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Short Bio: Roberto Di Cosmo

Computer Science professor in Paris, now working at INRIA
@ 30+ years of research (Theor. CS, Programming, Software Engineering, Erdes #: 3)
@ 20+ years of Free and Open Source Software

@ 10+ years building and directing structures for the common good

1999 DemolLinux — first live GNU/Linux distro

2007 Free Software Thematic Group
150 members 40 projects 200Me

2008 Mancoosi project www . mancoosi.org
2010 IRILLwww.irill.org

2015 Software Heritage at INRIA

2018 National Committee for Open Science, France

2021 EOSC Task Force on Infrastructures for Software,
European Union
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Open Science: what it is, and why we want it

Open Science ( , France, 2021)

Unhindered dissemination of results, methods and products from scientific research.
It draws on the opportunity provided by recent digital progress to develop open access to
publications and — as much as possible — data, source code and research methods.
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Open Science: what it is, and why we want it

Open Science ( , France, 2021)

Unhindered dissemination of results, methods and products from scientific research.
It draws on the opportunity provided by recent digital progress to develop open access to
publications and — as much as possible — data, source code and research methods.

Jean-Eric Paquet (EU DGRI, )
“Increase scientific quality, the pace of discovery and technological development, as well as
societal trust in science” y
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Open Science: what it is, and why we want it

Open Science ( , France, 2021)

Unhindered dissemination of results, methods and products from scientific research.
It draws on the opportunity provided by recent digital progress to develop open access to
publications and — as much as possible — data, source code and research methods.

Jean-Eric Paquet (EU DGRI, )

“Increase scientific quality, the pace of discovery and technological development, as well as
societal trust in science”

v

Mariya Gabriel ( for Research)

The COVID-19 crisis has also shown that cooperation at international level in research
and innovation is more important than ever, including through open access to data and
results. No nation, no country can tackle any of these global challenges alone.

-
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Open Science: what it is, and why we want it

Open Science ( , France, 2021)

Unhindered dissemination of results, methods and products from scientific research.
It draws on the opportunity provided by recent digital progress to develop open access to
publications and — as much as possible — data, source code and research methods.

Hh

Jean-Eric Paquet (EU DGRI, )

“Increase scientific quality, the pace of discovery and technological development, as well as
societal trust in science”

v

Mariya Gabriel ( for Research)

The COVID-19 crisis has also shown that cooperation at international level in research
and innovation is more important than ever, including through open access to data and
results. No nation, no country can tackle any of these global challenges alone.

-

Yuval Noah Harari (on COVID 19)

“The real antidote [to epidemic] is scientific knowledge and global cooperation.”
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French National plan for Open Science, 2018-2021

BRE OPEN SCIEHEH Launch on 4 July 2021 by Frédérique Vidal, Minister for Higher
Education, Research and Innovation

First Commitment : ise open access to
® + Second Commitment : Structure research data and make it
available through open access
Third Commitment : Be part of a sustainable european and
international open science dynamic

aTHuLY 2018

Governance
The Open Science Committee

Open science steering committee
Ministry of Higher Education, Research and Innovation (MESRI)
research performing organisations, Universities, National Research
Agency (ANR), Couperin consortium, High Councilfor Evaluation of
Research and Higher Education (Hcéres)

Permanent secretariat for Open Science
MESRI, research performing organisations, Universites, ANR, Couperin
consortm, Hoéres, ADBU, EPRIST, Colleges

Colleges
Publications, Ressarch Data, Skils and Training, Europe and
International
(72 membres from 44 instutions)
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French National plan for Open Science, 2018-2021

Main achievements

Creation of the National Fund for Open Science (11.6 M€ of resources over 3 years), a
FOR OPEN SCIENCE

Launch on 4 July 2021 by Frédérique Vidal, Minister for Higher dedicated funding instrument for open science policy in France
Education, Research and Innovation + Two calls for projects for "open access publishing, open publication and its
° *  First Ce i ise open access to +  Support for the national open archive HAL: exceptional financial support, audit and ongoing

+ Second Commitment : Structure research data and make it renovation of the technical base, definition of a sustainable financing model and shared

available through open access govemance
amhuir 2018 + Third Commitment : Be part of a sustainable european and «  The French National Research Agency and other funding agencies request the deposit of
international open science dynamic publications in an open archive and the drafting of data management plans for the projects
they fund

