \
P63SPOT3 CcA BIT6 # IS THE LR ANTENNA IN POSITION 1 YET
EXTEND la boucle principale de calcul d o .
RAND CHANSS public static AlgoOrdreApp: rtie \Ppe ree data) throws VerificationException
EXTEND
BZF P63SPOT4 # BRANCH IF ANTENNA ALREADY IN POSITION 1 VerificationEntreeAlgoOrdreAppel.verifier(data);
o pp resultat = new PP te();
CAF CODES00 # ASTRONAUT:  PLEASE CRANK THE calcul de L'ordre d'appel de chaque groupe de ent
TC BANKCALL # SILLY THING AROUND for ( ga : data.g )
resultat.ordresAppel.put(ga.cGpCod, ga.calculerOrdreAppel());
CADR  GOPERF1 3
TCF GOTOPOOH # TERMINATE
TCF P63SPOT3 # PROCEED SEE IF HE'S LYING o lentien Bt retory e reulie
new VerificationsResultatsAlgoordreAppel().verifier(data, resultat);
P63SPOT4 TC BANKCALL # ENTER INITIALIZE LANDING RADAR return resultat;
CADR  SETPOS1 }
private Algoordreappel() {
TC POSTJIUMP # OFF TO SEE THE WIZARD ...
CADR  BURNBABY 3
y
v
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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

Software source code as a key asset of Humankind

Experts call for greater recognition of
software source code as heritage for
sustainable development

.6 November 2018
PARIS CALL
SOFTWARE SOURCE CODE
A i
N
5. Software Heritage
UNESCO, Inria, Software Heritage invite
40 international experts meet in Paris ... The call is published on February 2019

“Recognise software source code as a fundamental enabler in all aspects of human endeavour"J
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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) Software is precious technical and scientific knowledge

Yuval Noah Harari (on COVID 19)

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

Software powers modern scientific research | We can still talk to the early inventors

The top 100 papers "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."

[...] the vast majority
describe experimental
methods or software that
have become essential in

their fields. Donald E. Knuth

Len Shustek
Nature, October 2014 | 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 software Reuse, Security and Transparency

Software complexity is growing. .. it is important to Know Your SoftWare (KYSW)

Regulation on Software Updates

Recording [...] software versions relevant to a vehicle type
UN Regulations on Cybersecurity, June 2020

SW Politique publique de la donnée, des algorithmes et des codes §

am M _ sources
&wﬁ ...animer les ecosystemes des...réutilisateurs du source code
Q gw;a e’[’(]ﬂz Circulaire du Premier Ministre, 27 Avril 2021, France

Sec. 4. Enhancing Software Supply Chain Security
ensuring and attesting, to the extent practicable, to the integrity
and provenance of open source software

May 2021 POTUS Executive Order

We need a trusted knowledge base with software provenance !J
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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/

Software source code is fragile

Endangered source code ... |

d . @ link rot: projects are created, moved around, removed
dlsaaéItléarge f s @ data rot: physical media with legacy software decay
re mence
smalicious dEébl . :19* @ platform consolidation endangers repositories !
g %obsolete Eﬂ‘aéég e 2015 Google Code and Gitorious.org shutdown: ~1TM !
aguégg dependencies S35 §:5 e 2019 Bitbucket mercurial phase out: ~250.000
= o e 2022 GitLab.com: remove inactive projects?
4

. is endangered knowledge!

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

Bottomline: we need a global, long term effort

to build a universal archive of all software source code
and make it sustainable
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© Software Heritage: a mission at the service of Humankind
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Software Heritage in a

Unveiled in 2016 A
~—

v -
L Software Her1tagem
L\ﬂAP THE GREAT LIBRARY OF SOURCE CODE

A\

Collect, preserve and share all software source code

Preserving our heritage, enabling better software and better science for all

nutshell

www.softwareheritage.org

Reference catalog

Shiss 00
%me:ﬁ?ye[ ‘mE

e v

find and reference all
software source code

I Universal archive I Research infrastructure I

[damage
disaster s
umahcmus S €]

o
¢ ~<obsolete =
uun»g dependencies i

at

preserve and share all
software source code

A 4

enable analysis of all
software source code
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Today: a universal software archive, as a shared infrastructure

