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Box 2: The FAIR Guiding Principles

To be Findable:

SCIENTIFIC D AT A

Fl. (meta)data are assigned a globally unique and persistent

identifier
Open Access | Published: 15 March 2016 F2. data are described with rich metadata (defined by R1 below)
The FAIR Guiding PriHCipleS for SCie nt,i ﬁc F3. metadata clearly and explicitly include the identifier of the data
it describes

data management and stewardship

F4. (meta)data are registered or indexed in a searchable resource
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To be Accessible:
130k Accesses | 1680 Citations | 1671 Altmetric | Metrics standardized communications protocol

Al1the protocol is open, free, and universally implementable

© An Addendum to this article was published on 19 March 2019

Al.2 the protocol allows for an authentication and authorization

procedure, where necessary

The machine knows what | mean 2 metadata are accessible, even when the data are 1o longer

ﬂbﬂtl‘ﬂﬂt available
There is an urgent need to improve the infrastructure supporting the To be Interoperable:
reuse of scholarly data. A diverse set of stakeholders—representing I1. (meta)data use a formal, accessible, shared, and broadly

. . . . licable | for knowled tation.
academia, industry, funding agencies, and scholarly publishers—have appiicable language for knowledge representation

come together to design and jointly endorse a concise and measureable 12, {metajdata use vocabularies that follow FAIR principles
set of principles that we refer to as the FAIR Data Principles. The intent 3. (meta)data include qualified references to other (meta)data
is that these may act as a guideline for those wishing to enhance the To be Reusable:

reusability of their data holdings. Distinct from peer initiatives that

R1. meta(data) are richly described with a plurality of accurate and

focus on the human scholar, the FAIR Principles put specific emphasis relevant attributes

on enhancing the ability of machines to automatically find and use|the R11. (meta)data are released with a clear and accessible data usage
data, in addition to supporting its reuse by individuals. This Comment is license

the first formal publication of the FAIR Principles, and includes the R12. (meta)data are associated with detailed provenance
rationale behind them, and some exemplar implementations in the RL3. (meta)data meet domain-relevant community standards

community.



FAIR PRINCIPLES - TECHNOLOGY-RELATED

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;

Interoperable:

I11. (meta)data use a formal, accessible, shared, and
broadly applicable language for knowledge
representation.

12. (meta)data use vocabularies that follow FAIR
principles;

13. (meta)data include qualified references to other
(meta)data;

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;

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;

Community: Choose or Develop

FAIR PRINCIPLES - SOCIAL CONTRACT—RELATED

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;

Interoperable:

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

IZ. (meta)data use vocabularies that follow FAIR
principles;

I13. (meta)data include qualified references to other
(meta)data;

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;

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;

Community: agree on social contracts

Qualification Wizard
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* The Semantic Medline knowledge base Is an experimental example of nanopublications
°* A nanopublication is only a FAIR Digital Object In case:

Metadata
hasType

Globally Unique,

Persistent and resolves tﬂ> FDO Identifier Record ettty

Resolvable Identifier

hasldentifier: fdoldentifier 90 hasResoq Object/Resource
hasMetadata*: {metadataldentifier} “€Locatie,

hasType: FDOType
hasResourcelLocation*: {Object/ResourcelLocation}

Based on Bonino 2019



F/1IR Based on the hourglass model of the current Internet and where possible its running infrastructure

Technical: FAIR Digital Objects Operational: Machine Actionable Units of Information Visual for Lay People: Machines know what it means (FAIR)

Machines

Web Applications (Machines and Man) Web of FAIR data and Services

(Portals, services, VMs, FDT)

Machine Actionable Units of Information at the core

Machines know what it means (FAIR)

IT infrastructure able
To handle trillions of FDQO’s
As MAUI’s

ICT infrastructure (Internet based)

Based on early implementation choices congruent with the original FAIR guiding principles



enabling data driven health

Towards PRIVACY-RESPECTING DATA VISITING

Generic Pyramid

Indexing

International FDP

National FDP

Institutional/regional FDP

stack for FAIR and GDPR compliant reuse of personal data
(all green FAIR data points contain FDO’s)
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