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2014



2016
https://www.nature.com/articles/sdata201618

Automating F, A, I and R

November 2 2021



2016 Automating F, A, I and R
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FAIR 
Implementations 

Community (decision making) is central

2018



https://www.go-fair.org/implementation-networks/overview/
GO FAIR Implementation Networks2021

• Germany

• France

• Brazil

• US

• Austria

• Denmark (starting)

• China (considering)

Offices



Project 

Sherpa

Advice

Schema


The GFF criteria:

• FAIR Principles

• AOAP/ADAP

• No Lockin

Pioneer 

Program

Builds 

v1.0

Pioneer Program2021

Why FAIR Certification?  
• Requested from the community

• Preserve original intent of the FAIR Principles 

• Drive convergence 

• Promote minimal specs to mitigate vendor lockin

https://www.scidatacon.org/virtual-2021/sessions/375/

Session notes (Google doc)



FAIR implementation 

Conference 2021



https://www.nature.com/articles/sdata201618

“FAIR is 90% metadata”
• Mark Wilkinson, Universidad Politécnica de Madrid 
• Mark Musen, Stanford 



Technical infrastructure (FAIR orchestration) 
Data/metadata (domain-specific content) 

https://www.nature.com/articles/sdata201618



2020
https://www.go-fair.org/how-to-go-fair/



2020
https://www.go-fair.org/how-to-go-fair/
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FAIR Implementation Profile

FIP Mini Questionnaire   http://bit.ly/FIPminiquestionnaire		 	



FAIR Implementation Profile

FIP Mini Questionnaire   http://bit.ly/FIPminiquestionnaire		 	

Community (decision making) is central



F1
What globally unique, persistent, resolvable identifiers do you use for 
metadata records?

Identifier type
PURLs

F1
What globally unique, persistent, resolvable identifiers do you use for 
datasets?

Identifier type

F2
Which metadata schemas do you use for findability? Metadata schema

DCAT; custom CEDAR templates

F3
What is the technology that links the persistent identifiers of your data to the 
metadata description?

Metadata-Data linking mechanism
FAIR Data Point

F4
In which search engines are your metadata records indexed? Search engines

SPARQL on FDP network

F4
In which search engines are your datasets indexed? Search engines

SPARQL on FDP network

A1.1
Which standardized communication protocol do you use for metadata 
records?

Communication protocol
HTTPS

A1.1
Which standardized communication protocol do you use for datasets? Communication protocol

HTTPS

A1.2
Which authentication & authorisation technique do you use for metadata 
records?

Authentication & authorisation technique
Open

A1.2
Which authentication & authorisation technique do you use for datasets? Authentication & authorisation technique

Working on it (taking a lead from DigiMe).

A2
Which metadata longevity plan do you use? Metadata longevity

TWOC policy statement (a CEDAR form)

I1
Which knowledge representation languages (allowing machine 
interoperation) do you use for metadata records?

Knowledge representation language
RDF SKOS

I1
Which knowledge representation languages (allowing machine 
interoperation) do you use for datasets?

Knowledge representation language
RDF OWL

I2
Which structured vocabularies do you use to annotate your metadata 
records?

Structured vocabularies
FHIR; OMOP; ICHOM; UMLS 
ZonMw COVID Program vocabs: 

•  https://bioportal.bioontology.org/ontologies/ZONMW-ADMIN-MD 
•  https://bioportal.bioontology.org/ontologies/ZONMW-SUBJECTS 
•  https://bioportal.bioontology.org/ontologies/ZONMW-CONTENT

I2
Which structured vocabularies do you use to encode your datasets? Structured vocabularies

DCAT; NCI Thesaurus; National Center for Biotechnology Information 
Organismal Classification

I3
Which models, schema(s) do you use for your metadata records? Metadata schema

• Project Admin Template
• Project Content Template
• General Purpose Dataset Template

I3
Which models, schema(s) do you use for your datasets? Data schema

VODAN eCRF: 
https://bioportal.bioontology.org/ontologies/COVIDCRFRAPID

R1.1
Which usage license do you use for your metadata records? Data usage license

R1.1
Which usage license do you use for your datasets? Data usage license

Follow DigiMe schema

R1.2
Which metadata schemas do you use for describing the provenance of your 
metadata records?

Provenance model
Bioportal and CEDAR

R1.2
Which metadata schemas do you use for describing the provenance of your 
datasets?

