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Overview ‘#7
DLR

= The Citation File Format (CFF)
» CFF integrations
= In the wild": state of the CFF practice
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Why make research software citable? A#y
DLR

* Importance: research software as part of the scholarly record

= Credit: it's fair, for RSEs

* Findability, accessibility, reusability: it's FAIR, for research software
* Reproducibility
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Software citation principles
DLR

Software citation principles

1. I nportance
Arfon M. Smith"**, Daniel S. Katz”*, Kyle E. Niemeyer™* and

P J FORCEI1 Software Citation Working Group . . .
eer ' GitHub, Inc., San Francisco, California, United Statcs

* National Center for Supercomputing Applications & Electrical and Computer Engineering .
Depariment & School of Information Sciences, University of Illinois at Urbana-Champaign,
Urbana, linois, United States
f Mechanical, Industrial, and Manufacturing Engincering, Oregon State University,
Corvalls, Oregon, United States
* These authors contributed equally to this work.

- . .
2. Credit and attribution

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 a 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 software citation principles, a discussion of the motivations
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

L]

Persistence

Subjects Digilal Librarics, Sofiwarc Enginecring
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), . C C e S S I I I y
describe the process by which they were created (see Process of Creating Principles),
ated to software citation (see Use Cases), and review related.

Submited 24 lune 20/6 summarize use cases
Accepted 23 August 2016 ° N ”
work (sce Related Work). We also lay out the work needed to lead to these sofiware

Citation enables access to software and metadata.

1. Importance: Software should be considered a legitimate and citable product of

Academic editor ~ N -
Silvio Perons rescarch. Software citations should be accorded the same importance in the scholarly
DO 107717 Ipocej <586 record as citations of other research products, such as publications and data; they

@ Copyright should be included in the metadata of the citing work, for example in the reference list

2016 Smith et ol of a journal article, and should not be omitted or separated. Software should be cited on

Y .
Distrbuted under the same basis as any other research product such as a paper or a book, that is, authors
Creative Commons CC-8Y 4.0 should cite the appropriate sct of software products just as they citc the appropriate sct p e‘ : I I ( : I y
.

(OPEN ACCESS of papers.

S Citation identifies the version of the software that was used.

Smith AM, Katz DS, Niemeyer KE, FORCE11 Software Citation Working Group. 2016.
Software citation principles. Peerd Computer Science 2:e86 hitps://doi.org/10.7717/peer|-cs.86
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https://doi.org/10.7717/peerj-cs.86

The problem: metadata
Software has no title page

DLR

2 [ Welcome to RCE 2
IR]

Example Workflows

Try the Workflow Example Project

Welcome to RCE (Remote Component Environment)

[J About RCE

What's New?

Browse the latest news

Newsletter

Subscribe to the RCE newsletter

Documentation

Open

rated RCE Help

—/

Z0 e

- Installation Details

RCI: - Remote Cornponent invironment
Version: 10.2.4 (Green Monkey)
Build 11): 202108191008

®©2010-2021 DIR, Germany. All rights reserved.
©2006-2010 DLR, Fraunhofer SCAI, Germany. All rights
reserved.

For more information, please visit
http://www.rcenvironment.de
Follow us on Twitter: http://twitt
Subscribe to our YouTube channel:
http:

youtube.com/rcenvironment

= Jupyter

24 %20 4% PR B CW oz =

Creste the menton

the two datasets.

In 112 vmatplotlib inline
smport matplotlib.pyplor as plt

d~True,
figaize=
cole:

Pymon 3 (ppeemai)

Sour

& rcenvironment / rce  Public

<> Code @ lssues 11 1 Pull requests 3 ® Actions

P master - Go to file
jenkins-ci Added source code of release 102.3
reuse Added source code of release 10.0.0
LICENSES Added source code of release 10.0.0
de.rcenvironmentbinari... Added source code of release 10.2.3
de.rcenvironment.binari... Added source code of release 10.2.3
de.reenvironmentbinari... Added source code of release 10.2.3
de.reenvironment.com...  Added source code of release 10

de.rcenvironment.comp...  Added source code of release 10.2.3
de.rcenvironment.comp...  Added source code of release 10.2.3
de.rcenvironment.comp...  Added source code of release 8.1.0

de.rcenvironment.comp...  Added source code of release 10.2.3
de.rcenvironment.comp...  Added source code of release 9.0.0

