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Uberblick

* Einfhrung
« Nachhaltigkeit von Forschungssoftware
 Forschungssoftware definieren und identifizieren

« Zitierung von Forschungssoftware

 Publikation von Forschungssoftware
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Hintergrund: Nachhaltigkeit von Forschungssoftware

Nachhaltigkeiten: Warum Nachhaltigkeit von Forschungssoftware?

* Software und die 17 Sustainable - Software ist zentraler Bestandteil von Forschung! [2]
Development Goals der UN (u.a. [1])

Do you use research software? What would happen if you could no longer
use research software?

* Nachhaltigkeit von (Forschungs-) ‘
Software

* Nachhaltigkeit von (Forschungs-)
Softwareinfrastrukturen

. 2014, aus [3], 417 Befragte an 15 Russel Group Universitaten, UK.
The capacity of the software to endure and to 13 J P

continue to be available in the future, on new * Reproduzierbarkeit
platforms, meeting new needs. » Forschungsperformanz, Ressourcen

Daniel S. Katz * Nachhaltigkeit fur wen?



https://danielskatzblog.wordpress.com/2018/09/26/fundamentals-of-software-sustainability/

DLR.de + Folie 5 > Publikation und Zitierung von Forschungssoftware > Stephan Druskat ¢ Open up! Webinar, HdM Stuttgart > 31.05.2022

Forschungssoftware?

 Teil des ,scientific software stack” [4] » Moglichkeiten des Nachweises
4 Project-specific code ﬁ,%’;ﬁ%vfs"fﬁb‘"’ks' « Bereitstellung durch Autor*innen (Publikation)
3 || Domain-specific tools GROMACS, MMTK, ... - Kuratierte Verzeichnisse (Katalogisierung)
2 Scientific infrastructure BLAS, HDF5, SciPy, ... * Disziplinspezifische Kataloge
(ASCL, swMATH)
1 | Non-scientific infrastructure | gcc, Python, ... . Institutionelle Kataloge

Operating system GNU/Linux, ... (Research Software Directory)
* Generische Sammlungen

X86 processor ... (Research Software Encyclopedia)

« Data Mining und Analyse
* Zitationsanalyse
(offene Zitationen)

 Mindestens: ,Software, die von Forschenden
(direkt) verwendet wird“

i DLR



http://ascl.net/
https://swmath.org/
https://research-software.nl/
https://rseng.github.io/software/
https://opencitations.net/
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Identifizierung durch Zitierung von Forschungssoftware

Comparison of mention types

s PUB o PRO

B INS

B URL e NAM

& I T T T T T
O 0 20 40 60 80 100

% of mentions
Aus [6], forthcoming. Nennungstypen von Software in wissenschaftlichen Pubblikationen in %, in Daten aus [5] und eigenen Daten.
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ldentifizierung durch FAIRe Softwarepublikation

 Findability FAIR Software, open source, nachhaltig
» Accessibility q PID (Persistent identifier SEE

* Interoperability
* Reusability

Metadata MUST HAVE.

Documentation MUST HAVE
License i
Source Code (artifacts), archived

* Nutzen fur Nachhaltigkeit
* Nutzen der ,Marke” FAIR

Full stack

executable Open / restricted |
operating system
dependencies
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Zitierung von Forschungssoftware
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Identifizierung und mehr: Zitierung von Forschungssoftware

« Attribution und Anerkennung flr Research Software Engineers
* potenziell bessere Nachhaltigkeit von Forschungssoftware [8]
» bessere Reproduzierbarkeit von Forschungsergebnissen

More credits
for the software
creators!

More credits for the software creators. The Turing Way project illustration by Scriberia. Zenodo. https://doi.org/10.5281/zenodo.3332807

License: CC BY-4.0
E DLR , ! | “‘ l : ’;‘.'.-4 “ - 4 .::':.P
A L it



http://doi.org/10.5281/zenodo.3332807
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Prinzipien der Softwarezitierung [9]

Software citation principles

1. Importance
Pocr . G- Software wird genauso zitiert wie ein Paper.

National Center for Supercomputing Applications & Electrical and Computer Engineering
at Urbana-Champaign,

Department & School of Information Sciences, University of 1

States
f Mechanical, Industrial, and Manufacturing Engineering, Oregon State University,
Corvallis, Orcgon, United States
* These authors contributed equally to this work.

