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What is software? s
@ worldofprogrammers
Your program How users see it
user interface user interface
logic R e
\, MAGIC +,
Software as a concept Software artifacts
° or entity e Executables
e the around the project o For multiple environments
e the software / algorithms / solutions e Source code
Not a digital artifact A very large collection of digital artifacts
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Source code is...
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The invisible backbone of all digital infrastructure

ALL MODERN DIGITAL
INFRASTRUCTURE
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https://xkcd.com/2347/
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IS
possible without it?



Goals e

Introduction: why are we here?
Open Science isnt complete without Open Source
Guided exploration: into the Software Heritage archive

Good practices for #BetterMetadata

* O % %

The role of libraries: collaborating with OSPOs
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9> Software Heritage & %

By Paste > P169

Why am | here?

One year plan https://forge.softwareheritage.org/P169

« Active @ Public

o
1. Raise awareness about the PP o

2 M 1 Goal: Build semantic web of FOSS and promote SWH in citation and metadata workflows

universal source code archive. ;
3 1. implementation metadata infrastructure/workflow (all tasks are under #Metadata workflow)

i 2 M - - [x] strategy and design of metadata component [#T715]
2. Share vision on Openness in :
&
7

- storage layer (tables and api entry points)
[x] content level [#T733]

research and in software fl e e

9 - [x] origin level [#T737]
. . 10
englneerlng 11 - indexer layer:
12 - [x] content indexer [#T715]
Q Q 13 - [x] revision indexer [#T738]
3. Promote software citation and 4] (K] orgtn tvsaer (smim
15
16 - fetch i tadat
metadata workflows . R S ——
18 - [ 1 when listing [#T833]
L3 o 9 - i
4- Bulld brldges between ;’ - E 1 ‘:::: :Zi:vl'::l.[::[t)ilogs (e.g libraries.io) [TBD]
21 - [ ] deploy

CO m m u n iti es, eS pecia I Iy With ii - [ ] document metadata workflow for coders and 'normal' users [TBD]

24 2. implementation of metadata tools for detection/extraction/translation

25 - [x] swh-metadata-traslator to CodeMeta schema

26 - [ 1 coverage CodeMeta crosswalk table

27 - [x] swh-metadata-detector (heuristic for filenames containing metadata)
28 - [ ] CodeMeta generator

29

30 3. contacts and communication aka metadating
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Version control in the software forges era %«
Local VCS Centralized VCS Distributed VCS
Mercurial
2005
- . d
s Git| Software Heritage™ | -asom
=89 official launch of archive projects
RCS 1990 2016 90 M March 2026
1082 Subversion Bazaar repositories
2000 2005 archived
I sep 2019

21e10 08 990 99 DOC 01¢ D10 0

* records changes made to a (set of) source code file (s)

 allows to operate on versions: diff/merge/fork/recover etc.
» essential tool for software development
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Free/Libre and Open Source Software

https://www.gnu.org/philosophy/free-sw.html

"Open'" versus "free"

Free and open-source software (FOSS) or free/libre and

open-source software (FLOSS) is openly shared source code \
that is licensed without any restrictions on usage, modification,

or distribution.[Citation Hesged Confusion persists about this 0. RUN 1. STUDY

. it n, n LU H n THE

definition because the "free", also known as "libre", refers to the 4FREEDOMS

freedom of the product, not the price, expense, cost, or GGl |
charge. For example, "being free to speak” is not the same as h Q/

. " 19

free beer"'] Y N

L
https://en.wikipedia.org/wiki/Open_source
3. SHARE 4. IMPROVE

https://openclipart.org/detail/246027/four-freedoms-of-free-software

https://openclipart.org/detail/320626/craft-beer-glass
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https://en.wikipedia.org/wiki/Free_and_open-source_software
https://en.wikipedia.org/wiki/Free_and_open-source_software#Overview
https://en.wikipedia.org/wiki/Free_and_open-source_software#Overview
https://en.wikipedia.org/wiki/Wikipedia:Citation_needed
https://en.wikipedia.org/wiki/Open_source#cite_note-rmsdissent-19
https://openclipart.org/detail/246027/four-freedoms-of-free-software
https://www.gnu.org/philosophy/free-sw.html

Licensing is @ major part in Open Source

https://www.tcpipacademy. com[open -source- Ilcensmgz

Creative

Commons License

Permissive

License

Copyleft
License

Restrictiveness

License Categories

Propnetary

License

A
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https://www.tcpipacademy.com/open-source-licensing/
https://www.tcpipacademy.com/open-source-licensing/
https://www.computernetworkingnotes.com/networking-tutorials/software-licenses-types-explained.html
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What are software torges™ AT
v
“Software forges are mainly designed to manage software-engineering artefacts
(such as the source code), the binary files and even the documentation over the
entire life cycle. Forges can also be used to collaboratively draft scientific papers or
documentation, or even write web pages with the help of tools for processing OQ Quvir
poorly structured text files ...”
J I\ QQ i
o\ A
c Higher Education and
Research Forges in France

The Committee for Open Science: Software and

‘ Definition, uses, limitations
) encountered and needs analysis

Sources Codes College

-

CMey™ o
GitHub 630976

hal-04208924v1
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https://hal-lara.archives-ouvertes.fr/OUVRIR-LA-SCIENCE/hal-04208924v1
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Tracking researchers commits

Infrastructure concentration (French academia)

8.6%
0.9%
1.0%
~1.1%
——1.5%
//,~1.7%
/ / —2.1% github.com
gitlab.com
/) /,__5.7% gitlab.inria.fr

gemiainratr  [\]@ssive concentration in

gitlab.utc.fr .
‘——6.7% :;r::::;iv-lyonl.fr G It H u b > 70%

= bitbucket.org
mmm gitlab.pasteur.fr
Other (Aggregated)

70.7%

Color encodes systemic exposure

Di Cosmo, 2025, French Academia Insights report
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The commons definitions

The commons

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/Commons (retrieved March 1st.)

