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Who has heard of FAIR?

I%dable Accessible nteroperable Reusable
o Y
JORGE: IR+

Image CC-BY-SA by SangyaPundir



https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg

What FAIR means: 15 principles

Findable:

F1. (meta)data are assigned a glebally unique
and persistent identifier;

F2. data are described with rich metadata;

F3. metadata clearly and explicitly include the
identifier of the data it describes;

F4. (meta)data are registered or indexed in a
searchable resource;

Interoperable:

1. (meta)data use a formal, accessible,
shared, and broadly applicable language
for knowledge representation.

12. (meta)data use vocabularies that follow
FAIR principles;

13. (meta)data include quadlified references
to other (meta)data;

Accessible:

Al. (meta)data are retrievable by their identifier
using a standardized communications protocol;

Al.1 the protocol is open, free, and universally
implementable;

A1.2. the protocol allows for an authentication
and avthorization procedure, where necessary;

A2. metadata are accessible, even when the
data are no longer available;

Reusable:

R1. meta(data) are richly described with a
plurality of accurate and relevant atiributes;

R1.1. (meta)data are released with a clear
and accessible data usage license;

R1.2. (meta)data are associated with
detailed provenance;

R1.3. (meta)data meet domain-relevant
community standards;

i: 10.1038/sdata.2016.1
doi: 10.1038/sdata.2016.18 Slide CC-BY by Erik Schultes, Leiden UMC




The FAIR data principles explained

The FAIR Data Principles explained

These webpages provide an actionable list of the 15 FAIR Data Principles as a simple guide
when publishing data. For each principle, we give a basic definition, examples, and links to
useful resources. We hope that by working through the list, anyone wishing to maximise
the reusability of their data, can prioritise their efforts and make more infoermed choices
regarding a suitable repository. We hope that this list will also focus the growing public
discourse around FAIR: what is FAIR exactly, and what is it not.

Findable: Data and metadata are easy to find by both humans and computers. Machine
readable metadata is essential for automatic discovery of relevant datasets and services,
and for this reason are essential to the FAIRification process.

s F1:{meta) data are assigned globally unigue and persistent identifiers
® F2:Data are described with rich metadata
® F3: Metadata clearly and explicitly include the identifier of the data it describes

s Fd:(meta)data are registered or indexad in a searchable rescurce

e (Clarifications from the Dutch
Techcentre for Life Sciences

e Each principleis a link to
further clarification, examples
and context

Meta(data) are richly described with a plurality of accurate and relevant attributes

By giving data many ‘labels’, it will be much easier to find and reuse the data.

Provide not just metadata that allows discovery, but also metadata that richly
describes the context under which that data was generated

“plurality” indicates that metadata should be as generous as possible, even to the
point of providing information that may seem irrelevant.



https://www.dtls.nl/fair-data/fair-principles-explained

FAIR and Open

Concepts of FAIR and Open should not be conflated.
Data can be FAIR or Open, both or neither

The greatest potential reuse comes when data are
both FAIR and Open

Increasing degrees Increasing degrees
—_— ——————
FAIR Open

data data




FAIR Digital Objects

DIGITAL OBJECT

Data, code and other research outputs

At its most basic level, data or code is a bitstream or binary sequence.
For this to have meaning and to be FAIR, it needs to be represented

in standard formats and be accompanied by Persistent Identifiers (PIDs),
metadata and documentation. These layers of meaning enrich the object
and enable reuse.

IDENTIFIERS

Persistent and unique (PIDs)

Digital Objects should be assigned a unique and persistent identifier

such as a DOl or URN. This enables stable links to the object and supports
citation and reuse to be tracked. Identifiers should also be applied

to other related concepts such as the data authors (ORCIDs),

projects (RAIDs), funders and associated research resources (RRIDs).

STANDARDS & CODE

Open, documented formats

Digital Objects should be represented in common and ideally open file
formats. This enables others to reuse them as the format is in widespread
use and software is available to read the files. Open and well-documented
formats are easier to preserve . Data also need to be accompanied by

the code use to process and analyse the data.

METADATA

Contextual documentation

In order for Digital Objects to be assessable and reusable, they should
be accompanied by sufficient metadata and documentation.

Basic metadata will enable data discovery, but much richer information
and provenance is required to understand how, why, when and by whom
the objects were created. To enable the broadest reuse, they should be
accompanied by a ‘plurality of relevant attributes' and a clear

and accessible usage license.




How to be FAIR & encourage reuse

Choose file formats that are common
Document your data!

