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Findable
F1. (meta)data are assigned a globally unique and  eternally persistent 
identifier.
F2. data are described with rich metadata. 
F3. (meta)data are registered or indexed in a  searchable resource.
F4. metadata specify the data identifier.

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.

A set of principles, to ensure that data are shared in a way 
that enables and enhances reuse by humans and machines

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.
I3. (meta)data include qualified references to other  (meta)data.

Reusable
R1. meta(data) have 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  their 
provenance.
R1.3. (meta)data meet domain-relevant community  standards.



What the Principles DIDN’T Do

From the 2016 FAIR Principles paper:

These high-level FAIR Guiding Principles precede implementation choices, and do not suggest any specific 
technology, standard, or implementation-solution; moreover, the Principles are not, themselves, a standard or 
a specification. They act as a guide to data publishers and stewards to assist them in evaluating whether their 
particular implementation choices are rendering their digital research artefacts Findable, Accessible, 
Interoperable, and Reusable. We anticipate that these high level principles will enable a broad range of 
integrative and exploratory behaviours, based on a wide range of technology choices and implementations.





BUT!!



Commission High Level Expert Group on the European Open Science Cloud
Realising the European Open Science Cloud: first report and recommendations

20 June 2016

Projects...that  do  not  specify  FAIR  conditions  for  data… 
should  not  be  eligible  for  funding.

Contrast that with….





My data 
is FAIR!

What’s your 
basis for that 

claim?

...Because
   I say so...

Researcher

Researcher

Reviewer

???

Reviewer





● Suffers from abundance!
○ 23 independent FAIR assessment platforms** 

→ (see fairassist.org). 

○ Most are questionnaire-based, several automated

○ Outputs cannot be compared to one another!

** Demonstrates that the community of stakeholders are clamoring for a 
solution!

FAIR assessment
a cottage industry!



How different can they be?

Comparison of The Evaluator with F-UJI, on the same URI 
(a Catalog record in the Duchenne Muscular Dystrophy FAIR Data Point)

20/22 Tests Pass

2/24 Tests Pass

Metrics release v1.0.26



But… which one is correct?



But… which one is correct?

(The one that gives you the best score, obviously!)

CC0



But… which one is correct?

(The one that gives you the best score, obviously!)

Will this satisfy reviewers?

Will this satisfy agencies?  
Journal editors?

Will this satisfy businesses who want to 
purchase tools/software that claim to 

“be FAIR”?
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EOSC FAIR Working Group 
Recommendations on 
FAIR Metrics for EOSC:

“Support the definition and implementation of evaluation tools; their thorough 
assessment and evaluation including inclusiveness; comparison of tools (manual, 
automated); identification of their biases and applicability in many different 
contexts, including thematic ones.”



Check implementation of Metrics v.v. 

● established quantitative criteria, 
● measurement tools

○ F-UJI, The Evaluator, EOSC Synergy evaluator, AutoFAIR, 
FAIRshake, FAIRchecker

EOSC FAIR Metrics and Data Quality TF Charter:



Exploring the problem @ workshops and 
hackathons

Creators of all automated FAIR assessment tools came together over 4 sessions

Discussed the bases for the differences in FAIR measurement

Decided that the complexity of metadata discovery and harvesting was the most critical problem - they 
each did it differently!

Impossible to compare tests when they are testing different “substrates”!



The problem of metadata discovery 
and interpretation

Exploration of a single common example:  DOIs



Pathway to DOI resolution, including 
metadata

Eventually leads to a “landing page”



Pathway to DOI resolution, including 
metadata

Landing page embedded metadata



Pathway to DOI resolution, including 
metadata

“If the alternate keyword is used with the type attribute, it indicates that the referenced 
document is a reformulation of the current document in the specified format.”

HTML “Typed Links”

https://html.spec.whatwg.org/multipage/links.html#rel-alternate
https://html.spec.whatwg.org/multipage/links.html#attr-hyperlink-type


Too many sources of ambiguity

The metadata harvester has to guess what to do at many steps

There is overlap between the DataCite-sourced metadata and Zenodo metadata

The use of typed links leaves ambiguity

The interpretation of the “landing page” itself is ambiguous
● Some DOIs resolve directly to data, this one resolves to a landing page
● What, then, does the DOI represent?  The landing page, or the data?

There is no way to support provider-sourced metadata (the most important stuff!)

This is just one example!



