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‘%‘f’ FAIR Assessment
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14 Research Infrastructures - 4 Subdomains

- Different stages of FAIRness maturity

AN
‘ FAIR assessment - Gap Analysis

\
‘ Harmonization - Convergence

\
‘ Common development targets for subdomain (meta)data

WP5 Goals ‘ ENVRI-FAIR Catalogue of Services

|
‘ Guidelines for testing/validation of ENVRI-FAIR services

/
‘ ENVRI-FAIR readiness for EOSC

‘ Demonstration and roadmap for future development
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The FAIR Implementation Profile (FIP) concept

FAIR Principles FAIR enabling resource FAIR Implementation Profile
(FER) (FIP)
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(= The FIP Ontology

FAIR Guiding Principles
(and Sub-Principles) (data steward)

3

has-data-steward

FAIR Implementation
Community

refers-to-principle

: declared-by FAIR-Enabling
FIP Que?flp_q S5 considerations Resource
";IP Data-relat d > FIP - ~
/! ata-related ' : ¥ : .

;! Qiiestioii \ refers-to-question Declaration ., Available FAIR-  *\
/ \ /' Enabling Resource
I ' '
\ 4 declares-current-use-of / '
. FIP Metadata- H

declares-planned-use-of /

 FAIR-Enabling Resource
declares-planned-development-of
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FAIR Enabling Resource (FER) types

()

FAIR Sub-
principle Type of FAIR Enabling Resource Definition
F1 identifier service
F2 metadata schema
F3 metadata-Data linking schema
F4 registry
Al.l communication protocol A specification that defines how messages are structured and exchanged.
L N . A ice that mediat to digital objects ding t ifed
Al2 authorization and authentication service ser.\r!ce at mediates access 1o digital ObJeCts according to speciie
conditions.
. . A document that describes the conditions under which metadata are to be
A2 metadata preservation policy . ;
provisioned in the future (maybe part of a data management plan).
11 knowledge representation language
12 structured vocabulary
13 semantic model
R1.1 usage license
R1.2 provenance model
R1.3 FIP hol
as a whole @
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( nanopublication \

assertion
®

provenance

publication info

o

)

/

SeaDataNet CDI metadata XML schema

=Nanopublication

https://nanopub.org/wordpress/

https://peerj.com/articles/cs-387/

Nanopub monitor: https://purl.org/nanopub/monitor

Nanopub server: https://np.petapico.org/

Nanobench: https://github.com/peta-pico/nanobench

@prefix this: <http://purl.org/np/RAeSO-GmZr7-ysXVdVptQXT4IDRAt5510dwNuiEQHZ2AgU> .
@refix sub: <http://purl.org/np/RAeSO-GmZr7-ysXVdVptQXT4IDRAt551@dwNuiEQH2AgU#> .
@refix xsd: <http://www.w3.0rg/2001/XMLSchema#> .

@refix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .

@refix dct: <http://purl.org/dc/terms/> .

@refix prov: <http://waww.w3.org/ns/provi> .

@refix np: <http://www.nanopub.org/nschema#> .

@refix orcid: <https://orcid.org/> .

@prefix nt: <https://w3id.org/np/o/ntemplate/> .

@prefix npx: <http://purl.org/nanopub/x/> .

@prefix fip: <https://w3id.org/fair/fip/terms/> .

sub:Head {
this: np:hasAssertion sub:assertion ;
np:hasProvenance sub:provenance ;
np:hasPublicationInfo sub:pubinfo ;
a np:Nanopublication .

}

sub:assertion {
sub:SeaDataNet_(DI_Schema a fip:Available-FAIR-Enabling-Resource , fip:FAIR-Enabling-Resource , fip:Metadata-schema ;
rdfs:comment "XML schema for (DI metadata, expanded profile of IS019139 https://www.wikidata.org/wiki/Q30079268" ;
rdfs:label "SeaDataNet (DI metadata XML schema" ;
rdfs:seeAlso <http://schemas.seadatanet.org/Standards-Software/Metadata-formats/SDN2_CDI_IS019139_10.0.1.sch> .
1

sub:provenance {
sub:assertion prov:wasAttributedTo orcid:0000-0001-9214-3217 .
1

sub:pubinfo {
sub:sig npx:hasAlgorithm "RSA" ;
npx:hasPublicKey

"MIGFMA@GCSqGSIb3DQEBAQUAA4GNADCBiQKBgQCD50+7prx9soILN1GCLZfmTgs3LBza9g3HLUYCGVR/Y8abJQa4P6Z3py9i 2L 1gXcE7DTNBjalN8iJJIIi6sQq/prxlpgl

npx:hasSignature

"AXMy3w+FTZ5EhaCK1BQ9QEbJ1cV88UL cgpN/+Jimdq5/YvPYX0aPTcQ+Z2Cqpy8017iYbnXbd1Nbo39Q8UibK7Fhpv/0RKvI3UKTPezGRrSCvClbKX72YSITQcBwDbgh
npx:hasSignatureTarget this:

this: dct:created "2020-10-15T17:47:50.907+02:00"AAxsd: dateTime ;

dct:creator orcid:0000-0001-9214-3217 ;
npx:introduces sub:SeaDataNet_CDI_Schema ;
nt:wasCreatedFromProvenanceTemplate <http://purl.org/np/RANwQa4ICWS550jw7gp99nBpXBasapwtZF1fIM3H2gYTM> ;
nt:wasCreatedFromPubinfoTemplate <http://purl.org/np/RAAZMfqdBCzmz9yVWjKLXNbyfBNcwsMmOgcNUxkkimaIMs>
nt:wasCreatedFromTemplate <http://purl.org/np/RAHvHX5qjbdnYXsZWsRMO3KuFekGUFR6LUPjigZns9_VA> .



