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Newsletter Research Data Unit (RDU) 

Update information regarding RDM at Heidelberg University:

• new services

• current workshops 

• Training courses

• Please subscribe to the mailing list: DATA-NEWS@LISTSERV.UNI-HEIDELBERG.DE

• https://listserv.uni-heidelberg.de/cgi-bin/wa?A0=DATA-NEWS
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https://data.uni-heidelberg.de/index.en.html
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WHAT IS RDM ABOUT?
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Data Driven Research



Data Driven Research?
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Slide: Dehnhard 2014

http://www.zpid.de/pub/research/2014_Dehnhard_Datenmanagement_dvs.pdf


Data Driven Research?
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Slide: Dehnhard 2014

Why is that disastrous?

• „ […] data is the currency of science, even if publications are still the 
currency of tenure. To be able to exchange data, communicate it, mine it, 
reuse it, and review it is essential to scientific productivity, collaboration, and 
to discovery itself.“ (Gold 2007)

• Transparency and verifiability
• Reproducible vs. non-reproducible data
• Re-use 

http://www.zpid.de/pub/research/2014_Dehnhard_Datenmanagement_dvs.pdf
http://www.dlib.org/dlib/september07/gold/09gold-pt1.html


What is research data management?

Research data management

"Research data management concerns the organisation of 

data, from its entry to the research cycle through to the 

dissemination and archiving of valuable results. It aims to 

ensure reliable verification of results, and permits new and 

innovative research built on existing information."

(Whyte, A., Tedds, J. (2011). 

‘Making the Case for Research Data Management’. DCC 

Briefing Papers. Edinburgh: Digital Curation Centre.)

9

https://library.sydney.edu.au/research/data-man
agement/research-data-management.html
 

https://www.dcc.ac.uk/guidance/briefing-papers/making-case-rdm
https://library.sydney.edu.au/research/data-management/research-data-management.html
https://library.sydney.edu.au/research/data-management/research-data-management.html


By SangyaPundir [CC BY-SA 4.0], from Wikimedia Commons

• FAIR Data Principles 
• Wilkinson et al. (2016), The FAIR Guiding Principles for scientific data management and 

stewardship, Scientific Data 3, doi:10.1038/sdata.2016.18 
• SNF: Explanation of the FAIR Data Principles      

FAIR Data Principles

https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg
https://www.force11.org/group/fairgroup/fairprinciples
https://doi.org/10.1038/sdata.2016.18
http://www.snf.ch/SiteCollectionDocuments/FAIR_principles_translation_SNSF_logo.pdf
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• FAIR Data Principles 
• Wilkinson et al. (2016), The FAIR Guiding Principles for scientific data management and 

stewardship, Scientific Data 3, doi:10.1038/sdata.2016.18 
• SNF: Explanation of the FAIR Data Principles      

F = findable

Others can discover your data.

• described via rich metadata, 
• persistent identifiers (e.g. DOI),
• indexed in catalogues or databases

FAIR Data Principles

https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg
https://www.force11.org/group/fairgroup/fairprinciples
https://doi.org/10.1038/sdata.2016.18
http://www.snf.ch/SiteCollectionDocuments/FAIR_principles_translation_SNSF_logo.pdf


By SangyaPundir [CC BY-SA 4.0], from Wikimedia Commons

• FAIR Data Principles 
• Wilkinson et al. (2016), The FAIR Guiding Principles for scientific data management and 

stewardship, Scientific Data 3, doi:10.1038/sdata.2016.18 
• SNF: Explanation of the FAIR Data Principles      

A = accessible 

 Your data can be made available to others.

• “As open as possible, but as as closed as 
necessary”

FAIR Data Principles
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• FAIR Data Principles 
• Wilkinson et al. (2016), The FAIR Guiding Principles for scientific data management and 

stewardship, Scientific Data 3, doi:10.1038/sdata.2016.18 
• SNF: Explanation of the FAIR Data Principles      

I = interoperable

Your data can be integrated with other data   
and/or easily used by machines

• standards for data & metadata 
• non-proprietary file formats
• references to other (meta-)data

FAIR Data Principles
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By SangyaPundir [CC BY-SA 4.0], from Wikimedia Commons

• FAIR Data Principles 
• Wilkinson et al. (2016), The FAIR Guiding Principles for scientific data management and 

stewardship, Scientific Data 3, doi:10.1038/sdata.2016.18 
• SNF: Explanation of the FAIR Data Principles      

R = re-usable 

Your data can be used for new research as 
well as for replications.

