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To be Findable:

F1. (meta)data are assigned a globally unique and persistent identifier

F2. data are described with rich metadata (defined by R1 below)

F3. metadata clearly and explicitly include the identifier of the data it describes
F&4. (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.
12. (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




Technical infrastructure (generic operations)
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To be Findable:

To be Accessible:

“Collection"-centric Evaluations

* Communities decide which Tests are relevant to them
# These are registered in the Evaluator as a "Collection”
+ Documentation about what Tests are included. and to what
communities the Collection would be relevant _
& Anyone can execute an evaluation on any ldentifier
o Anyane can select any Collection they wish to apply
- For example, journals may select different evaluation collections
than funding agencies, or researchars
= An*Evaluation”, therefore, is the application of an identified collection
of Tests tests to a given resource of interest.

*
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FAIR Principles = FAIR Implementations
How to GO FAIR

https://www.go-fair.org/how-to-go-fair/
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How to GO FAIR

Since its beginning in early 2018, the GO FAIR community has been working towards imglementations of the FAIR
Guiding Principles. This collective effort has resulted in a three-point framework that formulates the essential steps
towards the end poal, a global Internet of FAIR Data and Services where data are Findable, Accessible, Interoperable

and Reusable (FAIR) for machines,

FAIR
010110
1 0
©© t
M4M

A framework guiding FAIRification

The Three-point FAIRiIfication Framework provides practical “how o'

guidance to stakeholders seeking to go FAIR.

letad: FAIR
Moreover, by following this framework, stakeholders can rest assured al lmplemmt.uon
Profile

that ther efforts toward FAIRiIfication will be optimally coordinated
with the efforts of other stakeholders in the GO FAIR community.
The three-point framework maximizes reuse of existing resources,
maximizes interoperability, and accelerates converpence on

standards and technologies supporting FAIR data and services.

®  Typically, the FAIRification process begins when a community of
practice conssders its domain-relevant metadata requirements

and other policy considerations, and formulates thess

considerations & machine-actionable metadata components

a be guided in Metadata for Machines

Data
Point

These considerat

(MAM] Workshops.
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A framework guiding FAIRification
The Three

guidance to stakeholders seeking to go FAIR.
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considerations & machine-actionable metadata components
These considerations can be guided in Metadata for Machines
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A framework guiding FAIRification

nt FAIRiIfication Framework provides practical "how o'
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Moreover, by following this framework, stakeholders can rest assured ( Implementaﬂon
Profile

that ther efforts toward FAIRIRCation will be optimally coordinated
with the efforts of other stakeholders in the GO FAIR community
The three-point framework maximizes reuse of existing resources,
naximizes interoperability, and accelerates convergence on

standards and technologies supporting FAIR data and services.

® Typically, the FAIRfication process begins when a community of

practice conssders its domain-relevant metadata requirements

and other policy consideratsons, and formulates these

considerations & machine-actionable metadata components Dat
https:/fwww. zonmw.nlfen/research-and-results/fair-data-and-

These considerations can be guided in Metadata for Machines .
Po' I'It data-management/open-science-in-covid-19-rasearch/
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Three-Point FAIRIification Framework

| FAIR
Implementation
Profile
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FAIR Implementation Profile

This is a template. Please download or copy to complete your FIP.

Name of Community
Description of Community
Supporting Links
Research Domain

Data Steward

Date of FIP creation

Community description

e.g. ENVRI

e.g. Environmental Sciences
e.g. ORCID #

FAIR principle
F1
F1
F2
F3

What globally unigue, persistent, resolvable identifiers do you use for metadata records?
What globally unigue, persistent, resolvable identifiers do you use for datasets?

Which metadata schemas do you use for findability?

What is the technology that links the persistent identifiers of your data to the metadata description?
In which search engines are your metadata records indexed?

In which search engines are your datasets indexed?

Which standardized communication protocol do you use for metadata records?
Which standardized communication protocol do you use for datasets?

Which authentication & authorisation technique do you use for metadata records?
Which authentication & authorisation technique do you use for datasets?

Which metadata longevity plan do you use?