ANR flash call for projects on open science: €2.3M, 25 projects supported to accelerate the
maturation of disciplinary communities in the face of data management issues

Creation of the position of chief data officer at the Ministry of Higher Education, Research and
Innovation

Governance :
The Open Science Committee

Main achievements

* Creation of the open science barometer: measurement of the rate of French scientific
publications in open access

. Progresswe deployment of open science strategies within research performing organisations
and s, creation of a network of open science referents

Open science steering committee
Ministry of Higher Education, Research and Innovation (MESRI)
research performing organisations, Universities, National Research
Agency (ANR), Couperin consortium, High Councilfor Evaluation of
Research and Higher Education (Hcéres)

N Tralnlng actions targeted at doctoral students: Passport to open science, practical guide for

Permanent secretariat for Open Science Phd students.

MESRI, rescarch perorming organisations, Universites, ANR, Couperin + Contribution to the ing and of the EOSC: structuring of EOSC France,
sorium, Hoéres, ADBU, EPRIST, Colleges French presence on he board and oiner EOSC bodies
- ['suppor pen science SCoSS labelled projects (DOAB, PKP,
olleges - - Opanllauons) ROA, Software Hertage
Publications, Research Data, Skills and Training, Europe and ines, i i
International :
(72 membres from 44 nsiiutions)
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© Software as a pillar for Open Science
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Software is a pillar of Open Science
Software powers modern research I

[...] software [... ] essential in
their fields.
Top 100 papers (Nature, 2014)

Sometimes, if you dont have
the software, you dont have the
data

Christine Borgman, Paris, 2018
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Software is a pillar of Open Scien

Software powers modern research I A key pillar: software (source code) I

[...] software [... ] essential in
their fields. <!

Open Source

Top 100 papers (Nature, 2014) Repesitories
Sometimes, if you dont have

the software, you dont have the
data

Christine Borgman, Paris, 2018
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Software is a pillar of Open Science

Software powers modern research | A key pillar: software (source code)

|
[...] software [...] essential in (< [
their fields. </
Top 100 papers (Nature, 2014) Repesitories

Sometimes, if you dont have

the software, you dont have the o.,,".m, (,,,,M',E%.". en
data

Christine Borgman, Paris, 2018

Repositories

The links in the picture are importantJ
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Software is a pillar of Open Science

Software powers modern research | A key pillar: software (source code)

!

[...] software [...] essential in < :
their fields. </
Top 100 papers (Nature, 2014) Repusitorics

Sometimes, if you dont have
the software, you dont have the o.,,".m, (,pmzf% o
data

Repositories Repositories
Christine Borgman, Paris, 2018

) The links in the picture are importantJ

Nota Bene

software may be a tool, a research outcome and a research object
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Software is a pillar of Open Science

Software powers modern research | A key pillar: software (source code)

!

[...] software [...] essential in < :
their fields. </
Top 100 papers (Nature, 2014) Repusitorics

Sometimes, if you dont have

the software, you dont have the o.,,".m, (,,,,nzf% en
data

Christine Borgman, Paris, 2018

Repositories

) The links in the picture are importantJ

Nota Bene

software may be a tool, a research outcome and a research object
access to the source code is essential!
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Software is a pillar of Open Science

Software powers modern research | A key pillar: software (source code) |
[...] software [...] essential in (< [
their fields. </

Top 100 papers (Nature, 2014) S
Sometimes, if you dont have

the software, you dont have the o.,,".,_m,\, (,,,,,.E;—!(". o
data P S Repositories

Christine Borgman, Paris, 2018

) The links in the picture are importantJ

Nota Bene

software may be a tool, a research outcome and a research object
access to the source code is essential!

