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Archive 
Overview



The Commons
definition

Ggia · CC BY-SA 3.0 Unported

«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
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Conrad Nutschan · CC BY-SA 3.0

The Software Commons
definition

«The software commons[1] consists of 

all computer software which is available

to everyone to use for any purpose. It

includes licensed open source software

which can be used, studied, modified, 

and redistributed with few, if any, 

obligations.[2] It also includes software in 

the public domain that is not technically

open source software.[3].»

https://en.wikipedia.org/wiki/Special:Per
maLink/1315863542

https://commons.wikimedia.org/wiki/File:St%C3%A4dtische_Bibliotheken_Dresden_Ecke_Prager_Stra%C3%9Fe_-_Rechnerpool_medien@ge.jpg
https://commons.wikimedia.org/wiki/File:St%C3%A4dtische_Bibliotheken_Dresden_Ecke_Prager_Stra%C3%9Fe_-_Rechnerpool_medien@ge.jpg
https://commons.wikimedia.org/wiki/File:St%C3%A4dtische_Bibliotheken_Dresden_Ecke_Prager_Stra%C3%9Fe_-_Rechnerpool_medien@ge.jpg
https://commons.wikimedia.org/wiki/File:St%C3%A4dtische_Bibliotheken_Dresden_Ecke_Prager_Stra%C3%9Fe_-_Rechnerpool_medien@ge.jpg
https://commons.wikimedia.org/wiki/File:St%C3%A4dtische_Bibliotheken_Dresden_Ecke_Prager_Stra%C3%9Fe_-_Rechnerpool_medien@ge.jpg
https://commons.wikimedia.org/wiki/File:St%C3%A4dtische_Bibliotheken_Dresden_Ecke_Prager_Stra%C3%9Fe_-_Rechnerpool_medien@ge.jpg
https://en.wikipedia.org/wiki/Information_commons#cite_note-Kranich-1
https://en.wikipedia.org/wiki/Computer_software
https://en.wikipedia.org/wiki/Open_source_software
https://en.wikipedia.org/wiki/Information_commons#cite_note-2
https://en.wikipedia.org/wiki/Public_domain
https://en.wikipedia.org/wiki/Information_commons#cite_note-3
https://en.wikipedia.org/wiki/Special:PermaLink/1315863542
https://en.wikipedia.org/wiki/Special:PermaLink/1315863542


By Luke H. Gordon from Greenwood Lake, 
NY, USA - 0710Hawaii227, CC BY 2.0

? ỴWayback
k_afglcỵ dmp
source code

How to archive and reference your code



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

Browse and cite 
your software

Bibtex

SWHID
(P6138)



SWH Ingestion

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

Roberto Di Cosmo · CC BY 4.0

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


SWH in numbers
January 2026
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Dietmar 
Rabich (CC BY-

SA 4.0)

Å 27+ billion unique source files now

protected in the Archive.

Å 421 million source code projects 

preserved.

Å 1.3 Projects ingested every single 

second.

Å 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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ỸUNESCO considers 
software source code to 
be more than a technical 
infrastructure; it is 
knowledge, it is memory, 
and it is a component of 
our shared documentary 
heritage with universal 
valueỹ

Tawfik Jelassi  (UNESCO Assistant 
Director -General for Communication and 
Information) 
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Fred Romero from Paris, France · CC BY 2.0

Tijani 
Abdelmoumen 
· CC BY 2.0

Diff blog post
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Software artefacts are not
static

Deep complexity

Software Preservation: Why?

ǒ Projects evolve over years (or decades)

ǒ The development history is essential to 

understanding it. 

ǒ Millions of lines of code, Web dependencies

Ÿ easy to break, difficult to explore, analyse

and maintain 

ǒ Developer communities are sophisticated 

ǒ Research software sits as a thin layer: 

something may break anywhere in the stack. 

Example: Dependencies for the 

matplotlib library. This is typical, not 

exceptional.

The source-code-derived knowledge 

(executable and human-readable) is 

genuinely endangered

Abrget47j · CC BY -
SA 3.0 Unported

Roberto Di Cosmo · CC BY 4.0
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SWH as a
Digital Public Good (DPG)

Feature
Private 
Digital 
Solutions

Digital Public 
Goods

Ownership
Proprietary 
(owned by a 
company)

Community -
owned or 
open -source

Cost
Licensing fees 
and 
subscriptions

Free to access 
and modify

Adaptability
Rigid; 
controlled by 
the provider

Flexible; can 
be locally 
adapted

Transparency "Black box" 
algorithms

Transparent
and auditable
code

Links: Registry | DPGA standard | article

Recognised by the 
Digital Public 
Goods Alliance 
(DPGA) in Jan 2026 . 
It serves the UN 
Sustainable
Development Goals 
(SDGs).

ẪñɐʔɶǪǸ ǪɐǱǸ ȡɾ ʌțǸ ǩǸǱɶɐǪȶ ɐȒ ɃɐǱǸɶɅ 
innovation... Establishing the Archive as a 
digital public good reinforces the principle 
that software is a shared heritage of 
humanity."
ṽ Roberto Di Cosmo , Director & Co -Founder 
of SWH

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/


Software 
Heritage 

Acquisition 
Process 

(SWHAP)



Software = Executable knowledge
ẌæɶɐȓɶǍɃɾ Ƀʔɾʌ ǩǸ written for people to read , 
and only incidentally for machines to 
execute ṣẍ
H. Abelson, Structure and Interpretation of Computer Programs (1 st ed), 1985

ẌñɐʔɶǪǸ ǪɐǱǸ 
provides a view into 
the mind of the 
ǱǸɾȡȓɅǸɶṣẍ
Len Shustek , Computer History 
Museum, 2006

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

Public domain

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

14

The Challenge

ÅEndangered Knowledge: Critical early 
code often exists only on paper or in 
the memories of ageing pioneers.

