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Claritying the magic - what is software?

@ worldofprogrammers

Your program How users see it

user interface user interface

-

'O‘ic \'.-“

., MAGIC

https://www.reddit.com/r/ProgrammerHumor/comments/70fuamp/programming_is_magic/
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Software as a concept
° or entity
e the around the project
e the software / algorithms / solutions

Not a digital artifact
Software artifacts
e Executables

e Source code

A very large collection of digital artifacts
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Software Source Code is special

Software is not just another type of data ALL MODERN DIGITAL
INFRASTRUCTURE

F — g

Software evolves over time s
e projects may last decades
e the development history is key to its understanding

A PROTECT SOME

RANDOM PERSON

J IN NEBRASKA HAS
BEEN THANKLESSLY

e millions of lines of code MANTANNG
e large web of dependencies f LM e
e easy to break, difficult to maintain -
{

.
—

Complexity

e sophisticated developer communities

NPS.ZZWWW.reddit.com/r/Proara
mmerHumor/comments/icTzmc/d
ependency_xkcd/
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https://www.reddit.com/r/ProgrammerHumor/comments/ic1zmc/dependency_xkcd/
https://www.reddit.com/r/ProgrammerHumor/comments/ic1zmc/dependency_xkcd/
https://www.reddit.com/r/ProgrammerHumor/comments/ic1zmc/dependency_xkcd/
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Software is a pillar of Open Science
A key pillar: software < >

Research Software (source code) -
Open Source
Repositories

> created

o during the research process

o for aresearch purpose

Open Access

Open Data Sets
Repositories

Repositories

— The links in the picture are important!

Software in research
Three pillars of Open Science

=> used for research Software Heritage CC-By 4.0 2019

Software has multiple facets:
FAIR4RS output: Gruenpeter et al. Defining Research Software: a

controversial discussion (Version 1). Zenodo. - atool
https://doi.org/10.5281/zen0do.5504016 - aresearch outcome or result

- the object of research

FAIRCORE4EOSC 2023 | 04/07/2023 | Gruenpeter M.| CC-BY 4.0 | #4/18


https://doi.org/10.5281/zenodo.5504016

EOSC

s Supporting a FAIR EOSC

Use cases

Researchers

e archive and reference software
used and created in articles
find useful software
get credit for developed software
verify/reproduce/improve results

Laboratories/teams

e track software contributions
® produce reports
® maintain web page
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Research Organization

know its software assets for:
e technology transfer,

® impact metrics,

e Strategy

Curators

e verify and curate software metadata

e provide documentation on software
curation

® monitor research teams’ production
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DEOSC

@Culture change: Make software a first class output

A Make it required

RSAC

Icartves Make it rewarding
EOSC Research Software
APIls & Connectors / Cowiiniinitias \ Make it normative
/ User Interface/Experience Make it easy
[/ Infrastructure Make it possible ] '. .‘ eLIfe

” SW M ATH Pyramld from Strategy for Culture Change Brian Nosek (2019)
an information service for mathematical software e

DataCite e __l EPIlsciences (-;\
d :?QE} Software Heritage @ | == ar

OpenAlRE 'A%

~

i Data Archiving and Networked Services
P 1L -
ﬂ r SCHLOSS DAGSTUHL riANS
L =.I Leibniz-Zentrum fiir Informatik
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https://www.cos.io/blog/strategy-for-culture-change
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What is at stake”?

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)
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DEOSC

Archive, Reference, Describe and Cite Software

Focus on Software Source Code

State of the Art
N - Best Practices & Open Problems
Infrastructures - Cross Cutting Concerns

- for Research
. Software

The Road ahead
- Requirements & Criteria Aggregators

« 13 Workflows /
- Use Cases examples

Scholarly repositories

Recommendations ] _
Universal Software Archive
- Standards & Tools

SIRS report: European Commission, Directorate-General for

Research and Innovation, Scholarly infrastructures for research ° P O | ICy reC O m m e n d a-t I O n S

software : report from the EOSC Executive Board Working Group

rchitecture Task Force , Publications Office, s . v \’f o
hpsoamenemsusan 2z o+ Long term perspectives < //;1“’3 ~ Software Herltage
NA4

—
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https://data.europa.eu/doi/10.2777/28598
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Why archiving (research) software is important?

