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We enable open science

by developing and implementing 

open-source solutions 

and FAIRifying data in life sciences



Open innovation ecosystem at The Hyve
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National Health Data 

Networks

Open Source Software

Precompetitive Health Data Projects Partner Communities



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

https://www.go-fair.org/fair-principles

Accessible

Reusable

Interoperable

Findable

F1. globally unique persistent identifier

F2. rich metadata

F3. metadata - data link

F4. registered or indexed

The FAIR Principles for 

(meta)data

A1. retrievable using standardized protocol

A1.1 open, free and universally implementable

A1.2. authentication and authorization

A2. metadata stay accessible

I1. use a formal language for knowledge representation

I2. use vocabularies that follow FAIR principles

I3. include qualified references to other (meta)data

R1. described by relevant attributes

R1.1. clear and accessible data usage license

R1.2. detailed provenance

R1.3. meet domain-relevant community standards
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http://www.nature.com/articles/sdata201618
https://www.go-fair.org/fair-principles/
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FAIRplus



FAIRplus:

● Consortium of 22 partners 

(12 academic, 7 Pharmaceutical companies (EFPIA) and 3 SMEs)

● Started: January 2019 

● Ends: December 2022

“develop tools and guidelines for making 

life science data FAIR”

Official website: https://fairplus-project.eu/

IMI project (Innovative Medicines Initiative)

EU public-private partnership funding health research and innovation
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https://fairplus-project.eu/


Project 
aims

Applying the 

FAIRification toolkit

Deliver training

Fellowship 

scheme

Develop a FAIRification toolkit

FAIR Cookbook

FAIRplus maturity model

Establish a value-based 

process for prioritisation 

and selection of IMI 

project databases

Foster an innovation 

ecosystem for FAIR 

data

FAIRplus Innovation & 

SME Forum

Make IMI and EFPIA 

datasets more FAIR

IMI Data Catalog

FAIRify 20 

IMI datasets
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Current uptake IMI projects in FAIRplus

168
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FAIRification process



FAIRplus FAIRification Process
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Consider your FAIRification goals…

What does your data need to do for you?

The FAIRification Process
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The FAIRification Process
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Assemble your solution…

Which actions/recipes will 

help you meet your goals?

Assess FAIR level at beginning 

and end of each cycle

The FAIRification Process
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FAIRplus FAIRification Process
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FAIR level assessment

Background

Developed by RDA (Research data alliance) for 

“... assessing adherence to the FAIR principles. 

These indicators are designed for re-use in 

evaluation approaches”

Specification and guidelines

Type 

Manual assessment

Prerequisites 
● template/form for documenting the 

assessment

● knowledge of the 

dataset/database/project

RDA indicators
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https://www.rd-alliance.org/system/files/FAIR%20Data%20Maturity%20Model_%20specification%20and%20guidelines_v1.00.pdf
https://www.rd-alliance.org/system/files/FAIR%20Data%20Maturity%20Model_%20specification%20and%20guidelines_v1.00.pdf


● not straightforward and not objective

● good starting point to get an idea on the FAIRness of a dataset and suggest possible 

improvement areas

Learnings from the RDA 

indicators assessments
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Dataset Maturity 

Model
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Alignment and Re-classification 

of Existing Indicators
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The Three Dimensions of FAIR 

Data Maturation

CONTENT-

RELATED

REPRESENTATION

&

FORMAT

HOSTING

ENVIRONMENT

CAPABILITIES

What is reported in the 

dataset & the metadata

How the data object & metadata 

object are represented and 

formatted

What capabilities of the hosting 

environment that enables and 

supports the use of FAIR data
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FAIRplus Dataset Maturity 

Levels

Single Use Data0

Identifiable Data1

Described Data2

Standardised Data3

Semantically Typed Data4

Managed Data Assets5
Enterprise Level. Data at this level is optimally managed at the most granular level in an environment offering data 

governance, master data management and reference data management capabilities. 

Cross-community Level. This level focuses on cross-domain interoperability and is meant to be the level 

required for larger harmonization and integration projects.

Project Level. All datasets generated within a project are consistently described 

against a locally defined schema, controlled terminologies, and hosted in an 

environment offering data catalogue level searching capabilities.

Data Object level. Data at this level is identifiable as individual 

generic data objects and described by generic metadata elements. 

Hosting environment offers limited retrieval capabilities.

No potential for re-use beyond lifetime of the research 

project.

Community Level. Data at this level complies with community standard domain models, 

terminologies and formats, and is hosted in an environment offering searching and retrieval 

capabilities.
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CONTENT-

RELATED

REPRESENTATI

ON

&

FORMAT

HOSTING

ENVIRONMENT

CAPABILITIES

L1 L2 L3 L4 L5

Metadata is available in machine 

readable format (e.g. CSV, JSON, 

XML)

Representation of metadata

conforms to a Defined Standard 

Model (e.g. DCAT, DublinCore, 

BioSchemas)

Metadata is registered or indexed in 

a searchable resource. Data can be 

retrieved via its metadata 

descriptive elements 

Data object is indexed and 

retrievable via its globally unique

and persistent identifier by a 

standardized communication 

protocol

A Data Object is defined and is 

assigned a globally unique and 

persistent identifier

Metadata for the data object 

includes generic descriptive 

elements of the data object as a 

whole (e.g., name, description, 

keywords)

Representation of metadata 

conforms to a locally defined 

model/schema (e.g., dictionary of 

key/value pairs)

Dataset(s) structural 

representation conforms to 

community standard Model (e.g. 

domain specific repos, SDTM, FHIR)

All project dataset(s) 

representation uniformly conform 

to a locally defined (project-

defined) data model or schema

Each study variable is reported in a 

single dataset field / variable

Metadata includes dataset 

field/variable level metadata (e.g. 

field name, field description and 

type) 

Data values (i.e. field/variable 

values) are standardized against a 

locally defined dictionary of terms 

within and across datasets

Data exchange format retrieved 

using API technologies (REST, RPC, 

GRAPH-QL) 

Data values (i.e. field/variable 

values) are standardized against 

community standard controlled 

vocabularies and/or ontologies

Archiving capability

Metadata is accessible even when 

the data is no longer available.