Which knowledge representation languages (allowing machine interoperation) do you use for metadata records?
Which knowledge representation languages (allowing machine interoperation) do you use for datasets?

Which structured vocabularies do you use to annotate your metadata records?
Which structured vocabularies do you use to encode your datasets?

Which models, schema(s) do you use for your metadata records?

Which models, schema(s) do you use for your datasets?

Which usage license do you use for your metadata records?

Which usage license do you use for your datasets?

Which metadata schemas do you use for describing the provenance of your metadata records?

Which metadata schemas do you use for describing the provenance of your datasets?

FAIR enabling resource types
Identifier type
Identifier type
Metadata schema
Metadata-Data linking mechanism
Search engines
Search engines
Communication protocol
Communication protocol
Authentication & authorisation technique
Authentication & authorisation technigue
Metadata longevity
Knowledge representation language
Knowledge representation language
Structured vocabularies
Structured vocabularies
Metadata schema
Data schema
Data usage license
Data usage license
Provenance model
Provenance model

e.g. PURL, DOI

Your answers

AUTHORS

1)

http://bit.ly/FIPminiquestionnaire

ementation P

l& Erik Anthony Schultes -

Accelerators

Edit preprint
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This is a template. Please download or copy to complete your FIP.

Name of Community
Description of Community
Supporting Links
Research Domain

Data Steward

Date of FIP creation

Community description

e.g. ENVRI

e.g. Environmental Sciences
e.g. ORCID #

FAIR principle

Fi1
F1
F2
F3

What globally unigue, persistent, resolvable identifiers do you use for metadata records?
What globally unigue, persistent, resolvable identifiers do you use for datasets?

Which metadata schemas do you use for findability?

What is the technology that links the persistent identifiers of your data to the metadata description?
In which search engines are your metadata records indexed?

In which search engines are your datasets indexed?

Which standardized communication protocol do you use for metadata records?
Which standardized communication protocol do you use for datasets?

Which authentication & authorisation technique do you use for metadata records?
Which authentication & authorisation technique do you use for datasets?

Which metadata longevity plan do you use?

Which knowledge representation languages (allowing machine interoperation) do you use for metadata records?
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FAIR enabling resource types
Identifier type
Identifier type
Metadata schema
Metadata-Data linking mechanism
Search engines
Search engines
Communication protocol
Communication protocol
Authentication & authorisation technique
Authentication & authorisation technigue
Metadata longevity
Knowledge representation language
Knowledge representation language
Structured vocabularies
Structured vocabularies
Metadata schema
Data schema
Data usage license
Data usage license
Provenance model
Provenance model

e.g. PURL, DOI

Your answers

AUTHORS

1)

http://bit.ly/FIPminiquestionnaire

ementation P

l& Erik Anthony Schultes -

Accelerators

Edit preprint




FAIR Implementation Profile

This is a template. Please download or copy to complete your FIP.

Community description
Name of Community e.g. ENVRI
Description of Community
Supporting Links
Research Domain e.g. Environmental Sciences
Data Steward e.g. ORCID #
Date of FIP creation
FAIR principle Question FAIR enabling resource types Your answers
F1 What globally unique, persistent, resolvable identifiers do you use for metadata records? Identifier type e.g. PURL, DOI
F1 What globally unigue, persistent, resolvable identifiers do you use for datasets? Identifier type
F2 Which metadata schemas do you use for findability? Metadata
F3 What s the technology that links the persistent identifiers of your data to the metadata description? Metadata-Datd " o s asaue
F4 In which search engines are your metadata records indexed? Search engi E The Configurable Data Curation System
F4 In which search engines are your datasets indexed? Search engi (CoCs)
A1A Which standardized communication protocol do you use for metadata records? Communicatiol ==~~~
A1.1 Which standardized communication protocol do you use for datasets? Communicatiol '
Al12 Which authentication & authorisation technique do you use for metadata records? Authentication
A1.2 Which authentication & authorisation technique do you use for datasets? Authentication
A2 Which metadata longevity plan do you use? Metadata long
1 Which knowledge representation languages (allowing machine interoperation) do you use for metadata records? Knowledge rep .
3 Which knowl sentation ] ing machine intel tion) do use for datasets? e representation la e
12 Which mduadmxuhﬁas an::u:tn{:m your mmtnw:nm; = Sm vmaw ibularies e B E N c H 2 D 2 2
12 Which structured vocabularies do you use to encode your datasets? Structured vocabularies
13 Which models, schema(s) do you use for your metadata records? Metadata schema
13 Which models, schema(s) do you use for your datasets? Data schema
R1.1 Which usage license do you use for your metadata records? Data usage license
R1.1 Which usage license do you use for your datasets? Data usage license
R1.2 Which metadata schemas do you use for describing the provenance of your metadata records? Provenance model
R1.2 Which metadata schemas do you use for describing the provenance of your datasets? Provenance model