de.rcenvironment.comp...  Added source code of release 10.2.3
de.rcenvironment.comp...  Added source code of release 10.2.3
de.rcenvironment.comp...  Added source code of release 10.2.3
de.rcenvironment.comp...  Added source code of release 10.2.3
de.rcenvironment.comp...  Added source code of release 10.2.3

de.rcenvironment.comp...  Added source code of release 10.2.3

[ Projects 0 wiki

Add file ¥ About

OWatch ~ 13 W Star | 32 ¥ Fork | 10

© Security

Distributed, workflow-driven
on25May ®©1T  integration enviranment

2yearsago | @ reenvironment.de/

2 years ago distributed-systems

workflow-engine  aerospace
4 months ago
distributed-computing  rce

4 months ago rocket-science

4 th
menEA | M Readme

4 months ago

4 month
Mente A8 Releases 23

4menths 39 oy RCE10.2.3 (May 10....

on25May

4 years ago
+ 22 releases
4 months ago
3 years ago

Packages
4 months ago

No packages published
4 months ago

4 months ago

Contributors 2
4 months ago

4 months sgo ﬁ rmischke-dir Robert Misc...

Amonthsago | B8R reenvironment

METADATA: Name? Authors? Version? Publisher? Publication date?
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Providing citation metadata with the Citation File Format

= authoritative cff-version: 1.2.0

. t ” bl message: If you use this software, please cite it using these metadata.
controllabie title: My Research Software
" .- . ", abstract: This is my awesome research software. It does many things.

= "principled": Authore:

- family-names: Druskat
given-names: Stephan
orcid: "https://orcid.org/0000-0003-4925-7248"

1. |mp0rtance version: 0.11.2
date-released: "2821-07-18"
2. Credit and attribution identifiers:
- description: This is the collection of archived snapshots of all versions of My Research Software
3. Unique identification* type: doi
value: "10.5281/zenodo.123456"
4_ PerSiStence* - description: This is the archived snapshot of version ©.11.2 of My Research Software
type: doi
5. Accessibility** value: "10.5281/zenodo.123457"
license: Apache-2.0
6, SpGlelClty** repository-code: "https://github.com/citation-file-format/my-research-software”

+ references, preferred citation, dataset support (experimental)

METADATA: In a CITATION.cff file in the source code repository
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Citation File Format as a project A#y
DLR

= Community project (since WSSSPES.1, 2017)
» Main development work at DLR, NLeSC, U Manchester

* Openly developed:
https://github.com/citation-file-format/

* Open licenses:
CCO0, CC-BY, MIT, Apache 2.0

» Collaboration with external projects/groups
» Dedicated section in The Turing Way

» Governance development as part of the
CS&S Digital Infrastructure Incubator

= CampusSource awardee 2022, Helmholtz Software Spotlight
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https://github.com/citation-file-format/
https://the-turing-way.netlify.app/communication/citable/citable-cff.html
https://incubator.codeforscience.org/
https://ev.campussource.de/publikationen/csa2022/gewinner.html
https://www.hifis.net/spotlights/cff

Citation File Format in the metadata ecosystem A#y
DLR

2
2 BibTeX
g i
©
3
&)
S
C
)
©
5 §  Citation Fil
© itation Flie
£ Format CodeMeta
7
citation generic

Software metadata
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Citation File Format: more than "just" a format
Create, edit & update, validate, convert

@, python’
g 0

cffinit: web tool for CFF file creation - hitps://bit.ly/cffinit

Overview: hitps://bit.ly/cff-tools-list
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https://bit.ly/cffinit
https://bit.ly/cff-tools-list
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Citation File Format ) GitHub

DLR

1 Readme

Detects CITATION. cff files
88 CC-BY-4.0 License

Renders citation metadata (APA, BibTeX)

(% Cite this repository ~ Points to CITATION. cff instance

Cite this repository

Documents and supports creation

If you use this software in your work, please cite it
using the following metadata. Learn more

cffiracker /  CITATION.cff in main Cancel changes

. Adding a CITATION.cff file helps users to easily cite your software from the repository Insert example
APA BIbTEX overview. Learn more.