Preserving (the history of) source code is necessary for reproducibilityJ
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Software Source Code is Precious Knowledge

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.” l
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https://archive.softwareheritage.org/swh:1:cnt:bb0faf6919fc60636b2696f32ec9b3c2adb247fe;origin=https://github.com/id-Software/Quake-III-Arena;visit=swh:1:snp:4ab9bcef131aaf449a7c01370aff8c91dcecbf5f;anchor=swh:1:rev:dbe4ddb10315479fc00086f08e25d968b4b43c49;path=/code/game/q_math.c;lines=549-572/

Software Source Code is Precious Knowledge

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

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

Apollo 11 source code ( )
P63SPOT3 CA BIT6 # IS THE LR ANTENNA IN POSITION 1 YET
EXTEND
RAND CHAN33
EXTEND
BZF P63SPOT4 # BRANCH IF ANTENNA ALREADY IN POSITION 1
CAF CODE5S00 # 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
v
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Software Source Code is Precious Knowledge

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

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

Apollo 11 source code (

P63SPOT3 BIT6 # IS THE LR ANTENNA IN POSITION 1 YET float Q_rsqrt( float number ) .
EXTEND { -
RAND  CHAN33 long i;
EXTEND float x2, y;
BZF P63SPOT4 # BRANCH IF ANTENNA ALREADY IN POSITION 1 const float threehalfs = 1.5F;
CAF CODE500 # ASTRONAUT:  PLEASE CRANK THE X2 = number * 0.5F;
TC BANKCALL # SILLY THING AROUND y = number;
CADR GOPERF1 i=* (long * ) &; // evil floating point bit level hacking
TCF GOTOPOOH # TERMINATE i = ox5f3759df - ( i >> 1 ); // what the fuck?
TCF P63SPOT3 # PROCEED SEE IF HE'S LYING y =* ( float * ) &i;
y =y * ( threehalfs - ( x2 ¥y *vy ) ); // Ist iteration
P63SPOT4 T BANKCALL # ENTER INITIALIZE LANDING RADAR //y =y * ( threehalfs - ( x2*y*y ) ); // 2nd iteration, this
CADR SETPOS1 can be removed
return y;
Tc POSTIUMP # OFF TO SEE THE WIZARD ...
CADR  BURNBABY
v y
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Software Source Code is Precious Knowledge

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

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

Quake 11l source code (

lo 11 source code (

P63SPOT3 BIT6 # IS THE LR ANTENNA IN POSITION 1 YET float Q_rsqrt( float number )
EXTEND {
RAND  CHAN33 long i;
EXTEND float x2, y;
BZF P63SPOT4 # BRANCH IF ANTENNA ALREADY IN POSITION 1 const float threehalfs = 1.5F;
CAF CODES00 # ASTRONAUT:  PLEASE CRANK THE X2 = number * 0.5F;
TC BANKCALL # SILLY THING AROUND y = number;
CADR GOPERF1 i=* (long * ) &; // evil floating point bit level hacking
TCF GOTOPOOH # TERMINATE i = 0x5f3759df - ( i >> 1 ); // what the fuck?
TCF P63SPOT3 # PROCEED SEE IF HE'S LYING =* ( float * ) &i;

<<

y * ( threehalfs - ( x2 *y *y ) ); // 1st iteration
P63SPOT4 T BANKCALL # ENTER INITIALIZE LANDING RADAR //y =y * ( threehalfs - ( x2*y*y ) );// 2nd iteration, this
CADR SETPOS1 can be removed

return y;
TC POSTIUMP # OFF TO SEE THE WIZARD ...

CADR BURNBABY

Len Shustek, Computer History Museum

“Source code provides a view into the mind of the designer.”
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@ An emerging policy framework
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International highlights

(2019, UNESCO)

; |4O international experts call to “promote software development as a valu-

able research activity, and research software as a key enabler for Open Sci-
ence/Open Research, [...] recognising in the careers of academics their con-
tributions to high quality software development, in all their forms”
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https://data.europa.eu/doi/10.2777/28598

International highlights

(2019, UNESCO)

; |4O international experts call to “promote software development as a valu-
able research activity, and research software as a key enabler for Open Sci-

.- . ence/Open Research, [...] recognising in the careers of academics their con-
: @' " tributions to high quality software development, in all their forms”

UNESCO for Open Science, 2018-2021

"The source code must be included in the software release and [... | the license must allow
modifications, derivative works and sharing |[...]"

"Open science infrastructures should be [... | essentially not-for-profit and long-term"”
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International highlights

(2019, UNESCO)

|4O international experts call to “promote software development as a valu-
able research activity, and research software as a key enabler for Open Sci-

.- . ence/Open Research, [...] recognising in the careers of academics their con-
: @‘ " tributions to high quality software development, in all their forms”

UNESCO for Open Science, 2018-2021 —

"The source code must be included in the software release and [... | the license must allow
modifications, derivative works and sharing |[...]"