• Data are comprehensibly described with 
relevant attributes, 

• domain-relevant standards, 
• open licenses, 
• provenance

FAIR Data Principles

https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg
https://www.force11.org/group/fairgroup/fairprinciples
https://doi.org/10.1038/sdata.2016.18
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OPEN RESEARCH DATA
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Picture: Ainsley Seago. doi:10.1371/journal.pbio.1001779.g001



NFDI

• National Research Data Infrastructure
 

• The National Research Data Infrastructure (NFDI) has the objective to systematically 
index, edit, interconnect and make available the valuable stock of data from science and 
research. 

• Funding for subject- and/or methods-specific consortia

• Overall budget: 85 Mio € per year for 10 years

• 27 subject-specific consortia

• https://www.nfdi.de/ 

 

https://www.nfdi.de/


NFDI
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18 Slide adapted from: N. Jareborg (2019), „Data management and repositories“, 
https://player.slideplayer.com/105/17629367/. 

https://player.slideplayer.com/105/17629367/


Finding repositories
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https://www.re3data.org/ https://fairsharing.org/ 

Publisher Guidelines
• https://www.nature.com/sdata/policies/repositories
• https://journals.plos.org/plosone/s/recommended-repositories
• https://www.springernature.com/gp/authors/research-data-policy/re

commended-repositories
 

https://www.re3data.org/
https://fairsharing.org/
https://www.nature.com/sdata/policies/repositories
https://journals.plos.org/plosone/s/recommended-repositories
https://www.springernature.com/gp/authors/research-data-policy/recommended-repositories
https://www.springernature.com/gp/authors/research-data-policy/recommended-repositories


Data publication
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heiDATA
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Findability
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Findability
- DOI’s
- Metadata

heiDATA
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Findability
- DOI’s
- Metadata
- Indexing in catalogs and 

databases (enabling automatic 
harvesting of metadata)

heiDATA
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Findability
- DOI’s
- Metadata
- Indexing in catalogs and 

databases (enabling automatic 
harvesting of metadata)

- Dataverses: collection of 
datasets e.g. For research 
groups, projects,...

heiDATA
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Findability
- DOI’s
- Metadata
- Indexing in catalogs and 

databases (enabling automatic 
harvesting of metadata

- Dataverses: collection of 
datasets e.g. For research 
groups, projects,...

heiDATA
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Accessibility
- Download of public files via 

browser or via API

heiDATA
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Accessibility
- Download of public files via 

browser or via API
- “As open as possible, but as 

closed as necessary”

heiDATA
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Accessibility
- Download of public files via 

browser or via API
- “As open as possible, but as 

closed as necessary”
- Private URLs for pre-

publication access (e.g. for 
reviewers)

heiDATA
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Interoperability
- Metadata standards

heiDATA
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Interoperability
- Metadata standards
- Advice on suitable 

file formats, support 
with format 
conversion

- Technical validity 
checks

heiDATA
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Reusability
- Open content licenses

heiDATA
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Reusability
- Open content licenses
- Transparent versioning

heiDATA
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Reusability
- Open content licenses
- Transparent versioning
- Provenance information

heiDATA
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Reusability
- Open content licenses
- transparent versioning
- Provenance information
- Documentation files

heiDATA
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Reusability
- Open content licenses
- transparent versioning
- Provenance information
- Documentation files
- Integration with external 

services, e.g. binder (
https://mybinder.org/) 

heiDATA

https://mybinder.org/
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Reusability
- Open content licenses
- transparent versioning
- Provenance information
- Documentation files
- Integration with external 

services, e.g. binder (
https://mybinder.org/) 

heiDATA

https://mybinder.org/
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• Domain-specific metadata 
enable specific functionalites 
and more effective retrieval.
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Subject-specific repositories

• Domain-specific metadata enable 
specific functionalites and more 
effective retrieval.

• Data standards are implemented 
and data are validated against 
these standards.

• May be limited with regard to 
data types (e.g. OpenNeuro only 
accepts human-derived data)



Subject-specific repositories

• Domain-specific metadata enable 
more effective retrieval or specific 
functionalites.

• Data standards are implemented 
and data are validated against 
these standards.

• May be limited with regard to data 
types (e.g. OpenNeuro only 
accepts human-derived data)

• Optional, depending on the 
repository: Data curators with 
specific expertise supervise 
data publication and help 
preparing data for deposit.

https://wiki.ebrains.eu/bin/view/Collabs/tier-3-data-curation/Data%20Curator%27s%20Handbook/ 

https://wiki.ebrains.eu/bin/view/Collabs/tier-3-data-curation/Data%20Curator%27s%20Handbook/


Finding data journals

 https://www.forschungsdaten.org/index.php/Data_Journals

https://www.forschungsdaten.org/index.php/Data_Journals


Data publication

51

Data publication - pros and cons?

