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Remember the Research Data Lifecycle?

Planning and Monitoring

are proven instruments
for quality assurance.

(But, time is money …)



Pixabay.com, CC0 1.0

What research data are you working with?
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„…all digital data that are created 
during the research process or 
result from it.“

(Kindling & Schirmbacher, 2013)

Definition of digital research data

No
exact

definition General: 

Maxi Kindling, Peter Schirmbacher: Die digitale Forschungswelt als Gegenstand der Forschung. IWP. 2013. pp. 127-136. DOI: 10.1515/iwp-2013-0017.

4



The crisis of
reproducibility

https://api.hub.jhu.edu/factory/sites/default/files/styles/soft_crop_1030/public/
replication_yellow_art_102717.jpg?itok=fs2peydA
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The reproducibility of scientific results

Stagge, J., Rosenberg, D., Abdallah, A. et al. Assessing data availability and research reproducibility in hydrology 
and water resources. Sci Data 6, 190030 (2019). https://doi.org/10.1038/sdata.2019.30

Study by Stagge et al. 2019

Investigation of 360 
publications published 2017 
in six Hydrology & Water
resource journals

Only 1.7% of the investigated
publications allowed for a 
reproduction of the results.

Limitations: Incomplete data
or insufficient documentation
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Just an isolated case?

Study by Nüst et. al. 2018       in environmentel science

77Nüst D, Granell C, Hofer B, Konkol M, Ostermann FO, 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

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


And in other disciplines?

Study by Collberg et al. in 2016

Reasons for non-repeatability

in computer systems research

8Christian Collberg and Todd A. Proebsting. 2016. Repeatability in computer systems research. 

Commun. ACM 59, 3 (March 2016), 62–69. DOI:https://doi.org/10.1145/2812803

“I’m not very sure whether it is the final 
version of the code used in our paper, 

but it should be at least 99% close.”

“Unfortunately the current system is not mature enough 
at the moment, so it’s not yet publicly available.”



How many percent of the experiments published by CRC 1294 
members are reproducible? 

*the first 53 publications (~Summer 2020)
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https://img.buzzfeed.com/buzzfeed-static/static/2020-04/8/20/asset/7b9e65c22915/sub-buzz-4225-1586376826-16.jpg
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Research Data Management

All activities related to

• Preparation

• Storage

• Archiving &

• Publication of scientific data. 

All digital data created during the research process

including research results.

11
Maxi Kindling, Peter Schirmbacher, Elena Simukovic: Forschungsdatenmanagement an Hochschulen: das Beispiel der Humboldt-Universität zu Berlin. LIBREAS. 
Library Ideas, 23 (2013). Online: http://libreas.eu/ausgabe23/07kindling/ DOI: 10.18452/9041 [2022-01-20]

https://wizardtechsolutions.com/wp-content/uploads/2017/03/big-data-cloud.png

Research Data Management supervises research processes
from initial planning to archiving, re-use, or deletion.



Aspects of Research Data Management
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REGULATION AND 
STRUCTURING

DOCUMENTATION 
AND METADATA

STORING AND 
BACKUP

LONG-TERM 
ARCHIVING

SECURITY AND 
PRIVACY

PUBLICATION LEGAL ASPECTS 



13According to UK Data Service (Jan. 2022): https://ukdataservice.ac.uk/learning-hub/research-data-management/



G20 countries have committed themselves to guarantee access to publicly funded 

research data based on the FAIR principles. 

14



Journal Policies

Funding Agency Policies

Subject-specific Policies

Institutional Policies

Research data policies

Guidelines for
handling

research data

For example: 

15



Journal Policies – Springer Nature

Type 1: 

(Photosynthesis Research journal)
„Data sharing and data citation is encouraged“

Type 2: 

(Plant and Soil journal)

„Data sharing and evidence of data sharing is
encouraged“

Type 3: 

(Humanities and Social Science journal)

„Data sharing encouraged and statements of 
data availability required“

Type 4: 

(Scientific Data journal)

„Data sharing, evidence of data sharing and peer
review of data required“

16



Funding Agency Policies

17

https://www.dfg.de/download/pdf/foerderung/grundlagen_dfg_foerderung/forschungsdaten/guidelines_research_data.pdf

Project Planning

• Applicants should […] detail in 
the proposal what research 
data will be generated or 
evaluated during a scientific 
research project.

Accessibility

• […] research data should be 
made available as soon as 
possible. Data should be 
made accessible at a stage of 
processing that allows it to 
be usefully reused by third 
parties […] it must be ensured 
that access to the data is still 
guaranteed when, through 
publication, the rights of use 
relating to research data are 
transferred to a third party, 
usually a publishing house.