"Open science infrastructures should be [... | essentially not-for-profit and long-term"”

: Software Source Code and Open Science, 2020

@ connect scholarly ecosystem via Software Heritage
Aggregat
=||| @ use open non profit infrastructures
Scholarly repositories .
T ° opensource first: "all research software should be made
574 Software Heritage available under an Open Source license by default”
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French National plan for Open Science, 2021-2024

Ex

MINISTERE

DE LENSEIGNEMENT
SUPERIEUR,

DE LA RECHERCHE
ET DE L'INNOVATION
Liberé

Egalité
e

SECOND FRENCH PLAN FOR OPEN
SCIENCE

Generalising open science in France 2021-2024

Second French Plan
for Open S

Launch on 6 July 2021 by Frédérique Vidal, Minister for Higher
Education, Research and Innovation

Multiplying the levers for change in order to generalise
open science practices

Structuring the policy for opening up or sharing research
data

New commitments to the opening of source code
produced by research

European and international inclusion in the context of the
French Presidency of the European Union

Disciplinary and thematic variations: open science
ENERALSING policies must be adapted to disciplinary specificities
OPEN SCIENCE

IN FRANCE 20212024
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French National plan for Open Science, 2021-2024

Ex

MINISTERE

DE LENSEIGNEMENT
SUPERIEUR,

DE LA RECHERCHE
ET DE L'INNOVATION
Liberé

i
e

SECOND FRENCH PLAN FOR OPEN
SCIENCE

Generalising open science in France 2021-2024

Second French Plan

. Launch on 6 July 2021 by Frédérique Vidal, Minister for Higher
for Open Science o oh and Innovation 9

Education, Research and Innovation

Multiplying the levers for change in order to generalise
open science practices

Structuring the policy for opening up or sharing research
data

New commitments to the opening of source code
produced by research

European and international inclusion in the context of the
French Presidency of the European Union

Disciplinary and thematic variations: open science
ENERALSING policies must be adapted to disciplinary specificities

OPEN SCIENCE
IN FRANCE 20212024

mo  roberto

Path Three :
#i=e. Opening up and promoting source code produced

) by research
0 (o)

Highlight the
production of
source code from

T

Define and promote

e an gpen source
research and potey
innovation

« The opening of software source code is a
major challenge for the reproductibility of
scientific results. »

« Distribution of software products under
open source licence will be preferred. »

ine and promote an open source software policy

* Produce a National Charter for Open Source Software coming from higher education,
research and innovation

* Develop the link between data and software through a network of Chief Data Officers in the
various universities and research performing organisations.

* Develop the economic models of open source software and make them known within
commercialization services

* Support Software Heritage and recommend it for the archiving and referencing of source code

Recognise source code as a contribution to research

* Create an open source research software prize
* Provide greater recognition for software production in the career of researchers, research

support staff

Build an ecosystem that connects code, data and publications

* Develop proper coordination between software forges, open publication archives, data
repositories and the scientific publishing sector.
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Software Chapter in the CoSO

Five action lines !

o Identifying and highlighting research software production

o Technical and social tools and best practices

o Valorization and sustainability

@ Liaison and animation at national, European, and international levels

@ Recognition and careers
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Software Chapter in the CoSO

Five action lines

o Identifying and highlighting research software production
o Technical and social tools and best practices

o Valorization and sustainability

@ Liaison and animation at national, European, and international levels :

@ Recognition and careers
4

Leveraging experience and connections

@ Open Source thematic group in Systematic (since 2007, more on demand)
o Collaboration with DINUM, Eclipse Foundation, OW2, ...
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Software Chapter in the CoSO

o Identifying and highlighting research software production

o Technical and social tools and best practices

o Valorization and sustainability

@ Liaison and animation at national, European, and international levels

@ Recognition and careers
4

Leveraging experience and connections

@ Open Source thematic group in Systematic (since 2007, more on demand)
o Collaboration with DINUM, Eclipse Foundation, OW2, ...

The Open Science award for Open Source research software
See the official page at MESRI
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What is at stake

ARDC

@ Archive for retrieval
(reproducibility)

@ Reference for
identification
(reproducibility)

@ Describe for discovery
and reuse

o Cite/Credit for credit
and evaluation
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What is at stake

ARDC Before ARDC

@ Development practices
and tools (VCS, build

@ Archive for retrieval

(reproducibility) ’

Ref f system, test suites, Cl,
@ Reference for

identification ) .

