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The Commons

definition

«The commons are the cultural and
natural resources accessible to all
members of a society, including natural
materials such as air, water, and a
habitable Earth. These resources are
held in common even when owned
privately or publicly.»

https://en.wikipedia.org/wiki/Special:Per
maLink/1368645916

Ggia - CC BY-SA 3.0 Unported
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b SoftwareHericage = Save code now Enter a SWHID to resolve or keyword(s) to search for in,

A%

Archive

Features

? Wédyback
You can contribute to extend the content of the Software Heritage archive by submitting an origin save request. To do so, fill the required info in the forgaasisy: =
Q, search
Origin type Origin url a g

¥ Downloads

git v Submit
@ secodenon source code
“X Add forge now Help Browse save requests
0 Help 10 v | entries per page Sed
Date v Type url Request Status
29/08/2026,22:19:25  git https://github.com/SauronsEyes/ProjectAayan.git 3 accepted  Sussaasas

29/08/2026,22:19:23  git https://github.com/SauronsEyes/portfolio.git [ accepted

29/08/2026,22:19:21  git https://github.com/SauronsEyes/NepalBazar.git [3 pted

29/08/2026,22:19:20  git https://github.com/SauronsEyes/MeroBiruwa.git 4 accepted

29/08/2026,22:1918  git https://github.com/SauronsEyes/Intensity.git [4 pted

29/08(2026,22:1916  git https://github.com/SauronsEyes/frontend_trushare.git [

29/08/2026,22:13:41  git https://git.sr.ht/~whynothugo/pimsync [&

29/08/2026,22:10:15  git https://github.com/distilledorion-sketch/Initial-D-Arcade-Stage-3-Native-SH-4-Recompilation-WI1P- [

29/08/2026,22:08:42  git https://github.com/guimaraf/plusalpha-recomp [#

29/08/2026,22:06:35  git https://git.ryujinx.app/projects/Kenji-NX.git 5 4 How to archive

Showing 211 to 220 of 2,456,380 entries
g 4563 « < 1 . 7 22 23 . 245638



This interface enables to generate software citations, provided that the root directory of browsed objects contains a citation.cff or

codemeta json file To reference or cite the objects present in the Software Heritage archive, permalinks

based on SoftWare Hash IDentifiers (SWHIDs) must be used.

Select below a type of object currently browsed in order to display its associated SWHID
@softwareversion{swh-dir-2dcef4s, [ ] directory o revision ﬂ snaps hot

author Di Cosmo, Roberto and Danelutto, Marco”,
ition = "Inria and University Paris Diderot and University of Pisa”, (P6 138)

swh:l:dir:2dcB®f462d19152453015612d2935851505a141dd;
origin=https://github.com/rdicosmo/parmap.git;
visit=swh:1:snp:81b2cc89f4c423F1bdad757edd86ae4813b919b0;
anchor=swh:1:rev:963688763589e03de38e744d350884d491e65460

Select below a type of object currently browsed in order to generate citations for them.

& Permalinks v

W directory - revision B snapshot

Format | BibTeX (requires biblatex-software package) and per malink.

& Permalinks v

repository = "gitthttps://github.com/rdicosmo/parmap.git”,
title = "Parmap”

dir:2dcaf462d191524¢ 5612d29358515@5af41dd;origin=http|
np:@1b2cc89f4c423f1bdad757eddBEae4013b919b@ ;anchor=

Add contextual information I0) Copy identifier | [0 Copy permalink

Browse and cite
your software

Add codemeta.json, CITATION .cff
in your git project!



SWHIngestion

Forges Roberto Di Cosmo - CC BY 4.0

GitHub Software Heritage Archive

lister software
origins Merkle DAG + blob storage
Ly loader

GitLab ' . ‘ . origins
o Mercurial

lister
\:“ . loader snapshots ]
g

; = E

. svh@® .
Distros i h;hg%—'\* releases?