<> Edit new file & Preview Spaces = 2 a No wrap

Druskat, S., Spaaks, J. H., Chue Hong, N., H: |:]

1 cff-version: 1.2.8
2 message: "If you use this software, please cite it as below."
authors:
- Tamily-names: "YOUR_NAME_HERE"
given-names: "YOUR_NAME HERE"
orcid: "https://orcid.org/0800-0000-00008-0080"
- family-names: "Lisa"
given-names: "Mona"

View Citﬂtil:ll'l file orcid: "https://orcid.org/eee0-0000-0000-0008"
1 title: "cfftracker™
11 version: 1.0.8
12 doi: 18.5281/zenodo.1234
1 date-released: 2021-88-19
— — - 14 url: "https://github.com/sdruskat/cfftracker"
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https://docs.github.com/en/github/creating-cloning-and-archiving-repositories/creating-a-repository-on-github/about-citation-files

Citation File Format ) Zenodo
DLR

March 16,2022 March 16, 2022 m
sdruskat/campussource: v0.1.0 CampusSource Example Deposit

Druskat, Stephan |

A release without a CFF file. This is a release WITH a CITATION. cff file -tada:.

Preview v If you use this software, please cite it as below.

campussource-0.1.0.zip

I sdruskat-campussource-ad6ecd3
= [ README.md 49 Bytes campussource-0.2 0.zip

8 sdruskat-campussource-1

= [ CITATION.cff .
1 cff-version: 1.2.8 - (4 README.md Versions
2 message: "IFf you use this software, please cite it as below." _
3 authors: Version 0.2.0 Mar 16, 2022
4 - family-names: "Druskat™ 10.5072/zen0do. 1035737
5 given-names: “"Stephan™ ]
6 orcid: "https://orcid.org/@090-8803-4925-7248" Version 0.1.0 LT L
7 title: "CampusSource Example Deposit” B
& wersion: 8.2.8
9 doi: 18.5281/zenodo.l1@35718 Cite all versions? You can cite all versions by using the DO
18 date-released: 2822-83-16 10,5072/ zenado. 1035710, This DO| represents all versions,
11 url: "https://www.campussource.defevents/e22@3hagen/#Programm” and will always resolve to the latest cne. Read more.
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Citation File Format Q) reference managers

Import in Zotero from GitHub via browser plugin

DLR

Import in JabRef from CITATION. c£f£ file

Info Notes Tags Related

al W Gl druskatHexatomic2021

-

-

Item Type

Title
Programmer
Programmer

(...) Abstrackt
Series Title
Version

Date

System

Place

Company

Prog. Language
ISBN

Shork Title

URL

Rights

Archive

Loc. in Archive
Library Catalog

Software
Hexatomic
Druskat, Stephan a

Krause, Thomas f

Hexatomic is an extensible software For deep multi-layer annotation of linguistic corpora

0.6.0-5NAPSHOT

2021-03 ym

Java

https://qgithub.com/hexatomic/hexatomic
Apache-2.0

GitHub

3E untitled” - JabRef

Fle  Edit  Library
|

. ® + v O
Filter groups

o All entries

Add group

Web.. 4+ 4 @
ACM Portal ~ @
Q Search.

Search

©®  » Required fields

Author

Editor

Software

Title

Date

- Q p N

Citationkey

O Optional fields O Deprecated fields O Other fields

Stephan Druskat and Jurriaan H. Spaaks and Neil Chue Hong and Robe

Citation File Format

2021-08-09 =

@, Generate

Druskat2021

- o %
Qualty  lookup  Taols  View  Options  Help
Q, Search.. 7 + 5 v i -~ X [0 B o »
untitled® X
O B @ Entiyt.  Author/Editor Title Year  Journal/Booktitle
e  Software Druskat et al. Citation File Format. 201

O Allgemein O Zusammenfassung ~ © Kommentare  Related articles {1 biblatexsource L o

Software (Druskat2021)

Druskat, Stephan / Spaaks, Jurriaan H. / Hong, Neil Chue / Haines, Robert / Baker,
James / Bliven, Spencer / Willighagen, Egon / Pérez-Suérez, David / Konovalov,
Alexander

Citation File Format

2021-08-09

Abstract: CITATION cff files are plain text files with human- and machine-readable
citation information for software. Code developers can include them in their
repositories to let others know how to correctly cite their software. This is the
specification for the Citation File Format.

