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Why do we care

A Software is pervasive in research

A >90% of researchers acknowledge software is
Important for their own research

A ~70% say their research would not be possible
without it.

A Of 40 papers examined in Nature Jdarch 2016, 32
contain 211 mentions of distinct pieces of software,
for an average of 6.5 mentions per paper

Hettrick. S. J., et al. (2014). UK Research Software Survey 2014 [Data set]. doi:10.5281/zenodo.14809
Nangia 2017b] Nangia, Udit; Katz, Daniel S. (2017): Understanding Software in Research: Initial Results from Examining Nature

and a Call for Collaboration. https://arxiv.org/abs/1706.06527


https://arxiv.org/abs/1706.06527

12 scientific software challenges

Daniel S. Katz: Software in Research:
Underappreciated and
underrewarded. Keynote speech from
2017 eRA.



https://doi.org/10.6084/m9.figshare.5518933.v1

The FAIR Data Principles

Findable, Accessible, Interoperable, Reusable

Open research

The FORCE11 Software Citation Principles

Importance, Credit and attribution, Unique identification,
Persistence, Accessibility, Specificity

The OSS Recommendations

Make source code publicly accessible from day one
Make software easy to discover by providing software
metadata via a popular community registry
Adopt a license and comply with the license of third-party dependencies
Define clear and transparent contribution, governance and
communication processes

Jiménez RC, Kuzak M, Alhamdoosh M et al. Four simple recommendations to encourage
best practices in research software [version 1; referees: 3 approved]. F1000Research 2017,
6:876 (doi: 10.12688/f1000research.11407.1)
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http://dx.doi.org/10.12688/f1000research.11407.1

Who and What (Internationally)

Open Research and Scholarly Communication

A
A

A
A
A

FORCE11 Software Citation Implementation WG
RDA Research Software Source Code IG

Nature software submission quidelines (2018)
Journal of Open Source Software

Elsevier i Why publish a software
SoftwareX, Science of Computer Program, Neurocomputing

Sustainable software

A US Research Software Sustainability Institute (URSSI)

A UK Software Sustainability Institute

A Working Towards Sustainable Software For Science (WSSSPE)

Sustainable community
/A Research Software Engineer Association

For more info: https://bit.ly/210spUy

Support from disciplines
and organisations

ESIP: Software Guidelines

AGU: Enabling FAIR Data Project
Astrophysics: AAS Journals,
Astrophysics Source Code Library

To o To o



http://urssi.us/
https://www.software.ac.uk/
http://wssspe.researchcomputing.org.uk/about-wssspe/
https://github.com/force11/force11-sciwg
https://rd-alliance.org/groups/software-source-code-ig
https://doi.org/10.1038/d41586-018-02741-4
https://joss.theoj.org/
https://www.elsevier.com/authors/author-services/research-elements/software-articles
https://esipfed.github.io/Software-Assessment-Guidelines/guidelines.html
http://www.copdess.org/home/enabling-fair-data-project/
http://ascl.net/wordpress/wp-content/uploads/2018/01/aas231_softpub_muench.pdf
http://ascl.net/wordpress/wp-content/uploads/2018/01/aas231_softpub_muench.pdf
https://bit.ly/2IQspUy

Australian activities supporting research software



https://github.com/force11/force11-sciwg
https://www.rd-alliance.org/groups/software-source-code-ig
https://datacite.org/
http://wiki.esipfed.org/index.php/Software_and_Services_Citations
http://wiki.esipfed.org/index.php/Software_and_Services_Citations
http://wssspe.researchcomputing.org.uk/about-wssspe/

Supporting catalogue/repository

Domain specific software repository

General repository
DataCite

Zenodo

Code Ocean
Code.qgov
Figshare

E O« O¢< O¢« O¢ O«

Software code archive:

Software Heritage

0

O¢« O¢ O«

Astrophysics Source Code Library
(http://ascl.net/)