http://bit.ly/FIPminiquestionnaire
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FAIR Implementation Profile

m AN FI P https://docs.google.com/spreadsheets/d/1 XMwSNOOYJQbtj1IAWGxdWelL CmmCCpLm8EebTeyyAfs/edit#gid=340018800
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FAIR Data Stewardshi
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Data Cycle Step 2: Data Design and Planning

Data Cycle Step 3: Data Capture (Equipment) DATA STEWARDSHIP WIZARD
Data Cycle Step 4: Data Processing and Curation

Data Cycle Step 5: Data Linking and Integration

Data Cycle Step 6: Data Analysis and Interpretation

Data Cycle Step 7: Publishing
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FAIR Data Stewardship
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FAIR Digital Twins
Conceptual Modeling Stack
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Conceptual Modeling Stack

Concept: identifier + definition + synonyms; vocabulary, ontology, PID system

Coronavirus

* https://www.gbif.org/species/10347353

* a group of related RNA viruses that cause diseases in
mammals and birds

* SARS-CoV-2

Input form: Protege, VocBench, Concept Wiki, Wikidata



Conceptual Modeling Stack

Triple: Concept (subject) + metadatum (predicate+object)

Triples can be represented as nanopublications - In general, many naopublications have the same cardinal
assertion (although each has different provinance and perhaps uses very different ontologies and identfier

systems).
Coronavirus also known as SARS-CoV-2

I

Subject Predicate Object
l \ / /" nanopublication "\
Data assertion
1
provenance

publication info
Input form: Nanobench, Wizard, CEDAR, Castor \_ i /




Conceptual Modeling Stack

Knowlet: Concept (subject) + multiple metadata (multiple predicate+object pairs)

Knowlets can be repersented as a colleatiojn of nanopublications having the same subjecit.

Input form: ORKA, Wizard

Coronavirus
Coronavirus
Coronavirus
Coronavirus
Coronavirus
Coronavirus

is a Virus

also known as SARS-CoV-2
causes COVID-19

has Clinical isolate

has genome sequence

has mutation



Conceptual Modeling Stack

Knowlet: Concept (subject) + multiple metadaia (multiple predicate+object pairs)
1
Knowlets can be repersented as a colleatiojn % nanopublications having the same subjecit.

Q
(7))
<
7s]
0 @
: &
% = N
% o >
L7 X R
(7 o )
S 9
& & @
\ T /
aouanbas sawouab sey — Coronavirus — is a Virus

61-AINOD Sasheo



Conceptual Modeling Stack

Knowlet: Concept (subject) + multiple metadata (multiple predicate+object pairs)
Knowlets can be repersented as a colleatiojn of nanopublications having the same subject.
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https://dissco.tech
- 7 @
.
4 A 4
Distributed System of Scientific Collections

. -
>o 88

DiSSCoTech Home Blog About Contact

Technical posts about the design of the DISSCo infrastructure

Welcome to DiSSCoTech

Data is most reusable where data types are simple and easy
to describe, and when the community is organized and
collaborative.