Use metadata standards

Share your data via a repository

Get a persistent identifier (via repository)
Licence your data, ideally openly

Cite other people’s data




Choose appropriate file formats

If you want your data to be re-used and sustainable in the long-term, you
typically want to opt for open, non-proprietary formats.

Tabular data CSV, TSV, SPSS portable Excel

Text Plain text, HTML, RTF Word
PDF/A only if layout matters

Media Container: MP4, Ogg Quicktime
Codec: Theora, Dirac, FLAC H264

Images TIFF, JPEG2000, PNG GIF, JPG

Structured data XML, RDF RDBMS

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



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

Where to find relevant standards?

Metadata Standards Directory FAIRsharing
Broad, disciplinary listing of standards and A portal of data standards,
tools. Maintained by RDA group databases, and policies

Focused on life, environmental and
biomedical sciences, but expanding
to other disciplines

[l I

https://rdamsc.dcc.ac.uk https://fairsharing.ore



https://rdamsc.dcc.ac.uk/
https://fairsharing.org/

Dataset licensing

What do you want to allow others to do with your data?
* Copy

e Modify

e Remix / reuse

Put as few restrictions as possible.
CC-BY (attribution only)
CC-0 (public domain)
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COPY ATTRIBUTION COMMERCIAL  MODIFY CHANGE
& PUBLISH  REQUIRED USE & ADAPT LICENSE




Data repositories

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

re3dataorg

Filter

Subjects =

Content Types =
Countries @

AID systems =

APlE

Certificates &

Data access =

Data access restrictions =
Database access =
Database access restrictions &
Database licenses @

Data licenses &

Data upload &

Data upload restrictions =
Enhanced publication =
Institution responsibility type &
Institution type &
Keywords &

Metadata standards &

PID systems =

Provider types &

Quality management =
Repository languages =
Software &

Syndications &
Repository types &

Versioning &

Search Browse ~ Suggest Resources

Next —

— Previous n 2 34 5 86 7 . 80

Found 1980 result(s)

UniProtKB/Swiss-Prot
UniProt Knowledgebase

Subject(s) Basic Biological and Medical Research ~ General Genetics

Networkbased data Plain text ot

Content type(s)

Structured graphics

Country Switzerland  United Kingdom

UniProtkB/Swiss-Prot is the manually annotated and reviewed section of the Uni
a high quality annotated and non-redundant protein sequence database, which b
computed features and scientific conclusions. Since 2002, it is maintained by the
via the UniProt website

Khazar University Institutional Repository
KUIR

Subject(s) Humanities and Social Sciences  Life Sciences  Natural

Standard office documents Audiovisual data

Content type(s)

Images

Azerbaijan

Country

The Khazar University Institutional Repository (KUIR), a suite of services offered
institutional repository maintained to support the university's researchers, collabc
content consists of collections of research materials in digital format produced ar
and their collaborators

www.re3data.org

- coma (P DataCite

Toogle short help

Sort by ~

17 rapassiar
) insmsnaes in

www.fosteropenscience.eu/co

ntent/re3data-demo



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

Considerations selecting repositories

Often preferable to use a subject specific repository if available
Useful if repositories assign a persistent identifier

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

Generic repositories are also available e.g. Zenodo or
institutional repositories

EASY ElEH e
DANS-EASY
Subject(s) History Ancient Cultures  Social and Behavioural Sci iences (includi graphy) | Cons tO note

Hi ities H ities and Social Sci Natural S5ciences Economics  Life Sciences

open access,

Content type(s) Standard office documents Images  Structured graphice  Audiovisual data Raw data .

Databases Plaintext Structured text Scientific and statistical data formats I I Ce nses 3 P | DS y
Country Netherlands ce rt ifi Cates

EASY is the online archiving system of Data Archiving and Networked Services (DANS). EASY offers you access to
thousands of datasets in the humanities, the social sciences and other disciplines. EASY can also be used for the
online depositing of research data.




Citing research data: why?