Archiving

• […] research data should be 
archived in the researcher's 
own institution or an 
appropriate nationwide 
infrastructure for at least 10 
years.
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Institutional Policies

20
https://www.uni-potsdam.de/fileadmin/projects/ambek/Amtliche_Bekanntmachungen/2022/Ausgabe_03/ambek-2022-03-026-034.pdf



How many of those policies applicable to CRC 1294 
did you know? 

21

did you follow?
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Why do we care?

Project A05 Project B05Project A04Project A03External

Col. B02

Alg. A04 Alg. A05

Col. B05

Ex. A04

Project B03

Alg. B03

Project B04

Alg. B04

Ex. B04 Project B02

Alg. A02 Alg. A06

Project A06 Project B06Project A02 Ex. B06

Ex. A01

Project A01

Data ProjectAlgorithms

Data collected during project
or from external source

Hendrik Geßner



Software in Research

https://tinyurl.com/opensciencepractices
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Issues with Tools and Reproducibility

Proprietary data formats are often tied to specific software.

Open data formats can be tied to specific versions of software.

Software is tied to specific execution enviroments.
Dealing with data, tools etc. requires dedicated literacy.

CSV



Fragile Constructions

https://xkcd.com/2347/

Valuable research funding is wasted
when basic building blocks in software crash!

log4j
Heartbleed

fMRI bug

https://xkcd.com/2347/
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Why should you care?

Challenges: 

• Academic realities

• Different expectations

• Multiple policies

• …

Advantages (for scientists and the public): 

• Impact: More citations and readers

• Budget & Economic Efficiency

• Heuristics (Cumulative Science vs. Duplicate Efforts)

• Reproducibility

• Ethics, Integrity, Transparency

How to nudge such a cultural change? 27



Confusion 
achieved

28
Pixabay.com, CC0 1.0



29According to UK Data Service (Jan. 2022): https://ukdataservice.ac.uk/learning-hub/research-data-management/



We conduct research data management anyways. 
Let‘s make it professional! 

30



The two pillars of Z03 

31
Pixabay.com, CC0 1.0

IT Infrastructure Knowledge Perpetuation



The two pillars of Z03 

32
Pixabay.com, CC0 1.0

IT Infrastructure: 
Collaborative work & knowledge base

• Wiki
• Overleaf
• Git.UP
• Box.UP
• RDMO.UP
• …

Shortly: Automated quality feedback & 
Container infrastructure

To assist you in making your research FAIR

Knowledge Perpetuation:
Individual support and collaborations

• Code & software development, Testing
• Good coding practice / 

Research software engineering
• Workshops & consultations 
• Packaging experts
• Exchange with NFDI initiatives

Shortly: The Carpentries membership



According to UK Data Service (Jan. 2022): https://ukdataservice.ac.uk/learning-hub/research-data-management/ 33
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Planning Research

Project Planning

Applicants should […] 
detail in the proposal 
what research data 
will be generated or 
evaluated during a 
scientific research 
project.

Accessibility

• […] research data should be 
made available as soon as 
possible. Data should be 
made accessible at a stage of 
processing that allows it to 
be usefully reused by third 
parties […] it must be ensured 
that access to the data is still 
guaranteed when, through 
publication, the rights of use 
relating to research data are 
transferred to a third party, 
usually a publishing house.

Archiving

• […] research data should be 
archived in the researcher's 
own institution or an 
appropriate nationwide 
infrastructure for at least 10 
years.

• Required by funding agencies (depends on the programme)

• Tool for quality management in research data management

To record the intended handling of research data includes:

• activites during the research process & subsequent handling

• information about data collection, preparation, archiving, 

and publication
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Research Data Management Organizer

https://rdmo.uni-potsdam.de/



Research Data Management Organizer
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Research Data Management Organizer
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Research Data Management Organizer
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Research Data Management Organizer

39



Today‘s homework:

1. Create a DMP for your project.
2. Answer the questions.

40
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Research Data Management Organizer

https://rdmo.uni-potsdam.de/



Knowledge Perpetuation: The Carpentries

42

• Join the Carpentries Network

• Z03 members give workshops at other institutions

• SFB members can choose coding and data workshop from the Carpentries network in return 

Let us know about your workshop requests. We will take care of it. 



Knowledge Perpetuation: Packaging experts
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Assist with:

• Reproducibility of your research

• Investigation of Data/Code

• Investigation of Documentation

Currently investigating the reproducibility of published research. Spoiler: Has improved. Stay tuned! 

Safial Islam Ayon is at the Spring School today. Get in touch! ☺

Shafayet Hossen Chowdhury & Safial Islam Ayon
M.Sc. Students in Data Science



Thank you!
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