°
@ 9 @Deblan svn die Debian source

lister dsc o package loader

PY source
L_I.DE \_PV ~——_package loader o,
lister
P dlrectorles
Package
repos — ma——>
C PéN Listing Loading

full/incremental, & deduplication = = -
gt ) P ] OO0 O

]
‘ contents
Scheduling :

27B Files | 421M Projects | 1.3 Projects/Sec. | >2PB


https://doi.org/10.5281/zenodo.15798530
https://doi.org/10.5281/zenodo.15798530

Wk

SWH in numbers

January 2026

A 27+ billion unique source files now
protected in the Archive.

A 421 million source code projects
preserved.

A 1.3 Projects ingested every single
second.

A 1 trillion edges forming the Archive

graph structure.

The SWH graph is roughly ~500-600X
larger than Wikidata!

https://www.softwareheritage.org/2026/01/16/softw
are-heritage -activity -report -2025/
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YUNESCO considers
software source code to
be more than a technical
Infrastructure; it is
knowledgeit is memory
and it is a component of
our shared documentary
heritage with universal
valuey

Tawfik Jelassi (UNESCO Assistant
Director -General for Communication and
Information)

¢ M cCBY 20

jiii UNesco

ol " s Y .
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SoftwarePreservation Why?

Software artefacts are not
static

>

o Projects evolve over years (or decades)

6 The development history is essential to Erlel— oty
understandlng It. 1‘3 b=y ,: E: == Fake OS dependencies

o ==/ induced by package granularity
Real dependencies a—

Roberto Di Cosmo - CC BY 4.0

Deep complexit
P P y Example: Dependencies for the

o Millions of lines of code, Web dependencies matplotlib library. This is typical, not
Y easy to break, amilysef i c @tcdptionab expl or e,
and maintain

o Developer communities are sophisticated The source-code-derived knowledge

(executable and human-readable) is
genuinely endangered

(@]

Research software sits as a thin layer:
something may break anywhere in the stack.


https://commons.wikimedia.org/wiki/File:V%C3%B5ilille_seemnis.jpg
https://commons.wikimedia.org/wiki/File:V%C3%B5ilille_seemnis.jpg
https://commons.wikimedia.org/wiki/File:V%C3%B5ilille_seemnis.jpg
https://commons.wikimedia.org/wiki/File:V%C3%B5ilille_seemnis.jpg
https://doi.org/10.5281/zenodo.15798530
https://doi.org/10.5281/zenodo.15798530

SWH as a
Digital Public Good (DP

Feature

Ownership

Cost

Adaptability

Transparency

Private
Digital
Solutions
Proprietary

(owned by a
company)

Licensing fees
and
subscriptions
Rigid;
controlled by
the provider

"Black box"
algorithms

LA
CAV

</>
1,\1'\

ftware
eritage

Digital Public
Goods

Community -
owned or
open -source

Free to access
and modify

Flexible; can
be locally
adapted

Transparent
and auditable
code

Afie? ®ON QeDAN dr at N k NDZee
innovation... Establishing the Archive as a

digital public good reinforces the principle

that software is a shared heritage of

humanity."

¥V Roberto Di Cosmo

of SWH

, Director & Co -Founder

Recognised by the
Digital Public
Goods Alliance

%lta|

Goo s (DPGA) inJan 2026.

Alliance It serves the UN
Sustainable
Development Goals

(SDGs).


https://www.digitalpublicgoods.net/r/software-heritage
https://www.digitalpublicgoods.net/standard
https://www.softwareheritage.org/2026/01/21/software-heritage-archive-digital-public-good/
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Software = Executable knowledge

