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https://giphy.com/gifs/usnationalarchives-nasa-scientist-scientists-1F1JGyGZhiSAA8Vuhn 
https://theconversation.com/how-computers-broke-science-

and-what-we-can-do-to-fix-it-49938

https://giphy.com/gifs/with-computers-fascination-PxSFAnuubLkSA https://giphy.com/gifs/david-hasselhoff-M3o3fL9nnxG4o

CC-BY 3.0, Sebastian Bertalan, Wikimedia Commons

 An article about computational science in 
 a scientific publication is not the  
 scholarship itself, it is merely advertising 
 of the scholarship. The actual scholarship 
 is the complete software development 
 environment and the complete set of 
 instructions which generated the figures. 

 https://doi.org/10.1190/1.1822162 
 https://doi.org/10.1007/978-1-4612-2544-7_5 

 Claerbout’s claim: 
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https://giphy.com/gifs/usnationalarchives-nasa-scientist-scientists-1F1JGyGZhiSAA8Vuhn
https://theconversation.com/how-computers-broke-science-and-what-we-can-do-to-fix-it-49938
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https://doi.org/10.1190/1.1822162
https://doi.org/10.1007/978-1-4612-2544-7_5
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https://twitter.com/BioMickWatson/status/1402157533897318402?s=09

and code, environment, 
documentation 



Crisis? Crisis of what?
Credibility crisis?
Replicability crisis?
Reproducibility crisis?
Robustness crisis?
Generalisability crisis?
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https://doi.org/10.1073/pnas.1708272114 

https://the-turing-way.netlify.app/reproducible-research/overview/overview-definitions.html 

https://doi.org/10.1073/pnas.1708272114
https://doi.org/10.1073/pnas.1708272114
https://doi.org/10.1073/pnas.1708272114
https://the-turing-way.netlify.app/reproducible-research/overview/overview-definitions.html


Reproducible Research

5

Peer Review

Reproducible research and peer review are cornerstones of science. But are they getting along?

https://giphy.com/gifs/suspicious-YNEpBZC0Ly08M https://giphy.com/gifs/lol-futurama-humor-cFgb5p5e1My3K 

https://giphy.com/gifs/suspicious-YNEpBZC0Ly08M
https://giphy.com/gifs/lol-futurama-humor-cFgb5p5e1My3K


CODECHECK

https://codecheck.org.uk/

https://codecheck.org.uk/
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The inverse problem in reproducible research. Figure 1 of https://doi.org/10.12688/f1000research.51738.1

The left half of the diagram shows a diverse range of materials used within a laboratory. These materials are often then condensed for sharing with the outside world via the research paper, 
a static PDF document. Working backwards from the PDF to the underlying materials is impossible. This prohibits reuse and is not only non-transparent for a specific paper but is also 
ineffective for science as a whole. By sharing the materials on the left, others outside the lab can enhance this work.

https://doi.org/10.12688/f1000research.51738.1


Independent execution of computations 
underlying research articles.

One re-execution of 
computational workflow by 
codechecker during peer 
review

👶
1. Codecheckers record but 

don’t investigate or fix.
2. Communication between 

humans is key.
3. Credit is given to 

codecheckers.
4. Workflows must be 

auditable.
5. Open by default and 

transitional by 
disposition.

30 Certificates 
https://codecheck.org.uk/register
/

🔏
8

The CODECHECK variations. Figure 1 of https://doi.org/10.12688/f1000research.51738.1

https://codecheck.org.uk/
https://codecheck.org.uk/register/
https://codecheck.org.uk/register/
https://doi.org/10.12688/f1000research.51738.1
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Nüst D and Eglen SJ. CODECHECK: an Open Science initiative for the independent execution 
of computations underlying research articles during peer review to improve reproducibility 
[version 1; peer review: awaiting peer review]. F1000Research 2021, 10:253 
(https://doi.org/10.12688/f1000research.51738.1)

https://doi.org/10.12688/f1000research.51738.1
https://doi.org/10.12688/f1000research.51738.1
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Independent execution of computations 
underlying research articles.

