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illustration Ainsley Seago; https://doi.org/10.1371/journal.pbio.1001779

https://doi.org/10.1371/journal.pbio.1001779


Burton, Matt and Lyon, Liz and Erdmann, Chris and Tijerina, Bonnie (2018)
Shifting to Data Savvy: The Future of Data Science In Libraries. Project Report.

University of Pittsburgh, Pittsburgh, PA; https://d-scholarship.pitt.edu/id/eprint/33891

https://d-scholarship.pitt.edu/id/eprint/33891


New Bachelor at TH Köln: Data and Information Science

copyright - TH Köln, IWS / Philipp Schaer



Currently under contruction at the ZBIW of the TH Köln:

Certificate course Data Librarian

https://www.everystockphoto.com/photo.php?imageId=2381033 – The Library of Congress

https://www.everystockphoto.com/photo.php?imageId=2381033
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Science ⇄ Technology

https://librarycarpentry.org/
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Software
- an ubiquitous research tool
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It is unquestionable that there is a
strong and growing dependence of

research on software.



Software is also a result of the
scientific work.

Quality, accessibility, citability, etc.
have to be ensured.



The importance of software for research is widely
ignored.





https://doi.org/10.1073/pnas.1602413113

https://doi.org/10.1073/pnas.1602413113


https://doi.org/10.1093/cje/bet075

https://doi.org/10.1093/cje/bet075


Common problems with research software
• Source code not published/available or even
proprietary

• No quality control / automated tests
• Missing documentation
• Discontinued development (e.g. due to end of
contract)

• Long-time availability not guaranteed
• Missing citability

https://commons.wikimedia.org/wiki/File:Paris_Tuileries_Garden_Facepalm_statue.jpg - PD
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Potential reasons
• Lack of awareness
• Lack of skills
• Lack of time
• Lack of incentives
• Lack of dedicated long-term funding
• No reviewing
• To hinder competitors

https://commons.wikimedia.org/wiki/File:Paris_Tuileries_Garden_Facepalm_statue.jpg - PD

 https://commons.wikimedia.org/wiki/File:Paris_Tuileries_Garden_Facepalm_statue.jpg


Several iniatives have been launched to address these
issues.

https://unsplash.com/photos/vrbZVyX2k4I - PD

https://unsplash.com/photos/vrbZVyX2k4I


• Software Carpentry (1998)

• Software Sustainability Institute (2008)
• DFG program ”Research Software Sustainability”

(7M €, 130 applications) (2016)
• Software Heritage (2016)
• de-RSE (de-rse.org)
• Working group ”Digital tool - Software and Service” as part of the focus

initiative ”Digital Information” of the Alliance of Science Organizations
in Germany

• Several more ...

https://unsplash.com/photos/vrbZVyX2k4I - PD

http://de-rse.org
https://unsplash.com/photos/vrbZVyX2k4I
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Guiding principle

The concept of Good Scientific Practice (GSP) must be
also applied to research software.



But what can Good Scientific Practice mean
for research software?



FAIR principle should also be applied to software

• Findable
• Accessible
• Interoperable
• Re-usable

Open

• Proper OSI conform licence



Three types of software
1. Small tools written for single purpose
2. Software applications (as research output)
3. Infrastructure and online services



All three levels are relevant and
have to be addressed.



Exact needs and possibilities might differ between
scientific communities.

Discourse must also happen
inside of these communities.



E.g. what exactly means ”reproducibility” (bit-identical
compilation?) and how long would this needed to be

guaranteed?



Raise the awareness for the
relevance of research software.

https://www.flickr.com/photos/ogimogi/2223450729 https://www.flickr.com/photos/ogimogi/2223450729 - CC-BY Eran Sandler

https://www.flickr.com/photos/ogimogi


Introduce standards and mechanisms for quality control
of research software.

https://www.flickr.com/photos/ogimogi/2223450729 https://www.flickr.com/photos/ogimogi/2223450729 - CC-BY Eran Sandler

https://www.flickr.com/photos/ogimogi


Create institutional platforms to publish and
archive software/source code/workflows.

https://www.flickr.com/photos/ogimogi/2223450729 https://www.flickr.com/photos/ogimogi/2223450729 - CC-BY Eran Sandler

https://www.flickr.com/photos/ogimogi


Enable citation of such items.
e.g. using Citation File Format

(CFF - citation-file-format.github.io)

https://www.flickr.com/photos/ogimogi/2223450729 https://www.flickr.com/photos/ogimogi/2223450729 - CC-BY Eran Sandler

https://citation-file-format.github.io/
https://www.flickr.com/photos/ogimogi


Make these citations part of the
scientific reputation system.

https://www.flickr.com/photos/ogimogi/2223450729 https://www.flickr.com/photos/ogimogi/2223450729 - CC-BY Eran Sandler

https://www.flickr.com/photos/ogimogi


Foster the education of computational skills
inside of the scientific community.

https://www.flickr.com/photos/ogimogi/2223450729 https://www.flickr.com/photos/ogimogi/2223450729 - CC-BY Eran Sandler

https://www.flickr.com/photos/ogimogi


Develop new carreer paths like
Research Software Engineers,

Software Librarians, Data Scientists.

https://www.flickr.com/photos/ogimogi/2223450729 https://www.flickr.com/photos/ogimogi/2223450729 - CC-BY Eran Sandler

https://www.flickr.com/photos/ogimogi


Raise awareness about and teach legal aspects
(i.e. licensing) of software.

Make open source the default.

https://www.flickr.com/photos/ogimogi/2223450729 https://www.flickr.com/photos/ogimogi/2223450729 - CC-BY Eran Sandler
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Facilitate the transition from single-purpose
solutions to application to services.

https://www.flickr.com/photos/ogimogi/2223450729 https://www.flickr.com/photos/ogimogi/2223450729 - CC-BY Eran Sandler
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Provide long-term funding to enable
sustainable software development.

https://www.flickr.com/photos/ogimogi/2223450729 https://www.flickr.com/photos/ogimogi/2223450729 - CC-BY Eran Sandler

https://www.flickr.com/photos/ogimogi


A lot to do and a lot of open questions.



www.allianzinitiative.de
Matthias Katerbow - Deutsche Forschungsgemeinschaft
Michael Goedicke - Deutsche Forschungsgemeinschaft
Leander Seige - Deutsche Forschungsgemeinschaft

Zeki Mustafa Dogan - Deutsche Forschungsgemeinschaft
Dirk Eisengräber-Pabst - Fraunhofer-Gesellschaft

Uwe Konrad - Helmholtz-Gemeinschaft
Bernadette Fritzsch - Helmholtz-Gemeinschaft
Björn Brembs - Hochschulrektorenkonferenz

Klaus Wannemacher - Hochschulrektorenkonferenz
Thomas Dandekar - Hochschulrektorenkonferenz

Georg Feulner - Leibniz-Gemeinschaft
Jürgen Fuhrmann - Leibniz-Gemeinschaft
Michael Franke - Max-Planck-Gesellschaft
Stefan Janosch - Max-Planck-Gesellschaft
Johannes Reetz -Max-Planck-Gesellschaft

Thomas Rode - Leopoldina
Mathias Bornschein - Bibliotheken der Ressortforschungseinrichtungen des Bundes

http://www.flickr.com/photos/nateone/3768979925/ – CC-BY by flick user nateone

http://www.allianzinitiative.de/
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http://www.flickr.com/photos/nateone/
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