ABSTR
Software s a critical part of modern research and yet there is little support across the
scholarly ccosystem for its acknowledgement and citation. Inspired by the activities
of the FORCEI1 working group focused on data citation, this document
summarizes the recommendations of the FORCE11 Software Citation Working

Group and its activities between June 2015 and April 2016. Based on 4 review of - . . .
existing community practices, the goal of the working group was to produce a

= niaue identification
consistent policy for software citation across disciplines and venues. Our work is L

presented here as a set of softy ion principles, a di fthe

for developing the principles, reviews of existing community practice, and a

discussion of the requirements these principles would place upon different
stakeholders. Working examples and possible technical solutions for how these

.
principles can be implemented will be discussed in a separate paper. 4 P e r S I St e n C e
L]

Subjects Digital Librarics, Softwarc Engincering
Keywords Software citation, Software credit, Attribution

SOFTWARE CITATION PRINCIPLES

The main contribution of this document are the software citation principles, written fairly [l - -
concisely in this section and discussed further later in the document (see Discussion).
In addition, we also motivate the creation of these principles (see Motivation), .

describe the process by which they were created (see Process of Creating Principles),

Submitted 24 June 2016 summarize use cases related Lo software citation (see Use Cases), and review related
23 August 2016

e — Zitierung ermoglicht den Zugang zu Software und ihren Metadaten.

2. Credit and attribution

Daniel §. Katz, d.katz@icee.org
e cttor 1. Importance: Software should be considered a legitimate and citable product of
Silvio Peroni rescarch. Software citations should be accorded the same importance in the scholarly
DO 10:7717Tpecef 86 record as citations of other research products, such as publications and data; they
should be included in the metadata of the citing work, for example in the reference list

© Copyrignt ! . ¢ !
2016 Smith et a1 of a journal article, and should not be omitted or separated. Software should be cited on

Distributed under the same basis as any other research product such as a paper or a book, that is, authors 6 S - - -
Creative Commons CC-BY 4.0 should cite the appropriate set of software products just as they cite the appropriate set e C I f I C I t y
of papers. | ] p
Zitation identifiziert die verwendete Softwareversion.
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Praxis der Softwarezitierung: zitieren und zitiert werden

« Software zitieren nach den Software Citation Principles!

Problem (fir beide Seiten): Zitationsmetadaten!
Name der Software?

Autor*innen?

Verlag?

Veroffentlichungsdatum?

Software citation principles

Arfon M. Smith"#*, Daniel S. Katz**, Kyle E. Niemeyer™* and
FORCE11 Software Citation Working Group

! GitHub, Inc., San Francisco, California, United States
ing Applications & Flectrical and Computer Engineering

| Center for Superc

Department & School of Infi
Urbana, Illinois, United States

3 school of Mechanical, Industrial, and Manulfacturing Engineering, Oregon State University,

Corvallis, Oregon, United States
* These authors contributed equally 1o this work.

jon Sciences, Uni

ity of Tllinois at Urbana-Champaign,

© rcenvironment / rce  Pebix
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e = Gotatle
Welcome to RCE (Remote Component Environment) ¥
" bl 1 At ot o e 1023
xample Workflows
P I3 About RCE o R -
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What's New? -
R €2010-2021 DIR, Germany. Al rights resesved.
Browse the latest new | ™ £2006-2010 DLR. Fraunhofer SCAL Germany. All -
1 reserved. -
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newsiete Follow us on Twitter: nttpy/witt
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Submitted 24 June 2016
Accepted 23 August 2016
Published 19 September 2016
Cormresponding author

Danicl 5. Katz, d katz@icce.org
Academic editor

Silvio Peroni

DO 10.7717/peerj-cs.86

& Copyright

2016 Smith et al.

Distributed under

Creative Commons CC-BY 4.0

Software citation principles

Arfon M. Smith'*, Daniel S. Katz*, Kyle E. Niemeyer”* and
S tation Working Group

. United ates

" Gt nc, San Franci

Urana, Hlinois, Urited Stacs.