Next steps

https://codecheck.org.uk/get-involved/ 

CODECHECK paper  ✔
Build journal partnerships through 
community checks 😓
Grow codechecker community 🔥
Collaborate on education
(ReproHack, PhD schools) 󰠈
CODECHECK editor for 💎 OA journals

https://codecheck.org.uk/
https://codecheck.org.uk/get-involved/


<Excursion>



T
Traditional and modern scientists

https://en.wikipedia.org/wiki/T-shaped_skills

https://doi.org/10.1007/s10816-015-9272-9

https://jakevdp.github.io/blog/2014/08/22/hacking-academia/ 
https://www.sciencemag.org/careers/2013/05/when-all-science-becomes-data-science
https://escience.washington.edu/community-level-data-science-and-its-spheres-of-influence-beyond-novelty-squared/

Π
Broad knowledge: across disciplines

collaborate with other experts, apply outside of own field
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https://en.wikipedia.org/wiki/T-shaped_skills
https://doi.org/10.1007/s10816-015-9272-9
https://jakevdp.github.io/blog/2014/08/22/hacking-academia/
https://www.sciencemag.org/careers/2013/05/when-all-science-becomes-data-science
https://escience.washington.edu/community-level-data-science-and-its-spheres-of-influence-beyond-novelty-squared/


13https://www.software.ac.uk/resources/publications/better-software-better-research 

Who are you?

researcher

developerscientist

hacker

≠π
https://en.wikipedia.org/wiki/T-shaped_skills

https://doi.org/10.1007/s10816-015-9272-9

https://jakevdp.github.io/blog/2014/08/22/hacking-academia/ 
https://www.sciencemag.org/careers/2013/05/when-all-science-becomes-data-science
https://escience.washington.edu/community-level-data-science-and-its-spheres-of-influence-beyond-novelty-squared/

https://www.software.ac.uk/resources/publications/better-software-better-research
https://en.wikipedia.org/wiki/T-shaped_skills
https://doi.org/10.1007/s10816-015-9272-9
https://jakevdp.github.io/blog/2014/08/22/hacking-academia/
https://www.sciencemag.org/careers/2013/05/when-all-science-becomes-data-science
https://escience.washington.edu/community-level-data-science-and-its-spheres-of-influence-beyond-novelty-squared/


Where is the NFSI?
Nationale Forschungssoftwareinfrastruktur! Software = Research output!

14

Anzt H, Bach F, Druskat S et al. An environment for sustainable research software in Germany and 
beyond: current state, open challenges, and call for action [version 2; peer review: 2 approved]. 
F1000Research 2021, 9:295 (https://doi.org/10.12688/f1000research.23224.2) 

Katz DS, Chue Hong NP, Clark T et al. Recognizing the value of software: a software citation 
guide [version 2; peer review: 2 approved]. F1000Research 2021, 9:1257 
(https://doi.org/10.12688/f1000research.26932.2) 

https://doi.org/10.12688/f1000research.23224.2
https://doi.org/10.12688/f1000research.26932.2


</Excursion>



Reproducible AGILE



https://reproducible-agile.github.io/

2017, ‘18 & ‘19: Workshops on reproducibility
2019: Reproducible publications at AGILE conferences (initiative)
2020: First AGILE reproducibility review
2021: Second AGILE reproducibility review

17

https://reproducible-agile.github.io/


Assessment of GIScience papers

Nüst, D., Granell, C., Hofer, B., Konkol, M., Ostermann, F. O., Sileryte, R., & Cerutti, V. (2018). 
Reproducible research and GIScience: an evaluation using AGILE conference papers. PeerJ, 6, 
e5072. https://doi.org/10.7717/peerj.5072 18

Ostermann, F., Nüst, D., Granell, C., Hofer, B., & Konkol, M. (2020). Reproducible Research 
and GIScience: an evaluation using GIScience conference papers. EarthArXiv. 
https://doi.org/10.31223/x5zk5v | pub. pending at GIScience conf.

https://doi.org/10.7717/peerj.5072
https://doi.org/10.31223/x5zk5v


AGILE Reproducible Paper Guidelines 󰏅 󰎼
https://doi.org/10.17605/OSF.IO/CB7Z8 

Created by AGILE Initiative in 2019, see 
report at https://osf.io/hupxr/, and updated 
in 2020

Transparency

Promotion

Acknowledge spectrum

GIScience

https://doi.org/10.17605/OSF.IO/CB7Z8
https://doi.org/10.17605/OSF.IO/MF9BE
https://doi.org/10.17605/OSF.IO/CB7Z8
https://osf.io/hupxr/


The guidelines

Reproducibility checklist

Author guidelines
Writing DASA section
Data in Research Papers
Computational workflows in Research Papers

