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Spoken Word

* Hello Everbody

* My name is Peter Lowe, I work for the Berlin Social Science
Centre.

 Today I am reporting about the emerging practice of applied
software citation for open source research software and due
scientific credit.

WZB



Open Source is part of Open Science.

Open Educational
Resources

Open Access
Open Peer Review

Open Methodology

Open Source ]

Open Data

Open Science
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« SLIDE 1
 The current paradigm for science is open science.

* [t rests on several pillars, one of them is open source, another is
Open access
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Open Science has many aspects

o Open Access Definition
Open Access : ~ Open Access Initiatives
Open Access & ~ Gold Route
Open-Access Routes »
Green Route
Open Access Use and Reuse
Open Methodology g Open Blg Data
Open Data Definition

o Open Data Journals

Open Educational
Resources

Open Peer Review

Open Source

oo « There are many aspects of Open Science. @ Open Data Standards
. o Open Data Use and Reuse
* Open Source is one of them e Open Govemnment Data

o Definition of Open Reproducible Research
, Irreproducibility Studies
Open Lab/Notebooks
Open Reproducible Research o — o~ Open Science Workflows

Open Science

Open Science |«

e : . . .
Open Source in Open Science Open Source
& Open Science Definition ' o Reproducibility Guidelines
Reproducibility Testing N )
: o Bibliometrics
F : : Open Metrics and Impact & .
NAlapyg Open-Science Evaluation g - O e ~ Semantometrics
O CCessiblg /n t g =R o Webometrics
ar o
”’ Perapg /Qeu o Open Science Guidelines © Funders policies
0 Sl Organisational mandates » o Governmental policies

Institutional policies
Open Access policies
Open Data Policies

'." Open Science Policies &

Subject policies & -
o Open Repositories
FO STER Open ScienceTools & ' o Open Services

Open Workflow Tools

Open Science Projects

https://en.wikipedia.org/wiki/Open_science#/media/File:0s_taxonomy.png
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Digital Persistent Identifier (PID) 101 ® & y

DOI and ORCID are machine actionable: e.g. Webbrowsers ,eat them”, so do databases

Flavours of Digital Object Identifiers fl> DOI 10.5281/zenodo.10927988

B=d ) publications (journal articles, books)

_E_d Data
=14 Software

X d Concept (Software project name)
d  'Version (a software release)

[
Open Researcher and Collaborator ID

WZB
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. https://orcid.org/0000-0003-2257-0517 R my own ORCID!
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- Digital persistent identifiers are key enablers for Open Science,
such as

« DOI identifiers, can be applied to both publications and software,
and also

» ORCID Identifiers for individual persons.
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Open Source in Open Science:
Players and game tokens

§r|alal Player: Scientists
1hi

Lo

Player: Software developers

A

. https://orcid.org/0000-0003-2257-0517

X
° o,

Publications with DOI é

@l

i

\ / Software with DOI

WZB

DOI 10.5281/zenodo.10927988
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The citation of research software can be understood as a social
game, with scientists and software developers as separate teams,
using ORCID and DOI as game tokens.

To understand, how this software citation game currently works,
technology management concepts, namely the Gartner Hype Cycle
and Techology Readiness Levels were applied.
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S A L R , .
O & O Open Sourc.e in Open Science
Mastering the game

Open Source in Open Science

. Expectations
rprof“ismgf
ove

Innovation Trough of Wher€ d
Trigger Disillusionment

Peak of Inflated Gartner Hype Cycle

A9 A representation of the maturity,

4@ adoption, and social application of
¢ ption, pplication o
specific technologies.