Source code is fragile! ) d am a g e

d]_S aSter reference
smalicious delet

torage

e
O

Il

® ot
& = o= O

= Sobsolete 5= =

I8IN8 5 dependencies  SSE =

S 4= SO

— S
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3_ Software Heritage

An international and non-profit infrastructure launched in 2016

Y 4

&z'zza/- == La Fondation

Sharing the vision

“N[” Uunesco

built for the long term
Donors, members, sponsors

Diamond sponsor @

Platinum sponsors

n
s intel
Sﬂ"wal‘e v GitLab 4 ; ENGINEERING 'g eCI | pse @ I n e ®

gt L \V/
W2 &  51Qorr E . 2 m. Microsoft &l EA vﬁ
fsfe nlnet Libertd + Egalics + Fra U, Gold sponsors

73

1LiNUx ~~~~~~~~~ Rtpunuqu”nmcmsz SORBONNE o
Ld BTN " v & Computer Opsninventionfeior UNIVERSITE ] gg Parie "
o - f?%ﬂ’[m AMATIC 0! ulstory )
ACT » useum ‘T’ Silver sponsors
ADULL
" O, d‘ t m (ongg'\;d“(y [UNivERSITA
o AdaCore & gandi.ne AdaCore £ GitHub Google /i
- = FREE SOFTWARE
C:‘-,‘ — FOUNDATION Bronze sponsors why
[ <« e e s e,y M SCUOLA
@Creatlve | f .. openinventionnetwork EE tomaue
mons . s &

http://www.softwareheritage.org/support/testimonials
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http://www.softwareheritage.org/support/testimonials

statistics on June 19th 2023 on the Software Heritage archive

A
-~

v "
<5 </> Software Heritage
2\ A7
The m\ilssion to collect, preserve cnd share source code
Source files Commits Projects
15,769,273,132 3,276,619,808 240,995,441

And also ...
@)

T %

=]
DEPOSIT CRAWLING SAVE CODE NOW ES
to submit software | SERVICE _I-S'{
source archivesand ~ ==per SR R | & Rescue
its associated @ debian © GitHub At any time, for free: v T
metadata woitleh  Vew T e For a project operations ¢
s S e e o Forafoms
. ';}-QNij(OS ( zﬁﬁlﬁ ( m Ta G\TOR\OUS Google code @
% eLife ﬁ\\\ HAL | | @maw  5® G

:
. . o B|tbuCket
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https://archive.softwareheritage.org/
https://archive.softwareheritage.org/
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Save any yedr code now!

https://save.softwareheritage.org/

Save code now

:g:;h Software Heritage = Save code now Enter a SWHID to resolve or keyword(s) to search for in origin URLs
rchive
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 6

[ save code now git 0 v Submit e

0 Help

Help Browse save requests ;

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

O also via the webhook endpoint (doc) or browser extension
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https://archive.softwareheritage.org/save/
https://www.softwareheritage.org/2023/06/01/webhooks-integrate-swh-workflow/
https://docs.softwareheritage.org/user/save_code_now/webhooks/index.html
https://www.softwareheritage.org/browser-extensions/

“Neosc ‘ FAIRCORE4EQSC

Core Components Supporting a FAIR EOSC

Browser extension - making it easy

Pulls Issues Marketplace Explore

& rdicosmo/parmap Pubi & Pin  @Unwach 6 ~ % Fork 20 Stared 86
<> Code (O Issues 4 [ Pullrequests 1 (O Actions [ Projects [ Wiki () Security <« This tab shows
the archival status
¥ master ~ Go to file Add file ~ About of the rep()SltOfy
Parmap is a minimalistic library up to date
Roberto Di Cosmo Added BibLaTeX entr onJané 0280 allowing to exploit multicore Yellow: not up to date
architecture for OCaml programs ‘Grey:) not archived yet
B config Use Array.create float instead o 14 months ago with minimal modifications. m not archivable (private)
i example Do not install the example 2 years ago & rdicosmo.github.io/parmap/
B src Merge branch 'rdicosmo:master 6 months ago 0 Readme
B tests Only run tests/floatscale on 64b. . 6 months ago &3 View license
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e Components Supporting a FAIR EOSC