A harmonized approach is needed

We need to define a metadata publishing paradigm that will:

1. Support all publishers (both large and small; i.e. low complexity!)

2. Support the agents that are exploring them

3. Be unambiguous

4. Work on all types of digital object
a. “Traditional” data
b. Software
c. Workflows

5. Provide access to the most important metadata: that of the data creator!



Decision from the EOSC Workshops & 
Hackathons

“FAIR Signposting”

Three things are necessary for successful traversal of a FAIR Record:

1. Unambiguous identification of the GUID for the record
2. Unambiguous identification of the metadata record(s)
3. Unambiguous identification of the data record(s)

Using the well-established technology of “Links”, we defined a subset of Link relation types that 
can address these three requirements

10.5281/zenodo.7463421
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Table 1:  Link Relations used by FAIR Signposting

Relation Usage

cite-as A one-to-one relationship between the entity and its globally unique 
identifier

describedby A one-to-many relationship between the entity and all known metadata 
records about that entity

item A one-to-many relationship between an entity representing a deposit and 
the data file(s) it contains.

FAIR Signposting

These links can appear in:

● The body of the HTML (“Typed Links”)
● The Headers of the HTTP message (“Link Headers”)

Therefore can be used on both Web pages, as well as other non-HTML digital objects`



FAIR Signposting Harvesting Workflow



FAIR Signposting Harvesting Workflow

The “purpose” of the Landing Page is now unambiguous.  It is a 
“broker” pointing at all other entities required by a FAIR record



FAIR Signposting Harvesting Workflow

Better yet!!

There is (finally!) an unambiguous 
way to support a data provider’s 
own contextual metadata about 
the record they have deposited!

(Here I am pointing to a metadata 
record published using the newly 
established RO-Crate 
specification)



FAIR Signposting Harvesting Workflow

We can do the same thing without a landing page through Link 
Headers, thus supporting all kinds of digital object



Most Importantly…

We have 34 Benchmark tests

positive examples and 
negative examples 

that we can use to challenge the various 
metadata harvesting workflows to 

ensure that they truly are all working in 
exactly the same way

The first step in harmonization of FAIR 
assessments…



What do we see in FAIR’s future?





Personal opinions on the 
next-steps for FAIR 

There is a lot at-stake for FAIR Stakeholders - They will be judged on their FAIRness!

Therefore we need FAIR to fulfil its original objective of being Professional, 
● Ensure it is considered trustworthy, objective, valid, and achievable

To do this we (all stakeholders) need to agree on some form of governance

The EOSC Task Force on FAIR Metrics and Data Quality has just issued a whitepaper describing a 
proposed governance model for FAIR assessments (available soon!) and an invitation to join the founding 
stakeholders group that will establish the charter and continuity plan for a FAIR assessment governance 

body.

FAIR Governance Model 
Whitepaper:

Mark D. Wilkinson
Susanna-Assunta Sansone

Eva Méndez
Romain David

Richard Dennis
David Hecker
Mari Kleemola

Carlo Lacagnina
Anastasija Nikiforova

Leyla Jael Castro



Personal opinions on the 
next-steps for FAIR

What could FAIR governance look like?

Top-down?  Who is at the top? Who would be a trusted, arms-length 
       third party with sufficient knowledge?

Bottom-up?  Community-driven?  Stakeholder-driven?
Stakeholders have vested interests… will they sufficiently agree?  Isn’t that
what we already have?

Mixed?  W3C model with open, but member-vetted, new memberships?

Testing-only?  Is it enough to govern only the assessment/testing aspect of FAIR? Do the Principles 
themselves need governance? (The FAIR4RS process suggests the existing Principles may not be 
sufficient!)



Personal opinions on the 
next-steps for FAIR

Task Force Activity:  Surveys

Questionnaires covering various aspects of the following issues:

1) Are people aware of the FAIR Principles
2) Are people aware that there are FAIR Evaluation tools?
3) Are people aware that they will be evaluated (whether they want to be or not!)
4) How do they feel about being evaluated
5) Are they aware of the evaluation tools, and how they work
6) What would have to happen to increase their level of comfort with being evaluated?

a) Rigorous peer-review of tools?
b) A trusted governance body
c) Participation of their community members in the governance process

7) ………..



Acknowledgements

My numerous and treasured collaborators and co-authors 
have been cited in situ throughout this slide deck

Memberships, Affiliations, and Supporters of these works

TED2021-130788B-I00

European Union’s Horizon 2020 
grant agreement N°825575