Plateau of
Productivity

Data Intelligence. 2021;3(1):88-94.
doi:10.1162/dint_a_00081 Time
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Service Quality
Technology Readiness Levels (TRL)

@ Open Source in Open Science
Technology Readiness Levels Sysiem Teet, Loswich 7N Moon 1o
(TRL) & Operations TRL 9 aing
—_ accomplished
TRLs are method for System/Subsystem TRL 8
. . . Development _—
estimating the maturity of —_—
technologies during the TRL7
121t Technology o)
acquisition phase of a Demonstration Pen Source in o
program. — | 2 PeN S,
r

: Technolo O w
TR]._S enabl.e consistent and Dovelopmant Stan now
uniform discussions of : :

technical maturity across Research to Prove
different types of technology. Feasibility

Open Source in Open Science

Basic Technology
Research

J. F. Kennedy

,Moonshot" -idea Gaming begins

HORIZON Edfpe 2021-2027
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LEVEL

zitts  Open Source in Open Science [ Level1 §
(=) Game Levels and Missions [ Level2

Overview

P icvel1 ¥ World building
 Develop basic infrastructure skills

 Implement basic building blocks
* Create a critical mass for Level 2

I Level 2§ Exploration

« Explore the maze
e (Chart the maze

https://www flaticon.com/free-icon/level _5790892  https://upload.wikimedia.org/wikipedia/de/thumb/5/57/Minecraft_logo-SVG.svg/300px-Minecraft_logo-SVG.svg.png
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Software citation can be understood as a two stage multiplayer
game, where both game levels are interlinked.
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When did the game start ? P Levell
Where are we now ? [ Level2 §

[ 2022 ] [ 2023 ] H}"Pe CYCle Level 1
= [

EE Ppectations

World building

rasdaman | £
l Level 1 ' i

. — d $ .
= |$"-.II.' (201 7_‘|

Exploration Hype Cycle Level 2
' Level 2 ' Lol

D Springee EL'd d :% 4 &>~  productivity

Innovation = Troughof

rrrrrrr

|\

d |ld 5‘- > Crossref 2022—\ -
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ﬁ ;i Two kinds of players: Status 2024
I

qu?l @ 106 Persons
g * Active players

71 authors :,;/7}';;;\ ->16 publictions
16 authors » R @ U -> 5 publications
5 authors QGIS -> 2 publication
Due
Scientic . .
Credit All other projects: Springer Handbook: Open Source GIS Chapter:
14 authors
® °
&t
405 P
2 - Passive players I-th_l_' S iy
I-%  All software project teams playing level 1 L
AT

* And their team members
» Persons can play both as passive and active players ! WZB
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A test group of over 20 software projects, was monitored for two
years, based on records from the CrossRef database to map out
the current state of the game.
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| Level 2 |

Publication Top Scores
(thanks to the active players / authors!)

Approach:
Query CrossRef for Software DOI, locate related publication DOI, analyse metadata

- SO

% ) 16 publictions by 71 authors -> credit for 101 developers

KRGIS 2 publication by 5 authors -> credit for 149 developers

@ P RO J S5 publications by 16 authors -> credit for 41 developers



Flevel2d  Compiling Publishers and Journals gj

Navigation Charts for Publication Planning —

N~ [ )
-lllﬁ g Id—j> > Crossref I-q‘_[
= :L t C/d [ ].8
EE ><Crossrefl.§%

Proven to work”

* Results from publication analysis

» Greenlist” of journals with proven software citation by DOI

“ d d .g‘_,
* .Whitelist'|of journals with similar practices as greenlisted ~ Zeome Y T
journals Lt should work

» ,Greylist® of journals, where software DOI references are not

h d yet
onored ye It does not Work (yet)

» Guided by this, scientists can plot ,paths to success” for
strategic publications in journals which honor software DOI

citation $ Eﬁ ¢$¢ Olgi'.
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Based on this, guidance information for prospective authors was compiled.
This is work in progress and incomplete.

The preliminary results show three groups of Journals and Publishers.

One group, where DOI-based software citation is fully implemented by today's
standards, with correct references in the CrossRef database.

A second group, where similar results can be expected, due to identical
publication standards as in the first group.

A third group of Journals and Publishers was identified by trial and error,
where software citation can be practiced, but does not yet result in due credit

WZB
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> A STRANGE GAME.
> THE ONLY WINNING MOVE IS

TO SHARE.

https://de.slideshare.net/ivansanchezortega/another-game-of-chess-professor-falken

Expectations
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This information can be used by prospective authors as indicators
to plan their publications in regard to software citation.
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Berlin Social Science Center

Thank you for your
attention

May you play well
S o
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