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The FAIR Guiding Principles

Q K » - ¥ ok
Findable Accessible & Interoperable < Reusable

https://www.go-fair.org/fair-principles/
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The FAIR Guiding Principles

. : Ao i A
Q\ Findable Accessible & Interoperable | €8 Reusable

(Meta)data should be easy to find for both humans and computers

Z ‘ ’] Globally unique persistent identifiers (PID)

https://www.go-fair.org/fair-principles/
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The FAIR Guiding Principles

Q » - ¥ £
Findable Accessible & Interoperable < Reusable

It should be known how (meta)data can be accessed

Z ‘ ‘l (Meta)data repositories, authorization &
authentication

https://www.go-fair.org/fair-principles/
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The FAIR Guiding Principles

Q » | ¥ £
Findable Accessible & Interoperable < Reusable

Data should be exchanged and interpreted by humans and computers

Z ‘ ‘l Structured metadata (schemas, vocabularies)
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The FAIR Guiding Principles

Q » | ¥ £
Findable Accessible & Interoperable < Reusable

It should be clear how data can be reused and/or replicated

Z ‘ ‘] Licences, rich (provenance) metadata

https://www.go-fair.org/fair-principles/
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What to describe?

r ol Sample Instrument
s b
- R1: Metadata

Research data

should ricth

~ describe the data
|

~ with a plurality of

~accurate ano

\ relevant attributes.
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How to describe data?

Vocabulary: set of terms pertaining to a particular
) domain + definitions. Useful to ensure that the data is
described consistently.

12: Metadata use

vocabularies that Taxonomy: hierarchical (tree-like) structure of the terms.
follow the FAIR Useful to organize data into categories which are
nrinciples meaningful in a particular domain.

Ontology: formal description of the terms, their properties
and their relationships within a particular domain. Useful to
consistently represent the knowledge about a domain.
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How to describe data?

Minimal requirements:
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/ « The vocabulary and its terms have globally unique PIDs
{ » The vocabulary and its terms are documented
« The documentation is findable and accessible by users

Skosmos

12: Metadata use
vocabulartes that

Vocabularies About Feedback Help | Interface language: English ~

Content language English ~

Vocabulary information

UNESCO Thesaurus

Alphabetical Hierarchy Groups

A B CDETFGHI1I J KL MNDO

follow the FAIR

P QRSTUV WXY Z

TITLE UNESCO Thesaurus
’ ’ Abadi > Awadhi CREATOR UNESCO
L G L S Abandoned children
r W Y ﬁgﬁ;’&watlons LICENSE http:/ /creativecommons.org/licenses/by-sa/3.0/igo/
Ability grouping
Abohi > Awadhi RIGHTS CC-BY-SA
Aboriginals - Indigenous peoples
Abortion I ; _
Absenteeism - Leave LANGUAGE http.//!d.loc.gov/vocabulary/!50639 2/eng
Abstract journals - Abstracts http://id.loc.gov/vocabulary/is0639-2/fre
Abstract reasoning -> Reasoning http:/ /id.loc.gov/vocabulary/is0639-2/rus
Abstracting http:/ /id.L / bulary/i /
Abstracting and indexing services - Bibliographic ttp://id.loc.gov/vocabulary/is0639-2/spa
services
Abstracts SOURCE http:/ /databases.unesco.org/thesaurus/
Abuse of human rights - Human rights violations .
Abuselof power's Opprassion http:/ /www2.ulcc.ac.uk/unesco/
Academic achievement
Academic admission > Admission requirements CREATED Saturday, January 1, 1977 00:00:00
Academic buildings
Academic degrees - Degrees CONFORMS TO I1SO 25964
Academic equipment - Educational equipment
Academic facilities - Educational faciliti
Aggdggi/gf:ﬁ/u/rées ucationat factiities IDENTIFIER http:/ /skos.um.es/unescothes
Academic fraud
Academic freedom TYPE thesaurus
Academic grouping - Educational grouping
Academic laboratories - University laboratories TYPE http:/ /www.w3.0rg/2004/02/skos/core#ConceptScheme
Academic libraries
n Academic management - Educational management
Academic misconduct - Academic fraud URI http:/ /skos.um.es/unescothes/CS000
u u Academic performance - Academic achievement
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How to represent metadata?

Semantic

/—WSC .’Web \

Resource Description Framework: metadata model
,‘ to represent interconnected data.
https://www.w3.0org/RDF/

' 4

11: (Meta)data use a
formal, accessible,

shared, and loroaoltg Simple Knowledge Organization System: standard to

, m represent knowledge organization systems using RDF
applicable language https://www.w3.0rg/2004/02/skos/
for knowledge

represewcatiow. m Web Ontology Language: computational logic-based
language to represent complex knowledge.