Reviewer guidelines

Reproducibility reviewer guidelines

Background

https://doi.org/10.17605/OSF.IO/CB7Z8 

20

https://doi.org/10.17605/OSF.IO/CB7Z8


Checklist and writing the DASA section

https://doi.org/10.17605/OSF.IO/CB7Z8 21

https://doi.org/10.17605/OSF.IO/CB7Z8


The guidelines for data

“What if…”

Examples

https://doi.org/10.17605/OSF.IO/CB7Z8 22

https://doi.org/10.17605/OSF.IO/CB7Z8


The guidelines
for computational
workflows

https://doi.org/10.17605/OSF.IO/CB7Z8 23

https://doi.org/10.17605/OSF.IO/CB7Z8


Scientific reviewer
guidelines…
concerning the 
reproducibility
review only!

https://doi.org/10.17605/OSF.IO/CB7Z8 24

https://doi.org/10.17605/OSF.IO/CB7Z8


Examples for “Do’s and Don’ts”:

● Do shift burden to author
● Do encourage and set examples
● Private data/code sharing last resort
● Document your work in report (impact)
● Be kind (career stage, knowledge, privileges)
● No rummaging

The guidelines for 
reproducibility reviewers

25

Ideal vs. realistic

Role & skills



Review process
Proceedings:
https://www.agile-giscience-series.net/review_process.html

Process documentation:
https://osf.io/7rjpe/ 

Reproducibility review after accept/reject 
decisions

Reproducibility review & communication

Community conference & volunteers

Badges on proceedings website, article 
website with link, and first article page
(💖 Copernicus!)

26

https://www.agile-giscience-series.net/review_process.html
https://osf.io/7rjpe/


Reproducibility review results 2021

9 reproducibility reports published (2020: 6)

● no starting point in the paper
● documentation insufficient for third party

8 not reproducible:

● conceptual papers
● data not shared (choice, licence)
● code not shared (choice) or proprietary software 

(repro reviewer matching failed)

ht
tp

s:
//o

sf
.io

/h
64

sd
/ 
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https://osf.io/h64sd/


Reproducibility 
Reports
Published on OSF with a DOI
Title page, cites the paper

Paper links to report via URL
(no citation)

Automatically added to ORCID profile

Eventually indexed in GS

28

https://scholar.google.de/scholar?hl=de&as_sdt=0%2C5&q=agile+%22reproducibility+review+of%22&btnG=


🙌
How to put your community on a path towards

more reproducibility in 5 easy hard steps

1. Build a team of enthusiasts (workshop, social events)
2. Assess the current state and raise awareness (workshop, paper)
3. Institutional support (🙏 AGILE Council 🙏 + committee chairs)
4. Positive encouragement (no reproduction != bad science)
5. Keep at it!

29

https://agile-online.org/agile-community/council


Next steps

Do it again in 2022 🎉

Grow reproducibility reviewer team
Opportunity ECRs (mentoring/workshops/…)

Continue discourse (meaning of rprdcblty)

Re-assess new papers > impact?

Towards opening scholarship
Scope, requirements, acceptance condition?
Open review if tenured? Format-free first submission
CRediT

Phase out when standard practice... 30Word-stem cloud of all AGILE 2021 submissions 
(full/short/poster & accepted/rejected)

https://reproducible-agile.github.io/reviews-2021/agile-reproducibility-reviews.html


What did we learn?

https://giphy.com/gifs/foxhomeent-l44QgV6RFRGgjDsDC/media
31



Spectrum or layers of reproducibility very apparent

Effect of guidelines at AGILE: improved reproducibility, community discourse

Reproducibility reports/CODECHECK certificates full of recommendations for improvement, often 
well received by authors, many included in revised submission

Good practices spread slowly, establishing a process is tedious, needs time until familiarity

Challenges for reproducibility reviewer: Inconsistencies and disconnects (figures), lack of 
documentation, unknown runtimes vs. no subsets of data, lack of reprod. guidance

Reproductions are rewarding and educational, matching expertises tricky

Communication is without alternative

Safety net (👀), not security

Read full report at https://osf.io/7rjpe/ 

32

Reproducible AGILE and CODECHECK:
Highlights of Lessons learned

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.799.6357&rep=rep1&type=pdf
https://osf.io/7rjpe/
https://codecheck.org.uk/


What can you do today?