Corvallis,Oregon, Usited States
* These authorscontibuted equaly 1o this work.

i

 citation. Inspired by the activitics
of the FORCEI1 working group focused on data citation, tis document
summarizes the recommendations of the FORCEI1 Software Citation Working
Group and its activities between June 2015 and April 2016. Based on a review of
existing community practices, the goal of the working group was 10 produce a
consolidated set o citation principles that may encourage broad adoption of a
consistent policy for software citation across disciplines and venues. Our work is

for developing the principles, reviews of existing community practice, and a
discussion of the requirements these principles would place upon different
stakeholders. Working examples and possible technical solutions for how these:
principles can be implemented will be discussed in a separate paper.

Subjects Digital Libraics, Software Engincering.
Keywords citation, Software redit, Attribution

SOFTWARE CITATION PRINCIPLES

written faidly
conciscly in this section and discussed further later in the document (sce Discussion).
In addition, we also motivate the creation of these principles (see Motivation),
describe the process by which they were created (sce Process of Creating Principles),

ire use cases related to itation (sce Use Cases), and review related
work (see Related Work). We also lay out the work needed to lead t0 these software.
itation principles being applied (sce Future Work).

‘Submtted 24 June 2016

1 hould be considered a d citable product of

wscarch. e accorded he same importanc i the scholarly
record as citations of other research products, such as publications and data; they
@ Copyright shor of ng work, for cxample in
e oo ; :
P as a paper or a book, that is, authors
w0
of papers.

OPEN ACCESS

/t

How to cite this article Smith et al. (2016), Sofiware citation principles. Peer] Comput. Sci. 2:e86; DOI 10.7717/peerj-cs.86

© G 1023 by 10
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Praxis der Softwarezitierung: das Citation File Format (CFF)
https://citation-file-format.github.io/

» autoritativ

. cff-version: 1.2.0
* kontromerbar message: IT you use this software, please cite it using these metadata.

R prinzipientreu“_ title: My Research Software

abstract: This is my awesome research software. It does many things.

authors:
- family-names: Druskat
v given-names: Stephan
1' Importance . orcid: "https://orcid.org/0000-0003-4925-7248"
. . . version: 0.11.2
2. Credlt and a.ttrlbutlon date-released: "26021-607-18"
. . L . identifiers:
3_ Un|que |dent|f|Cat|On* - description: This is the collection of archived snapshots of all versions of My Research Software
type: doi
4. Persistence* value: "10.5281/zenodo.123456"
) - description: This is the archived snapshot of version ©.11.2 of My Research Software
T type: doi
**
5- ACCGSS|b|||ty value: "10.5281/zenodo.123457"
L. license: Apache-2.0
0. SpeCIfICIty** repository-code: "https://github.com/citation-file-format/my-research-software"

METADATEN: In einer CITATION. cff-Datei im Source Code Repository



https://citation-file-format.github.io/
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I I O tWa e . . :

preferred—citation:

authors:
_ family-names: D
n-names: Stephan

ruskat

h Software”
referenCES:

give
title: “goftware paper about My Researc
type: article
ritle: "My Research software” _ authors:
_ family-names: Spaaks
given—names: wjyrriaan H."
title: "The foundation of Research goftware”
type: software
- authors:
_ family-names: Haines
given—names: Robert
title: "ruby CFF Library”

type: software

yersion: 1.0
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Praxis der Softwarezitierung: das Citation File Format (CFF) - Tooling

