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Standards: four main types

' Reporting guidelines
Outline in narrative form the necessary and sufficient
information that should be reported about data, such
asin itemised, prescriptive checklists; or the features
and behaviours that should be followed, such asin
general guiding principles

Guidelines Formats

T ™

3 Terminology artefacts

Add an interpretive, semantic layer for use by machines
and humans; these range from controlled vocabularies
(lists of terms, often with definitions) to ontologies
(complex hierarchical groupings), providing
unambiguous identification of concepts and aiding data
querying

Models and formats z

Define the representation of infermation for use by
machines; these range from conceptual models to
transmission formats, facilitating data retrieval and
exchange between systems

L

Identifier schemata ‘

Are formal systems to identify information in an unique,

machine-readable way; these persistent identifiers
(P1Ds), minted by recognised registries, build reliable
and long-lasting links between data, people,
organisations and infrastructures

Standards ...

Are a collectively agreed-upon
set of requirements,
specifications, guidelines or
characteristics that can be used
for the description, structure,
harmonisation, citation,

sharing, and/or preservatio
all kinds of data and metada

Help machines with
computational accessibility,
interoperability, and use of data
with little/no human intervention;
enable humans to understand
and reuse data at scale

* Where data can simply be a piece of information, e.g.,
observations, a list of measurements, descriptions of certain objects,
metadata specifies the relevant information about the data, and can
be of many types, including descriptive, administrative, and legal




Standards in numbers: generic and discipline specific
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Standards: discoverability and interoperability roles
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Standards: discoverability and interoperability roles
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interoperability A database %C*
or among databases Data Catalog Vocabulary (DCAT)
Record-level _ EDublinCore
discoverabili Datasets in a database

Deepest, record level

interoperabili Datasets and data reuse

Most rich and complex group of standards,
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Standards for datasets: implemented as ‘stacks’ and evolving

Databases
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The problems to address
4 )

Standards are pillars of the FAIR Principles

At various points in the research life cycle, stakeholders will use, implement and/or recommend them

However, there is a wealth of standards and types, at different stages of maturity and community support
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The problems to address

Therefore, it is not easy to identify the appropriate standards, to know which databases implement them, and

make informed decisions on which standards to use or recommend!

e.g. gather enough infor-
mation to make
informed decisions on
which content stand-
ards should be funded,
implemented or recom-
mended in their policies

FUNDERS, JOURNAL EDITORS
& LIBRARIANS

o CHECAETS
/’ TERMINOLOGES

e.g. seek guidance to find data-
bases that implement standards
to deposit their data;

ﬂ or identify appropriate data
standards to be implemented in
an annotation tool

RESEARCHERS, TOOL
DEVELOPERS &
CURATORS
l e.g.need a central place
to register their work,

~ claiming ownership and
geuting credit; make
standards visible and

re-usable
DATABASES
POUCES

5
=

STANDARDS & DATABASE
DEVELOPERS & MAINTAINERS

FORMATS
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Outline

® |ntroducing FAIRsharing and its community
O its role vs complementary terminology services
O value of the its graph for users
o examples of work with/for EOSC communities

o exemplars of how its content powers other services

FAlRsharing.org IS educational
CC BY 4.0 International



sharing

<_~__ > standards, databases, policies

A curated, informative and educational resource on data and metadata standards, inter-related

tn
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Promote the
value and use

of these g
resources s
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across all in s ' | PLOSE
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isciplines
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FAR

datahacnc and AdAata naliciace - far q" disciplines

o Adopted
L“ internationally!

1. Guides consumers to discover, select
and use these resources with confidence

2. Helps producers to make their
resources more visible, more widely

adopted and cited

3. Powers third party tools by providing
trustworthy content to promote standards
and databases

ducational



FAIRsharing in numbers
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Contributors .
Records Views
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Community Champions: 30 active and 17 alumni (since 2022)

FAIRsharing supports and is supported by its
Community Champions who gain recognition,
professional development and influence by

contributing to

e curation activities, and
e educational provision .

edits
@ 1.7
Champions apply directly or are drawn from existing
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Focus on terminologies: complementary registries and services

—

FAIRsharing.org

FAIRsharing provides a snapshot of*
the dynamic landscape of
standards 1. Tracks their evolution

RS i~ 2. llustrates relations with other standards
Artefact-level X\ g
discoverability 3. Displays their implementation in databases