33



REPRODUCIBLE
RESEARCH IS THE BEST 
DATA DOCUMENTATION

34



Reproducible Research & Open Science

https://doi.org/10.1126/science.1213847 

https://www.nature.com/articles/d41586-018-05256-0 
35

https://doi.org/10.1126/science.1213847
https://www.nature.com/articles/d41586-018-05256-0
https://www.nature.com/articles/d41586-018-05256-0
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Quintana, D. S. (2020, November 28). Five things about open and reproducible science that every early 
career researcher should know. https://doi.org/10.17605/OSF.IO/DZTVQ

https://doi.org/10.17605/OSF.IO/DZTVQ
https://twitter.com/dsquintana/status/1331979334245097477


Work more reproducibly… by finding the champions in your domain!
🌍 🗺 🌳 🌊  ⛏ 😔😂  🖥 ⚙ 󰰁

Full list of resources for many disciplines at http://bit.ly/rcr-in

Creating reproducible workflows

Computing environment: hardware + software, containers/virtualisation (Binder), freezing/pinning
Script-based workflows: no point-and-click GIS, notebooks (Jupyter, R Markdown)
> Research compendium > https://research-compendium.science/ 

Challenges (for geography, geosciences, GIScience)

Education, publishing practices, SDIs, GIS, proprietary software,
lack of rewards/pressure, sensitive data, time, ...
> all solvable

37

http://bit.ly/rcr-in
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What can scientists do?

Take one step at a time.

Create and publish Research Compendia
(Your code is good enough!):
https://research-compendium.science/

Become a codechecker or reprohacker.
Join a Reproducibility 4 Everyone workshop.

Strive to be an open science champion especially if you’re junior in 
your field. [RIOT talk by Gavin Buckinham; preprint by Sam Westwood]

Be the change, find communities, do not rely on those in power - they don’t know!

https://doi.org/10.1038/467753a
https://research-compendium.science/
https://codecheck.org.uk/get-involved/
https://reprohack.github.io/reprohack-hq/
https://www.repro4everyone.org/
https://www.youtube.com/watch?v=3PCzWHJfz0g
https://twitter.com/westwoodsam1/status/1306989415202525185?s=09
https://research-compendium.science/
http://riotscience.co.uk/
https://reprohack.github.io/reprohack-hq/
https://www.repro4everyone.org/


What can communities and institutions do?

Introduce reproducibility reviews - CODECHECK (or not) - at your 
journals, labs, collaborations!

Workshops on RCR, ReproHacks

Provide support (R2S2, PhD edu.)

Rewards and incentives

Community discourse

Awareness > Change
39

https://giphy.com/gifs/chicagodancecrash-KCqjrcPfL55q3MkgHZ

https://go.wwu.de/r2s2
https://giphy.com/gifs/chicagodancecrash-KCqjrcPfL55q3MkgHZ


Vision

Reproducible Research in Geoinformatics: Concepts, Challenges and Benefits (Vision Paper) Kray C, Pebesma E, Konkol M, Nüst D. doi:10.4230/LIPIcs.COSIT.2019.8
GenR blog: https://genr.eu/wp/a-vision-for-reproducible-research-in-geoinformatics-geography-and-geosciences/ 40

https://o2r.info

https://www.uni-muenster.de/forschungaz/publication/157821?lang=en
https://doi.org/10.4230/LIPIcs.COSIT.2019.8
https://genr.eu/wp/a-vision-for-reproducible-research-in-geoinformatics-geography-and-geosciences/
https://o2r.info


Thanks!

Daniel Nüst
Institute for Geoinformatics, University of Münster

d.n@wwu.de | @nordholmen
0000-0002-0024-5046

Slides: https://doi.org/10.5281/zenodo.5006379 
41

mailto:d.n@wwu.de
https://twitter.com/nordholmen
https://orcid.org/0000-0002-0024-5046
https://doi.org/10.5281/zenodo.5006379
https://www.nature.com/articles/d41586-018-05256-0
https://codecheck.org.uk/


Bonus slides for discussion

42
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The CODECHECK example process implementation. Figure 2 of https://doi.org/10.12688/f1000research.51738.1

The left half of the diagram shows a diverse range of materials used within a laboratory. These materials are often then condensed for sharing with the outside world via the research paper, 
a static PDF document. Working backwards from the PDF to the underlying materials is impossible. This prohibits reuse and is not only non-transparent for a specific paper but is also 
ineffective for science as a whole. By sharing the materials on the left, others outside the lab can enhance this work.