— Quote from "FAIR in practice”
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https://zenodo.org/record/3685634#.X4RZFiSRpKQ

m _ Upload Communities #llLogin GW’II.D

February 24,2020 [soumlarici | Open Acces

Humanities Researcher Synergies with .,szs Miiads
Natural Science Collections and
Archives

Loo, Tina; Casino, Ana; (® Gidderz, Karsten; Wijers, Agnes

See more detalls

Task 9.4, Link with Cultural Heritage, falls under WP, Communication and Dissemination, an
effort to identify external actors and ensure their input through effective communication, liaison,
networking and dissemination. The task states that a multidisciplinary understanding is needed O Al R E
to effectively plan for the development of a global research infrastructure, thereby requiring that pen

external actors and their potential synergies be identified. It further specifies that the inherent

overlap of biodiversity collections with cultural hertage collections, especially in terms of

accession books and fiekd notebooks, must be made more explicit, and a roundtable of cultural
heritage professionals is identified as a means to discuss these synergies. The scope of this

Indexed in

task is limited to identifying synergies that humanities researchers derive from natural science Publication date:
collections, data and archives February 24, 2020
Fulfilling this objective was approached in two ways DOk
DOI 10.5281/zenodo.3685634
(1) surveying humanities researchers working at the interface of natural science collections and Keyword(s):
humanities regarding their use of natural science collections, data and archives, and
(2) discussing survey results with other (digital) humanities professionals, and representatives of Heritage, digital collections,
national and pan-European humanities platforms and research infrastructures in a roundtable Grants:
format. r ission

« ICEDIG - Innovation and
consolidation for large scale
digitisation of natural heritage

Survey results and use cases demonstrated a need by this group of humanities researchers for
using a natural science collections data and archive resource and preferably an integrated one,
however, the survey was not statistically significant and did not represent the entire

demographic. (777453)
Discussions at the roundtable covered many subjects. Most notably: Related identifiers:
References
« Planning, organizational and policy concems were expressed with respect to quantifying 10.5281/zenodo.3632535 (Project
the demand for the data resource and having a means to assess whether it warrants deliverable)
investment, roles and responsibilities for driving the initiative and facilitating access and 10.1186/1472-6785-13-16 (Journal
services, and the need to have a clearer understanding of the logistics of this specific article)
landscape. 10.3897/biss.3.37200 (Joumal

article)
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Conceptual Modeling Stack

Statistical graph: Associations between Concepts (subjects) determined by fortuitious
overlap between metadata components (predicate+object pairs).

Knowlet of Virus, has conceptual overlap with...

Knowlet of Coronavirus, has conceptual overlap with...

Knowlet of SARS-CoV-2, has conceptual overlap with...

Knowlet of COVID-19, has conceptual overlap with...

Knowlet of Clinical isolate, has conceptual overlap with...

Knowlet of genome sequence, has conceptual overlap with...

Knowlet of real world observation of mutation, has conceptual overlap with...

Machine generated: example, the Euretos knowledge graph for Cornonavirus



Conceptual Modeling Stack

Statistical graph: Associations between Concepts (subjects) determined by fortuitious
overlap between metadata components (predicate+object pairs).
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Conceptual Modeling Stack

Conceptual model: Associations between Concepts reflecting the understanding
of a human. This is similar to the Statistical graph but for humans most of the
associations linking concepts remain inplicit, and the store of knowledge is far less
than what the computer can offer. Congruence between the Conceptual model and
the Statistical graph (conceptual overlaps) as well as the exposure of novel
associations (associations as yet unknown to the human) allow humans to evaluate
and improve Conceptual models.

For example, a testable theory about the pathophysiological mechanism of the
SARS-CoV-2 virus in patient lung tissues.

Input form: UML tools, Wizard, CEDAR, Castor
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Key figure: the gene interactive derived from the ‘intersectome’ of SARS-Coc-2 predicted proteome with human proteome (aff/MS)
and the concepts CRS and CS) Upstream genes/proteins (green) have affinity with Virus proteins interact with CSF2 and CRP, both
potentially causing CRS, CRP is also directly associated with the renin-angiotensin pathway that is disturbed in COVID-19 patients
As can be seen, there are many downstream connections to the genes directly associated with Cytokine Storm. Note the absence of
IL6, IL10 and ACE2 in this pathway (what happens when adding ACE versus ACE2?, how important is this in the very short term?
Problems only arise when cytokine s)
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Conceptual Modeling Stack
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