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 4EU+ is a transnational strategic 

university association.

 Aim: Strengthen the European vision 

of deepened cooperation and mutual 

enrichment in research and teaching

 Open Science is an integral part of this. 

 Two 4EU+ projects currently work on 

Open Science

4EU+ Alliance and Open Science
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 The FAIR principles

 Data Management Plans (DMP’s)
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Aim of the FAIR principles:

 to offer several types of data 

sharing, with at least one persistent 

identifier and a standardized, 

sourced description (metadata)

 the dataset must be findable, while 

the data can be protected if 

necessary.

Mons, Barend, et al. “Cloudy, Increasingly FAIR; Revisiting the FAIR Data Guiding 

Principles for the European Open Science Cloud.” Information Services & Use 37, no. 1 

(January 1, 2017): 49–56. https://doi.org/10.3233/ISU-170824.

Image: Mons, et al. 2017. https://doi.org/10.3233/ISU-170824

https://doi.org/10.3233/ISU-170824
https://doi.org/10.3233/ISU-170824
https://doi.org/10.3233/ISU-170824


principles in a nutshell

FAIR principles:

https://force11.org/info/the-fair-data-

principles/

Image Credits:

Logo SangyaPundir, CC-BY-SA 4.0

Infographic ANDS CC-BY 4.0

https://force11.org/info/the-fair-data-principles/
https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg
https://www.ands.org.au/working-with-data/fairdata/training


A data management plan?

A data management plan (DMP) is a 

written document that describes the data 

you expect to acquire or generate during 

the course of a research project, how you 

will manage, describe, analyze, and 

store those data, and what mechanisms 

you will use at the end of your project to 

share and preserve your data.

https://library.stanford.edu/research/data-management-services/data-management-plans
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https://library.stanford.edu/research/data-management-services/data-management-plans


 1966: sketches of DMP in the aeronautical field

 1973: NASA publishes a technical report that resembles a DMP.

 2007: the Wellcome Trust (UK), now a member of Plan S, requires DMPs for 

the projects it funds

 2007: OECD guidelines

 2011: implementation of DMP by the National Science Foundation (USA) for 

funded projects.

 2014: DMP for projects funded under H2020

The DMP: timeline

https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/19740004052.pdf
http://www.oecd.org/fr/sti/inno/38500823.pdf


Science Europe DMP template

A user-friendly model that follows the 

project timeline



Lawfulness and 

ethics

Responsibilities 

and costs

Data long-term 

preservation

Data access 

and sharing

Storage and 

backup

Documentation

Data collection 

and description

Science Europe DMP in brief



General information

Administrative information

1. DATA DESCRIPTION AND COLLECTION OR RE-USE OF EXISTING DATA

1a. How will new data be collected or produced and/or how will existing data be re-used?

1b. What data (for example the kind, formats, and volumes), will be collected or produced?

Main fields of the Science 
Europe template – 1



2. DOCUMENTATION AND DATA QUALITY

2a. What metadata and documentation (for example the methodology of data collection and 
way of organising data) will accompany the data?

2b. What data quality control measures will be used? 

Main fields of the Science 
Europe template – 2



3. STORAGE AND BACKUP DURING THE RESEARCH PROCESS

3a. How will data and metadata be stored and backed up during the research?

3b. How will data security and protection of sensitive data be taken care during the research?

Main fields of the Science 
Europe template – 3



4. LEGAL AND ETHICAL REQUIREMENTS, CODE OF CONDUCT

4a. If personal data are processed, how will compliance with legislation on personal data and 
on security be ensured?

4b. How will other legal issues, such as intellectual property rights and ownership, be 
managed? What legislation is applicable?

4c. What ethical issues and codes of conduct are there, and how will they be taken into 
account?

Main fields of the Science 
Europe template – 4



5. DATA SHARING AND LONG-TERM PRESERVATION

5a. How and when will data be shared? Are there possible restrictions to data sharing or 
embargo reasons?

5b. How will data for preservation be selected, and where data will be preserved long-term 
(for example a data repository or archive)?

5c. What methods or software tools are needed to access and use data?

5d. How will the application of a unique and persistent identifier (such as a Digital Object 
Identifier (DOI)) to each data set be ensured?

Main fields of the Science 
Europe template – 5



6. DATA MANAGEMENT RESPONSIBILITIES AND RESOURCES

6a. Who (for example role, position, and institution) will be responsible for data management 
(i.e. the data steward)?

6b. What resources (for example financial and time) will be dedicated to data management 
and ensuring that data will be FAIR (Findable, Accessible, Interoperable, Re-usable)?

Main fields of the Science 
Europe template – 6



Part 2: Examples

 Sharing Research Data

 Research Data Repositories

 Metadata Standards

Falco Hüser University of Copenhagen

falh@kb.dk



Sharing Research Data

5a How and when will data be shared?

Are there possible restrictions to data sharing or embargo reasons?

 Explain how the data will be discoverable and shared (for example by deposit in a trustworthy data repository, indexed 
in a catalogue, use of a secure data service, direct handling of data requests, or use of another mechanism). 