https://codecheck.org.uk/process/

https://doi.org/10.12688/f1000research.51738.1
https://codecheck.org.uk/process/


https://codecheck.org.uk/register/ 44

Independent execution of computations 
underlying research articles.

https://codecheck.org.uk/register/
https://codecheck.org.uk/


The many problems of science

https://doi.org/10.31234/osf.io/p6e9c 

Publish or perish
Broken metrics (citations, JIF)
Structural change not considering 
  senior academics
Publication bias
Long-term funding for tools & infrastructure
HARKing
p-Hacking
Scholarly communication 1.0
Lack of reusability
Lack of transparency
Lack of reproducibility
Reinventing the wheel
Retraction practices
Not invented here syndrome
Fraud
Imposter syndrome
No “negative” citation
...

https://simplystatistics.org/2017/07/26/announci
ng-the-tidypvals-package/ 
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Open Science (OER, OA, OS, OPR)
Registered reports/preregistration

Altmetrics
Preprints

Leiden Manifesto
DORA

Vienna Principles
Citing data and software

Software papers
Data and software as products of research

RSEng & RSEs (software sustainability)
CRediT

Research Compendia
Ten Hot Topics Around Scholarly 

Publishing
Code review (PyOpenSci, ROpenSci, 

JOSS)
...https://giphy.com/gifs/bbcamerica-cute-animals-lifestory-Ze3RpHue7qkwvcYOOf

CULTURAL
CHANGE

https://doi.org/10.31234/osf.io/p6e9c
https://simplystatistics.org/2017/07/26/announcing-the-tidypvals-package/
https://simplystatistics.org/2017/07/26/announcing-the-tidypvals-package/
http://www.leidenmanifesto.org
https://sfdora.org
https://viennaprinciples.org
https://research-compendium.science/
https://doi.org/10.3390/publications7020034
https://doi.org/10.3390/publications7020034
https://giphy.com/gifs/bbcamerica-cute-animals-lifestory-Ze3RpHue7qkwvcYOOf
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https://doi.org/10.1371/journal.pcbi.1008316
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https://doi.org/10.1186/s13059-015-0850-7

1. reproducibility helps to 
avoid disaster

2. reproducibility makes it 
easier to write papers

3. reproducibility helps 
reviewers see it your way

4. reproducibility enables 
continuity of your work

5. reproducibility helps to 
build your reputation

https://doi.org/10.1186/s13059-015-0850-7
https://doi.org/10.1186/s13059-015-0850-7


General observations and lessons learned
● Further improvement over last years submissions - better prepared workflows! Biggest hurdles remain: 

insufficient documentation, no “quick” variant or lack of expected data size/runtime, links Figures < > Scripts

● Community understanding better, but needs time: Had to remind authors to add DASA section - how can we be 
clearer in the communication? Camera-ready papers by authors possible, but exhausting.

● Additional reproducibility questions for scientific reviewers worked better, but triggering only by regular 
reviewers doesn’t work well - fortunately not too many submission to check for repro chair

● Repro reviews were less strict than original ideal but on par with last year
> promote positive examples and don’t expect perfection

● Non-blindness served its purpose, but unblinding also delayed procedures

● Schedule still very much a challenge, partly because infrastructure (EasyChair) does not enable reviewer roles and 
communication > working around that with scripts and scraping

● Improvements to process were good: clarity in communication for authors that DASA section is mandatory, not 
attempting short papers, do not offer authors to object to report publications (no problems!)

● Reproduction not attempted != bad science, reproducibility is not binary but a spectrum
> continue education on reproducibility, increase requirements while practices spread in community

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.799.6357&rep=rep1&type=pdf
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J. Leek’s tidypvals

https://simplystatistics.org/2017/07/26/announcing-the-tidypvals-package/ 

“Notice
Anything
funny?”

https://simplystatistics.org/2017/07/26/announcing-the-tidypvals-package/


Code Review

51

Code Review Community 
Working Group

Boettiger, C., Chamberlain, S., Hart, E., & Ram, K. (2015). Building Software, 
Building Community: Lessons from the rOpenSci Project. Journal of Open 
Research Software, 3(1), e8. doi:10.5334/jors.bu

https://docs.google.com/document/d/1Q8CW3m7YBUJyJS2HUnQovOxGdm2iHm02v5-tRJyMJ30/edit#heading=h.q8v6yjrga83
https://docs.google.com/document/d/1Q8CW3m7YBUJyJS2HUnQovOxGdm2iHm02v5-tRJyMJ30/edit#heading=h.q8v6yjrga83
https://openresearchsoftware.metajnl.com/
https://doi.org/10.5334/jors.bu
https://ropensci.org
https://www.pyopensci.org/
https://joss.theoj.org/


