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“Data and services 
that are  
findable, 
accessible, 
interoperable,  
re-usable  
both for machines 
and for people.” 
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Findable: 
F1 (meta)data are assigned a globally 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;

Accessible: 
A1 (meta)data are retrievable by their identifier 
using a standardized communications protocol; 

A1.1 the protocol is open, free, and universally 
implementable; 

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

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

Interoperable: 
I1 (meta)data use a formal, accessible, shared, and 
broadly applicable language for knowledge 
representation. 

I2 (meta)data use vocabularies that follow FAIR 
principles; 

I3 (meta)data include qualified references to other 
(meta)data; 

Reusable: 
R1 meta(data) are richly described with a plurality 
of accurate and relevant attributes; 

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; 

Sci. Data 3:160018 doi: 10.1038/sdata.2016.18 (2016)
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WHAT 

FAIR is not a standard  
FAIR is not a semantic web / LOD  

FAIR is not equal to ‘Open’ or ‘Free’ 
   Data are often Open (Access) but not FAIR 

 Some data can never be Open, yet be perfectly FAIR  

2017

By design, FAIR is not explicit about data quality, 
trustworthiness, responsibility, ethics, etc. 

Cloudy, increasingly FAIR; revisiting the FAIR Data guiding principles 
for the European Open Science Cloud  DOI: 10.3233/ISU-170824

What FAIR is not…
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Leiden Hamburg Paris

International Support and Coordination Office

Brazil San Diego

2017



Common Patterns in Revolutionary Infrastructures and Data  
Peter Wittenburg, Max Planck Computing and Data Facility 

George Strawn, US National Academy of Sciences 

February 2018 

https://www.rd-alliance.org/sites/default/files/Common_Patterns_in_Revolutionising_Infrastructures-final.pdf
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Implementation

Application

•Rough consensus, running code  
•Minimal standard + Freedom to operate  
•Voluntary participation  
•Critical mass of users
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LUMC

UMC Utrect


UMCG

WUR


Maastricht University 

BioSemantics Group


UCSD

BioCom


NDS

ANDS


NIH

FAIRdICT


DTL

LERU


CGIAR

DANS


RDA

Metrics Group


F1000

Force 11

Nerdalize


ODEX

Lorentz Center


Personal Health Train

ReproNIM


EOSC

EUDAT


OpenAIRE

FOSTER

CODATA

EDISON


BioSB

HRB 


ZonMW

Elsevier


Springer-Nature


GO CHANGE

GO BUILD

GO TRAIN

Creolization Attractors Convergence IFDS

Metabolomics 
Vaccine IS 
Rare disease 

Training Frameworks 
Training Curriculum 
Seasons Schools

FAIR Funding 
GO FAIR Brazil

Discovery IN 
GERDI 
OPEDAS 
C2CAMP 
Personal Health Train

AGU Enabling FAIR Data 
System Terre 
Sea Data Net

Chemistry

CO-OPERAS

Nano Research  
NOMAD

Metrology
ASTRON

CBS (Economics)

Sustainability Research
Annotation


Neubias

FAIR Funders


FAIR Pointer

FAIR Journalism (Fake News Monitoring )

Reproducibility and quality assurance of research data

BiodiFAIRse 
Agriculture & Food Systems 
INOSIE 
EcoSoc 
PhenoMeNal



Implementation  
Challenge 

Community accepts challenge to 
create new resources as needed to 
implement FAIR 


Implementation  
Choice 

Community chooses to re-use 
existing resources as needed 
to implement FAIR 

15 FAIR Guiding Principles

• EOSC 
• NIH Data Commons 
• Preclinical Trials 
• Funders 
• American Geophysical Union 
• Bayer 
• Journalists  
• Financial industry 

Self-Identified 


Domain Communities 

aiming to become more FAIR  

Define metadata functions 
Digital Object Framework

Matrix 
Communities x Resources

Declaration / Registration

Community Implementation Choices & Challenges 
https://osf.io/4v9pm/
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Domain Communities 

aiming to become more FAIR  

Define metadata functions 
Digital Object Framework

Matrix 
Communities x Resources

Declaration / Registration

Optimal  
Reuse
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Survey https://docs.google.com/forms/d/1Oug6GowuG1jNZNsjklXOeEvPbUrhyuS_F-d185SOy6A/edit
Kristina Hettne, CDS University Library
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IN Profile Matrix     January 15-16, Leiden

Matrix https://docs.google.com/spreadsheets/d/1MUZn7uh4x5YLPjqxi-V8XubsSEEonQWvx2jBlcyyNdU/edit#gid=0
Survey https://docs.google.com/forms/d/1Oug6GowuG1jNZNsjklXOeEvPbUrhyuS_F-d185SOy6A/edit



Kristina Hettne, CDS University Library

INs

Resource

Shared resource

Community Implementation Choices & Challenges 
https://osf.io/4v9pm/



Community Implementation Choices & Challenges

Kristina Hettne

Peter Wittenburg

Tobias Kuhn

Robert Pergl

https://osf.io/n7uwp/



Community Implementation Choices & Challenges 
https://osf.io/4v9pm/

Open FAIR Data Point 
(hosted by trusted party, e.g. NeIC)  
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Community 
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WHAT IS FAIR ?

Findable: 
F1 (meta)data are assigned a globally 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;

Accessible: 
A1 (meta)data are retrievable by their identifier using a 
standardized communications protocol; 

A1.1 the protocol is open, free, and universally 
implementable; 

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

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

Interoperable: 
I1 (meta)data use a formal, accessible, shared, and 
broadly applicable language for knowledge 
representation. 

I2 (meta)data use vocabularies that follow FAIR principles; 

I3 (meta)data include qualified references to other 
(meta)data;

Reusable: 
R1 meta(data) are richly described with a 
plurality of accurate and relevant attributes; 

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;

Sci. Data 3:160018 doi: 10.1038/sdata.2016.18 (2016)
FAIR Principles

Technology 

Domain-relevant content 



M4M

Metadata for Machines

Making it easy for humans to make metadata for machines
https://www.go-fair.org/resources/go-fair-workshop-series/metadata-for-machines-workshops/



FAIR 
Funders (3)

(2) 

(4)

(1)

Funders receive approval of 
FAIR DS Plan from research 
institution data stewards.

Funders receive FAIR 
Matu evaluation 

certificates.

(5)(6)

(7)

Purple  
Polar  
Bear

✅
✅
✅
✅

FAIR

✅ DS Plan

+
Metadata Experts Research Community 

Preclinical Trials 

Funders

Publishers

Antibiotic Resistance Surveillance

GO FAIR Chemistry IN

Personal Health Train

FDP