The software commons

The software commons 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. It also includes
software in the public domain that is not technically open source software.

https://en.wikipedia.org/wiki/Software_Commons (retrieved March 1st.)
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https://en.wikipedia.org/wiki/Culture
https://en.wikipedia.org/wiki/Nature
https://en.wikipedia.org/wiki/Commons
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/Software_Commons
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Declaration for European Digital Sovereignty ‘>4 L
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Defining Digital Sovereignty sy

O xmmmen undemtindivg of @ voigny 1 tho sy of Mambas St bosbe b oguee hat il Bdvsatn dote u-w Nercempuses bo iy v
R - 1 1rope 10 act mcepersdortl i the digital workd, alowmng for
bty sy pegarandefarirbrsire protect ow Furopemn domocrackes aed our Firopesn values

We, the signatories, declare our shared ambition to strengthen Europe’s digital in

S~

n open manner”
as a cornerstone of our economic resilience, social prosperity, competitiveness and mmy,

Key aspects from the Berlin declaratlon el

* K 4

SUMMIT on

* Strategic Autonomy () » Diaima "

SOVEREI GNTY

o Reduced Dependencies

% Digital Commons

o Open Source Adoption

% Investment in Strategic Technologies

o Al, Cloud, Cybersecurity

S Oz, ) S
Source - Federal Government of Germany -E o= - ome .
@5 & i L B ...._:..::.;_-—:..,_-::::‘

édia
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https://www.bundesregierung.de/breg-de/aktuelles/summit-on-european-digital-sovereignty-delivers-landmark-commitments-for-a-more-competitive-and-sovereign-europe-2394368
https://data.consilium.europa.eu/doc/document/ST-15781-2025-INIT/en/pdf
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EUtopia or Dystopia for Software

|s #DigitalSovereignty even
possible?

Is it aligned with the Open
Science and Open Source vision?

From Policies to Infrastructures:
the strange loop is infinite.

Ascending and Descending by M. C. Escher

W média
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Sur menti; 6268 6204
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Le logiciel est-il inclus dans la stratégie <&
de votre institution ? ’
Posibilités
Forte inclusion Sur menti: 6268 6204

1.
2. Faible inclusion

3. Pas de logiciel dans la politique Science Ouverte
4.

Pas de politique Science Ouverte
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Goals S

Introduction: why are we here?
Open Science isn't complete without Open Source
Guided exploration: into the Software Heritage archive

Good practices for #BetterMetadata

* % ot %

The role of libraries: collaborating with OSPOs
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scientific
knowledge

Open

dialogue OPEN
with other SCIENCE

knowledge
systems

“Building on the essential principles of academic freedom,

eeeeeeee research integrity and scientific excellence, open science

UNESCO Recommendations

sets a new paradigm that integrates into the scientific
enterprise practices for reproducibility, transparency,
sharing and collaboration resulting from the increased
opening of scientific contents, tools and processes.”

unesco

UNESCO Recommendation
on Open Science

p—
B media
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https://unesdoc.unesco.org/ark:/48223/pf0000379949.locale=fr
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Software in Research: A pillar of Open Science &

v
Multiple facets, it can be seen as: < >
« atool

« aresearch outcome or result
+ the object of research

</

Open Source
Repositories

Open {&ccgss Open Data Sets
Repositories Repositories

Three pillars of Open Science
Gruenpeter, Software Heritage CC-By 4.0 2019

Tim Berners-Lee the World Wide Web was
born in Academia, 1989,at CERN
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The Knowledge is in the Source Code <I% &P
“Source code provides a view into the mind of the designer.”

Apollo 11 Guidance Computer (~60.000 lines), 1969 |

P63SPOT3 CA BIT6 # IS THE LR ANTENNA IN POSITION 1 YET
EXTEND 3
RAND  CHANG3 Margaret Hamilton
EXTEND
BZF P63SPOT4 # BRANCH IF ANTENNA ALREADY IN POSITION 1
CAF CODE500 # ASTRONAUT: PLEASE CRANK THE
TC BANKCALL # SILLY THING AROUND
CADR GOPERF1
TCF GOTOPOOH # TERMINATE
TCF P63SPOT3 # PROCEED SEE IF HE'S LYING
P63SPOT4 TC BANKCALL # ENTER INITIALIZE LANDING RADAR

CADR SETPOS1

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

Preserved in the MIT research library
digitized by Rob Burkey since 2003

Apollo 11 source code in SWH | Article ii‘

Open Source meets Academia | M. Gruenpeter | 13/03/2026 | CC-BY | #19/66
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https://archive.softwareheritage.org/swh:1:cnt:64582b78792cd6c2d67d35da5a11bb80886a6409;origin=https://github.com/virtualagc/virtualagc;visit=swh:1:snp:c53bc600ce8a149e4c067521f54054d67a0e7f2d;anchor=swh:1:rev:f50ad31983bba744a746717a4e3333f54ae4da5f;path=/;lines=251-261
https://www.softwareheritage.org/2019/07/20/archiving-and-referencing-the-apollo-source-code/
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The software stack: More than Research Software/g,:
PYAY
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Research Software is a thin layer on top
of the global software stack
ALL MODERN DIGTAL What's the the Software Collapse?
INFRASTRUCTURE
g [ﬂ] Project-specific code fv%rr'%%;: t.e"books,
Domain-specific tools GROMACS, MMTK, ...
I2 Scientific infrastructure BLAS, HDF5, SciPy, ~J
\ ——————— | | | | [}
A PROJECT SOME. 1 | Non-scientific infrastructure gcc, Python, ...
RANDOM PERSON
L%E”S“ngs"g Operating system GNU/Linux, ... )
/ Q MANTAINING
Q% *‘J Konrad Hinsen. Dealing With
i 1 S AR, Can be preserved in a:
E?Zﬁ.?fd;?:nég%zm9.2900945). - Scholarly Infrastructure
https://xkcd.com/2347/ (hal-02117588) - Universal Source Code Archive
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Identifiable FAIR Metadata FAIR Metadata / Restricted §  FaAIR Software / Full access FAIR Software / Full access FAIR software and FAIR software, Open
Access (authentification) to Software executable to source code on dev. platform|| Open Source code archived| | Source and Reproducible

—

@ )@ @ @ @

Metadata ;
'

|
:
:
:
: Documentation
:
:

‘om0 )
.................... L]

Metadata Metadata

Metadata

Metadata Metadata Metadata

Documentation Documentation

Documentation Documentation

Documentation

Il
|

License License License

License License License

|
|

Source Code (artifacts) Source Code (artifacts) Source Code (artifacts)

Source Code (artifacts) Source Code (artifacts) Source Code (artifacts) Source Code (artifacts)

-

Executable Executable Executable Executable Executable

[ ospendences )
Operating system

Hardware

Executable Executable

1

Operating system |,

1
H
Hardware '
H
1
|

[ oependences )
Operating system

Hardware

Dependencies Dependencies

Operating system

1 1
i ! '
Hardware ! Hardware :
] ' ;
! v

Dependencies

Operating system |, Operating system

Hardware Hardware

III‘

Environment Environment Environment

.

https://doi.ora/10.1016/j.patter.2021.100222
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Why Open Source is essential to Open Science <

Reproducibility: Without open code, results cannot be fully verified or replicated.
Transparency: Algorithms and workflows must be inspectable.
Reusability: Open licenses allow others to reuse, adapt, and extend research tools.