4. Monitors their adoption in data policies and guidelines

efact-level discoverability, stat
ibility, conditions, relati
entations an

eepest level for terms u

https://ontoportal.org/about/
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Environment Ontology (ENVO)

Example of a terminology

@@©@ record and the descriptors

Type Terminology artefact p ro Vi d e d

Registry Standard
Description The Environment Ontology (Erv0) provides a controlled, structured vocabulary that is designed to
support the ar n of any org 1 or bickogical sample with enviconment descriptors. EnvO
€« terms ranging from mical objects, through planetary scale biomes, to
nanomaterials. Further, these terms are interiinked with logical axioms describing their composition,
locak and relationships 10 environmental and biclogical processes. Using ENVO terms for

an environmental description allows a compeehensive description of environment that is key to
machine-assisted integration, archiving and federated searching of environmental data

Homepage hity
Year of Creation 2007
Maintainers pibunigieg (&)

Countries Germany, Kenya ted State
developing this

L7 n'h}“m in SCope Physical Objectidaneial
for this resource

0 swye D D CEED D D
© s D D G
0 e (D) (D) (D) D) €D (D D D

FAlRsharing.org TS educational
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£ Environment Ontology (ENVO) |

| 3yl . . . .
& 1ozssourarsmeag azasic @ _| d Unique identifier to refer to this standard record
Type Terminology artefact
Registry Standard
Description The Environment Ontology (EmO) provides a controlled, structured vocabulary that is designed to
support the ar n of any org 1 or bickogical sample with enviconment descriptors. EnvO
€« terms ranging from mical objects, through planetary scale biomes, to
nanomaterials. Further, these terms are interiinked with logical axioms describing their composition,

| and red hips 10 envir i and biclogical processes. Using ENVO terms for
an environmental description allows a compeehensive description of environment that is key to
machine-assisted integration, archiving and federated searching of environmental data
Homepage hitp/environmentontology og
Year of Creation 2007

Maintainers pibuttigieg ()

developing this

a n'h}lﬂl'ﬂ)“ in SCope Physical Objectidaneial
for this resource

o s D CED CEED C C2D
© oanses D CETED 2D
o () (D) €D (D CD 2D CID &
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Environment Ontology (ENVO)

Joloeliee)

Type Termmoloqy artefact

d Unique identifier to refer to this standard record

Registry

Standard License Standard(s) Policy(s)
Description The Environment Ontology (Erv0) provides a controlled, structured vocabulary that is designed to
support the ar n of any org ) or biotogn:ol sample with enviconment descriptors. EnvO Q
€« terms ranging from ical objects, through planetary scale biomes, to
nanomatons& Further, these terms are interlinked with logical axioms describing their composition,
I and red hips 10 envir i and biclogical pe . Using ENVO terms for Life cycle Maintainer(s) Database(s)
an environmental description allows a compeehensive description of environment that is key to status
machine-assisted integration, archiving and federated searching of environmental data

Homepage htp fenvironmeontonology og
Year of Creation 2007

Maintainers piby ‘G

developing this

& Object types in scope m

for this resource

0 swye D D CEED D D
© s D D G
0 e (D) (D) (D) D) €D (D D D

Physical Objectidatedal
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Environment Ontology (ENVO)

[ololeceee

Type Terminology artefact
Registry Standard
Description The Environment Ontology (Erv0) provides a controlled, structured vocabulary that is designed to
support the ar n of any org ) or biotogn:ol sample with enviconment descriptors. EnvO
€« terms ranging from ical objects, gh planetary scale biomes, to
nanomatons& Further, these terms are interlinked with logical axioms describing their composition,
k and red hips 10 envir i and biclogical pe . Using ENVO terms for
an environmental description allows a compeehensive description of environment that is key to
machine-assisted integration, archiving and federated searching of environmental data
Homepage At )
Year of Creation 2007
————
Maintainers | nigieg G) I
Countries K { State
developing this
L7 n'h}lﬂl'ﬂ)“ in SCope m Physical Objectidaneial
for this resource
0 s =D CEED CEED C D
D Domains

@ Taxonomic Range

doi.org/10.25504/FAIRsharing.azqskx

d Unique identifier to refer to this standard record

License Standard(s) Policy(s)
Life cycle Maintainer(s) Database(s)
status

@ORCID Attribution for maintainer via their ORCID

FAlRsharing.org TS educational
CC BY 4.0 International



Environment Ontology (ENVO)