Reproducible computational research in journals & conferences
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https://dl.acm.org/journal/toms/editorial-board#rcr-editor
https://sc19.supercomputing.org/submit/reproducibility-initiative/
https://sigmod2019.org/sigmodcfp
https://neuripsconf.medium.com/call-for-papers-689294418f43
https://www.jstatsoft.org/pages/view/authors
https://www.journals.elsevier.com/journal-of-number-theory/news/jnt-partners-with-reprozip-on-computational-papers
https://academic.oup.com/biostatistics/pages/General_Instructions
https://www.elsevier.com/connect/new-article-type-verifies-experimental-reproducibility


Reproducibility review reports

https://doi.org/10.17605/OSF.IO/ZTC7M https://doi.org/10.17605/OSF.IO/7XRQG 53

https://doi.org/10.17605/OSF.IO/ZTC7M
https://doi.org/10.17605/OSF.IO/7XRQG


Reproducibility review reports

https://doi.org/10.17605/OSF.IO/XS5YR https://doi.org/10.17605/OSF.IO/SUWPJ 54

https://doi.org/10.17605/OSF.IO/XS5YR
https://doi.org/10.17605/OSF.IO/SUWPJ


Reproducibility review reports

https://doi.org/10.17605/OSF.IO/7TWR2 https://doi.org/10.17605/OSF.IO/5SVMT 55

https://doi.org/10.17605/OSF.IO/7TWR2
https://doi.org/10.17605/OSF.IO/5SVMT


Reproducibility review reports AGILE 2021
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Structural challenges
Metrics for acknowledging/measuring impact in science are 
broken (impact factor, ..) and they lead to publication bias, 
HARKing, p-Hacking, intransparency and lack of reproducibility

Leiden Manifesto: http://www.leidenmanifesto.org
DORA: https://sfdora.org 
Vienna Principles: https://viennaprinciples.org 

Acknowledging data and software as valuable products of 
research (instead of shoehorning software into papers)
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Motivation

Back to 2010 The Software Sustainability Institute (SSI, UK) run a study (1000 randomly 
chosen researchers) …

“It's impossible to conduct
research without software,
say 7 out of 10 UK
researchers”  

https://www.software.ac.uk/blog/2014-12-04-its-impossible-conduct-research-without-software-say-7-out-10-uk-researchers 
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Motivation

A study of Nature papers from Jan-March 2016 reveals that 

“32 of the 40 papers examined mention software, and the 32 
papers contain 211 mentions of distinct pieces of software, for 
an average of 6.5 mentions per paper.”  

[2] Nangia, Udit; Katz, Daniel S. (2017): Understanding Software in Research: Initial Results from Examining Nature and a 
Call for Collaboration. doi:10.1109/eScience.2017.78 64

https://doi.org/10.1109/eScience.2017.78


Image: Event Horizon Telescope65

https://www.jpl.nasa.gov/edu/news/2019/4/19/how-scientists-captured-the-first-image-of-a-black-hole/


”Software is 95% 
human and only

5% code” *

* Eric Albers, CCC2019, https://media.ccc.de/v/thms-49-ber-die-nachhaltigkeit-von-software 
Bilder © H. Seibold, S. Janosch, OSD2019

RSEng = create research software
RSEs = people behind research software
RSEs ≠ IT !!!

Researcher uses scripts 
for data analysis and 
needs working stable 
software for her work. 
She learns what is 
necessary to achieve her 
research goals.

Reproducibility guru dives deeply into 
manifold software and tools to make his 
research reproducible and develops his own 
software in a sustainable way.

Person for tough problems 
knows how to solve all 
kinds of computer-related 
issues; he was not hired for 
that, but enjoys to help and 
spends time to get to the 
bottom of other people’s 
challenges.

Geek writes software as part of her 
research project and would like to code 
more, but must keep an eye on her 
career in science and needs to write 
papers.

Software developer was hired 
to implement software for a 
research project and 
contributes to large 
collaborative software projects 
to realise the next generation of 
digital infrastructure for science.
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