(reproducibility) @ Opening up towards a

. . community
@ Describe for discovery

(documentation,
and reuse o
organization,
o Cite/Credit for credit communication)

and evaluation

J Need training, best practices )
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What is at stake

Before ARDC
AIRDE Beyond ARDC |

@ Archive for retrieval ® Development practices . . .
ducibili and tools (VCS, build @ Policies (dissemination,
(reproducibility) i reuse, careers!)
Reference for system, test suites, Cl, 5 !
¢ tererence’ caa) @ Sustainability (legal,
identification . economic etc.)
(reproducibility) ° Openmg.up towards a .
. : community @ Technology transfer
@ Describe for discovery d tati
and reuse (documentation, e Advanced technologies
organization, and tools (quality,
o Cite/Credit for credit communication) traceability, etc)
and evaluation ’ )

J Need training, best practices )
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@ Focus on ARDC and infrastructures
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Forges are not archives!

2015: the first big bad news

Google Code and Gitorious.org shutdown: ~1M endangered repositories

@ broken links in the web of knowledge (my papers too)
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Forges are not archives!
2015: the first big bad news

Google Code and Gitorious.org shutdown: ~1M endangered repositories

@ broken links in the web of knowledge (my papers too)

v » '_'_J
@ summer 2019: BitBucket announces Mercurial VCS sunset
@ july 2020: BitBucket erases 250.000+ repositories (including research software)

@ summer 2022: GitLab.com considers erasing all projects that are inactive for a year

4
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Forges are not archives!
2015: the first big bad news |

Google Code and Gitorious.org shutdown: ~1M endangered repositories

@ broken links in the web of knowledge (my papers too)

‘m TR
Big bad news keep coming in

@ summer 2019: BitBucket announces Mercurial VCS sunset

@ july 2020: BitBucket erases 250.000+ repositories (including research software)

@ summer 2022: GitLab.com considers erasing all projects that are inactive for a year

4
In Academia too!

@ 2021: Inria’s old gforge is unplugged... breaks the Opam build chain for OCaml

4
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Forges are not archives!
2015: the first big bad news

Google Code and Gitorious.org shutdown: ~1M endangered repositories

@ broken links in the web of knowledge (my papers too)

.4 “_‘_J
Big bad news keep coming in

@ summer 2019: BitBucket announces Mercurial VCS sunset

@ july 2020: BitBucket erases 250.000+ repositories (including research software)

@ summer 2022: GitLab.com considers erasing all projects that are inactive for a year

y
In Academia too!

@ 2021: Inria’s old gforge is unplugged... breaks the Opam build chain for OCaml

4

We need a universal archive of software source code:

N
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Forges are not archives!
2015: the first big bad news

Google Code and Gitorious.org shutdown: ~1M endangered repositories

@ broken links in the web of knowledge (my papers too)

.4 “_‘_J
Big bad news keep coming in

@ summer 2019: BitBucket announces Mercurial VCS sunset

@ july 2020: BitBucket erases 250.000+ repositories (including research software)

@ summer 2022: GitLab.com considers erasing all projects that are inactive for a year

y
In Academia too!

@ 2021: Inria’s old gforge is unplugged... breaks the Opam build chain for OCaml

4

We need a universal archive of software source code: now we have one! |
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Software Heritage in a nutshell www.softwareheritage.org

A
DZEVAN .
<+3'%/- Software Heritage_
1’\1Ar/ THE GREAT LIBRARY OF SOURCE CODE

v

Collect, preserve and share all software source code J

Preserving our heritage, enabling better software and better science for all
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Software Heritage in a nutshell www.softwareheritage.org

A
TSy
<3V, Software Herltage
L\ﬂAr/. THE GREAT LIBRARY OF SOURCE CODE ‘

Collect, preserve and share all software source code J

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

v

Reference catalog |
Sohian,COON.
i

& @T(IJ/L
find and reference all
software source code

4
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Software Heritage in a nutshell www.softwareheritage.org