 Outline the plan for data preservation and give information on how long the data will be retained. 

 Explain when the data will be made available. Indicate the expected timely release. Explain whether exclusive use of 
the data will be claimed and if so, why and for how long. Indicate whether data sharing will be postponed or restricted 
for example to publish, protect intellectual property, or seek patents.

 Indicate who will be able to use the data. If it is necessary to restrict access to certain communities or to apply a data 
sharing agreement, explain how and why. Explain what action will be taken to overcome or to minimise restrictions.



Deposit in archive / long-term storage

Sharing Research Data

Can you share data, documentation and 

metadata openly?

 Available online to anyone

 Free of charge

Can you share secondary data?

 Anonymize personal information

 Prepare documentation and metadata 

(interview guides, protocols, references, ...)

Are you allowed to share the data?

 Receive permission from collaborators

 Resolve copyright / IPR issues

 Obtain informed consent

Publish in a suitable discipline-specific

or generalist repository

 Endorsed by own university

 Used within own community

Describe access conditions

 Eligible users

 Access procedures

 Embargo periods



DMP Example

”Fully anonymizable data will be made openly available. This includes raw and processed 

EEG and fNIRS recordings, eyetracking data, and excel files containing coding of children's 

behavior and looking-durations.”

“Video recordings of participants contain identifiable information, and will not be made 

accessible for data protection reasons.”

“Non-anonymizable data will be kept on file by the researcher on a secure drive provided 

by the host institution for at least 10 years after conclusion of the data and will only be 

shared with researchers directly involved in the project (in accordance with data protection 

regulations).”

DEVOMIND https://cordis.europa.eu/project/id/726114/results

https://cordis.europa.eu/project/id/726114/results


Research Data Repositories

Heidelberg University: https://heidata.uni-heidelberg.de/

Sorbonne University: https://recherche.data.gouv.fr/

University of Milan: https://dataverse.unimi.it/

University of Warsaw: https://repod.icm.edu.pl/

University of Copenhagen: https://erda.ku.dk/

University of Geneva: https://yareta.unige.ch/

Charles University: no institutional / national repository

https://heidata.uni-heidelberg.de/
https://recherche.data.gouv.fr/
https://dataverse.unimi.it/
https://repod.icm.edu.pl/
https://erda.ku.dk/
https://yareta.unige.ch/


Research Data Repositories

Registry of Research Data Repositories: https://www.re3data.org/

Repository offers open access

Repository offers restricted access

Repository offers closed access

Repository issues DOI’s

Repository provides reuse licenses

Repository is certified

https://www.re3data.org/


DMP Example

Mass spectrometry proteomics data will be deposited to the PRroteomics IDEntification

Database PRIDE (https://www.ebi.ac.uk/pride/).

 PRIDE facilitates free and unhindered access to all datasets after publication.

 PRIDE is part of the ELIXIR infrastructure and regarded as well-established standard 

repository in the field.

 All datasets deposited in PRIDE are made available under Creative Commons Public 

Domain (CC0).

 All datasets deposited in PRIDE receive unique dataset identifiers (PXD#######).

 All data submitted to PRIDE are being reviewed by expert bio-curators.

https://www.ebi.ac.uk/pride/


DMP Example

Samples will be registered with the SESAR "System for Earth Sample Registration" 

(http://www.geosamples.org/).

“SESAR is a community platform that helps make samples more discoverable, accessible, 

and reusable, and connects samples with the knowledge ecosystem derived from them.”

“Every sample submitted to the SESAR index is assigned an IGSN, which gives the sample 

a globally unique and persistent identifier.”

By default, “sample metadata are publically available immediately upon registration.”

http://www.geosamples.org/


Metadata and Documentation

2a What metadata and documentation (for example the methodology of data collection and way of 
organising data) will accompany the data?

 Indicate which metadata will be provided to help others identify and discover the data.

 Indicate which metadata standards (for example DDI, TEI, EML, MARC, CMDI) will be used.

 Use community metadata standards where these are in place.

 Indicate how the data will be organised during the project, mentioning for example conventions, version control, and 
folder structures.

 Consistent, well-ordered research data will be easier to find, understand, and re-use.

 Consider what other documentation is needed to enable re-use. This may include information on the methodology 
used to collect the data, analytical and procedural information, definitions of variables, units of measurement, and so 
on.

 Consider how this information will be captured and where it will be recorded for example in a database with links to 
each item, a ‘readme’ text file, file headers, code books, or lab notebooks.