I

Public Administration

Cultural Heritage Industry ” Research

One infrastructure & P
open and shared ii‘ ﬁ'oc <

Software Heritage

The largest archive ever built

Source files Commits Projects .
o Bitbucket glt
13,841,373,660 2,886,851,936 204,290,404 2,012,133 origins < 19,494 origins < 21,486 origins
©debian Y GitHub
129,217 origins < 6,424 origins. < 152,282,093 origins
& GitLab \ Guix ?{'?GNU
3,989,638 origins < 12,451 origins < 354 origins
© revtopoc i launch Maven
L . F [ 1,096 origins < 356,873 origins < 93.710 origins
3£ Nix0S [mpim|
12,451 origins < 1,799,296 origins. < 4,083 origins
Directories Authors Releases @ Phabricator ’;"‘;“?" & SOURCEFORGE
185 origins < 427,135 origins < 308,970 origins
11,265,049,858 53,633,976 36,535,307
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An operational, evolving in

Harvestand archive Y Reference (25 billon SWHIDY

Forges.

Distros  °

C)‘3<Q

V' T e ()

CPAN Listing Loading
&

structure

Software Heritage Archive
Merkle DAG + biob storage

@ save.softwareheritage.org

e deposit.softwareheritage.org

Intrinsic, decentralised, cryptographically
strong identifiers

//githup. lo-11

1irev.

J
J
J
J

/path=/Luninary099/BURN_BABY BURN--MASTER_TGNITION ROUTINE.age

e ] )

Now in SPDX 2.2, Wikidata, ISO is coming

v

9/14
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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 Software Development ‘W The blockchain of Software Development

/| All software development
[ | in a single graph ...

@ enable traceability

=] ... a Merkle graph
,,,,, {—‘¥
/ \‘t / \ @ ensure
! ! ! oo integrity
v

Reference archive of
Research Software

@ reproducibility

o reference

uniform data structure

([ J

0% °0

.o‘.o.°o.

XX .

%° o o large scale studies
o oo

®e% 0 . .

() @ machine learning, Al, ...

§ Reference platform for Big Code
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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
o Curated deposit via HAL, e.g.: LinBox, SLALOM, Givaro, SumGra, Coq proof, ...

e Cite software with the biblatex-software style, e.g.: article from IPOL

History of software: rescuing landmark legacy software
see SWHAP process, Software 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

profit initiative

for the long term

Sharing the vision '@ Donors, members, sponsors

United Nations -
Educational, Scientific and -
Cultural Organization +

sﬂ'lwape v GitLab é; ENGINEERING % ecllpse
% - (./% \
OW2 Lfe se§orr I M

Liberté + Egalité + Fraternité

r REPUBLIQUE FRANGAISE

TILiNUX Como
FOURBATION omputer
[N 7}5@ History
Yo ° Museum \\r
ADULLACT

. & d t DE‘ conservancy
s AdaCore g gandi.ne =
gp FREE SOFTWARE

FOUND

cusais. o @

openinventionnetwork

And many more ...

www.softwareheritage.org/support/testimonials

P4

lrezia—~

Diamond sponsor -

Platinum sponsors
.
@ === intel

s
Wl g o — "
me Microsoft B § é
= HUAWEI
Gold sponsors i
op network Q SORBONNE Université
openinvention: K D UNIVERSITE dopers

Silver sponsors

AdaCore &=

Bronze sponsors

GitHub Google @ U

& RedHat
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www.softwareheritage.org/support/testimonials

growing and active community
(feam W Ambassados |

8 X

We are
building
the universal
software

archive

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

— Thomas Jefferson

Enea, GRNET, ... CEA, RedHatJ
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https://softwareheritage.org/people/
https://softwareheritage.org/ambassadors/
https://softwareheritage.org/mirrors/
https://www.softwareheritage.org/news/events/swh5years/

© Opening of the symposium
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Today’s main topics from the connecting hub

Cultural Heritage and Education Long term source code preservation

Panel Presentations
@ Memory of the World @ 10.000 years on DNA
o Digital preservation P: inki

o shrinking the archive

@ Software literacy 1,\ AY/ o the first mirror

y V.

Operseionce

Panel Presentations
(Open Source) Software

o A view from NASA

@ Supporting Open
Science in Europe

@ Words from UNESCO

o Intel and beyond
e Foundations
e EU DIGIT OSPO

@ Innovation in France
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