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Box 2 | The FAIR Guiding Principles et

To be Findable:
F1. (meta)data are assigned a globally unique and persistent identifier Domain
F2. data are described with rich metadata (defined by R1 below)
F3. metadata clearly and explicitly include the identifier of the data it describes
F4. (meta)data are registered or indexed in a searchable resource

To be Accessible:

Al. (meta)data are retrievable by their identifier using a standardized communications protocol
Al.1 the protocol is open, free, and universally implementable

Al.2 the protocol allows for an authentication and authorization procedure, where necessary
A2. metadata are accessible, even when the data are no longer available

To be 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
13. (meta)data include qualified references to other (meta)data

To be 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
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Abstract

There is an urgent need to improve the infrastructure supporting the reuse of
scholarly data. A diverse set of stakeholders—representing academia, industry,
funding agencies, and scholarly publishers—have come together to design and jointly
endorse a concise and measureable set of principles that we refer to as the FAIR
Data Principles. The intent is that these may act as a guideline for those wishing to
enhance the reusability of
focus on the human scholar, the FAIR Principles put specific emphasis on enhancing
the ability of machines to automatically find and use the data, in addition to
supporting its reuse by individuals. This Comment is the first formal publication of
the FAIR Principles, and includes the rationale behind them, and some exemplar
implementations in the community.
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Abstract

The FAIR principles have been widely cited, endorsed and adopted by a broad range of
stakeholders since their publication in 2016. By intention, the 15 FAIR guiding principles do
not dictate specific technological implementations, but provide guidance for improving
Findability, Accessibility, Interoperability and Reusabilty of digital resources. This has likely
contributed to the broad adoption of the FAIR principles, because individual stakeholder
communities can implement their own FAIR solutions. However, it has also resulted in

inconsistent interpretations that carry the risk of leading to incompatible implementations.
Thus, while the FAIR principles are formulated on a high level and may be interpreted and
implemented in different ways, for true i we need to support in
implementation choices that are widely accessible and (re)-usable. We introduce the concept
of FAIR i i ic to assist global partici and
convergence towards accessible, robust, wi and consistent FAIR i

Any self-identified stakeholder community may either choose to reuse solutions from existing

implementations, or when they spot a gap, accept the challenge to create the needed
solution, which, ideally, can be used again by other communities in the future. Here, we.
provide ions and i i i ions (choices and for each

FAIR principle.
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There is an urgent need to improve the infrastructure supporting the reuse of
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funding agencies, and scholarly publishers—have come together to design and jointly
endorse a concise and measureable set of principles that we refer to as the FAIR
Data Principles. The intent is that these may act as a guideline for those wishing to
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focus on the human scholar, the FAIR Principles put specific emphasis on enhancing
the ability of machines to automatically find and use the data, in addition to
supporting its reuse by individuals. This Comment is the first formal publication of
the FAIR Principles, and includes the rationale behind them, and some exemplar
implementations in the community.
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Abstract

This is the formal vocabulary (ontology) describing the FAIR principles.
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In the past years, many methodologies and tools have been developed to assess the
FAIRness of research data. These different methodologies and tools have been based
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Maturity Model (FDMM) and other FAIR assessment approaches, to discuss the FAIR

assessment using those methodologies and tools comparable. The model can act as a
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policy makers and funding agencies, to gain insight into the current FAIRness of data
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Abstract

Powerful incentives are driving the adoption of FAIR practices among a broad cross-
section of stakeholders. This adoption process must factor in numerous considerations
regarding the use of both domain-specific and infrastructural resources. These
considerations must be made for each of the FAIR Guiding Principles and include supra-
domain objectives such as the maximum reuse of existing resources (i.e., minimised
reinvention of the wheel) or maximum interoperation with existing FAIR data and
services. Despite the complexity of this task, it is likely that the majority of the decisions

will be repeated across communities and that communities can expedite their own FAIR

adoption process by judiciously reusing the impl ion choices already made by

others. To leverage these redundancies and accelerate convergence onto widespread reuse

of FAIR impls ions, we have developed the concept of FAIR Implementation Profile

(FIP) that captures the ), ive set of impl ion choices made at the

dividual

discretion of i ities of practice. The collection of ity-specific

FIPs compose an online resource called the FIP Convergence Matrix which can be used to

track the evolving land of FAIR impl ions and inform optimisation around

reuse and inter ion. Ready-made and well-tested FIPs created by trusted

communities will find widespread reuse among other communities and could vastly
accelerate decision making on well-informed implementations of the FAIR Principles

within and particularly between domains.

