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What is research data?
“In a research context, examples of data include statistics, results of 
experiments, measurements, observations resulting from fieldwork, 
survey results, interview recordings and images. The focus is on research 
data that is available in digital form.”

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



What is Research Data Management?

Create

Document

Use

Store

Share

Preserve

“the active management and 
appraisal of data over the 
lifecycle of scholarly and 

scientific interest”

By managing data effectively you 
can ensure it is FAIR, and, 
where appropriate, open



Creating data

Image CC-SA-ND by Bill Dickinson www.flickr.com/photos/skynoir/8270436894



Data creation tips

• Choose appropriate formats

• Adopt a file naming convention

• Create metadata and documentation as you go

• Ensure consent forms, licences and agreements 
don’t restrict opportunities to share data



Choose appropriate file formats

Different formats are good for different things
- open, lossless formats are more sustainable e.g. rtf, xml, tif, wav 

- proprietary and/or compressed formats are less preservable but are often 
in widespread use e.g. doc, jpg, mp3

One format for analysis then 
convert to a standard format

Data centres may suggest preferred formats for deposit
www.data-archive.ac.uk/create-manage/format/formats-table

BioformatsConverter batch converts a 
variety of proprietary microscopy image 

formats to the Open Microscopy 
Environment format - OME-TIFF

http://www.data-archive.ac.uk/create-manage/format/formats-table


How will you name your files?

• Keep file and folder names short, but meaningful

• Agree a method for versioning

• Include dates in a set format e.g. YYYYMMDD

• Avoid using non-alphanumeric characters in file names

• Use hyphens or underscores not spaces e.g. day-sheet, day_sheet

• Order the elements in the most appropriate way to retrieve the record

www.jiscdigitalmedia.ac.uk/guide/choosing-a-file-name

Example from ARM Climate 
Research Facility 
www.arm.gov/data/docs/plan

http://www.arm.gov/data/docs/plan


Documentation and metadata

Metadata 

• Standardised
• Structured
• Machine and human 

readable

Metadata helps to cite & 
disambiguate data

Documentation aids reuse

Metadata

Documentation



Metadata standards
These can be general – such as Dublin Core

Or discipline specific
– Data Documentation Initiative (DDI) – social science
– Ecological Metadata Language (EML) - ecology
– Flexible Image Transport System (FITS) – astronomy

• Provided in catalogues to aid discoverability

• Structured so search engines can uncover it

• Exposed in machine-readable form e.g. XML



Find metadata standards

Metadata Standards Directory
Broad, disciplinary listing of 
standards and tools. Maintained by 
RDA group

http://rd-alliance.github.io/           
metadata-directory

Biosharing
A portal of data standards, 
databases, and policies 
Focused on life, environmental 
and biomedical sciences

https://biosharing.org

http://rd-alliance.github.io/metadata-directory
https://biosharing.org/


“MTBLS1: A metabolomic study of urinary changes 
in type 2 diabetes in……”

Why are ontologies important?

Example courtesy of Ken Haug, European Bioinformatics Institute (EMBL-EBI)



Controlled vocabularies

E.g. SNOMED CT (clinical 
terms) or MeSH

Include ontologies as well

• Defined terms + 
taxonomy

Useful for selecting 
keywords to tag datasets



Documentation to ensure data utility

Is it clear what each bit of your dataset means? 

• Data dictionaries

• Columns/rows labelled

• Variable ranges defined



ReadMe files
We recommend that a ReadMe be a plain text file containing the following:

• for each filename, a short description of what data it includes, 
optionally describing the relationship to the tables, figures, or sections 
within the accompanying publication

• for tabular data: definitions of column headings and row labels; data 
codes (including missing data); and measurement units

• any data processing steps, especially if not described in the publication, 
that may affect interpretation of results

• a description of what associated datasets are stored elsewhere, if 
applicable

• whom to contact with questions

http://datadryad.org/pages/readme

http://datadryad.org/pages/readme


Ask for consent for data sharing

If not, data centres won’t be able to accept the data
– regardless of any conditions on the original grant. 

www.data-archive.ac.uk/create-manage/consent-ethics/consent?index=3

http://www.data-archive.ac.uk/create-manage/consent-ethics/consent?index=3


How to keep you data secure?
Develop a practical solution that fits your circumstances

– Store your data on managed servers
– Restrict access to certain groups
– Encrypt mobile devices carrying sensitive information
– Keep anti-virus software up-to-date
– Use secure data services for long-term sharing

www.wsj.com/articles/SB10001424052748703843804575534122591921594



How to make data open
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Degrees of openness

Open Restricted Closed

Content that can be
freely used, modified 

and shared by anyone
for any purpose

Limits on who can use the data, 
when, how or for what purpose

- Embargo periods
- Charges for use
- Restrictive licences
- Data sharing agreements
- Peer-to-peer exchange
- …

Five star open data
 Unable to share



Four steps to make data open

1. Choose your dataset(s)
– What can you may open? You may need to revisit this step if you encounter 

problems later.