A
| .
<+3'%- Software Heritage
L\ﬂAV/‘ THE GREAT LIBRARY OF SOURCE CODE B
v

Collect, preserve and share all software source code

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

v
Reference catalog "Bl Universal archive I

S 0PN .damage ¢
Mot disaster s
Bﬂ@% zmah%lmist de l tlgn
@TOU/L im»g dependce)uLEse E E
G LS = S
find and reference all preserve all software
software source code ) source code )
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Software Heritage in a nutshell www.softwareheritage.org

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

v

Reference catalog "Bl Universal archive ‘Bl Research infrastructure |

Sl CRAN damage ¢
Mol disaster yus
Bﬂ«% %mili%imis dgé_nle,n%n
G AL eran Snobsolete g2
Gyt kST g £
find and reference all preserve all software enable analysis of all
software source code |, source code ) software source code )
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The largest software archive, a shared infrastructure

ey hsearch
e Py
i o 9 e

Cultural Heritage Public Administration

Software Heritage
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The largest software archive, a shared infrastructure

Public Administration

e Py
1  + Sl EME

Cultural Heritage ‘

Software Heritage

Source files Commits Projects
12,538,666,608 2,654,066,174 181,249,577
Directories Authors Releases
10,342,140,231 48,778,458 33,580,610
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An international, non profit initiative built for the long term

Sharing the vision |

[TIHTg

United Nations -
Educational, Scientificand -
Cultural Organization +

sﬂ'lware V GitLab é;zm\mzzlmn % ecllpse
OW2 “fsfe @ §£.959.Fj = ﬁ

Liberté + Egalité + Fraternité
,,,,,,,,,, REPUBLIQUE FRANGAISE

TILinux

[
x

>
ADULLACT
o conservancy

seresn AdaCore § gandinet 2
cie Q) SErERTe
@g(r)erﬁm’oens = / onesource openinventione/wol

And many more ...

www.softwareheritage.org/support/testimonials
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An international, non profit initiative built for the long term

Sharing the vision '@ Donors, members, sponsors

N [ s l: I] 8 INVENTEURS DU MONDE NUMERIOUE

™
§\

United Nations -
Educational, Scientific and -
Cultural Organization +

Diamond sponsor
" cea
sn'lwape v GitLab é; ENGINEERING % ecl | pse -

Platinum sponsors

CW2 %o & _S.L.G_S?_FI E.‘ﬁ @ sewme  ntel

nlnet

MEL . founsarion REPUBLIQUE
TJLINUX .
LINUX N Computer BE Microsoft SENERALE
v 2 SR e,
>~ Gold sponsors
ADULLACT

Dé‘ conservancy invention @ cLijgiF:‘laerirssité g agr\/ﬂ[%g#g
Silver sponsors

q7 ﬂ BEom TR RO AdaCore EM  Google

@creative 5 (\F: apen source openinventionnetwork b ‘

commons

o seperesion ACRY . & gandi.net

GitHub [ vmware

Bronze sponsors

And many more ... PANS FOSSID @ redrat

www.softwareheritage.org/support/testimonials
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Addressing the four needs (see for details)

Archive (12B+ files, 1770M+ projects) I
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https://dx.doi.org/10.1007/978-3-030-52200-1_36
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/
https://codemeta.github.io/codemeta-generator/
https://www.ctan.org/tex-archive/macros/latex/contrib/biblatex-contrib/biblatex-software

Addressing the four needs (see for details)

Archive (12B+ files, 1770M+ projects) I

@ save.softwareheritage.org

e deposit.softwareheritage.org
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Addressing the four needs (see for details)

Intrinsic, decentralised, cryptographically
strong identifiers, SWHIDs

Reference (20 billion SWHIDs)
Archive (12B+ files, 1770M+ projects) |

xxxxxx

E:

3

A -
(] <
6 a

@ save.softwareheritage.org

e deposit.softwareheritage.org

< Now supported in SPDX 2.2, Wikidata etc.

v
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Addressing the four needs (see

Archive (12B+ files, 1770M+ projects) |

@ save.softwareheritage.org

@ deposit.softwareheritage.org

@ Intrinsic metadata from source code
o Contributed the Codemeta generator
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Reference (20 billion SWHIDs)

Intrinsic, decentralised, cryptographically
strong identifiers, SWHIDs
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Now supported in SPDX 2.2, Wikidata etc.

v
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Addressing the four needs (see for details)

» r : Reference (20 billion SWHIDs)
e (AR 1K, DA [areealt) d Intrinsic, decentralised, cryptographically

strong identifiers, SWHIDs

@ save.softwareheritage.org

@ deposit.softwareheritage.org

< Now supported in SPDX 2.2, Wikidata etc.

v

Cite/Credit

o Intrinsic metadata from source code o Contributed software citation style
e Contributed the Codemeta generator biblatex-software, v 1.2-2 now on CTAN

V
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Outline

@ Demo time!
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A walkthrough

e 6 o6 ¢

Browse (e.g. Apollo 11, and your work may be already there !)