Collaboration: Open development enables global, distributed contribution. Building on
communities and governance.

Digital Sovereignty: Institutions choose how to retain control over their research assets

Sources
The Good Governance Handbook https://ospo-alliance.org/ggi/
A tale of two 'opens': intersections between Free and Open Source Software and Open Scholarship. SocArXiv. doi:10.31235/0sf.io/2kxg8

W méd
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Defining Research Software: Still a controversy? s

Research Software includes source code files, algorithms, scripts, computational workflows

and executables that were created during the research process or for a research purpose.

Software components (e.g., operating systems, libraries, dependencies, packages, scripts, etc.)
that are used for research but were not created during or with a clear research intent should be
considered software in research and not Research Software. This differentiation may vary
between disciplines. The minimal requirement for achieving computational reproducibility is
that all the computational components (Research Software, software used in research,
documentation and hardware) used during the research are identified, described, and made

accessible to the extent that is possible.

: Gruenpeter, M., Katz, D. S., Lamprecht, A.-L.,
Research Software # Software in research  oneyman, T, Garijo, D, Struck, A, Niehues, A,

<ReSA> @ ) FORCE Martinez, P. A,, Castro, L. J., Rabemanantsoa, T,

Researh Sotware dlfiance o S e Tt of seachConmorcaonsnde St Chue Hong, N. P, Martinez-Ortiz, C., Sesink, L.,
Liffers, M., Fouilloux, A. C., Erdmann, C., Peroni,

S., Martinez Lavanchy, P, Todorov, I., & Sinha, M.
FAI R4 RS (2021). Defining Research Software: a
controversial discussion (Version 1). Zenodo.

https://doi.org/10.5281/zenodo.5504016
mmea, Open Source meets Academia | M. Gruenpeter | 13/03/2026 | CC-BY | #23/66
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Goals S

Introduction: why are we here?
Open Science isnt complete without Open Source
Guided exploration: into the Software Heritage archive

Good practices for #BetterMetadata

* % ¢ ¢

The role of libraries: collaborating with OSPOs
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Google Kills Off Google Code

Natasha Lomas @riptari / 10:58 AM GMT+1 * March 13, 2015
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Source code is fragile!

A

1.4 million projects
SDTiiies =

Google begins shutdown of its code
repository

damage
dlsaster refere

smalicioys 4€!
£ ~0obsolete

agirLgU dependencies

ge}
[«P]
)

storage

N
m

Michael Pehel

D
=
e o 5
-

N

After nine years,
Google’s open-source
code repository,
Google Code, started
closing shop today by ~
disabling new projects 0 i
and announcing the
permanent shut down
of the service by

January 26, 2016. Google Code Shuts Doors

wear
corruption

dangling
fencryption

ormat

dtta

Google Code started
as Google’s answer to
SourceForge, the predominant code repository back in 2006. The reliability of SourceForge was
brought into question that year when SourceForge.net’s database was hacked and user data
was compromised. Problems continued the following summer in 2007 with a temporary
service outage in August. The appeal of a repository backed by Google only increased as a
result.
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Archiving the web: the wayback machine <

L

INTERNET
ARCHIVE

Search the history of over 916 billion web pages on the Internet.

Illnu“a“" "]Hﬂ"l"ﬂ QGme! URL or keywords

- Internet Archive is a non-profit library of millions of Archive News
[ — free texts, movies, software, music, websites, and More posts
more.
2l iml=E=RUN:=
9168 43M 13M 13M M 12M 5M 267K 2.4M

Search

Advanced Search
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The development history is key <

Software evolves over time

-> projects may last decades
-> the development history is key to its
understanding

Complexity

@ millions of lines of code

@ large web of dependencies

@ casy to break, difficult to maintain

@ sophisticated developer communities

f9) We need the complete snapshot

mamea, . Open Source meets Academia | M. Gruenpeter | 13/03/2026 | CC-BY | #28/66



A universal source code archive <

—
Collect, preserve and share all software source code —

~

S

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

Source files Commits Projects
28,148,748,800 5,920,096,480 429,963,770
~30.08 ~ 6.008 ~ 450M
- 28.08 5.5
[-565 =508 I 200m
I 24.08 [t
- 350M
I-22.08 [-4.508
- 20.08 - 4.008 - 300M
I 18.08 =
(Wi 508 F 250M
I 14.08 [~S00B Los
g Lioeqe 200M
1208
+10.08 I 2.008 I 150M
I 8.008 L
| 6.008 1308 I 100M
Eies I 1.008 |
5 - 500M 0.0M
- 2.008
s T T T T T T T T T T 0.00 =l T T T T T T T T T T 0.00 FERE T T T T T T T T T T 0.00
O o AN © o O N &N 0o ¥ b o A o © A © o O 9~ &N 0o W © A b © A © O O 9~ &N 0o » o © A
~ N ~ > & A A c & A & ~ N ~ ~ A2 Q c A ~ N Yy &5 & A Q o o <
FIFFFFF & F L9 F I F FFF IV F&FF &9 F IFFFF & F &L QS
§ § & & § & & & § § & 3§ § § § § & § § & & & § § § § § § &§ § &§ & § & § § 3
b 3 > S ~ '3 ~ > > &l ~ ~ > ) ~ be ~ >3 ~ i > > > > &l ~ > 5| > g be ~ bz ~ > b > ~ 1 > ~
g & & & & §F I F I F I & Yy & § & §F I §F I F I F I & g & & & & 8 §F I F I F I &

https://archive.softwareheritage.org/
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The library of Alexandria of source code

Launched in 2016 by

V4
lreeia—
Hosted SWH Foundation by

lrreia —

FONDATION

! The 2025-2026 Sponsors
BE Microsoft  TI)E

|nfo% S Huawer @

Diamond sponsors

g Platinum sponsors

e

Gold sponsors

\aW% Go gle openinventionnerwork | ggi\geési{%é

Silver sponsors

AdaCore " szize - GitHub lll|;||Ml

Bronze sponsors

unesco g sse @
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Search for your code repository <