Xaexei cABr Brittena forkpdbple to read, |
and only incidentally for machines to

H. Abelson, Structure and Interpretation of Computer Programs (1 st ed), 1985
P63SPOT3 CA BIT6 # IS THE LR ANTENNA IN POSITION 1 YET
EXTEND
RAND CHAN33
EXTEND
BZF P63SPOT4 # BRANCH IF ANTENMA ALREADY IN POSITION 1
CAF CODES00 # ASTRONAUT: PLEASE CRANK THE
TC BANKCALL # SILLY THING AROUND
CADR GOPERF1
TCF GOTOPOOH # TERMINATE
TCF P635POT3 # PROCEED SEE IF HE'S LYING
PE3SPOT4 TC BANKCALL # ENTER INITIALIZE LANDING RADAR

CADR SETPOS1

TC POSTJUMP # OFF TO SEE THE WIZARD ...
CADR BURNEABY

Apollo 11 source code ( SWHID | article ) Margaret Hamilton, 1969

Xiie? ®aQN QeD
provides a view into

the mind of the
DANr df AN&ES X

Len Shustek , Computer History
Museum, 2006

+Public_domain
; R


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://www.softwareheritage.org/2019/07/20/archiving-and-referencing-the-apollo-source-code/
https://commons.wikimedia.org/wiki/File:Margaret_Hamilton_-_restoration.jpg
https://commons.wikimedia.org/wiki/File:Margaret_Hamilton_-_restoration.jpg

Software is fragile knowledge

The Challenge of computing, while the e
A Endangered Knowledge: Critical early ?af|'erva3f§at0f§ are still

code often exists only on paper or in AARGH NVA

the memories of ageing pioneers. UNESCO Paris Call, 2019

"Support efforts to gather
and preserve the artefacts
and narratives of the history

PARIS CALL

A Human Factor: Automation alone

2.
3.

cannot recover lost context or physical

1 y 4
The SWHAP Process (lterative & Traceable) éZW

1.

Collect: Gather files, printouts, manuals, and U n esco
correspondence.

Curate: Reconstruct version history and identify metadata.
Archive: Depositcode in  SWH , mediain Wikimedia , and
data in Wikidata

Present: Transform archives into navigable Software
Stories .

Memory of the World

UNIVERSITA
DI P1sA
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j M Guido Scatena, Laura Bussi, Carlo  Montangero , Pietro Grossi,

Leonello Tarabella - CC BY-SA 4.0

Software Stories: A Digital
Museum for Source Code

A visual, multimedia interface (w/o technical
requirements) and a navigable story of a
landmark software title

6 SWH (curated source code)
6 Wikidata (contextual metadata)
6 Wikimedia Commons (images and

documents)

» -« ‘ .’ ’ - mccjzlo/
‘ ; | MI!A &"?!al; "{ -y, m / '

L/ S un.i'inlh A § 5 WSV () e ML
¥ ) \’ { N ' The Pisa pilot (2019) mcluded q,“' 3
‘l ] 8L A | - TauMUS a 1970s Italian synthesiser

Machiner Museum ofPlsaUnlverS|t Museode li ' : ertten |n Fortran
' v
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The Source Code

Exhibition: SWH at 10

0

Historical Testimony:
Recovered code as a window
into technical and social shifts:
from screenless machines to
ELIZA (the first chatbot).

Mirror of Society:  Code as
human writing, shaped by (and
shaping) culture, constraints,
and biases.

Diversity in human

expression: Code as aesthetic
expression, including hacker
culture, feminist art, and
creative constraints.

Daniel
Temkin
Snippet of
Rivulet
code, 2025

CC BY

"Source code holds rich layers of

meaning it reveals authorial
intent, historical context, and

personal creativity.- unesco
R

© Source Code Exhibition 2026 VCC BY 4.0.
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WIK{MANIA
P::RIS Wikimania 2026 themes:
23 July 2026 A Liberté (Freedom )V Free, open
Paris, France infrastructure (SWH,  Wikidata