Metadata

https://www.etsy.com/dk-en/shop/DonBurns27https://opengeospatial.github.io/e-learning/metadata/



IMG_20220710_165533.jpg



DMP Example

Each dataset in a data repository will be described with metadata using a README file (.txt 

or .pdf). The README file consists of three parts:

Project-level descriptions:

 explain the aims and research questions of the study, the hypothesis, the measurement equipment 

and experimental setup, the used methodology and type of data;

File-level documentation:

 explain how all the files that make up a dataset relate to one another;

Item-level documentation explaining the names of the variables and the meanings of those 

variables.

 explain which data-files contain which variables and what these variables represent;

REPAIRS https://cordis.europa.eu/project/id/956003/results

https://cordis.europa.eu/project/id/956003/results




DMP Example

EMO BON data are accompanied by rich and rigorous metadata that include, but are not 

limited to, information on the where, when, and how the samples were collected

(Observatory Metadata and Sampling Metadata). Additional Complementary (Meta)data

include the environmental variables measured during a sampling event and the 

methodologies used to collect measure them. Information on the laboratory analyses of the 

data, such as the DNA extraction method, the yields and the library preparation are 

collected as Analysis Metadata. The quality controlled bioinformatics procedures following 

sequencing to produce the Quality-controlled Sequence Data are documented as Post-

sequencing Metadata. The Source Material Identifier is included in the metadata records

and links together all the information collected as metadata.

EMO BON http://dx.doi.org/10.25607/OBP-1743

http://dx.doi.org/10.25607/OBP-1743


Metadata Standards

 Provide a common ‘language’ for the community.

 Enable interoperability across disciplines (and sectors).

 Are ideally described in a citable online resource.

 Should be readable by humans and machines.

 Can be embedded in file formats.

Vocabularies provide unambiguous definitions for individual 

metadata elements.

Taxonomies structure metadata elements in a hierarchy.

Ontologies contain relations between metadata elements.

https://rdamsc.bath.ac.uk/

https://rdamsc.bath.ac.uk/


Example

https://icd.who.int/en

https://icd.who.int/en


Example

https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi

https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi


Example

https://fits.gsfc.nasa.gov/standard40/fits_standard40aa-le.pdf
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https://fits.gsfc.nasa.gov/standard40/fits_standard40aa-le.pdf
https://opencomputinglab.github.io/SubjectMatterNotebooks/astronomy/fits-images.html


Part 3: FAIR methods and tools

 FAIR assessment

 5-star Open Data

 RDF – Resource Description Framework

Asger Væring Larsen University of Copenhagen
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Metadata

DOI



License

Files



https://www.f-uji.net/

https://www.f-uji.net/












RDF – Resource Description  

Framework 

Triples

Semantic data

Linked open data

FAIR data points

Linked Data Platform



https://www.ontotext.com/knowledgehub/fundamentals/what-is-rdf-triplestore/

https://www.ontotext.com/knowledgehub/fundamentals/what-is-rdf-triplestore/


Subject Predicate Object

Wilma hasSpouse Fred

Fred hasAge 25

Fred livesIn Bedrock





Subject Predicate

(propertyURL)

Object

(valueURL)

Tokyo

(http:example/ressource/tokyo)

hasArea

(http:example/property/area)

2188 km2

(Literal)

isInCountry

(http:example/ressource/country)

Japan

(http:example/ressource/Japan)



Creating a file which contains the data AND ontology-controlled 

metadata as one package – a database

Upload to a triplestore

Making unFAIR data FAIR



OpenRefine RDF extension 



Multi purpose:

Google Knowledge Graph 

Amazon’s product graph

Dbpedia (Open)

Wikidata (Open)

Geonames (Open)

Yago (Open)

”Real” research projects

The Human Genome project -> Ensembl

The Linked Open Drug Data

BIO2RDF

Antimicrobial Compounds Database

Neurodata

Examples of uses of RDF/Knowledge Graphs

https://blog.google/products/search/introducing-knowledge-graph-things-not/
https://www.aboutamazon.com/news/innovation-at-amazon/making-search-easier
https://www.dbpedia.org/
https://www.wikidata.org/wiki/Wikidata:Main_Page
https://www.geonames.org/
https://yago-knowledge.org/
https://www.ensembl.org/index.html
https://www.w3.org/wiki/HCLSIG/LODD/Data
https://bio2rdf.org/
https://www.dsf.unica.it/~gmalloci/abdb/
https://neurodata.io/




Tools:

OpenRefine can model RDF data

Neo4j creates graphs

Cedar Workbench collects metadata

Apache Jena for building semantic 

web and Linked Data applications

RDF4J for processing and handling 

RDF data

Blazegraph a graph database

Examples of FAIR/graph tools

https://openrefine.org/
https://neo4j.com/
https://metadatacenter.org/
https://jena.apache.org/
https://rdf4j.org/
https://blazegraph.com/


 Sorbonne University: data-bsu@sorbonne-universite.fr

 University of Milan: dataverse@unimi.it

 University of Copenhagen: datamanagement@ku.dk

 Heidelberg University: data@uni-heidelberg.de

 University of Warsaw: oa.buw@uw.edu.pl

 Charles University: researchdata@cuni.cz

 University of Geneva: researchdata-info@unige.ch

Contact us

mailto:data-bsu@sorbonne-universite.fr
mailto:dataverse@unimi.it
mailto:datamanagement@ku.dk
mailto:data@uni-heidelberg.de
mailto:oa.buw@uw.edu.pl
mailto:researchdata@cuni.cz
mailto:researchdata-info@unige.ch
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Open for you! An introduction series to Open Science II 26 June 2023

https://4euplus.eu/4EU-498.html
https://zenodo.org/communities/4euplus-open-science/