@ rullwidth Home Development Documentation ‘Donatel
. SoftwareHeritage =  Welcome to the Software Heritage archive
Archive
Features
Search

Q_ Search

Enter a SWHID to resolve or keyword(s) to search for in origin urls n
¥ Downloads

only show origins visited at least once

visittype = any v
m Save code now filter out origins with no archived content
X Addf ” search in metadata (instead of URL)
orge no
-]
o Help ...orcheck our "€¥Web API

Overview

The long term goal of the Software Heritage initiative is to collect all publicly available software in source code form together with its development history, replicate it massively to ensure its

preservation, and share it with everyone who needs it. The Software Heritage archive is growing over time as we crawl new source code from software projects and development forges

Content

Asignificant amount of source code has already been ingested in the Software Heritage archive, see the Archive Changelog for notable changes to the archive over time.

It currently includes the following software origins.
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Archive without leaving the forge L]

O dealii / dealii

<> Code (© Issues

https://www.softwareheritage.org/browser-extensions/

@ dealii Puic

554 11 Pull requests

3 Projects 0O wiki @ Security |~ Insights

Q Type (7] to search

® Watch 79

8- +-0nao@

The Browser extension

- % Fork 836 - ¥y Star 1.6k -

The development repository fof the
deal.ll finite element library

& dealii.org

B el Last archival on 2026-02-21.

About

Archival copy is not current.
Last changed on 2026-03-03

scientific-computing  fem Click to trigger an update

finite-elements

Report repository

Releases 30

+ master ~ ¥ 15Branches © 62 Tags Q Gotofile t Add file ~ <> Code ~
-a masterleinad Merge pull request #19346 from kronbichler/simplify_vector_add @ e 1287960 - 7 hours ago {0 66,470 Commits
B .github Bump actions/upload-artifact from 6 to 7 2 days ago
B bundled cmake: update license headers 2 weeks ago
B8 cmake Merge pull request #19340 from bangerth/cmake last week
B contrib Update contrib/utilities/count_lines.sh. yesterday m
i doc Add a changelog entry. 4 days ago i
A
B examples Merge pull request #19302 from tamiko/update_copyright_in... 2 weeks ago o
B8 include Merge pull request #19346 from kronbichler/simplify_vector_... 7 hours ago A
. S
B8 module module: update license headers 2 weeks ago
w
Bm source Support for Petsc version 3.25 4 days ago ®
o tests Merge pull request #19332 from kronbichler/reduce_test_ru... 11 hours ago k4
[ .clang-format Added cgal and vtk folders to .clang-format. 10 months ago
D .clang-tidy Disable performance-enum-size. 2 years ago
M eodecovvml Add cadecov eonfinnration R vears ann

Right click to view last archival

Readme

View license

Contributing

Cite this repository B ThiS tab ShOWS

Activity the al‘Chival Stams
Custom properties Of the repository

1.6k stars

79 watching Up tO da.te

836 forks Yellow: not up to date

Grey:) not archived yet
[Red) not archivable (private)

© deal.ll version 9.7.1 (@

I’\'llgrlrirlw%ndie
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https://www.softwareheritage.org/browser-extensions/

/>

A
~

AV
S <
NAT

r
“Q

Archive a complete forge instance <

</

@D rull width Home Development Documentation ‘Donate Operational Logged in as moranegg, logout
Saftware . ; ;
H:glsage — Request the addition of a forge into the archive Entera SWHID to resolve or keyword(s) to search for in origin URLs
Archive
Q “Add forge now” provides a service for Software Heritage users to save a complete forge in the Software Heritage archive by requesting the addition of the forge URL into the list of regularly visited forges I . IUSt be
.4 If you submit an Add Forge Now request, please avoid submitting the forge repositories at the same time in Save Code Now, which is designed for the punctual archival of single repositories. We process regularly the Iogged In
a Add Forge Now requests, ensuring they will be processed rapidly. If there is a strong deadline due to a risk of source code loss (forge to be closed soon for example), please mention it explicitly in your submission
message, so that we will prioritize your request.
X
0 Submit a Request Browse Requests Help
Forge type* Forge URL*
‘ v
Supported forge types in software archive. Base URL of the forge.
Forge contact name™ Forge contact email*
Name of the forge administrator. Email of the forge administrator. The given email address will not be used for any purpose outside the “add forge now” process.

| consent to add my username in the communication with the forge

Comment

f? Add forge request

Optionally, leave a comment to the moderator regarding your request.

Submit Add Request

https://www.softwareheritage.org/browser-extensions/
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https://www.softwareheritage.org/browser-extensions/

A resilient solution: Preserving code from forges

TN :
435/ Software Heritage
et e L L\”/\‘; THE GREAT LIBRARY OF SOURCE CODE

Software Heritage Archive

CQ, - software
= Merkle DAG + blob storage
g:t:: gif! loader
e

~ 7
\"

GitLab =, — T et
lister =
V : git (/ Mercurial
git loader
‘\’ hg
. ° i
. svn@® .

Distros hg

svn hg

. . 3
@ Debian svn e Debian source
M T package loader
tar

L]
pypi source

tar
PyPi . “~____package loader 3
P lister zip —_—

Package

repos . ]
C PéN Listing Loading
(full/incremental) & deduplication

LN

v ; (A @J Scheduling (A @J
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/>

[ [ ] [ ] [ V/AVL\
Crawling: list d load s
rawling: listing and loading S
A\
The SWH archive harvests actively i —— @ Bitbucket €
source code from different sources and git CPAN R
converts all the source code into a single 8 3 Odebian
o . . 99,741 origins < 2,135 origins < 146,855 origins
and universal data structure which is an £ © " GitHub '
enormous Merkle DAG [Merkle, 1987]. e woittab T
Crawling is separated into three phases: QCoss el D maux
ey »e PN
1. listing software sources, Y ( N PiNkOs
2. scheduling updates and. | Em e o
3. loading the software artifacts into . e S
the archive. - pen @ roreens
<& SOURCEFORGE stagit

382,404 or 344 origins

Full development history permanently archived in a uniform data model

e, e Open Source meets Academia | M. Gruenpeter | 13/03/2026 | CC-BY | #35/66


https://doi.org/10.1007/3-540-48184-2_32

/>

by
HEAD branch AT,
M— L G
v
V3.0
(s Ny =
Vg%o 3
)]
3 & 2 >
§ Patch-xy g No
deduplication
kd
S
O
5 m
5
V1.0 <
O