Comment:

If you use CFF in your research, please cite it using these metadata.
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Citation File Format ) IDEs

DLR

= Auto-complete and validation via JSON Schema / schemastore.org

rf_:j File E g r Run G ¢/ Help E-:i

cff-in-ides cff-in-ides

this file. = -1

If you use this software, cite it using the metadata from this file.
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How many CFF files are there?
DLR

* On GitHub, as of yesterday (if the GitHub Search APl is right): 13,419

14000 A

12000 4

10000 4

8000 +

6000

4000 -

Number of *CITATION.cff" files found on GitHub

2000 +

T T T
o o A o o> o o
> 2 2 2 2 2 2 2o 2®
Search date
(Artifactual drops in counts = 100 due to temporal GitHub Search API unreliability have been removed)
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What do people‘s CFF files look like?

» SSI Collaborations Workshop 2022 hack day:

» Retrieved and analyzed ~ 3,000 CITATION.cff files from GitHub:
» We seemed to find that only ~ 1.6% were adhering to the software citation principles
» Thank you: Amal Alghamdi, Jez Cope, Sam Harrison, Mark Basham, Hugo Gruson

Sample size: 2793

Has version: 2021 (72.u4%)

Has code repo URL: 785 (28.1%)

Has DOI: 1187 (42.5%)

Has preferred citation: 469 (16.8%)
Compliant: 46 (1.6%)

» GitHub Policy:
» Provided a list of ~7,000 repositories containing CITATION.cff files
» Thank you: Peter Cihon, Mike Linksvayer, Kevin Xu, Justin Royal

* The following results are preliminary

Stephan Druskat: “Software zitieren - Citation File Format (CFF)", RSE Express 2022, Westfalische Wilhelms-Universitat Munster, 2022-11-22
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What do people‘s CFF files look like? ‘#7
The road to validity DLR

~ 62% of
valid CFF: 4300 retrievable
files
total: 7685 retrievable: 6909 text file: 6908 valid YAML: 6609
invalid CFF: 2609

|rretr|evable 776
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What do people‘s CFF files look like?
Does the CFF initialization website improve validity? DLR

5265
Validity of v1.2.0 CFF fil ted with/without cffinit No. of files
alidity of v1.2. iles created with/without cffini . )
y 5000 4 ™ Files with error(s)
100% - Bl cffinit-created files with error(s)
90%
1293

80% 4000 -
70%
60% 3000 A
50%
40%

2000 4
30%
20%

1000 -
10%

0% 294294
created with cffinit NOT created with cffinit 0
mvalid ~invalid 1.0.% 1.1.0 1.2.0 invalid

CFF version
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What do people‘s CFF files look like? ‘#7
CFF validation errors DLR

= Files with errors: 2,609

required field missing

not enum

u TOta.I number Of errors wrong value type
across corpus: 4,284 invalid value
= Unmapped errors: 2,242 additional fields

bad date format

regex pattern

string too long
duplicate list items | 4

too few array items {1

T T T
#] 100 200 300 400
Mo. of error instances
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What do people‘s CFF files look like?
CFF validation errors: required fields DLR

= Total ,missing

397

: o 400
required field
errors (one or 350
more fields): 200
852 250
u
© 200
164 156 CFF section
150 mmm CFF root
mmm References/preferred-citation
100 80 wmmm Unclear
50
9 16
u I _
e _.":_. v E I
g = 4 g =
5 . -
£
Missing field
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What do people‘s CFF files look like? 4#7
What now? DLR

* Preliminary conlucions:
= Tooling (e.g., cffinit) helps people create valid CITATION. cff files

* People seem to struggle with required fields and enums
= Can we improve documentation?
= \WWhat new tooling can we build to help create valid files?
= Where does tooling need improvement?
= How can we make existing tooling more visible?

» Take home message:
» Use hitps://bit.ly/cffinit to create a CFF file for your software
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https://bit.ly/cffinit

Thanks! A#y
DLR

Thanks to all contributors to the CFF project!

Thanks to the Software Sustainability Institute, Code for Science & Society,
CampusSOURCE for funding!

Special thanks to Jurriaan H. Spaaks and Rob Haines!

Get in touch ...
https://citation-file-format.qgithub.io/
https.//github.com/citation-file-format/citation-file-format

(... with me)
stephan.druskat@dir.de

Fediverse: @sdruskat@scholar.social |
ORCID: https://orcid.org/0000-0003-4925-7248
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