Where is the metadata available ?
Extrinsic metadata lives alongside the software

Catalogs, registries & Aggregators Scholarly repositories Scholarly publishers
e ASCL e Zenodo (InvenioRDM) e [POL
e SwMath e HAL o clife
e  OpenAire e DANS (DataVerse) e Dagstuhl
e libraries.io ° e Episciences
e Research Software Directory - escience center ¢
e WikiData
[ ]

Package manager platform (not
Software development platforms

intrinsic file)
(on platform page)
. e NPM
e Bitbucket 5
e  Sourceforge

o
FAIRCORE4EOSC 2023 | 04/07/2023 | Gruenpeter M.| CC-BY 4.0 | #14/18
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Core Components Supporting a FAIR EOSC

The case of intrinsic metadata

@ Fulwidth

In the software source code itself ::--

Home

Enter a SWHID to resolve or keyword(s) to search for in origin URLs n

B RawfFile Save again

Hemee = Browse thearchive
Archive
Q https://github.com/rdicosmo/parmap (2
[ ] READM E I @ 24)une 2023,11:45:42 UTC
P L I C E N S E @ < Code P Branches(s2)  ® Releases@o) B Visits
° A UTH O RS x * Branch: HEAD ~ 2dcof46 | codemeta json
(%] Tip revision: d: d authored by Roberto Di Cosmo on 25 November 2022, 20:30:16 UTC
P codemeta .json O ‘Update biblatexsnippret
e package management S
{
o Om mI "@context": "https://doi.org/10.5063/schema/codemeta-2.0",
p X "@type": "Sof twareSourceCode",
"license": "https://spdx.org/licenses/LGPL-2.0-only",
o package.json
- "datePublished": "2011-07-18",
"dateModified": "2022-01-03",
le) "issueTracker": "https://github.com/rdicosmo/parmap/issues”,
“name": "Parmap",
"version": "1.2.5",
CITATION .cff vapplicationcategory": "Parallel conputing”,
“developmentStatus": "active",
Ab t "referencePublication": "https://doi.org/10.1016/j.procs.2012.04.202",
L] .ADOU “progranmingLanguage" : [
"ocaml"
1.
"operatingSystem": [
"Linux",
"Macos”
1

Human readable (e.g README)
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“relatedLink": [
"https://opam.ocanl.org/packages/parmap/"

Machine actionable (e.g codemeta.json)

swh:1:cnt:0be13d6d1d0c0b377cd6e9e152d24c4e0b08d37d



https://archive.softwareheritage.org/swh:1:cnt:0be13d6d1d0c0b377cd6e9e152d24c4e0b08d37d;origin=https://github.com/rdicosmo/parmap;visit=swh:1:snp:e4b14ad0619db71bb86ebac7edc7c6c8ab234ee9;anchor=swh:1:rev:963608763589e03de38e744d359884d491e65460;path=/codemeta.json

HAL (CCSD) x SWH = Connectlng the scholarly ecosystem

researcher

- 1. work on a VCS

save.softwareheritage.org

3. submit SWHID & metadata

SWORD

swh:1:dir:ec4ae097465d9ea51589537ea94b2ea50e8d134d

digital archivist |

o
"o

cite & browse deposit metada

: hal-02309043, version 1

Bl &

moderate
deposit

Q validate

save and publish
deposit

In HAL, 2 options for researchers:

3" Copy-pasting a PID
<) Adding files

Save code now ]

https://hal.science/hal-02130801

HAL

oEREER B @ By C
8 $8igikz8s @

Home | Subent | Browse-

Search

Free and accessible knowledge

Documentation

163
GNU Lasaar Ganeral Public Licenss v2.1 or

PSRy
</> <[>
\TA

A

~

v
A

=  Browsethearchive

https://hal.archives-ouvertes.fr/hal-02130801 &

e
R

vvvvv
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swh:1:dir:393b611a1424f032
e83569bf6762502371cfcf65