2. Apply an open license
– Determine what IP exists. Apply a suitable licence e.g. CC-BY

3. Make the data available
– Provide the data in a suitable format. Use repositories.

4. Make it discoverable
– Post on the web, register in catalogues…

https://okfn.org

https://okfn.org/


www.dcc.ac.uk/resources/how-guides/license-research-data

License research data openly

This DCC guide outlines the pros and cons of 
each approach and gives practical advice on 
how to implement your licence

CREATIVE COMMONS LIMITATIONS

NC Non-Commercial
What counts as commercial?

ND No Derivatives
Severely restricts use

These clauses are not open licenses

Horizon 2020 Open Access 
guidelines point to:

or 

http://www.dcc.ac.uk/resources/how-guides/license-research-data


EUDAT licensing tool
Answer questions to determine which licence(s) are 
appropriate to use

http://ufal.github.io/lindat-license-selector

http://ufal.github.io/lindat-license-selector


Deposit in a data repository

http://service.re3data.org/search

The EC guidelines point to Re3data as one of the registries that 
can be searched to find a home for data

www.fosteropenscience.eu
/content/re3data-demo

http://service.re3data.org/search
http://www.fosteropenscience.eu/content/re3data-demo


How to select a repository? 
• Look for provision from your community, university, publisher, funder etc

• Check they match your particular data needs: e.g. formats accepted; 
mixture of Open and Restricted Access. 

• See if they provide guidance on how to cite the deposited data.

• Do they assign a persistent & globally unique identifier for sustainable 
citations and to links back to particular researchers and grants?

• Look for certification as a ‘Trustworthy Digital Repository’ with an explicit 
ambition to keep the data available in long term. 

www.openaire.eu/opendatapilot-repository

http://www.openaire.eu/opendatapilot-repository


Zenodo is a multi-disciplinary repository that can be 
used for the long-tail of research data

• An OpenAIRE-CERN joint effort

• Multidisciplinary repository accepting
– Multiple data types
– Publications
– Software

• Assigns a Digital Object Identifier (DOI) 

• Links funding, publications, data & software

www.zenodo.org

Zenodo

http://www.zenodo.org/


Sharing data increases citations

Want evidence?

• Piwowar, Vision – 9% (microarray data)
• Drachen, Dorch, et al – 25-40%, astronomy 
• Gleditch, et al – doubling to trebling (international relations)

Open Data Citation Advantage

http://sparceurope.org/open-data-citation-advantage

http://sparceurope.org/open-data-citation-advantage


How to cite data

www.dcc.ac.uk/resources/briefing-papers/introduction-
curation/data-citation-and-linking

Key citation elements

• Author

• Publication date

• Title

• Location (= identifier)

• Funder (if applicable)

http://www.dcc.ac.uk/resources/briefing-papers/introduction-curation/data-citation-and-linking


How do you share data effectively?

• Use appropriate repositories, this 
catalogue is a good place to start
http://www.re3data.org

• Document and describe it enough for 
others to understand, use and cite
http://www.dcc.ac.uk/resources/how-
guides/cite-datasets

• Licence it so others can reuse
www.dcc.ac.uk/resources/how-guides/license-
research-data

http://www.re3data.org/
http://www.dcc.ac.uk/resources/how-guides/cite-datasets
http://www.dcc.ac.uk/resources/how-guides/license-research-data


FAIR data checklist
Findable
• Persistent ID
• Metadata online

Accessible
• Data online
• Restrictions where needed

Interoperable
• Use standards, controlled vocabs
• Common (open) formats

Reusable
• Rich documentation
• Clear usage licence



Thanks for listening

DCC resources on DMPs
www.dcc.ac.uk/resources/data-management-plans

Follow us on twitter:
@digitalcuration and #ukdcc

@DMPonline and #ActiveDMPs

http://www.dcc.ac.uk/resources/data-management-plans
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