Commons): code knowledge
remains accessible to all

Francesco A Equité (Equity )V The
Tosoni workshop revolves around
Indian -language communities
and their technological
Pavan heritage VW 5 g W
Santhosh A Fiabilite (FeaSIbll!ty ) v ) t;\‘kSimon Delahaye fort:hg:y\/i Elm gi‘;Foaﬁ atlonCC BY ‘:SA 4.0
SWHIDs are combined with
Wikidata
ikimedia Deutschland 5-minute lightning talk: we archived landmark Indian software and linked

[]

V. (CC BY-SA 4.0)

it permanently to  Wikidata
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Join your
local
community in
the software
story project

stories.softwareheritage.org
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,|< WIK{MANIA 00~
P/RIS

u
/ 53)‘3 5 esasetsan e
S UnabletoseeTeluguproperty? | —ry naam = "Ali"

BTN o w Lee, ® | U

e (naam){
A ("Salam, " + naam)
laldlal . {
|t [re] ("Naam khali hai")
= | ] 5| - }
M. K. Patteboyina - GPLv2+ | H" Behdad Esfahbod - MIT : Asad Memon - MIT
Lekhini Slug algorithm UrduScript
Type Telugu on any English keyboard Crisp text & graphics rendering, Write code in Urdu, using the Latin

(2006 ). straight on the GPU. alphabet.



Muthiah

*WM - - Annamalai - _
WIKsMANIA e
: orole =
5 K
i
P:tRIS

Ei Edit S View Encoding Lan;;uage ‘Settings Macro Run Plugins Window 2 - -
SHE WSl dBDreinE t< B8R I1ENL00EE ZNi

0 Keywords are Tamil words Vv

Serey + 10

S 0 A child can write real code in
their mother tongue and script
0 Now permanent. SWH archive

uhinfl "elite”

SYRAXINORUNGIOREMIIMITENOtEnal e diton

Photonique - GEDL / CC BY-SA 3.0

XXX XX~ N\ /D o\~ \ /X X X XX

Wikidata Q12975625 - Commons
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Research Software: = 21

A Pillar of Open Science ) | INFRASTRUCTURE

Software underpins nearly every
stage of research: data collection,
simulation, analysis and validation.

Key developers pass away;,

A PROTJECT SOME

platforms shut down (Google Code, _
2 z s IN NEBRASKA HAS
Gitorious e ) . e = BEEN THANKLESSLY

MAINTAINING

No organised effort exists to
catalogue and archive what is lost.
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il When source code is unavailable,
unstable, or lost, scientific results become
harder to verify, reproduce, and build
upon.

Open Source
N Repositories

Funding should be designed around the
needs of maintainers, not treat them as an
Aafterthoughto to r

=

= i
| Open Access | Open Data Sets |
N Repositories ¢ ) Repositories

Roberto Di
Cosmo - CC
BY 4.0



https://commons.wikimedia.org/wiki/File:SteacieLibrary.jpg
https://commons.wikimedia.org/wiki/File:SteacieLibrary.jpg
https://commons.wikimedia.org/wiki/File:SteacieLibrary.jpg
https://frenchopensciencemonitor.esr.gouv.fr/software/fields?id=disciplines.partage
https://doi.org/10.5281/zenodo.15798530
https://doi.org/10.5281/zenodo.15798530
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https://doi.org/10.5281/zenodo.15798530

Stefano Zacchiroli
stefano.zacchiroli@telecom-paris.fr

CC-BY-SA 4.0

The Data Model: O)
6 logicalla , C\ /O ﬂ n
g yers MerkleDAG ¢
| ] snapshots
? releases
e\

revisions

Origins (Where ): code repo URLs and
crawl history tracking source provenance
Snapshots (State):  Point -in-time
captures of all branches and heads.
Releases (Milestone): Named version
tags (e.g., "v4.2") w/ metadata or

signatures. directories
Revisions (History): Commits pointing to |
root directories and  parent commits .