julia
Bearbeiten & aktualisieren —:Go &

. %
. - # This CITATION.cff file was generated with cffinit. M M
e B e e © « Validieren a u[«_ 33
o - e, s ot s i « Konvertieren , JS \Q
o soemre ) ) TypeScript
- « GitHub-Integration - @hp
;;:nhlndmlul@dlrde .Mn;: s(oph;n.drulknldlr.do p p Ut h On p p
. roir NEtpec arosd ora/0000-a0ed-926.T2a8" 00 Readme
German Aerospace Center (DLR) hitps:i/orcid org/0000-0003-4925-7248
oo OEmm o afs CC-BY-4.0 License
CZ2 Cite this repository ~
Cite this repository
oAl e If you use this software in your work, please cite it
o using the following metadata. Learn more
Previous b lownloa
netherlands ST center APA BibTeX
.. e . . Druskat, S., Spaaks, J. H., Chue Hong, N., H: o
cffinit: Webtool fur die Erstellung von CFF-Dateien -
https://bit.ly/cffinit
View citation file



https://bit.ly/cffinit
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Publikation von Forschungssoftware
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Publikation? Von Forschungssoftware?

~odeod ol ! hicl
S of o hei oad-anbi

* FAIRe Softwarepublikation in einem Open Access Repositorium (mit DOI)!

* (Publikation in einem Software Journal, z.B. JOSS)

» Offene Frage: Qualitatssicherung in der Softwarepublikation

i DLR



https://joss.theoj.org/
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Publikation von Forschungssoftware

« Wann publiziere ich eigentlich?
 Verhaltnis Publikation-Release

* VVerhaltnis Publikation-Commit

 Publikationsgrtinde
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Praxis der Softwarepublikation: Beispiel Zenodo

Upload

September 22, 2021

cffconvert

Comimuni

 softmare | Open Access |

(® Spaaks, Jurrizan H,; Klaver, Tom;, & Verhoeven, Stefan; (3 Druskat, Stephan; Leoncio Netto, Waldir

Command line program to validate and convert CITATION.cff files.

Preview v
= B authors-creators ~
= mone
= B GFA_AD
= [ .zenodo json 198 Bytes
= [ CITATIOM cff 295 Bytes
= [ apalike txt 34 Bytes
= [ bibtex bib 91 Bytes
= [ endnote.enw 59 Bytes
= (ris.txt 67 Bytes
= [ schemaorg.json 430 Bytes
= [Mitest_1_2 0 authors_creators_one_GFA_AQ apalike_object.py 1.6 kB
= [Mitest_1_2 0 authors_creators_one_GFA_AQ bibtex_object py 1.6 kB
= Mtest_1_2_0_authors_creators_one_GFA_AO_citation_py 415 Bytes
= Mtest_1_2_0_authors_creators_one_GFA_AO_endnote_object py 16 kB
= [(test_1_2 0 authors_creators_one_GFA_AO_ris_object.py 1.7 kB
= [(test_1_2 0 authors_creators_one_GFA_AQ_schemaorg_object.py 2.5 kB
= [(test_1_2 0 authors_creators_one_GFA_AO_zenodo_object.py 1.8 kB
- MCFA__
= [ zenodo json 102 Bytes
Files (730.7 k8) h
Name Size
cff-converter-python.zip 7307 kB @ Preview | & Download

md5:0e4f0f3c6e03319487a034599c59d0b @

VC\tal ons @)

Show only: Literature (0) [ Dataset(0) [ Software (0) [ Unknown (0)

[ Citations to this version

Mo citations

23,285 168

@ views & downloads

See more details

Available in

GitHub

Indexed in

OpenAlRE

Publication date:
Septernber 22, 2021
DOI:

Keyword(s):
= 0 0 ) B
vt ] x| s in o o
Related identifiers:
Supplement to
ithub com/citation-file-format/cff-
r-python/tree/2.0.0

License (for files):
£ Apache License 2.0

Versions

Version 2.0.0 Sep 22,2021
10.5281/zenodo. 5521767

Version 1.3.3 Nov 12,2019
10.5281/zenodo. 3539301

/ersion 1.3.2
10,5281 /zenado. 3529421

« Zenodo (https://zenodo.org) ist ein Open
Access Repositorium fur digitale
Forschungsartefakte (inkl. Software)

DOl und , Titelseite”
 Parent DOI
 Metadaten

Direkter Download von Software,
Dokumentation, etc.



https://zenodo.org/
https://zenodo.org/
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Praxis der Softwarepublikation: Citation File Format + Zenodo

) citation-file-format/citation-file-format

GitHub / Releases O Create release

% 1.2.0 citation-file-format/citation-file-format: 1.2.0 + Published
March 16,2022  Software | Open Access

©120

sdruskat/campussource: v0.1.0

Citation File © Creete CITATION cff
o - CITATION cff files are plain text files with human- and machine-readable citation information for software. Code developers can
) )
Step h an D rJSth include them in their repositories to let athers know haw to correctly cite their software.
An example of the CITATION cff for this release can be found below

A release without a CFF file.