U/

Open Science series: the software source code deposit



https://hal.science/hal-02130801
https://archive.softwareheritage.org/swh:1:dir:393b611a1424f032e83569bf6762502371cfcf65;origin=https:/hal.archives-ouvertes.fr/hal-02130801;visit=swh:1:snp:19c29b988fe02623c70c7dc8bc97c42481eb691b;anchor=swh:1:rev:e8e18328952266b7875c692963b11963b1496107
https://archive.softwareheritage.org/swh:1:dir:393b611a1424f032e83569bf6762502371cfcf65;origin=https:/hal.archives-ouvertes.fr/hal-02130801;visit=swh:1:snp:19c29b988fe02623c70c7dc8bc97c42481eb691b;anchor=swh:1:rev:e8e18328952266b7875c692963b11963b1496107
https://youtube.com/playlist?list=PLD2VqrZz2-u3bOWtoCoBIh5Flt6iYXsq3

ponents Supporting a FAIR EOSC

“NeoscC ‘ Eéﬂ!}RCORE EOSC B RSAC

EOSC Research Software ! EOSC Software

,." Heritage Mirror

Work Package 6 Objectives g

APIs & Connectors

software artifacts by l@ Bl ccross s
o implementing the key recommendations of the EOSC SIRS report i

o using the CodeMeta standard, and the SWHID identifier. BANS @4swMATH
% 2 new EOSC-Core components supporting a FAIR EOSC:

o EOSC RSAC: Research Software APIs and Connectors to ensure the long-term ¢ g

preservation of research software in different disciplines DataCite ~ OP"*"®
o EOSC SWHM: Software Heritage Mirror to equip EOSC with a mirror of the
Software Heritage universal source code archive LEWDG
% Design of curation mechanisms to support quality metadata, and generation of
appropriate citations from the metadata. ’ A gr

Contribute to standardisation for software metadata and identifiers

* ¢

Set up of regular archival in Software Heritage for core EOSC code hosting platforms

FAIRCORE4EOSC 2023 | 04/07/2023 | Gruenpeter M.| CC-BY 4.0 | #17/18
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Why CodeMeta?

e A subset of schema.org

librairies.io

Software schemes

FSF directory

catalogs /

registries <
n L '
p N\ | PRONOM |
( Q7397- software w Wlkldata )
PN Q341 free software (
swMATH ( ADMS.SW Dlgltal " T
7 (Soﬂw:reSourceCode) Preservation { .PREMIS( )
SoftwareApplication

An I nl — ;;\ .DBPedI:
. acade C CO u ty k% ii—/ (reuurceType:Soﬂware
discussing software metadata S et
Management & 5

e A crosswalk table - mapping the
metadata landscape
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Scholarly Ecosystem <€

Datacite

General schemes

Gruenpeter M. and Thornton K. (2018) Pathways for Discovery of Free
Software (slide deck from LibrePlanet 2018).

https://en.wikipedia.org/wiki/File:Pathways-discovery-free.pdf accessed

on 6.11.2020.

Mappings => Translation

18


https://en.wikipedia.org/wiki/File:Pathways-discovery-free.pdf
https://en.wikipedia.org/wiki/File:Pathways-discovery-free.pdf
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Core Components Suppomng a FAIR EOSC

EOSC

Thank you for your attention!

<.} Archive your code!

https://save.softwareheritage.orqg/

oo Describe your code with metadata

README, LICENSE, AUTHORS, codemeta.ison

Keep in touch

morane@softwareheritage.org

@moraneottilia @FAIRCORE4EOSC
@SWHeritage

* ¥

* X x

*

Funded by
the European Union

(0]

(0]

Software Heritage newsletter

FAIRCORE4EOSC newsletter

Hot from the press: Research Software MetaData
The FAIR-IMPACT Deliverable - Guidelines for
recommended metadata standard for research
software within EOSC (V1.0 DRAFT NOT YET
APPROVED BY EUROPEAN COMMISSION). Zenodo.

10.5281/zen0d0.8097536
#RSMD_guidelines
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