Schultes E., Magagna B., Hettne K.M., Pergl R., Suchanek M., Kuhn T.
(2020) Reusable FAIR Implementation Profiles as Accelerators of FAIR
Convergence. In: Grossmann G., Ram S. (eds) Advances in Conceptual
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INSTITUTE 3. National Institute for Health Research (UK)

4. Swiss National Science Foundation

BMIR 5. Wellcome

o Stanford Center for
Biomedical Informatics Research

CEDAR: Promoting FAIRness
RoRlI selects the Stanford Center for Bi dical Inf ics R h to lead m.ﬁ .ﬁ —J m mo C —‘.nm

FAIRware initiative to promote open research outputs.

The Research on Research Institute (RoRI) has appointed the Stanford Center for
Biomedical Informatics Research (BMIR) to help deliver the RoRI FAIRware project, an
initiative to develop new open research tools. Specialising in systems and software
design, the Stanford Centre has devised an innovative way to help researchers increase

Mark A. Musen, M.D., Ph.D
Stanford University

their adoption of the FAIR principles (Findability, Accessibility, Interoperability, BCwms@mﬁmzmoa.ch

Reusability). (
Stanford's approach focuses on helping researchers ensure that the datasets they n m U> Hﬂ
produce are FAIR at the point of creation and will feature extensive consultation with CENTER ror EXPANDED DATA

" . ANNOTATION anD RETRIEVAL
researchers via a series of ‘Metadata for Machines’ workshops. The M4M workshops

are an innovation of the GO FAIR Foundation and allow for quick generation of
metadata templates for the description of datasets and other outputs within a given

recparch diecinline_The FAIRware tanl

1eo theee temnlatec tn nravide recearchere

2021: https://researchonresearch.org/tpost/vk4f56j6n1-rori-selects-the-
stanford-center-for-bio
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Summary and motivation

In their 2020 paper FAIR Principles: P i and ion Consit ions' et al
reminded us that, by intention, the 15 FAIR guiding principles do not dictate specific technological

implementations, but instead provide g when imp g F A

° mxﬁu_ _O_ﬁ O _H _H ms.ﬂm—.v—‘m.ﬂm.ﬂmosm and ility of digital . While this gnostic position taken by the FAIR Guiding

Principles (FGP, as they were originally published in 2016%) has likely contributed to their rapid and broad

° QXU__O_H O—H—H m—.:v_mgm:.ﬂm.ﬂmo: no:mmlm—.m.ﬂmosm adoption, it has also resulted in some risk that i i P ing their i

could lead to implementation choices that are incompatible (non-interoperable) or perhaps even contrary to

* GFF recommended implementation choices th ori

intentions of the FAIR principles.

To set guarantees on minimal levels of il

P ility and hil i ility, the GO FAIR F
(GFF) ol on i ion choices that are themselves FAIR, widely accessible

and (re)-usable. FAIR implementation choices should ensure interopera

, enable global participation and
g towards i robust, widesp and i FAIR i i In this
document, the GFF declares its own first-draft i i

P ions and i i ions striving for
an Internet of FAIR Data and Services that achieves these objectives, and solicits from trusted FAIR experts

" Annika Jacobsen, Ricardo de Miranda Azevedo, Nick Juty, Dominique Batista, Simon Coles, Ronaid Comet, Mélanie Courtot, Mercé Crosas, Michel
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Siva Santos, Jullane Schnelder, George Strawn, Mark Thompson, Andra Waagmeester, Toblas Weigel, Mark D. Wilkinson, Egon L. Willghagen, Peter
‘Wittenburg, Marco Roos, Barend Mons, Erk Schultes; FAIR Principies: nd Data Intelligence 2020: 2 (1-2):

el .
10-29. doi: hitps:/idol.org/10.1162idint_r_00024
2 Wilkinson, M. D. et af. The FAIR Guiding Principles for scientific data management and stewardship. Sci. Data 3:160018 dok: 10.1038/sdata 2016.18

(2016).
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Rob Hooft: FAIR helps to make DMP decisions. Therefore this should
be done before the project starts, rather than the end.

e Convergence

FIP workshops Qualified / Certified FAIR Auto-infomred FAIR data FAIR data management

sponsored by Implementation Profile management plan implemented in a project

funding agency (template)
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4 DSW Mapping the FIP onto the DMP

Kristina Hettne, Leiden University Libraries, June 2020

bSW@ 3m0_<=.u hackathon https://github.com/RDA-DMP-Common/hackathon-2020/blob/master/results.md
(Grand Finale) https://docs.google.com/presentation/d/1h7iTS9gWBA-bOS{R3GFNPzaUONQIGJFRtCHZUC78FY/edit?usp=sharing
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