G E B D D E D D E E contents

Directories ( Structure ): Tree mappings of
filenames to content , sub-directories, or
submodules

Contents (Leaves): Raw file blobs stored
w/o filenames (deduplication ).

source code = Yblobs X (Xcontents ¥, or Merkle

DAG leaves): > 99% of storage)



https://doi.org/10.1145/3589335.3651581
https://doi.org/10.1145/3589335.3651581
https://doi.org/10.5281/zenodo.17911813
https://doi.org/10.5281/zenodo.17911813
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50+B intrinsic, decentralised,
cryptographically strong
identifiers, SWHIDs

SoftWareHashIDentifier ™,
(SWHID) s

schema_version object_id

; A ISO/IEC 18670:2025
|

[swh]z : Fnt]:El1ddb23118f92d7218099a5e7a9900f58f1d07fa ]

IANA "swh:"; Wikidata P6138

Y \4

prefix object_type {/ \

origin_ctxt—pt ;origin=https://github.com/chrislgarry/Apollo-11 ]
— ”snp” - snapshot
* visit_ctxt—{ ;visit=swh:1l:snp:206c27c0c031lcbaac6b5fedddba8fe082dea9836 ]
"rel” - release
é Wi o anchor ctxt —)[ ;anchor=swh:1:rev:3913£198£4383d4d638c0485d6aa%02££2£35828 ]
rev = revision
I:] "dir” - directory path_ctxt —)[\;path=/Luminary099/BURN_BABY_BURN——MASTER_IGNITION_ROUTINE.agc)
8 ent” = content Pa—
lines_ctxt ;lines=64-72 ] Stefano Zacchiroli
stefano.zacchiroli@teleco)

Full-fledged source code references for traceability, integrity and reproducibility
Examples: Apollo 11 AGC, Quake Il rsqgrt; Guidelines available: HOWTO and ICMS 2020
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https://www.softwareheritage.org/2020/07/09/intrinsic-vs-extrinsic-identifiers/
https://www.iso.org/standard/89985.html
https://www.wikidata.org/wiki/Property:P6138
https://archive.softwareheritage.org/swh:1:cnt:64582b78792cd6c2d67d35da5a11bb80886a6409;origin=https:/github.com/virtualagc/virtualagc;lines=245-261/
https://archive.softwareheritage.org/swh:1:cnt:bb0faf6919fc60636b2696f32ec9b3c2adb247fe;origin=https:/github.com/id-Software/Quake-III-Arena;lines=549-572/
https://archive.softwareheritage.org/swh:1:cnt:bb0faf6919fc60636b2696f32ec9b3c2adb247fe;origin=https:/github.com/id-Software/Quake-III-Arena;lines=549-572/
https://archive.softwareheritage.org/swh:1:cnt:bb0faf6919fc60636b2696f32ec9b3c2adb247fe;origin=https:/github.com/id-Software/Quake-III-Arena;lines=549-572/
https://www.softwareheritage.org/howto-archive-and-reference-your-code/
https://dx.doi.org/10.1007/978-3-030-52200-1_36
https://doi.org/10.5281/zenodo.17911813
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Q, Search
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¥ Downloads CADR  RGOLEM
a Save code now TC PHASCHNG # PREVENT RECALLTNG R6@
0CT 94824
"X Add forge now Ll To reference or cite the objects presentin the Software Heritage archive, permalinks based on SoftWare Hash IDentifiers (SWHIDs) must be used.
“
HEEERTS CA BIT6 =Bl Sclect below a type of object currently browsed in order to display its associated SWHID and permalink.
0 Help EXTEND =
RAND — CHANSS S 8 content M directory < revision B snapshot
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&l Iframe embedding
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origin=https://github.com/virtualagc/virtualagc;
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anchor=swh:1:rev:f7ce3ac816al7b5a9c1d2943f@94913f6110@0ell;
path=/;

P63SPOT4 TC BANKCALL lines=245-261

CADR SETPOS1
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I0 Copy identifier I0 Copy permalink
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