OMICStools (https://omictools.com/)
Bio.tools (https://bio.tools/)
Bioconductor
(https://www.bioconductor.org/)



https://datacite.org/
http://about.zenodo.org/
https://codeocean.com/
https://code.gov/
https://figshare.com/
http://ascl.net/
https://omictools.com/
https://bio.tools/
https://www.bioconductor.org/
https://www.softwareheritage.org/

Software metadata/ontology/vocabulary

DataCite

Zenodo
Dublin Core

Figshare

Software Discover

Index R Package Description
OntoSoft CodeMeta Trove Software Map
Project
Software J Perl Module Description
Ontology (CPAN:Meta)
NodeJS Debian Package
. GitHub N
Research Data Australia Python Disutils (pyPI)

(RIF-CS)



Software DOls registered at DataCite

DOils for Software created by Month

DOl names

preprint paper

5000 =
Software Citation Principles Bioconductor
— preprint and paper
Zenodo/GitHub integration
3000 - introduced and advertised
(90% of DOls via Zenodo)

2000 +
integration advertised
nanoHUB figshare r'
1000 ~ ‘ \
O -
T
2012 2014 201b 2018
Year
‘ el

Martin Fenner, Daniel S. Katz, Lars Holm Nielsen, and Arfon Smith, DOI Registration for Software, May 17, 2018,
https://doi.org/10.5438/1nmy-9902



https://doi.org/10.5438/1nmy-9902

What do we (ARDC) do

Software citation guide:

https://www.ands.org.au/workingwith-data/citation-and-
Identifiers/softwarecitation

Recommended software citation format

Creator (PublicationYear): Title. Version No. Publisher.
[resourceTypeGeneral]. Identifier.


https://www.ands.org.au/working-with-data/citation-and-identifiers/software-citation

What do we (ARDC) do

Amended Research Data Australia (RDA) registry schema (F
CS) for describing software as a distinct resource type

RDA Contributors __ Web search GeoSyntax Software
(Australian institutions) //’ engines
EEE—
/// # Home 5  GeoSyntax Software
/e
&
S O Web data malieciion
X/ e e -
o/ & search engines
// ‘(\// )
R Key: 102.100.100/16087
oy P o7 —
\
Do O Source: CSIRD Data Access Portal
NN /,~/ DCl format Data Citation
< Z G iginati : hitps:iidata.csiro.au/dap/
\3§§ Recenrth 775 s Index on WoS Originating Source: NI p
__:E% Data Australia Group: Commonwealth Scientific and Industrial Research Organisation
3 /,//// Reglstry ‘\80/70 ( N Dare Accessioned:; 2016-06-30714:04:49+10:00
i \ =19
/, et
s AN <] ScholeXplorer Names: S
‘o N type: primary
\
—_— .
AN Name Part: Value: GeoSyntax Software
\\
\\
Mk ---1 EBsco degnces. identifier:
102.100.100/1 6087

identifier: type: doi

Value: 10.4225/08/543C9519616FB



What do we (ARDC) do

212 registered software records from RDA (was 173 in Nov.
2017)
" Commonwealth Scientific and Industrial Research Organisation 87
Geoscience Australia 70
Australian Ocean Data Network 34
Monash University 15
The University of Adelaide 4
ARC Centre of Excellence for Climate System Science 1
National Archives of Australia 1

108 of them have minted DOI



Australia Explore ~

Enhance software

discoverability In RDA

flh

€ Retun.to search All Fields software Qsearch

M Publicly accessible online anced ch Map'Search

Similar datasets you may be
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Sfwsad 15

o Qe

Full description

Related Data i

ogra package that ca
%S Associated with Cornubia Wetlands acoustic sensor raw audio data ses on audio recordings of the envirc t
%S Associated with St Bees acoustic sensor data annotations Licence & Rights: tended for | duration recordi
BS Associated with Acoustic Indices: thirteen months at two sites (Gympie and Woondum National Park) Other 24 hours), in f an be performed on any audio file in a format