Type Terminology artefact
Registry Standard
Description The Environment Ontology (Erv0) provides a controlled, structured vocabulary that is designed to
support the ar n of any org 1 or bickogical sample with enviconment descriptors. EnvO
€« terms ranging from mical objects, through planetary scale biomes, to
nanomaterials. Further, these terms are interiinked with logical axioms describing their composition,
locak and red hips 10 envir i and biclogical pr . Using ENVO terms for
an environmental description allows a compeehensive description of environment that is key to
machine-assisted integration, archiving and federated searching of environmental data
Homepage Aty ‘ )
Year of Creation 2007
Maintainers pibuttigieg ()
Countries rmany, Kenya, United States
developing this
[ 7] n'h}lﬂl'ﬂ)“ in SCOpE cal Objectbiatedal
for this resource
0 s =D CEED CEED C D
D Domains

@ Taxonomic Range

doi.org/10.25504/FAIRsharing.azqskx
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1
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Environment Ontology (ENVO)

Type Terminology artefact
Registry Standard
Description The Environment Ontology (Erv0) provides a controlled, structured vocabulary that is designed to
support the ar n of any org 1 or bickogical sample with enviconment descriptors. EnvO
€« terms ranging from mical objects, through planetary scale biomes, to
nanomaterials. Further, these terms are interiinked with logical axioms describing their composition,
locak and red hips 10 envir i and biclogical pr . Using ENVO terms for
an environmental description allows a compeehensive description of environment that is key to
machine-assisted integration, archiving and federated searching of environmental data
Homepage Aty ‘ )
Year of Creation 2007
Maintainers pibuttigieg ()
Countries rmany, Kenya, United States
developing this
[ 7] n'h}lﬂl'ﬂ)“ in SCOpE cal Objectbiatedal
for this resource
0 s =D CEED CEED C D
D Domains

@ Taxonomic Range

doi.org/10.25504/FAIRsharing.azqskx

RELATED

STANDARDS (20) RELATED DATABASES (11)

Chernical Entities of Biological Interest

Fhenotypic QualiTy Ontology

1
1
1
1
I
1
1
1
1
1
1
1
I
1
¢ rekalid W0
ilend 1
1
1
1
1
I
1
1
1
1
1
1
1
I
I

RELATED STANDARDS (20) RELATED DATADASES (1)

Joint Genome Institute, Genomes OnLine Database

Gramene: A curated, open-source, integrated data resource for
comp functional g In plants

Manually Curated Database of Rice Proteins
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Environment Ontology (ENVO)

4:,} 10.25504/FAIRshating azqukx @
Type Terminology artefact
Registry Standard
Description The Environment Ontology (Em0) provides a controlled, structured vocabulary that is designed to
support the ar n of any org: 1 or bickogical sample with enviconment descriptors. EnvO
[ terms ranging from as al objects, through planetary scale biomes, to
nanomaterials. Further, these terms are interiinked with logical axioms describing their composition,
locakisation, and relationships 1o i and biclogical pe Using ENVO terms for
an environmental description allows a compeehensive description of environment that is key to
machine-assisted integration, archiving and federated searching of environmental data
Homepage I nont )
Year of Creation 2007
Maintainers punigieg (&)
Countries Gerrr J Keny ted Stotes
developing this
i X
for this resource
D Domains

@ Taxonomic Range

doi.org/10.25504/FAIRsharing.azqskx
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Environment Ontology (ENVO)

d fing ozquicx

Type Terminology artefact

Registry Standard

Description The Environment Ontology (EmO) provides a controlled, structured vocabulary that is designed to
support the ar n of any org 1 or bickogical sample with enviconment descriptors. EnvO
cont terms ranging from mical objects, through planetary scale biomes, to
nanomaterials. Further, these terms are interiinked with logical axioms describing their composition,
colocak and relationships 1o environmental and biclogical processes. Using ENVO terms for
an environmental description allows a compeehensive description of environment that is key to
machine-assisted integration, archiving and federated searching of environmental data

Homepage

Year of Creation 2007

Maintainers pibutigieg (&)

Countries \any y 1] State

developing this

@ Cross References ™ :