Picture: 
Colin Kinner (Flickr: Question mark sign) [CC-BY-2.0], via Wikimedia Commons

http://commons.wikimedia.org/wiki/File:Question_mark_road_sign,_Australia.jpg


Data publication
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Contra

• My data are neither useful nor interesting for others.
• I want to publish my results first, before someone else uses my data.
• There is no time and no money for data processing and curation.
• My data contain personal data – personal rights, difficult search for test 

persons, anonymising impossible.
• My data include copyrighted material.
• My funder has no interest in making the data publicly accessible.
• My data will not be understood or will be misunderstood. People will bother 

me with emails.
• There is no incentive. Why should I do all the work?



Data publication
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Pro

• Visibility and the accompanying scientific reputation
• Transparency and verifiability of research results
• Possibility of reuse of data in new contexts, for different problems in 

combination with other data and in interdisciplinary contexts
• New research possibilities through the “Data Web”
• Increased visibility of publications: Papers accompanied by research data 

are cited more often. See Piwowar, Day & Fridsma (2007), Piwowar & 
Vision (2013), Belter (2014), Henneken & Accomazzi (2011)

• Avoid duplicate work by reusing research data from third parties. 
• Availability of negative results
• Fulfil requirements concerning the accessibility of research material as 

demanded by funders like DFG and EU, as well as scientific journals.
• Faster and more efficient circulation of knowledge
• Right of access to publicly funded results



Data Handling Storage & 
Archiving –
some practical issues….



Data Processing & Archiving
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Data Handling  Storage & Archiving 

File handling

• Data best practices (file naming, formats, versioning,…): 
https://guides.library.stanford.edu/data-best-practices/

• Make different versions of data distinguishable. Conventions for file naming – 
for you and in your research group.

• File names should deliver context. Distinguish a file from similar but different 
datasets and from different versions of the same dataset.

• Files may leave their folders. File names should be unique and descriptive 
without a directory structure.

• Never delete your raw data!

• But delete versions of processed data you do not need any longer. 

https://guides.library.stanford.edu/data-best-practices/name-files


Data Storage & Archiving –
some practical issues….

Backup
        
        …        …        … Backup!

 At least 3 copies per file…

 …on at least 2 different media…

 and 1 at a different spatial location. 

 

3 2 1



EXTERNAL REQUIREMENTS & 
POLICIES
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Picture: https://www.flickr.com/photos/raummaschine/9214045295/

https://www.flickr.com/photos/raummaschine/9214045295/


Policies & external requirements



Policies & external requirements

Heidelberg University 

Rules for safeguarding good academic practice and handling academic misconduct

§ 10 Documentation

(1) Researchers must document all information relevant to the establishment of a research result 

with the degree of transparency that is required and appropriate in the respective field. The same 

applies to individual results that do not support the research hypothesis. There must be no

selection of results in such cases. Where research software is developed, the source code must 

be documented.

(2) The information required to understand the research, in particular research data and 

methodological, evaluation and analysis steps, is recorded. Third parties are to be given access 

to this information where this is possible.

60

https://www.uni-heidelberg.de/en/university/about-the-university/good-academic-practice


Policies & external requirements

Heidelberg University 

Rules for safeguarding good academic practice and handling academic misconduct

§ 11 Public access to research findings

“Researchers decide on their own responsibility whether, how and where to make their research 

findings publicly available. If they decide to publish their results, the data and principal materials 

upon which the published work is based must be stored in recognised archives and repositories 

where this is possible. The provisions of § 14 must be observed.”
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https://www.uni-heidelberg.de/en/university/about-the-university/good-academic-practice


Policies & external requirements

Heidelberg University 

Rules for safeguarding good academic practice and handling academic misconduct

§ 16 Archiving

“(1) Once they have been made publicly available, research data and findings, and particularly 

the materials on which they are based, as well as the instruments and, where applicable, the 

research software used, must be backed up by adequate means according to the standards of 

the respective field and stored for the legally required time period (usually ten years). A 

shortening of this storage period must be justified. The storage period begins when the materials

are first made publicly available.

(2) The materials are archived a) in the researchers’ home institution or b) in repositories serving 

several locations. In case a) the university will provide the necessary infrastructure for archiving. 

The selected publication medium must make reference to the archiving location in an appropriate

manner.”
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https://www.uni-heidelberg.de/en/university/about-the-university/good-academic-practice


Policies & external requirements



Policies & external requirements

Seven paragraphs

1) PI‘s are responsible for the whole research data lifecycle.
2) Every research project should develop a data management plan.
3) University offers support via the Research Data Unit.
4) University encourages researcher to publish open access if possible. 
5) Importance of data privacy.
6) Data published outside of the university‘s webspace should be registered at 

the RDU.
7) PI‘s shall keep their right on data use and publication and shall not transfer 

it to third parties.
Research Data Policy - Universität Heidelberg (uni-heidelberg.de)

https://www.uni-heidelberg.de/en/node/4935


DFG Guidelines on the Handling of Research Data

“[…] For this reason, the handling of research data and the objects on which the data is based 

have to be carefully planned, documented and described. Wherever possible it is important to 

enable subsequent use of the research data and potentially also the objects by other users. 