Provenance model
• General Purpose Dataset Template 
• I-ADOPT model



FIP Wizard
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• 6 Workshops 

• 25 communites 

• 81 participants 

• 46 contact hours 

• Outputs:


• Human-readable FIPs https://osf.io/r2hzc/

• FIPs as graphs https://osf.io/6sbfy/  

• Convergence Matrix https://bit.ly/3lKCGFl 

201 unique 

FAIR


Enabling 

Resources

CODATA / GO FAIR 
 Convergence Symposium Workshops 2021

https://conference.codata.org/FAIRconvergence2020/



Community-centric: 
OSURIS FIP

Red: community
Blue: resources 

CC-BY Kristina Hettne, Leiden University Libraries
Created with GraphDB



Resource-centric: 
XML

Red: communities 
Blue: resources 

CC-BY Kristina Hettne, Leiden University Libraries
Created with GraphDB



Biodiversity-ecosystem sciences

Top 3 shared resources:

1. Digital Object identifier (all)
2. CC-BY-4.0 (4)
3. Extensible Markup Language (3)

CC-BY Kristina Hettne, Leiden University Libraries
Created with GraphDB

Red: communities 
Blue: resources 



Atmosphere sciences

Top 3 shared resources:

1. Digital Object identifier (all)
2. Extensible Markup Language (all)
3. Open Data (all)

CC-BY Kristina Hettne, Leiden University Libraries
Created with GraphDB

Red: communities 
Blue: resources 



Material sciences

Top 3 shared resources:

1. JSON (2)
2. CC-BY-4.0 (2)
3. CC-BY-SA-4.0 (2)

CC-BY Kristina Hettne, Leiden University Libraries
Created with GraphDB

Red: communities 
Blue: resources 



FAIR Convergence Matrix

https://bit.ly/3lKCGFl 



FAIR Convergence by Resource Overlap



FAIR Convergence by Resource Overlap



FAIR Convergence by Resource Overlap



FAIR Convergence by Reuse

Reuse

Reuse

Reuse

COVID-19 Program



Pre-print

https://osf.io/2p85g/
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Metadata for Machines Workshops

Making it easy for humans to make metadata for machines



Metadata for Machines Workshops

Making it easy for humans to make metadata for machines
…so that machines can better do FAIR for people.



Metadata for Machines Workshops

M4M FAQ 
https://docs.google.com/document/d/1XBUsLeX8SEBamsd-km0G-FKXDQQw79DBr4K5GWmNz9I/edit?usp=sharing

Making it easy for humans to make metadata for machines
…so that machines can better do FAIR for people.



Metadata for Machines Workshops

https://www.go-fair.org/today/making-fair-metadata/

M4M FAQ 
https://docs.google.com/document/d/1XBUsLeX8SEBamsd-km0G-FKXDQQw79DBr4K5GWmNz9I/edit?usp=sharing

Making it easy for humans to make metadata for machines
…so that machines can better do FAIR for people.

https://www.gofairfoundation.org/m4m/



Metadata for Machines Workshops

Domain 

Experts


FAIR 

Metadata + =FAIR 

Metadata 
Experts
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FAIR 

Metadata + =FAIR 

Metadata 
Experts

• Domain-relevant 

• Community standards  

• Solutions

• Tools 

• FAIR (schema/vocabs)

• Domain-specific

• Reusable 
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Metadata 
Experts
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Community (decision making) is central



Metadata for Machines Workshops

+ =

Community (decision making) is central



Metadata for Machines Workshops

• Metadata schema > template 
> form to be “filled in” 

• The “questions”

Workbench

CEDAR’s Template Model

Fields Elements

Template
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(Instances)



Metadata for Machines Workshops

• Metadata schema > template 
> form to be “filled in” 

• The “questions”

• Controlled vocabularies 
• Drop-downs and autocomplete 
• The “answers” 

Workbench

CEDAR’s Template Model

Fields Elements

Template

BLOOD

TRUE

98.6

Assay

20180412
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Metadata for Machines Workshops
https://www.gofairfoundation.org/m4m/



Metadata for Machines Workshops



Metadata for Machines Workshops



Metadata for Machines Workshops
https://covid19initiatives-test.health-ri.nl/p/ProjectOverview



Catalog 1

GET <URL>

DATASET 1

DIST 1

Catalog 2

DATASET 2 DATASET 3

DIST 2 DIST 3 DIST 4 DIST 5

RDF

FAIR Data Point

http://www.w3.org/TR/vocab-dcat/



FAIR Data Point
https://www.fairdatapoint.org

Workbench



Image stolen from Barend Mons



https://dsw.fairdata.solutions
Getting Systematic about FAIR Data Stewardship

Workbench
• https://purl.prod.archive.org

• http://trustyuri.net

• https://www.w3.org/TR/did-core/

• …



FAIR challenges & opportunities 

Conference 2021



Challenge 1: 
Show cross-disciplianry convergence by FIPs



Train the trainer

Challenge 2: 
FAIR metadata at scale



https://www.go-fair.org/today/fair-digital-framework/

Challenge 3: 
Convergence on FAIR Digital Objects 

Leiden City of Science, October 2022



Thank you & 
FAIR well !