Repo github.com/namespace/repo-abc Visited on DD/MM/YYYY
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Granularity level does matter

Software concept / project / collection
Description in registry, a homepage or any other
form of metadata record
- Project versions (e.gPython2 and Python3)
-> Modules
- Sub-modules
Software artifact
-  Executable (download link of binary)
-  Software source code
€ Dynamic artifact - living code repo
€  Archived copy
Snapshot (all branches, all dev
history)
Release / Package
Commit- a specific point in
development history
Directory
File
Algorithm

LA
<\’
>
A

~ -
A

1

<

~

L
<
v

A

-

Intrinsic identifiers
Snapshots
r/&\
L2,/” SWHID
Releases
A
TN
/\‘\ SWHID )
i Commits
A
TV
<L SWHID
Y Directories
A
S
5. SWHID
v Files

A
TV

v
o SWHID

Py

v\codtz fragments

Project |II

WIKI

Project versions

Modules

Sub-Modules

GL= Granularity Level

Extrinsic identifiers
(] ”SWMATHW%R
iy “RRID &€

WIKIDATA

WIKIDATA

WIKIDATA

i
a5

(B

e/

d

P

\?%Q 3 51‘

\

| | édi
Emmedia
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/>

https://swhid.org/ ‘Z\VL\
: f | if] NS
AT
Introducing the SoftWare Hash Identifler 4
- Intrinsic: compute a unique digital
fingerprint
i . schema_version object_id
- decentralised: do not need a registry, only A A
|
agreement ona Standard ::%lddb23118f92d7218099a5e7a9900f58f1d07fa }
. : : !
-> cryptographically strong identifiers T
ISO/IEC
____-— 18670:2025
Information technology — SoftWare Z
Hash IDentifier (SWHID) :'%:\Q
Specification V1.2 =7
SJV\Vh/U
Read sample Published (Edition 1, 2025) @
1=-|E‘5%}%ggie Open Source meets Academia | M. Gruenpeter | 13/03/2026 | CC-BY | #38/66



SoftWare

https://swhid.org/

lash Identifier with context

Py
<[> <[>
\7AS-

A

~

\4
™

- médi
Emmedia

/

“ent” - content . :
lines ctxt ;lines=64-72 ]
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schema_version object_id
swh}::Ellddb23118f92d7218099a5e7a9900f58f1d07fa ]
v
prefix object_type ///V ‘\\
origin_ctxt —'[ ;origin=https://github.com/chrislgarry/Apollo-11 }
C——  “snp" - snapshot
* visit_ctxt—-[ ;visit=swh:1:snp:206c27c0c031c6aac6b5fedddba8fe082dead836 }
"rel” - release
é rev' - revision mmhogptxt-y[;anchor=swh:1:rev:3913fl98f4383d4d63800485d6aa902ff2f35828J
] #diz® - directdy path_ctxt —-[ ;path=/Luminary099/BURN_BABY_BURN—-MASTER_IGNITION__ROUTINE.agc]/



/>

https://swhid.org/

Getting a SWHID is easy as ABC

ﬁﬂ

‘~
“Q
</> <

A
~
v

=  Browsethe archive R S s TR S n

https://github.com/rdicosmo/parmap (£

B z8 May 2021,14:09 UTC

<> Code ¥ Branches(s2) W Releases(8) 8 Visits 'E Any end_user Can retrleve a
% Branch- HEAD ~ an0393 D History & Download B Save again §
5 SWHID:
Tip revision. figodbe8bosaasd341c70436a1920a06df9aceds authored by Roberto Di Cosmo cn 02 May 2021,17:11 UTC
Signal exceptions in the worker to the master process in the simplemapper skeleton
File Mode Size
8 config
: e no need to create an
W cxample
- account on SWH
W tests
B giignon e no need to be the
B AUTHORS T 722 bytes
software author
B CHANCES Wer-=f 1.8KB
B LICENSE P
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A
\4A‘~ X

v
<
<[> <

A
~

Extrinsic vs. Intrinsic

Main difference is how the relation between identifier and designated object
is created and maintained.

Persistence is a key desired property.

Extrinsic Intrinsic
Relation Register Convention - agreed protocol/naming
Pre-internet Passport number, ISBN, SSN, etc. Music / Chemistry notation
Internet era DOI, Handle, ARK, RRID, etc. Cryptographic hashes, e.g git, bitcoin,
SWHID
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/>

DY
. </\Z,A§/
C s
A royal wedding: DOl x SWHID NA
e Journal Image Processing On Line (IPOL, : :
httne: g. I 9 ( i IPOL Journal - Image Processing On Line
MM) HOME - ABOUT - ARTICLES - PREPRINTS - WORKSHOPS - NEWS - SEARCH
* On Software Heritage Image Inpainting using Patch Consensus and DCT Priors
o The article DOI is the origin: Ignacio Ramirez Paulino, Ignacio Hounie
(https://doi.org/10.5201/ipol.2021.286) [aricie (NN (SRR
o The software SWHID: [r):lerlizﬁg Izeeqi]aglRf:mEZ PA inting using Patch Consensus and DCT Priors, Image Processing On Line,
swh:1:dir:2cb75d8c95eb61d047d89428d0 RENER S ol o |
ec40a2286c0311
Communicated by Pablo Arias
Demo edited by Pablo Arias
Abstract

We present an implementation of the PACO-DCT inpainting algorithm. This method is based on maximizing the likelihood of image patches in

terms of their DCT coefficients, while requiring consensus on the overlapping patches. The resulting problem is solved as an instance of the
PACO framework.