AL N

Harme e
Mares ENWO
Portal 080 Foundry
Portal Eecfortal

doi.org/10.25504/FAIRsharing.azqskx

O BioPortal

Environment Ontology

Summary
Details
Acronym ENVO
Visiblity Public
Description Cfficial PURL: Patp//pert abobidvary org/obadenve.owl The mant wp-to-date information abont
ENVO 1 avaslable here: Mtpy//www.oboloundry orgfoctologyemo itml T & an OBO
Fourdry end Library ootology For the concise, controlied dewcnption of enviconmental entities
such a5 ecosystems, ermwwonmental processes, and environmental qualities. it closely
interoperates with a broad collection of cther OBO ontologies and is used in a dverse range of
propects.
Satus Production
Format o
Categones g
Experimental Conditions  Other  Physicochemical
Coups
OBO Foundry  Biodiversity Informaticn Standacds
Biblograghic referesce
hetpe/fenvironmentontology.org/ O
Contact Pier Luig Buttigieg (httpy/forod.org,D000-0002-4 366-2088)
Creatson date Febeuaey §, 2023
Documentation
httpc/fenvironmentontology.org/ )
oot of otnolete branch
hetpe//www.geneontology.org/formats/oboinOwiaObioleteClass O
Sbemession date Febeuacy 5, 2025
Vergon information 20240701
uni
hetp/fpurlobolibeary.org/obofenvo.owt &)
Submissions
|
Versioa Released Uploaded Downloads

20240701 02/0s/2023 02/05/2025 OWL | CSv [rDEOML | O



Tracking evolution: deprecation and tombstoning records

0T 9% Y)

mmmmmm @@ 1. Deprecate arecord when a
bt Z N/ resource has been retired and is no

et , e — longer available
MATHTNT  Omeryaen Lach Unens ertry @ 3 tet O TanacTEt Jequances ot a00N 15 Come o the Lame ERSCrEton 90Ut (ene Or #1reISed FoRsgene|
w " Tether wn o0 proten e oA WG QanaTC X0
e
st 2. Deprecate a record when a
St St - rsiaed by

resource has been superseded, e.g.,
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@I FRsnarng acs0 not have been added, e.g., when a

deprecated
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resource is added twice or by mistake
Best Practices for Tombstone Pages  (» DataCite

https://s upport.datacite.org/docs/tombs ton e-pages
DS are persistent ientifiers (MO0, wiich means That they are ntended Lo De 2 Dermunent meas of isentifying
A0S SULENSNG & DTN resowrce Bedause of D, & Datalite DO Cannat be deleted However, here may be
nfreguent cases whare it s not devirable for the item dewribed by 4 DOI Lo be svalable pubiicly, 1ch s bn the cave
of revearch retraction. in thewe cases, it is best peaction to stil provide & “tombiatone page”, which i » 1pecil type of
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The value of relationships and examples of activities and use

FAIRsharing visualises relationships among resources, e.g.,
« many standards are used in combination as
‘packages’, such as when a terminology is related to
a given format
« which standards are implemented by databases and
are recommended by policies

@ standards

B databases
A policies

Astrophysics And Astronomy

(2 gGBIF o
® UkiR|

FAlRsharing.org IS educational
CC BY 4.0 International



0*@ S

Working with standards initiatives: an example

International Virtual Observatory Alliance |50 e G R (T 1o : ' \

Collection URL: fairsharing.org/graph/3515;
each record has a DOI
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Creating organisation profiles: branded pages and graphs

AL GBIF &,

Global Biodiversity Information Facility

Homepage et/
Types Consertm
 smcmengt
Countries Denmark
@‘!':‘: rororg/ 0838
ROR::
F

- Blodiversity Community Infegrated Knowledge Library (BICIKL)

Tha Hirion D0Aended project nthutes 16 Evvpest sitetons hom 10 countiet Dl iniresent D
cootments and global My players i Bodveraty rrieanch and aabural hiatory Together they wil depioy &

Colanasres O

DO CO o

o Biological Collections Ontology (BCO)

The Bologecal Codectons Omtology (FC0) Bgoorts the Mosopeabity of bodveruty dita, ackuding data on
A, ST Pt e . et pagies. wvd ecttoge ol merveys The BCO cowary Batacta

e Mawaams

R ] e

@ Canadensys IPT - GBIF Canadenays Repository

To show the standards, repositories and
policies an organisation use or endorse

[

URL: fairsharing.org/organisations/1166
fairsharing.org/graph/2163

Oy =)
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Working with the EOSC Clusters: an example