ÅHuman Factor: Automation alone 
cannot recover lost context or physical 
archives.

"Support efforts to gather 
and preserve the artefacts 
and narratives of the history 
of computing, while the 
earlier creators are still 
ǍȺȡʬǸṾẪ
UNESCO Paris Call, 2019

The SWHAP Process (Iterative & Traceable)
1. Collect: Gather files, printouts, manuals, and 

correspondence.
2. Curate: Reconstruct version history and identify metadata.
3. Archive: Deposit code in SWH , media in Wikimedia , and 

data in Wikidata .
4. Present: Transform archives into navigable Software 

Stories .

Roberto Di Cosmo · CC BY 4.0

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


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

documents)

Computing Machinery Museum of Pisa University (Museo degli 
Strumenti del Calcolo), Università di Pisa

https://www.msc.sma.unipi.it/ ) · CC BY-SA 4.0

Guido Scatena, Laura Bussi, Carlo Montangero , Pietro Grossi, 
Leonello Tarabella · CC BY-SA 4.0

Unknown · CC BY-SA 4.0

The Pisa pilot (2019) included 

TauMUS, a 1970s Italian synthesiser

written in Fortran
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The Source Code 
Exhibition: SWH at 10 
ǒ Historical Testimony:

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

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

ǒ Diversity in human 
expression: Code as aesthetic 
expression, including hacker 
culture, feminist art, and 
creative constraints.

16

Daniel 
Temkin, 

Snippet of 
Rivulet

code, 2025 
[CC BY 

4.0 ].

© Source Code Exhibition 2026 ṾCC BY 4.0.

"Source code holds rich layers of 
meaningỏit reveals authorial 
intent, historical context, and 
personal creativity."
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Francesco 
Tosoni

Pavan 
Santhosh

Wikimania 2026 themes:
Å Liberté (Freedom )ṽ Free, open 

infrastructure (SWH, Wikidata , 
Commons): code knowledge 
remains accessible to all

Å Équité (Equity ) ṽ The 
workshop revolves around 
Indian -language communities 
and their technological 
heritage

Å Fiabilité (Feasibility ) ṽ
SWHIDs are combined with 
Wikidata

5-minute lightning talk: we archived landmark Indian software and linked 
it permanently to Wikidata

23 July 2026
Paris, France

Simon Delahaye for the Wikimedia Foundation (CC BY -SA 4.0)

Aida Kadrispahic for 

Wikimedia Deutschland 

e.V. (CC BY-SA 4.0)

Elarionne (CC BY-SA 4.0)
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Asad Memon · MIT

Type Telugu on any English keyboard 
(2006 ).

Lekhini

Crisp text & graphics rendering, 
straight on the GPU.

Slug algorithm

Write code in Urdu, using the Latin 
alphabet.

UrduScript

CC by SA 4.0, AlexmbogoM. K. Patteboyina · GPLv2+ Behdad Esfahbod · MIT



Ezhil
ǒ Keywords are Tamil words ṽ

ǒ A child can write real code in 

their mother tongue and script

ǒ Now permanent: SWH archive · 

Wikidata Q12975625 · Commons

Muthiah 
Annamalai · 
CC BY-SA 3.0 
Unported

Photonique · GFDL / CC BY-SA 3.0
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Linking 
SWHIDs for 

Open 
Science



Research Software:
A Pillar of Open Science

Assasinator077 · 
CC BY-SA 4.0

Software underpins nearly every 

stage of research: data collection, 

simulation, analysis and validation.

Key developers pass away; 

platforms shut down (Google Code, 

Gitoriousé).

No organised effort exists to 

catalogue and archive what is lost. 

Dependency

https://xkcd.com/ 2347
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Raysonho @ Open Grid Scheduler / Scalable Grid Engine · CC 0

Research Software
A Pillar of Open Science

Over 20% of articles that use software (all

disciplines) share it

2024 French Open Science Monitor

When source code is unavailable, 

unstable, or lost, scientific results become 

harder to verify, reproduce, and build 

upon.

Funding should be designed around the 

needs of maintainers, not treat them as an 

ñafterthoughtò to research. 

Roberto Di 
Cosmo · CC 
BY 4.0
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The Data Model:
6 logical layers

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.
Revisions (History): Commits pointing to 
root directories and parent commits .
Directories ( Structure ): Tree mappings of 
filenames to content , sub -directories, or 
submodules .
Contents (Leaves): Raw file blobs stored
w/o filenames (deduplication ).

WebGraph : The Next Generation (Is in Rust)
ứ tracing software vulnerabilities

source code = Ẍblobs ẍ (Ẍcontents ẍ, or Merkle 
DAG leaves): > 99% of storage)

Stefano Zacchiroli, 

stefano.zacchiroli@telecom-paris.fr 

(CC-BY-SA 4.0)
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SoftWareHash IDentifier
(SWHID)

50+B intrinsic, decentralised, 

cryptographically strong 

identifiers, SWHIDs

ISO/IEC 18670:2025

IANA "swh:"; Wikidata P6138

Full-fledged source code references for traceability, integrity and reproducibility

Examples: Apollo 11 AGC, Quake III rsqrt; Guidelines available: HOWTO and ICMS 2020

Stefano Zacchiroli, 

stefano.zacchiroli@teleco

m-paris.fr (CC-BY-SA 4.0)
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ǒUNIDUE (Duisburg -Essen )
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