Analysis Programs can
B Associated with eScience Acoustic Study raw audio data Access:

Other

=

Associated with eScience Acoustic Study data annotations Contact Information

o

Postal Address:

Dr Anthony Truskinger

Clearly label software
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& Managed by, Principal investigator Professor Paul Roe L e
& Managed by Jason Wimme
Related Data
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Enhance software discoverability in RDA

Commonwealth Scientific and Industrial Research Organisation

The Commonwealth Scientific and Industrial Research Organisation (CSIRO) is Australia's national science agency and one Contact

of the largest and most diverse research agencies in the world.
http://www.csiro.au

enquiries@csiro.au
Data Profile

Commonwealth Scientific and Industrial Research Organisation has 2674 data recerds in Research Data Australia, which

cover 3051 subjects areas including PHYSICAL SCIENCES, ASTRONOMICAL AND SPACE SCIENCES and Astronomical and A n eW S 0 ftW a-r e | I n k

Space Sciences not elsewhere classified and involve 1 group(s). All of the information provided by Commonwealth f th H
Scientific and Industrial Research Organisation can be accessed from the box on the right hand side of this page. Software (87) r o m I S

Contributor page

People and Organisations (834

Subjects Covered
Grants and Projects (984)
Tools and Services (98)
Australia (256)
Pulsars, Neutron S Is I I Organisations & Groups
Hipsr (181)
CSIRO

Last 5 Data Records Added

Privacy Preserving Linkage
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COPDESS

Coalition for Publishing Data in the Earth and Space Sciences

o\ vpoversimes

The Coalition for Publishing Data in the Earth and Space Sciences v Enabling FAIR Data Project ~ n

ENABLING FAIR DATA COMMITMENT STATEMENT IN TH

-nb\FT

E EARTH, SPACE, AND ENVIRONMENTAL SCIENCES

/ ENABLING FAIR DATA COMMITMENT STATEMENT IN THE EARTH, SPACE, AND ENVIRONMENTAL SCIENCES Management Of Data and

Information in Research
A guide supporting the Australian Code
for the Responsible Conduct of Research
2018

SIGN ON SIGNATORIES FAQS

Imagine a world where the preponderance of Earth, space, and environmental science data, software, and models are routinely shared in

ways that allow easy discovery, recombination, reuse, and to test reliability, and where information about samples, methods, and tools are

standardized, available, and linked across publications.

https://docs.google.com/presentation/d/1jBxFowB03p9hmkx1Cq08m50bABvwIDVIVkiM3c3y0dk/edit#slide=id.g433aff2eb8 0 _75

New requirements from Publishers (and the
ARC/NHMRC/Universities Australia)

Lesley Wyborn
National Computational Infrastructure



https://docs.google.com/presentation/d/1jBxFowB03p9hmkx1Cq08m5ObABvwlDVIVkjM3c3y0dk/edit#slide=id.g433aff2eb8_0_75

could be represented in typeset tables and methods could be <
described in text. %,
Most calculations were done using slide rules and log tables

With the advent of the digital age and the computerisation of
instruments, volumes of data collected became too large to
process manually and publish as tables: computer code
became integral to modern scientific research.

Increasingly data and software became included as a
supplement in the research paper, accessible by contacting
IKS 22daNYy It 2NJ StasS woe OL

HU)S ia800803.us ?c\ ve.org/zipvi D? hp?zip=/22/items
/olcovers571/olcovers571- L D&fl 712066-L.jpg



http://sliderulemuseum.com/SR_Course.htm
https://ia800803.us.archive.org/zipview.php?zip=/22/items/olcovers571/olcovers571-L.zip&file=5712066-L.jpg

The Problem

The inability to access primary data, samples, an
software limits the abllity to test the veracity and
reproducibility of any publication

They do not guarantee accessibility and
persistence of input research artefacts (data,
software and samples in particular)



