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@ Software Source Code is knowledge
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Software Source code: pillar of Open Science

Harold Abelson, Structure and Interpretation of Computer Programs

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

A plurality of needs

Researcher @ archive and reference software
Three pillars of Open Science used in articles

> o find useful software
-

o get credit for developed software

e verify/reproduce/improve results
Open Data Sets Open Source Research Organization know its software assets
Repositories Repositories

Laboratory/team track software contributions

Open Access
Repositories

@ produce reports / web page

o technology transfer
@ impact metrics
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What is at stake in increasing order of difficulty

Archival

Research software artifacts must be properly archived
make sure we can retrieve them (reproducibility)

Identification

Research software artifacts must be properly referenced
make sure we can identify them (reproducibility)

Metadata

Research software artifacts must be properly described
make it easy to discover them (visibility)

Citation

Research software artifacts must be properly cited (not the same as referenced!)
to give credit to authors (evaluation!)

We need an infrastructure designed for software source code now we have it!J
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© Software Heritage
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Software Heritage, in a nutshell
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Collect, preserve and share all software source code
Preserving our heritage, enabling better software and better science for all

Reference catalog Universal archive Research infrastructure
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built for the long term
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And many more ...
www.softwareheritage.org/support/testimonials
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www.softwareheritage.org/support/testimonials

Automation, and storage

Software Heritage Archive

Merkle DAG + blob storage
Snapshots
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o full development history permanently archived!
@ over 8 billions unique source files from 130+ million origins
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Software Heritage Identifiers (SWHI

schema_version object_id

* *\
: : %1ddb23118f92d721809935e7a990cf58f1d07fa }
v v

prefix object_type

origin_ctxt ;origin=https://github.com/chrislgarry/Apollo-11 }
(== “snp” - snapshot
visit_ctxt ;visit=swh:1:snp:206c27c0c031lc6aac6b5fedddba8fe082dea9836 J
"rel” - release
C 23 " C s anchor ctxt ;anchor=swh:l:rev:3913519854383d4d63Bc0485d6aa902f52f35828]
rev” - revision -
l:, “dir” - directory path_ctxt ;path=/Luminary099/BURN BABY BURN--MASTER IGNITION ROUTINE.agc ]

“cnt” - content 3
lines_ctxt ;lines=64-72

An emerging standard

@ in Linux Foundation’s SPDX 2.2 @ Apollo 11 AGC excerpt,
o IANA registered, WikiData property P6138 o Quake Il rsqrt

icosmo  Roberto Di ri Archiving and Referencing source code ~ CC-BY 4.0 July 10th 2020 7/10


https://docs.softwareheritage.org/devel/swh-model/persistent-identifiers.html
https://spdx.github.io/spdx-spec/appendix-VI-external-repository-identifiers/#persistent-id
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/

Software Heritage for research

@ a universal archive: collects all software, not only academic software

@ harvests source code worldwide
o 8+ billion files from 130+ million projects in July 2020!

@ your software is likely there already... and you can save code now

V.

Reference

o SWHID: intrinsic, decentralised, cryptographically strong identifiers

o for over 20 billion artifacts
o IANA registered, adopted in industry and WikiData

@ enhance articles with source code references for reproducibility

Detailed guidelines for researchers are available onIine!J
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https://archive.softwareheritage.org
https://save.softwareheritage.org
https://docs.softwareheritage.org/devel/swh-model/persistent-identifiers.html
https://www.softwareheritage.org/2020/05/13/swhid-adoption/
https://www.softwareheritage.org/save-and-reference-research-software/

© Demo time!
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A walkthrough

@ Browse the archive

o Get and use SWHIDs (full specification available online)
o Example use in a research article: compare Fig. 1 and conclusions

o in the 2012 version
e in the updated version using SWHIDs and Software Heritage

e Example use in a research article: extensive use of SWHIDs in a replication
experiment
e Trigger archival of your preferred software in a breeze

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

o cite software using the biblatex-software style

o rescue landmark legacy software, see the SWHAP process with UNESCO
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https://archive.softwareheritage.org
https://docs.softwareheritage.org/devel/swh-model/persistent-identifiers.html
http://www.dicosmo.org/Articles/2012-DaneluttoDiCosmo-Pcs.pdf
https://www.dicosmo.org/share/parmap_swh.pdf
https://www.dicosmo.org/Articles/2020-ReScienceC.pdf
https://www.dicosmo.org/Articles/2020-ReScienceC.pdf
https://save.softwareheritage.org
https://doc.archives-ouvertes.fr/en/deposit/deposit-software-source-code/
https://hal.archives-ouvertes.fr/hal-02130801
https://hal.archives-ouvertes.fr/hal-01897934
https://hal.archives-ouvertes.fr/hal-02130729
https://hal.archives-ouvertes.fr/hal-02137040
https://hal.archives-ouvertes.fr/lirmm-02136558
https://hal.archives-ouvertes.fr/hal-02155786
https://www.softwareheritage.org/2020/05/26/citing-software-with-style/
https://www.softwareheritage.org/swhap/
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The way forward

Software Heritage Your help is needed!
@ universal archive of source code adopt use SWH in your work
o intrinsic identifiers (SWHIDS) save relevant source code
@ non profit, long term, multistakeholder contribute SWH is open source
@ infrastructure for Open Science advocate spread the word
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