Trigger archival, use the updateswh browser extension (GitHub_aetioh aailable tog)
Get and use SWHIDs (full specification available online)

Cite software using the biblatex-software package from CTAN

Example in a journal: an article from [POL

Example with Parmap: devel on Github, archive in SWH, curated deposit in AL

Extracting all the software products for Inria, for CNRS, for CNES, for LIRMM or
for Rémi Gribonval using HalTools

Curated deposit in SWH via HAL, see for example: LinBox, SLALOM, Givaro,
NS2DDV, SumGra, Coq proof, ...
Example use in research articles:

e compare Fig. 1 and conclusions in the 2012 version and the updated version
e SWHID in a replication experiment
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https://twitter.com/gabrielaltay/status/1300218789762662401
https://save.softwareheritage.org
https://www.softwareheritage.org/browser-extensions/
https://github.com/marketplace/actions/save-to-software-heritage
https://docs.softwareheritage.org/devel/swh-model/persistent-identifiers.html
https://ctan.org/pkg/biblatex-software?lang=en
http://www.ipol.im/pub/art/2020/300/
https://github.com/rdicosmo/parmap/
https://archive.softwareheritage.org/browse/origin/directory/?origin_url=https://github.com/rdicosmo/parmap
https://hal.archives-ouvertes.fr/hal-03516539v1
https://haltools.archives-ouvertes.fr/Public/afficheRequetePubli.php?struct=inria&&typdoc=(%27SOFTWARE%27)&CB_auteur=oui&CB_titre=oui&CB_article=oui&CB_resume=oui&langue=Anglais&tri_exp=annee_publi&tri_exp2=typdoc&tri_exp3=date_publi&ordre_aff=TA&Fen=Aff&css=../css/VisuRubriqueEncadre.css
https://haltools.archives-ouvertes.fr/Public/afficheRequetePubli.php?struct=cnrs&typdoc=(%27SOFTWARE%27)&CB_auteur=oui&CB_titre=oui&CB_article=oui&CB_resume=oui&langue=Anglais&tri_exp=annee_publi&tri_exp2=typdoc&tri_exp3=date_publi&ordre_aff=TA&Fen=Aff&css=../css/VisuRubriqueEncadre.css
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https://haltools.archives-ouvertes.fr/Public/afficheRequetePubli.php?struct=LIRMM&typdoc=(%27SOFTWARE%27)&CB_auteur=oui&CB_titre=oui&CB_article=oui&CB_resume=oui&langue=Anglais&tri_exp=annee_publi&tri_exp2=typdoc&tri_exp3=date_publi&ordre_aff=TA&Fen=Aff&css=../css/VisuRubriqueEncadre.css
https://haltools.archives-ouvertes.fr/Public/afficheRequetePubli.php?auteur_exp=remi%2C+gribonval&struct=cnrs&typdoc=(%27SOFTWARE%27)&CB_auteur=oui&CB_titre=oui&CB_article=oui&CB_resume=oui&langue=Anglais&tri_exp=annee_publi&tri_exp2=typdoc&tri_exp3=date_publi&ordre_aff=TA&Fen=Aff&css=../css/VisuRubriqueEncadre.css
https://haltools.archives-ouvertes.fr/?action=export&lang=fr
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
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
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Call to action: policy making

A working agenda I

@ avoid proprietarisation: set the default to open

o publicly funded research software should be open source, exceptions must be justified
o set up institutional support !
o build common knowledge base for technology transfer offices

o establish intelligent and effective incentives
e count quality software contributions in careers, avoid purely numerical indicators,
keep the human in the loop (mind Goodhart’s law)
@ avoid balkanisation, support mutualised common infrastructures

o build on common, shared, open, non profit infrastructures, like Software Heritage
o acknowledge the predominant human component of digital infrastructures

e recurrent funding of their cost

@ proper evaluation of their service
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Learn more
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