Download

o full text manuscript: )~ PDF low-res. (577.7kB) /~ PDF (6.6MB) [?)
e source code: ] ZIP
§/> Software Heritage Archive

\@soft\ya reversion{sw-ipol.2021.286,

title = {{Image Inpainting using Patch Consensus and DCT Priors}},
author = {Ignacio Ramirez Paulino, Ignacio Hounie},
date = {2021-01-01},

license = {GPL-3.0-or-later},
version = {1.0},

| a -
|{swh:1: dir:2cb75d8c95eb61d047d89428d0ec40a2286c0311;0rigin=https://doi.org/10.5201/ipol.2021.286;vis ”/J ]
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https://www.ipol.im/
https://doi.org/10.5201/ipol.2021.286
https://archive.softwareheritage.org/swh:1:dir:2cb75d8c95eb61d047d89428d0ec40a2286c0311;origin=https://doi.org/10.5201/ipol.2021.286;visit=swh:1:snp:23a5f7ee209b593e9b3e60ebe2bc42f1e6b76ff3;anchor=swh:1:rel:2de235c8fc3dd527cfaaba5cbf1d8144fee14f40
https://archive.softwareheritage.org/swh:1:dir:2cb75d8c95eb61d047d89428d0ec40a2286c0311;origin=https://doi.org/10.5201/ipol.2021.286;visit=swh:1:snp:23a5f7ee209b593e9b3e60ebe2bc42f1e6b76ff3;anchor=swh:1:rel:2de235c8fc3dd527cfaaba5cbf1d8144fee14f40

v\
o
A

A
~
A
S~

Serving the scholarly ecosystem

Creating connections and mutualizing efforts

v

<\
</>

.

an information e for mathem: software

LCoRE (% eLife
2| EPIsciences Aggregators
N IPOL
- @‘ Scholarly repositories
N HAL DANS
(-\ Universal Software Archive
el &
Gulx v/\\’,
VL
neose w3 2> SOftware Heritage
L\’,Av/ THE CREATLIBRARY OF SOURCECODE
A/
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Software

Dryad

re C O rd S a re Published October 22, 2024 | Version v1 [ sotvare J§ & Open |
d e p O S i.t e d Data from: Identification of plankton habitats in the North Sea
Plonus, Rene® ), Floeter, Jens'& Show alllatioes

° The definition of an ecologcal niche makes it possible to anticipate the respanses of a species to changing environmental conditions. Broad tolerance kmits and a paucity of
readily observable niches in the pelagic zone make it difficult to anticipate of the plankton related to ar changes. Plankton
distributions are closely linked to ckmate change and shape the seascape for higher trophic levels, so plankion and defining niches will help

a I I d | I I l k‘ ! d to and predict Here we apply a machine learning autoencoder and a density-based clustering algodthm to high-frequency datasets sampled
with & ROTV Triaxus i the North Sea. The results indicate that in this highly dynamsc local prevents niche-based of plankton species at

on Zenodo -

NEeosC

the sub-mesoscale, despite the avasability of different habitats. Plankton patches were associated with naturally occurring frontal systems and anthropegenically induced
upweling-downwelling dipoles in the vicinity of offshore wind farms (OWFs).

Physical and biclogical oceanographic measurements were recorded on different Norh Sea surveys with the RV Heincke (Knust et al., 2017) using a MacArtney TRIAXUS
ROTV, complemented by a Video Plankion Recorder (VPR). The TRIAXUS was towed behind the research vessel in an undulating fashion between the sea surface and
bottom.

Data was precessed using a machne leaming Autoencoder and a density-based clustering algorythm HDBSCAN. Analysis and data handling were handied with the stabstical
saftware R4.4.0 and Python 3.7.

Adetaled can be found in of plankton habitats in the North Sea’ (the DOI can be found at ‘Related works').

Knust, R., Nixdorf, U. and Hirsekorn, M. 2017 ‘Research vessel HEINCKE operated by the alfred-weq litute’, Journal of large research facilitles JLSRF, 3, pp.
A120-A120. doi. 1 15/jisr-3-164,

Files

seripts.zip v

D AE_euckdean.py 9.4k8

D README.txt 12kB
FAIRCORE“ZEOSC

D contour_plats.R 6.2kB

D hist_plot.R 440 Bytes

156

@ VIEWS

31

4 DOWNLOADS

* Show more details

Versions

Version vi
105281 1zencdo. 13375870

Cite all versions? You can cite all versions by using
10.5281/2en0d0.13375878. This DOI represents all versions. and wil

ys resolve 1o th

1 ane. Read moare.

Oc 22, 2024

DOt

External resources

Archived in

Software Heritage

swh:1.drasceced7711d5043dadbe6al767451638193909

o OpenAIRE

Communities

Keywords and subjects

habitat maps || Machine leaming || North Sea

plankton distributions

plankton-habitat-associations
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Building for resilience’

~

“Let us save what remains: not by vaults
and locks which fence them from the
public eye and use in consigning them to
the waste of time, but by such a
multiplication of copies, as shall place
them beyond the reach of accident.”

— Thomas Jefferson
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PN
The Software Heritage Mirrors Network: s
A dlstrlbuted multl stakeholders mfrastructur
7& " {/( L ?\\i&f & b/“\%f
k ot i )
‘/; e ﬁ \/4:@ UNIDUE Dunsburg Essen
r\r\f“”/ ,, \v\ﬁ
Central Archive - P:rTs// . T }
\1( Ww& . o
\ ENEA BoIognagm
o - o _j N
midea’= © \, o ad ri 1
software {T ‘ v b { —\‘ ‘GRNET Athens -
€ ( \” _f>é\ﬂ €) eploying s
— M\—cjf@ /:i el
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Goals e

Introduction: why are we here?
Open Science isnt complete without Open Source
Guided exploration: into the Software Heritage archive

Good practices for #BetterMetadata

* O % X %

The role of libraries: collaborating with OSPOs
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What is at stake? <2,

Archive

[-) make sure we can access to retrieve the software (reproducibility)}
Reference
- make sure we can identify the software artifacts (reproducibility)

Cite (for credit)

-> make it rewarding to create software by giving credit to authors
(evaluation!)