In case of sensitive data, the 

protocol allows for an 

authentication and authorisation

The standardized communication 

protocol for data / metadata 

retrieval is open, free and 

universally implementable such as 

HTTP, FTP (e.g. simple links for 

download)

Dataset(s) available in machine 

readable format (e.g. CSV, JSON, 

XML or similar)

Dataset metadata includes license 

information under which the 

dataset can be reused

Dataset complies with a machine 

readable community standard 

format relevant to the adopted 

domain and data model

L0

The Data Object does not conform 

to a defined or structured 

representation (i.e. data model)

Metadata not available in machine 

interpretable format (e.g. no 

metadata or in pdf)

No formal definition or 

representation of metadata

No metadata available

The Data object or dataset as an 

entity is undefined or undescribed

Data or metadata is hosted in local 

storage (e.g., personal desktop, 

local file system or archive) and 

only retrievable by a single or 

limited users

Data or metadata hosted in an 

accessible resource but with no 

retrieval capability 

Datasets are semantically typed

Datasets fields are semantically 

typed

Hosting Environment implements 

Master Data Management

Capability 

Hosting Environment implements 

Reference  Data Management

Capability

Hosting Environment implements 

Data Governance Capability

Domain model entities are defined 

and harmonized against  enterprise 

managed master data entities (e.g. 

Observation Features Types, 

Subject Types, Domain Types)

Master Data Entities across all 

datasets are defined 

Field/Variable Level data is linked 

and harmonized against enterprise 

managed Reference Data  (e.g. 

MDR registered Data Elements)

Data content is searchable. (e.g. 

data is retrievable via queries for 

standardised field names, ontology 

or controlled  terms reported in the 

datasets

Metadata is represented in a 

semantic machine interpretable 

form.

Data-linked Data Elements are 

represented and formatted in a 

community standard model/format 

(e.g. ISO 11179 MDR standard)

Data-linked controlled 

terminologies and ontologies are 

formatted and represented by 

community standards

Overall Project/Study level data 

representation conforms to a 

community defined standard 

domain model (e.g., domain 

specific repos, OMOP, DATS, ISA)

Retrieval Capability

Retrieval Capability

Metadata includes study/project 

level summary information (i.e., 

project-level metadata)

Metadata record is retrievable by a 

standardized communication 

protocol
Search Capability

Search Capability

Master entity models are formally 

represented

Cross-study data is queryable via 

harmonized master data entities 

and their attributes

Search Capability
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FAIR cookbook



The FAIR Cookbook

What is it?

An online, ‘live’ resource for the 

life sciences

A collection of recipes that cover 

the operation steps of FAIR data 

management

Who is it for?

Anyone who needs practical 

assistance in their FAIRification 

journey or creates FAIR guidance 

and educational material

Who developed it?

Researchers and data managers, 

professionals in the life sciences, 

from academia and industry.

Including ELIXIR members
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The FAIR Cookbook users

Researchers, data scientists and principal investigators

Data stewards, data managers and data curators 

Software developers and terminology managers 

Policy makers or funders

Trainers 
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How to handle data access, choose licenses for datasets, package 

data for transfer, and provide sufficient descriptive metadata

Exemplar FAIRifications with clinical trial, epidemiological, 

and molecular data, and how to deal with sensitive, patient-

centric data

User questions
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Current number of recipes per 

chapter

8

2

16

5

4

2

9

Findability

Accessibility

Interoperability

Reusability

Infrastructure

Assessment

Applied examples
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https://fairplus.github.io/the-fair-

cookbook/content/home.html

https://fairplus.github.io/the-fair-cookbook/content/home.html
https://fairplus.github.io/the-fair-cookbook/content/home.html
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IMI Data catalog



Data Catalog

● Centralizes metadata of IMI projects, and 

other translational research datasets

● Joint effort IMI-eTRIKS consortium and 

ELIXIR Luxembourg

● On-going project (started Q3 2016)

● 355 projects and 207 datasets (including 

168 IMI projects)

http://datacatalog.elixir-luxembourg.org
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http://datacatalog.elixir-luxembourg.org


Data access link 

or link to 

access request 

form

“FAIRplus 

Evaluated” 

badge
Links to Project 

and Study views

Metadata 

download

Main metadata 

values. Fields 

in blue should 

be annotated 

with ontologies 

term 
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Additional reading

● Original article on FAIR principles

● Go-FAIR FAIR principles

● FAIRplus Website

● FAIR Cookbook

● RDA indicators

● Dataset Maturity Model (Github, work in 

progress)

● IMI Data Catalog

http://www.nature.com/articles/sdata201618
https://www.go-fair.org/fair-principles/
https://fairplus-project.eu/
https://fairplus.github.io/the-fair-cookbook/content/home.html
https://www.rd-alliance.org/system/files/FAIR%20Data%20Maturity%20Model_%20specification%20and%20guidelines_v1.00.pdf
https://github.com/FAIRplus/Data-Maturity
http://datacatalog.elixir-luxembourg.org
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QUESTIONS?