Preview v

date-released: 2017-12-18

[§ campussource-0.1.0.zip

I sdruskat-campussource-ad6ecd3
March 16, 2022 Open Access
- [3 README md 49 Byles  software | Open Access |
1  cff-version: 1.2.8 (® Druskat, Stephan |
2 message: "IFf you use this software, please cite it as below." This is a release WITH a CITATION. off file tada:
3 authors:
4 - family-names: "Druskat" If you use this software, please cite it as below.
5 given-names: “"Stephan™
6 orcid: "https:/forcid.org/eeee-eea3-4925-7243" Preview -
7 title: "CampusSource Example Deposit”
8  version: 8.2.8 [§) campussource-0.2 0 zip
¢ doi: 18.5281/zenodo. 1835718 8 sdruskat-campussource-1211c23
18 date-released: 2822-83-16 o [ CITATION. cff 360 Bytes
11 url: "https://www.campussource.de/events/e2283hagen/#Programm” > [3 README.md 49 Bytes
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Zukunft der FAIRen Softwarepublikation: HERMES

http://software-metadata.pub/ | Konzeptpapier [10]

—

Source code Cl/cb - Publication
repository ; repository
1
\..________/ 1
N 0 Platform API
A (execute) | Tgiate )
»|||Metadata files |« ¢ collate ) |
. . i
\_/—\
1
. Y o > -+ - |- J
I
Code files |« ¢ collate | HERMES
4 T workflow
\_/—'\
\ o e
1 N
. blish
Documentation ---bl (publish )
. g [ collate )
files -
‘\__/\



http://software-metadata.pub/
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Zusammenfassung, Ausblick, offene Frage

Software ist wichtig, deshalb ist Nachhaltigkeit von Software wichtig

Nachhaltigkeit wird geférdert u.a. durch Nachweis der Nutzlichkeit (Zitierung) und Auffindbarkeit und
Nachnutzung (FAIR, Publikation)

Die Grundproblematik ist klar, einige Probleme sind geldst, andere noch nicht, einige sind schwierig
Vielleicht brauchen wir tatsachlich ein komplett anderes System (s. Metriken)?

Praktisch flr die Gegenwart von Softwarezitierung und -publikation:
« Citation File Format
« Zenodo

In naher Zukunft: groRtmogliche Automatisierung (HERMES)
Zukunft von Softwarezitierung und -publikation?

Offene Fragen:
 Software und KPIs
» Metriken: wie tappen wir nicht in die h-Index-Falle?

i DLR
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Vielen Dank!

e stephan.druskat@dir.de
o Twitter: @stdruskat
« ORCID: 0000-0003-4925-7248

* citation-file-format.qgithub.io
» software-metadata.pub

FOrderung vorgestellter Arbeit durch:

» Software Sustainability Institute (EPSRC through grant EP/H043160/1; EPSRC, BBSRC and ESRC
Grant EP/N006410/1; EPSRC, BBSRC, ESRC, NERC, AHRC, STFC and MRC grant EP/S021779/1)

» Helmholtz Metadata Collaboration (ZT-I-PF-3-006)

i DLR



mailto:Stephan.druskat@dlr.de
https://twitter.com/stdruskat
https://orcid.org/0000-0003-4925-7248
https://citation-file-format.github.io/
https://software-metadata.pub/
https://gow.epsrc.ukri.org/NGBOViewGrant.aspx?GrantRef=EP/H043160/1
https://gow.epsrc.ukri.org/NGBOViewGrant.aspx?GrantRef=EP/N006410/1
https://gow.epsrc.ukri.org/NGBOViewGrant.aspx?GrantRef=EP/S021779/1
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