\ https://www.w3.0rg/OWL/ /
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How to structure metadata?

|
/

)y P
R1.2: Metadata
meet domatn-
relevant
commuwi’cg
standaros or best
practiees.
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General purpose
~ PHTP N

2 DublinCore http://dublincore.org/schemas/

http://schema.datacite.org

_E=xm

https://schema.org W,

~ Neutron, X-ray, muon

http://www.nexusformat.org

\_

~N

J

— Crystallography

S C%%% https://www.iucr.org/resources/cif

~

www.nhffa.eu
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v<XS:sequence>
v<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="any"/>
</xs:choice>
</Xs:sequence>

<xs:element name="givenName" minOccurs="0"/>
<xs:element name="familyName" minOccurs="0"/>

"colleague": [
"http://www.Xxyz.edu/students/alicejones.html",
“"http://www.xyz.edu/students/bobsmith.htm1"

1,

entry:NXentry
raw:NXsubentry
definition="NXsas"

reduced:NXsubentry
definition="NXcanSAS"
fluo:NXsubentry
definition="NXfluo"
_cell.entry_id 3ADK
_cell.length_a 48.500
_cell.length_b 48.500
_cell.length_c 141.000
_cell.angle_alpha 90.00
_cell.angle_beta 90.00
_cell.angle_gamma 120.00
_cell.Z _PDB 6
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How to represent structured metadata?

<person>

%E _ <firstName>John</firstName>
Z XML (eXtensible Markup Language)  <tastnamesDoe</lastName>

¥ 4 "/ </person>

11: (Meta)data wse a

formal, accessible,
shared, and broaong

applicable lLanguage )
for knowledge {

{"person":

{
0 JSON (JavaScript Object Notation) "TirstName®z"John,

"lastName'":"Doe"

}

"@context": "http://schema.org/",

| VC‘PVCSCV\,’CWCLDV\, "person":
{
{i 3} JSON-LD (JSON for Linked Data) ~ reupers “persor
"firstName": "John",
"lastName'": "Doe"
¥
¥
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How to publish (meta)data?

’r Identifier: any label used to name an object uniquely (URL, serial

number, personal name
F1: (Meta)data are P )

asstgwned gtobaLLg Persistent identifier (PID): long-lasting reference to locate and
u.wique anol identify an object, even if it changes over time - connected to a
set of metadata describing an object rather than to the object itself.
They allow different platforms to exchange information consistently
and unambiguously, e.g. to track citations and reuse.

persistent
Loentifiers.
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How to publish (meta)data?

Cite this article

é Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles for

4 scientific data management and stewardship. Sci Data 3, 160018 (2016).

https://doi. 10.1038/sdata.2016.18
Fii (Meta)olata are ps://doi.org/ [sdata

asstgned globally

) Details
| | b |
| M.V\/qu/(.e aV\zd DO Connecting research and researchers
+ ,
persistent
| Resource type
- ’
Ldentifiers. Dataset
Publisher https://orcid.org/
Zenodo
e~ 0000-0003-2534-0063
Languages
English Preview public record
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How to publish metadata?

N Ot F O\Hld " ound OB pis serVer
/ -/}, The tequested 05 Bad
s @ Request - Inya)ig URL
AQ_: M eta d a ta gomething \Went Wrond HTTP Error 400. The réquest URL jg invalid
should be |
accesstble even DATA

whew the data Ls
no Longer
avairlable.

Metadata
Repositories!

Proty € Datoedo

https://dataedo.com/cartoon/data-vs-metadata-2

nffa.eu

PILOT :cz

This initiative has received funding from the EU’s H2020 framework program for research and innovation under grant agreement n. 101007417, NFFA-Europe Pilot Project


http://www.nffa.eu
https://dataedo.com/cartoon/data-vs-metadata-2

nffq .eu www.nffa.eu

research infrastructure secretariat@nffa.eu

=|C

How to find data from metadata?

'~/
) Details

F=: Metadata =N = DO
Nz
clearly anad ;
s> , Ty g Wy, Resource type
e)q:LthLg include Wl g, R Dataset
the Ldentifier of Y Ourg N\ Publisher
e 4 e R \ ! Zenodo

the data th é g , / N 2 AN Languages
describe. N ” SOt
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How to reproduce scientific results/ measurements?

'

R1.2: Metadata
are assoctated with
detailed
\\ prove nWawnce.
\

|

\

\

\ By
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How to reuse the data?
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R1.1: (Meta)data
are released with a
clear and
accesstble data
usage Licence.

2021
2026

’r A data licence is a legal
arrangement between
the creator of the data
and the end-user, or
the place where the
data will be deposited,
specifying what users
can do with the data.

Give credit

Give credit
Don’t make money

Give credit
Share with same rights

Give credit
Don't make money
Share with same rights

Give credit
Can’t make changes

Give credit
Don't make money
Can't make changes

7%\ PUBLIC

DOMAIN

(0. @

@ OO

@ OO

@O

@ 00

©0co

B L EEH

www.nffa.eu

secretariat@nffa.eu

Most open
All rights released

!

Not open
All rights reserved

Creative

Commons
Copyright
Spectrum

https://creativecommons.org/share-your-work/cclicenses/
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Should FAIR data be open?

4 Open data: “can be freely used, modified, and
p ’ shared by anyone for any purpose”

https://opendefinition.org
Al.2: The protocol

allows for an FAIR data: "as open as possible, as closed as necessary”.
It should be specified who can access the data under what
conditions or whom to ask for permission to access the data.

authentication
anod authorization
proceolure where

NECEsSSary. FAIR Open

data data
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FAIR or open?
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Contact us

Rossella Aversa — rossella.aversa@kit.edu
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