Building a Culture of Data Citation

CREATE = )
3 M doi
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Australian researcher creates a U
resesrch dataset and a publication doi is used in dala citation
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it Dataset is stored in a publicly 1
.. accessible repository
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Research community generate new publications
using the doi to reference the dataset

Citation metrics services leg Thomson Reuters Data Citation Index,
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http://ands.org.au/cite-data



http://ands.org.au/cite-data

How to cite data

Key citation elements

Author

Publication date

Title

Location (= identifier)

Funder (if applicable)

16th July 2011

=D CIC

Data Citation and Linking

By Alex Ball and Monica Duke, UKOLN, University of Bath

* Introduction

= Short-term Benefits and Long-term Value
* Perspectives on Data Citation

* Roles and Responsibilities

* Issues to be Considered

# Related Research

= Additional Resources

Introduction

On the surface, citing datasets is a trivially easy
thing ta do. Style manuals such as the Publication
Manual of the American Psychological Association
and the Oxford Manual of Style have provided sample
citations for datasets since at least the early 2000s.
The process of making datasets citable, however, is
rather more difficult. In consequence of this and other
factors, a culture of citing datasets has bean siow to
develop. Nevertheless, it is vital that ressarchers cite
the datasets they use, if datasets are to be regarded
as legitimate acadermic outputs in their own right.

Short-term Benefits
and Long-term Value

There are several short-term benefits to making
datasets citable, citing them in practice, and linking
datasets to papers that make use of the data.

* I the authors of a scientific publication proparly
cite the data that underlies i, It is much easier for
the reader to locate that data. This in tum makes
it easier for the reader to validate and build on the
publication's findings.

Data citations ensure that data contributars receive
proper credit when their wark is reused by other
researchers

If a dataset links back to the paper that describes
its collection, a reader coming 1o the dataset
direct can use that link to put it in context and
understand the methodology used.

It a dataset links to ather papers that make use
of it, these links can be used by the contributors
and data publishers to demanstrate the impact of
the data. Potential reusers might use these links
to discover critiques of the data or o provide
inspiratian for how to use them.

Onos a culture of data citation has been establishad
several other benafits are likely to become apparent.

* The publishing infrastructure that makes the data
citable will also help to ensure they are available
for reference and reuse long into the future.

There will be less danger of rival researchers
*stealing’ results from thase who publish their data
apenly, as failure to give dus credit would amount
to plagiarism and thus be punishable.

* Services built around data citation will make
it easier for researchers to discover relevant
datasets.

Data citations could be used to measure the
impact of both individual datasets and their
contributors.

+ Ressarchers could gain professional recogrition
and rewards for published data in the same way as.
for mare traditional publications.

Taking these points together, there would likely ba an
incraase in the quantity and quality of data published,
with all the benefits this implies for the transparency
and rate of scientific research.

www.dcc.ac.uk/resources/briefing-papers/introduction-

curation/data-citation-and-linking



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

How FAIR are your data?

o AR sre yourdots? ¢ Complete the FAIR data
Findable
It should be possible for othersto discover your data. Rich metadata should be svailablz onlingina .
sezrchable resource, and the datz should be zssigned = persistent identifier. ‘ e ‘ I St

A persistentidentifier is assigned to your datz
There are rich metadats, describing your data

The metadata are online in 2 searchable resource e.g. 2 catzlogue or dsta repository

The metadata record specifiesthe persistent identifier

Accessible

It should be possible for humans and machinesto gain access to your data, under specific conditions

[ [ |
or restrictions where appropriate. FAIR doesnot mean that data need to be open! There should be . B a S e d e‘ I S I O n S O n OW

metadata, even ifthe data aren’t accessible.

Followingthe persistent |0 will take you to the dsta or associsted metadsta

The protocol bywhich dsta can be retrieved follows recognised standards e.g. http yo u C u r re nt y I I I a n a ge
The zccess procedure includes authentication and authorisation steps, if necessary

Metadatas are accessible, wherever possible, even ifthe datz aren't

and share your data

Data and metadsta should conform to recognised formats and standards to sllow themto be

combined and exchanged.

Diat= is provided in commanly understood and prefersbly open formats

The metadata provided follows relevant standards

Controlled vocabularies, keywords, thesauri or ontologies are used where possible
Qualified references and links are provided to other related data

e Which are the most

Lots of documentation is needed to support data interpretstion and reuse. The data should conform

.
to community norms and be clearly licensed so others know what kinds of reuse are permitted. C h a | | e n g I n g a S p e Cts Of

The data are accurate and well described with many relevant attributes

The data have 2 clear and accessible data usage license

Itis clear how, why and by whom the data have been created and processad FA I R to m eet?
The data and metadatz meet relevant domain standards [ ]

Iﬂl)-‘-\ Aoou.'.»ulu nteraperabla RE\B«'ID-:
O % & '-4-

‘How FAIRare your data?’ checklist, CC-BY by Sarahjones B Marjan Grootveld, EUDAT. Image CC-BY-54 by SangyaPundic
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