[…]
For this reason, the DFG expects research projects to include a description of how research data 
is handled. The description should be based on the checklist for handling research data
[…]
Costs incurred for the project-specific handling of research data should be requested in 
connection with the project.[…]”

Funders are pushing RDM & Open Data

https://www.dfg.de/en/research_funding/principles_dfg_funding/research_data/index.html


Funders are pushing RDM & Open Data



Funders are pushing RDM & Open Data

Horizon 2020 & Horizon Europe: FAIR Data Management

• Participating projects will be required to develop a Data Management Plan (DMP)

• Participating projects are required to deposit research data, preferably into a research data 
repository

• “[…]as far as possible, projects must then take measures to enable for third parties to access, 
mine, exploit, reproduce and disseminate (free of charge for any user) this research data.“

• http://www.dfg.de/foerderung/antrag_gutachter_gremien/antragstellende/nachnutzung_forschungsdaten/ 

• Guidelines on Open Access to Scientific Publications and Research Data in Horizon 2020 | Guidelines on Data Management in Horizon 2020 

http://www.dfg.de/foerderung/antrag_gutachter_gremien/antragstellende/nachnutzung_forschungsdaten/
../../../C:/Users/jap/bwSyncAndShare/Pr%C3%A4sentationen/ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-pilot-guide_en.pdf
../../../C:/Users/jap/bwSyncAndShare/Pr%C3%A4sentationen/ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf




Journals: Nature

An inherent principle of publication is that others should be able to 
replicate and build upon the authors' published claims. A condition of 
publication in a Nature Portfolio journal is that authors are required 
to make materials, data, code, and associated protocols 
promptly available to readers without undue qualifications.  

 […]Providing large datasets in supplementary information is strongly 

discouraged and the preferred approach is to make data available in 

repositories. 

https://www.nature.com/nature-portfolio/editorial-policies/reporting-st
andards#availability-of-data
 

https://www.nature.com/sdata/policies/repositories 
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https://www.nature.com/nature-portfolio/editorial-policies/reporting-standards#availability-of-data
https://www.nature.com/nature-portfolio/editorial-policies/reporting-standards#availability-of-data
https://www.nature.com/sdata/policies/repositories


Journals: PLOS

Data Availability

PLOS journals require authors to make all data necessary to replicate 
their study’s findings publicly available without restriction at the time of 
publication. When specific legal or ethical restrictions prohibit public 
sharing of a data set, authors must indicate how others may obtain access 
to the data.

[…]
Publication is conditional on compliance with this policy. If restrictions on 
access to data come to light after publication, we reserve the right to post 
a Correction, an Editorial Expression of Concern, contact the authors' 
institutions and funders, or, in extreme cases, retract the publication. […]

https://journals.plos.org/plosone/s/data-availability 
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https://journals.plos.org/plosone/s/data-availability


LEGAL ISSUES
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Legal issues

Research data and copyright

• Textual data typically are protected by copyright
• Copy right holder can grant simple or exclusive usage rights
• For publications in subscription journals: typically unlimited and irrevocable transfer of rights 

to the publishers

• Research data? Facts like measurements generally do not reach the threshold of originality, 

even though the data collection can be very sophisticated.
• Therefore: According to German copyright law, research data are in many cases not 

copyrighted.
• But many data are in databases and there is some kind of protection for these (EU directive 

96/09/EG, UrhG §§ 87a-e). Virtually all data are useless without documentation. This 

documentation might very well be protected by copyright.
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Legal issues

Creative Commons Licences

• Standard licences that determine the scope of use of a work
• Combination of layperson-friendly formulation and a legally proper license text adapted to the 

relevant national law.
• Licence content and metadata are available in machine readable form and can be added to a 

document. ( TDM)
• Modular structure with differing “degrees of freedom”

• There are also alternatives, e.g. the Open Data Commons licenses.
• For Software there are specific software licenses

73



 Picture by Marko Txopitea "Txopi" [CC0], via Wikimedia Commons, 
https://commons.wikimedia.org/wiki/File%3ACreative_Commons_Semaforoa.svg 

Legal issues
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https://commons.wikimedia.org/wiki/File:Creative_Commons_Semaforoa.svg


Legal issues

Data publication and data protection

• Informed consent: data sharing not excluded; information on whether and how data are 

disseminated
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Thank you very much!
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Research Data Unit
https://data.uni-heidelberg.de/

General Information on RDM
https://www.forschungsdaten.info/
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