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Some words about FAIR



FAIR Principles
Foundation for FAIR Maturity Models
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https://doi.org/10.1038/sdata.2016.18

True FAIR implementations follow a methodology

● FAIR is not only about the *THAT*
● FAIR is above all about the *HOW*

https://doi.org/10.1038/sdata.2016.18


Data Management Value Chain - FAIR Data Mastery
Vision

An open public-private semantic 
infrastructure of fully standardized 
FAIR applications, services & data

Applications have FAIR meta-models & data structures for FAIR digital assets (eg terminologies) 

FAIR APIs for data exchange including semantics (community standards) 

FAIR data described by rich metadata (common vocabularies) 



FAIR Identifiers – The Beauty



FAIR Principles
Foundation for FAIR Maturity Models
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FAIR Guiding Principles

https://fairtoolkit.pistoiaalliance.org/fair-guiding-principles/


Making Digital Objects FAIR
Digital Objects & Identifiers

134be220-9f42-11ed-a8fc-0242ac120002

//DICOM/image/2355segrfdsfdps2.dcm

https://doi.org/10.1016/j.drudis.2019.01.008
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In a FAIR data ecosystem every digital object is represented by a resource (GUPRI)
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FAIR Data & Identifiers
Global Unique Persistent Resolvable Identifiers (GUPRI)



Data Linkage & Data Quality comes with Identity
Digital Objects & Identifiers

https://doi.org/10.1016/j.drudis.2019.01.008
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Digital Objects/ Digital Assets are Resources
Resources represented by Global Unique Persistent Resolvable Identifiers (GUPRI)

A code list or a terminology is a resource

A code list element or a term in a terminology is a resource

A file on a file system is a resource

A database table or a table schema is a resource

A data model, a conceptual model or an ontology is a resource

A concept or a business glossary term is a resource

A data element or a metadata element is a resource



The Data Science Dilemma
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80/20 Data Science Dilemma
Data Science- and Analytics-Ready Data Assets



Disrupting our Industry – True FAIR Data Management
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Data Management Value Chain
Breaking Up Silos? Integration Layers on top of Silos! 

Data Silos

Integration Layers

Data Access

Data Producer

Data Consumer/
Data Marketplace

Data Governance/ 
Data Cataloging/ 
Data Engineering

BI Dashboard
Datamart Data product

Application
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Data Management Value Chain
Growing Volume and Variety – Integration efforts ever growing 

Data Silos

Integration Layers

Data Access

Data Producer

Data Consumer/
Data Marketplace

Data Governance/ 
Data Cataloging/ 
Data Engineering

BI Dashboard
Datamart Data product

Application

Volume

Variety
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Data Management Value Chain
Technology Shift – Shifting Silos

Data 
Warehouse

Data 
Lake

Data 
Lakehouse

Data 
MeSH

Knowledge 
Graph

Data 
Fabric

Source: Spherical Insights
Thanks to Dave McComb

Technology does not solve data integration issues inherent to missing FAIRness

https://www.sphericalinsights.com/reports/system-integration-market#:~:text=1%20The%20Global%20System%20Integration%20Market%20Size%20was,to%20grow%20the%20fastest%20during%20the%20forecast%20period
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Disrupting the Data Management Value Chain
Data Mastery – Eliminating Data Silos using Terminologies & Ontologies (FAIR 
by Design)

FAIR Reference Data
(Ontologies, Terminologies)

Integration Layers

Data Access

Data Producer/
Data Governance/
Knowledge Engineering/
Information Architecture

Data Consumer

Data Cataloging/
Data Engineering

BI Dashboard
Datamart Data product

Application



FAIR Identifiers – The Beast (FAIR Silos)



FAIRsharing Catalog of Biomedical Resources
Proliferation and Fragmentation of Standards

1710 entries for
Standards 

Manually done- 
no smart interfaces

30 %

Bioportal has grown from 700 ontologies to 1081 ontologies in the last 6-8 years (15th Nov 2023) 



Plethora of GUPRIs for the same semantic concept: welcome back to map & merge

Managing FAIR Reference Data
Proliferation and Fragementation of Concept Identifiers



Demographics Domain Patient Model

Creation of insights & analytics blocked: different schemas, variables and values 

Data Standards & Interoperability
CDISC vs OMOP OHDSI – Proliferation (Meta-)Data Elements/ Semantic 
Schemas



Allocating significant resources to inflate a problem 

Allocating significant resources to reduce a problem
(loss of information & interoperability)

Source: EMBL-EBI OxO

EMBL-EBI Ontology OXO (Xref Service)
Creating Referential Identity by Ontology Mapping

https://www.ebi.ac.uk/spot/oxo/


FAIR Data Master & Mastering FAIR



FAIR Data Mastery & Mastering FAIR
Refining the Vision  - Productivity Boost for Life Sciences R&D

Standardizing FAIR to implement an 
open public-private semantic 
infrastructure of fully connected 
FAIR applications, services & data

Govern & manage FAIR reference resources to make data machine-actionable



E2E Mastery of Data Management Value Chain
FAIR Digital Assets & Standardized FAIR

Significantly reducing global data integration efforts by truly eliminating data silos
(cost avoidance) 

Reducing time to make data assets consumable by transformation-less integration
(time to market)

Making digital objects true data assets and machine-actionable
(monetizing data assets)

Increasing productivity by better and more reliable insights
(quantity & quality) 



Conclusions



Conclusions

FAIR Data First for true Disruption ! 
Digital Transformation requires FAIR Data Strategy at community level.

Transformation-less data integration using FAIR machine actionable digital assets.
Intrinsically linked FAIR data ecosystem.
More reliable insights in less time and at lower costs.  

Pistoia Alliance (Data Driven Value) developing the community Master Plan.
Umbrella & Driver for standardizing FAIR reference data (Ontologies, DataFAIRy). 
Connecting Content & Service Providers: FAIR applications, services & data. 

It is all about Semantics !



Doing now what patients need next