® CRC-Cohont (7)
Collection URL: fairsharing.org/graph/6457 (partial screenshot);

® 1500 {Dev)
© BRAS-ERC Dwecaony (7)

- © Lespoal CC1 OMIRO (%) A Regoms () s
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rplemmanas » m\# S0 R) pr \ CCPO (W)
inti = Exends 4 S g : / @ pccaans %)
To curate the descriptions Iy
=8 Related 1o /

and visualise the relations of
their databases and the

data/metadata standards ' |

the clusters implement L R W, Iddosesd | 7
Registry N V). V477 4 %ﬂ"” ﬁi!a@“‘-’m!“

COLLECTION ovaescpe 00 (W1 18
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FAIRsharing: a FAIR-compliant resource that powers other services

Findability Interoperability
Gexfu.jt Sitemap.xml, JSON o ISON markup
. . — Markup with Schema.org for search .‘- SEANCAdizRd SSICS
FAl RSha rlng pI‘OVIdeS indexes (pre-rendered). ra‘ Cross-links to records in other
humans and tools with & Globally unique, persistent : registrias
identifiers for each record ROR . ROR for organizations

access to thStWOfthy content ®orc ORCID trusted party v Funder Regisiry = FuNdRef for funders (ongoing)
to support and enable data

Accessibility Reusability
management tasks

0 ;
REST Web Services CCBY 4.0 license
@ Content negotiation _ Full record history & attribution

N

3 e @ g rbockio Metadata docs and community
alignment
e Providing DMPs and FAIR-enabling tools and services, part of EOSC

~ examples projects

' * @ Guiding publishers to operationalise checks to improve FAIRness
of the results underpinning articles FAIRsharing.org &> educational
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DMPs & FAIR-enabling tools:
FAIRsharing as authoritative source of standards information

Integration with a number of third-party tools ; DSW

relating to creation of DMPs and FAIR

assistance/assessment; these tools use m

FAIRsharing API to access/select content .
oop / OSstrails

__ Output | . . “ cNHeosc

Actionable descriptions of standards and “ T e
databases to power and inform the creation of sh.

DMPs, measurements and improvements of FAIR Evaluation Services ﬁqw \
ﬂ’m?mk’”w

™S

FAIRness Ny
https://ostrails.eu

| Outcome | FAIRsharing Blog

L. . . i . blog.fairsharing.org/?p=657
Decision-making and selection is facilitated for the users of blog fairsharing.org/?p=824
these tools (e.g. when identifying databases to share their k,‘ﬁ;'“u",,“Eﬂjiislfﬂjjffz“’b
digital objects in their DMP, or assessing is they are using the mansgementdots)
appropriate standards to annotate their data) FAlRsharing.org TS educational

CC BY 4.0 International



Guiding publishers to operationalise their data policies

With 10+ major publishers, T&F and Oxford led co-creation of 12 T‘\ER. il Rfiai v e
educational and practical set of checks to guide the in-house AT '
editorial staff to improve FAIRness in practice for all digital Adorslantuie spmeddhass s sarvea

1 Orphato 30 mpdarmem the dhecks
0 record aach cutiome The 12

objects during the manuscript submission process ko sty g b

10 Pote 200Cabie 1o the maruno gt
m

The Editorial Reference Handbook contributes provides the Guidance
checks together with guidance and a flowchart to provide a
practical resource to implement; planned interventions with 20+

journals to operationalise the checks (preliminary results in
Autumn 2025) publishers.fairassist.or

— . o
S g TIER

Awareness of and practice on how to operationalize the checks with
confidence; improved journal data policies that in turn will also

- Bkl By
P F i L

inform authors on what is expected of them, reviewers to assist, and EES
service providers to cater for journal needs
X £ ’*I’ra?%” 10 kngyy
Oeveopess  OXTORD iy 71 N 4o tier2-orol
. UNIVERSITY PRESS i https://tier2-project.eu
! SPRINGERMATURE  pLOSY. IGIGA]" S
W o3y Selence THE LANCET
ILEY U} AMERICAM PSYCHOLOGICAL ASSOCIATION FAlRsharing.org ‘@:" Educational
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