Describe
- make it easy to discover the software projects (visibility)

s, Open Source meets Academia | M. Gruenpeter | 13/03/2026 | CC-BY | #48/66
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A
Sharing, curating and archiving your source code<z,s

S~

A
CaviV
K\
<> </> Software Heritage
NAVL
v 1 Prepare your public repository
README, AUTHORS & LICENSE files

2 Save your code

http://save.softwareheritage.org/

3 Reference your work
(full repository, specific version or code fragment)
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Step #1: Prepare code with metadata

In the software source code itself

° README
f‘%‘ﬁg’: Browse the archive Entera SWHID Ive or k d(s) t h f URL n
° LICENSE
PY AUTHORS Q https://github.com/rdicosmo/parmap (2
r @ 24)une 2023, 11:45:42 UTC
e codemeta.json - ocode | P ounchesi @ Relemsesto) 8 viss
° package management % * Branch HEAD = 2dcof46 / codemeta json B RawFile B Saveagain é
£
(%] Tip revision: d: d authored by Roberto Di Cosmo on 25 November 2022, 20:30:16 UTC é;
o pom.Xm| "0~ Update biblatexsnippet
o  package.json ——
{
(@] "@context": "https://doi.org/10.5063/schema/codemeta-2.0",
"@type": "SoftwareSourceCode",
CITATION ff "license": "https://spdx.org/licenses/LGPL-2.0-only",
C "codeReposito git+https://github.com/rdicosmo/parmap.git",
"datePublishes 011-07-18'
"dateModified": 22-01-03
. 'AbOUt "issueTracker": "https://github.com/rdicosmo/parmap/issues",
"name": "Parmap",
“version": "1.2.5",
"applicationCategory”: "Parallel computing",
"developmentStatus": "active",
"referencePublication": "https://doi.org/10.1016/j.procs.2012.04.202",
“programmingLanguage”: [
"ocaml"
1,
"operatingSystem": [
"Linux",
"Mac0s"
1,
"relatedLink": [
"https://opam.ocaml.org/packages/parmap/" k
Human readable (e.g README) Machine actionable (e.g codemeta.json)
W média :
T e Open Source meets Academia | M. Gruenpeter | 13/03/2026 | CC-BY | #50/66




Step #2: Save your any code to SWH

https://save.softwareheritage.orqg/

Save code now

2 save code now

0 Help

}S\h Software Heritage — Save code now Enter a SWHID to resolve or keyword(s) to search for in origin URLs n
r¢hive
Features
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
Q_ search the form below:
¥ Downloads

Origintype Originurl e
git 0 v Submit e

Help Browse save requests

A"Save code now" request takes the following parameters:

Documentation

https://www.softwareheritage.orag/how-to-archive-reference-code/

——
|I-H'§r'!r'%nqie
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https://www.softwareheritage.org/how-to-archive-reference-code/
https://archive.softwareheritage.org/save/

>

’4

Step #3: Reference and cite code with the SWHIDxmf

-~

Home Development Documentation Operational
Sqﬁwave &
He?ltage Browse the archive Enter a SWHID to resolve or keyword(s) to search for in origin URLs n
Archlve
https://github.com/dealii/dealii (2 visittype | git

B 03 March 2026, 21:45:08 UTC

4
<> Code ¥ Branches (15) @ Releases (62) B visits
= % Branch: HEAD ¥ b7d8a88 / 9 History ¥ Download @ Saveagain
[l This interface enables to generate software citations, provided that the root directory of browsed objects contains a citation.cff or codemeta.json file
Tip revision: 12879609b7fdcofc384€039¢6954 3%
0 O i =l Select below a type of object currently browsed in order to generate citations for them
Merge pull request #19346 from kronbichler/ 4=
B
g M directory - revision B snapshot
File
S
® cithub Format = BibTeX D Generate software citation in BibTex format (requires biblatex-software package)
.githul
@softwareversion{swh-dir-b 188,
B bundled e A A G <
author = "Arndt, Daniel and Bangerth, Wolfgang and Davydov, Denis and Heister, Timo and Heltai, Luca and Kronbichler,
Martin and Maier, Matthias and Pelteret, Jean-Paul and Turcksin, Bruno and Wells, David",
M cmake doi = "https://doi.org/10.1016/j.camwa.2020.02.022",
title = "The deal.II finite element library: Design, features, and insights",
B8 contrib swhid =
"swh:1:dir:b7d8a881065f0d783748d266dc5e745d277f6962; origin=https://github.com/dealii/dealii;visit=swh:1:snp:33245829926e5
M doc 538563175a2a281a85d7d6b3133; anchor=swh:1:rev:12879609b7fdc9fc384e039c69545e518d606afa"
}
B examples
Browse citation metadata 0 Copy citation
M include
B module
I source
I tests
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The Research Software MetaData guidelines

The RSMD seven Aspects <

https://github.com/FAIR-IMPACT/RSMD-quidelines
https://fair-impact.qgithub.io/RSMD-guidelines/

SIRS report

r

1. General Metadata Requirements

2. Accessibility & preservation A = Archive

3. Reference & identification R = Reference

4. Description & classification D = Describe

C =Cite

5. Attribution & credit

6. Reuse, licensing & legal aspects

7. Re-execute: Dependencies &

execution environment

ALY

> <
IAY
FAIR4RS"

<

-

A = Accessible

F = Findable

| = Interoperable

R = Reusable

N EeOoSC | FAIR-IMPACT

p—
B media

Open Source meets Academia | M. Gruenpeter | 13/03/2026 | CC-BY | #53/66



https://github.com/FAIR-IMPACT/RSMD-guidelines
https://fair-impact.github.io/RSMD-guidelines/

A
PXBY
<[> </>

Sur menti; 6268 6204

mmda,
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Goals 4

Introduction: why are we here?
Open Science isnt complete without Open Source
Guided exploration: into the Software Heritage archive

Good practices for #BetterMetadata

* X o

The role of libraries: collaborating with OSPOs
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Research libraries have a

pivotal role

Software preservation requires a global
and coordinated effort.

The long road ahead:

- availability,

- findability,

- traceability,

- reproducibility

Picture by Ciprian Boiciuc on Unsplash
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https://unsplash.com/@ciprian?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/fr/s/photos/surprising-library?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Supporting the supporters: SC O SS
The Archives and Libraries Interest Group (ALIG)

T il

Open infrastructure Tailored Support Community

Contribute to a 100% Open Receive assistance for your Participate in an inclusive,
Source Infrastructure, software archival questions, innovation driven community
valuing users input and plans and projects ALIG Members

support /N Knowledge Network

) : Canadian Research
‘ de documentation

= Sallt’/\lllla .||I| |||| Réseau canadien

[l
/ [}
" School of Advanced Studies - Pisa | I | |

.® r )‘ Konsortium der Schweizer Hochschulbibliotheken
u n |Ve rs |te Gonsortium des bibliotheques universitaires suisses
Consorzio'delle biblioteche universitarie svizzere

PARIS-SACLAY Consortlum of Swiss Academic Libraries
https://www.softwareheritage.org/support/members-alig/ H COUPerlnoorg ri A N s
Wie, =

pour la recherche
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https://www.softwareheritage.org/support/members-alig/
https://www.softwareheritage.org/support/members-alig/

>
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Ay

‘s

Q4
<> <
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Who are the stakeholders? <

Researchers Research Organization

know its software assets for:
‘ ‘ e technology transfer,

e impact metrics,

27 Nl

Curators

e find and access useful software
e get credit for software
e verify/reproduce results

Laboratories/teams

e track contributions

e produce reports e verify and curate metadata
e maintain web pages e provide documentation on
software curation
e train researchers for quality
metadata
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What about Research Software Englneers?i\aéi

RSEs

e central role for creating
and maintaining
Research Software

e building bridges
between Academia and
Software Ecosystems

e support teams with
technology

Application

. Arts &
Modelling & Development Research Embedded Humanities
Simulation
\ I Software Social
Engmeer Researcher Sc1ences
Data Software
Science Engineering - Inter-
T dlsc1pllnary
/ Software Researcher /
) Engineer developer Life
gortt_mg 8:. DevOps / Central Mathematical & sciences
ptimisation ResOps Team Physical Sciences

Chue Hong, Neil (2023). Is Research Software Engineering coming of age?. figshare. Presentation.

https://doi.org/10.6084/m9.figshare.24078054.v5
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OSPO for Open Source Programme Office <

OSPO

e central role for Open Source
strategy

e building bridges between
Academia and Open Source

e support teams with technology

Personas full description
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<\’
>
A

-
v

L
<
v

A

https://code.gouv.fr/fr/blog/definition-ospo/

RESEARCH EXCELLENCE

Advance Research Through the
Use of Open Source

Open source as a Driver for
Impact and Funding

GOALS OF
ACADEMIC OPEN
SOURCE

EDUCATION

Educate Faculty, Staff, and
Students on the Use of Open
Source

Identify Curriculum Uses of
Open Source

CHA(:SS

(C. Dillon, 2025)

An Open Source Program Office (OSPO) is an entity within an
institution that defines and implements an open source strategy.

RESEARCH TRANSLATION

® Identify Research and
Social Impact

e Identify University and
Researcher Benefits

COMMUNITY

® Support the Creation and
Sustainability of Open
Artifacts

® Support the Creation and
Sustainability of
Communities

| | édi
Emmedia
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/>

: A layer on top of the SWH archives”
) Product User
~/features needs

B _yes_but

“Open-source software development is an essential piece of the science ecosystem

that drives and sustains scientific discovery,” said Joshua M. Greenberg, Program

Director, Sloan Foundation.

“Software Heritage's OSPO-RADAR project will make visible that influence by giving

research institutions a set of tools to better manage, document, and share their

open-source work.” ALFFOEJR DIZT%I? AN
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Designing a product with the OSPOs Community

The MVP capabilities

e Create an institution collection
o Batch import;
o Signal code repo
e Management dashboard: to
view/filter/curate;
e A public front-shop that can be

injected in institutional website

through an API.
Funded by

ALFRED P. SLOAN

FOUNDATION

Full specifications are public

W média
IIIIH‘ormo ndie

About  Docs  Public  Archive

7
N

Welcome back User!

Your are logged in as admin

Collection Settings

0 Your last batch import is complete. See import report

32 58 72 8

assets without codemeta.json ithout author

0sPO

assets without license

—— >

(J 134 entries

O https://github.com/MaRDI4NFDI/portal-k8s
SWHID: X000XXCKXXXXXKXX

(cosemstajson) (Xiisense)

#Project #Team #TODO

) (~funding)

(O  https://github.com/MaRDI4NFDI/portal-k8s

( ) ( ) (Funding)
License #Project #Team #TODO
MIT
GNU GPLV3
Apache 2.0 (O  https://github.com/MaRDI4NFDI/portal-ks

#Project #Team  #T0DO

(O  https://github.com/MaRDI4NFDI/portal-k8s

e B —
e #Project #Team #TODO

Funder

Name

me (O  https://github.com/MaRDI4NFDI/portal-k8s
me SWHID: X000000000000KK00X000KK

) = funting)

i (“codemet
#Project #Project #Team #TODO
)

Open Source meets Academia | M. Gruenpeter | 13/03/2026 | CC-BY | #62/66

Published (__®)
Edit  Delete

Published (@)
Edit  Delete

Published (__®)
Edit  Delete

UGA

Université

Grenoble Alpes

SciLifeLab @

NE0SC | EVERSE CURIOSS



https://doi.org/10.5281/zenodo.17292912
https://docs.google.com/presentation/u/0/?authuser=0&usp=slides_web
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https://docs.google.com/presentation/u/0/?authuser=0&usp=slides_web
https://docs.google.com/presentation/u/0/?authuser=0&usp=slides_web
https://docs.google.com/presentation/u/0/?authuser=0&usp=slides_web

Software Heritage as a Metadata-broker

Leveraging the CodeMeta vocabulary

o Asubsetof EIdgl-TyFE-Nel{e!

e Community governed project

The CodeMeta Project

=

%_ 010111010 >
e
About D Public  Arch

r Welcome back User!
4

‘} re logged in as admin
.- Collectiol Settings

authors:

https://github.com/MaRDI4NFDI/portal-k8s
Added: 11/25/2025  SWHID: xx00000¢

re can add private and local information to your software assets.

of::d zpubl [ D::j:ac?sx ]
Software Heritage has the capacity to 2 ’
e Ingest metadata I
e Extract metadata Coon | Poosmes Shaes 8
e Deliver consolidated views to o e
stakeholders

| | édi
Emmedia
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and in Academia
can support

And connect Academia to
the rest of the software world

Join the mailing-list to follow on news on
new features for OSPOs
€ swh-ospo-radar@inria.fr

Picture by Fabio Comparelli on Unsplash



https://unsplash.com/@intothefab?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/fr/photos/uq2E2V4LhCY?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Building together interoperable Ecosystems

ol 2 T

Software source code recognition requires a supported and coordinated

effort. We need to treat code not just as a tool, but as a core pillar of our
intellectual heritage.

Mutualisation

Recognition
Sustainability

Curation &
Quality metadata

Open by default

W média
INmINormandie
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Thank you | & ?

Jaluno4 'g oloyd / euu| @

morane@softwareheritage.org
https://www.softwareheritage.or

Browse the source code archive

https://archive.softwareheritage.org/

Become a member
https://www.softwareheritage.org/support/members-ali

Volunteer as an ambassador

https://www.softwareheritage.org/ambassadors/

Subscribe to the newsletter

https.//www.softwareheritage.org/newsletter/
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