https://nanopub.org/wordpress/
https://peerj.com/articles/cs-387/
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbFNyR0JtNV9pMk9ySWJpeXdlNFptcjFLZGFUQXxBQ3Jtc0trUk5fZUNmZGtSLW1BQ21iNGpZWW01UG1kTmJUdm95Mk9oMmloSnNvU3AxS0VzQU4yNEZYdU95YVA2RWNzYkUtZGlJSmdSM3AxSmZtM1Z3WXk5SmZVQllNdzJyTFFteEFwNXdhYmFWWkwwb1Bqbkt5SQ&q=https%3A%2F%2Fpurl.org%2Fnanopub%2Fmonitor&v=wPAd9wPkvEg
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbEE1QmpCOTd2WjVYNHhVZXlveC1SaVRDZXhwQXxBQ3Jtc0tsT1BnMGFiaFV6eWc2bzh6NTZGMzdJRkZ4WGNxMkNsdV9ENHlUYi1Bc1BLWEdRMGxobUdzVHROaTh4UWVwQ2NhTHU0WFR4M2E0UHpYLXRtZHVrRGlBZWVIbjV6QVRIX1daT0R5NTBYQkJqNG16bTdCYw&q=https%3A%2F%2Fnp.petapico.org%2F&v=wPAd9wPkvEg
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqblBsaHMtN1piSGhIOFBtZ0lqbmJTNW5KcE1HQXxBQ3Jtc0tsWlhkelFDQldjY0QwQ0tObWs3TUNUTTV1MzNmWWJ5Nk5xcGhnb0JGSUdOWWR3NGxmN1c1Qlh3ZldvM08zVzZoOHVwdkNhU0ZsbF8tTzNjQTROQWttcXJfcE9CUkxSSHpGNHQ1VnRUelZwcl96OU5acw&q=https%3A%2F%2Fgithub.com%2Fpeta-pico%2Fnanobench&v=wPAd9wPkvEg
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The FIP Wizard

FIP Wizard

‘ar Users
e Knowledge Models
B Projects

List

Importers

£ Documents

& Settings

B User Guide

SeaDataNET CDI FIP 2021 &= & ©

Questionnaire Lul Metrics @ Preview

View

Chapters

I. About v
Il. Declare your FAIR Implementation... v

Il Declarations for Findability v

~ (O Declaration F1 Metadata: What globally u...
~{D List the FAIR Enabling Resource(s)
» @ SDN CDI PID|SeaDataNet CDI PID
(O Declaration F1 Data: What globally uniqu...
(D List the FAIR Enabling Resource(s)
» [3 B2HANDLE
» (O Declaration F2: What metadata schema d...
» (O Declaration F3: What is the schema that |i...
» (O Declaration F4 Metadata: Which service d...

» (O Declaration F4 Datasets: Which service do...

IV. Declarations for Accessibility v
V. Declarations for Interoperability v
V1. Declarations for Reusability 1

VIl. Register a new resource as a nano... v

@ Documents 2% Settings

can be rescived INto (I.e., [INKed T0) The ODJect IT [eNnTTIes. FUrtNerMore, tThe GU FAIK FOUNTation also assumes predictanle e
multiple requests. Taken together, the GO FAIR Foundation assumes FAIR implementations to have Globally Unique, Persistent

To summarize, this question requests a FAIR Enabling Resource of type “identifier service” which is a service that provides fo
guarantees persistence and (3) resolution of the identifier to machine-actionable metadata describing the object and its locatic

O a. Declaration: No implementation choice has been made by this community

® b. Declaration: FAIR Enabling Resource(s) =

*D Clear answer
Answered 9 months ago by Katrin Seemeyer.
m List the FAIR Enabling Resource(s)

v
m Select the FAIR Enabling Resource

SDN CDI PID|SeaDataNet CDI PID m

SeaDataNet Common Data Persistent Identifier

S5 httpy//purl.org/np/RAVN_ImTDZnMEQhThyS7p1FOUZADDXmZyPDiPAOSRSABO#SDN_CDI_PID
*D Clear answer

Answered 9 months ago by Jacintha Schultes.

m This implementation choice is:

® a. Currently in use by the community

O b. Currently in use, but is planned to be replaced in the future =

O c. Is planned to be used in the future
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‘—/' FIP workflow

DSW FIP optimization

nanobench
optimization

FAIR-Enabling Resource 1 .
FAIR-Enabling Resource 2 |3 =
FAIR-Enabling Resource 3 = | [Ggen| (..

s

FAIR-Enabling Resource n

| Pubilsh a FIP

Human-readable FIP

nanopublication

assertion

FIP as a
Nanopub index
(FDO)

/

= FAIR Implementation Community

= FAIR Enabling Resource 1
= FAIR-Enabling Resource 2
~ FAIR-Enabling Resource 3
= FAIR-Enabling Resource n

N

Certification Nanopub
FIP analytics
o TR
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Store FIPs in
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Data Stewardship Wizard for
guestionnaire based assessments

nanopublications for machine-
readable statements about FAIR
implementations

a success story of collaboration
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FIP outputs

)

ACTRIS-ASC_FIP_2021 (=]
@ Questionnaire bl Metris @ Preview [0 Documents 9% Settings % A2 Which metadata longevity plan do you use?
e Answers
Chapters “ Declaration 12 Metadata: What structured vocabularies do you use to annotate your metac 501 Choose your answer from FAIRsharing
L About v Principle

' http:/server.nanopubs.lod.labs.vu.ni/RACUK_UoP7qdigGlcnVZXTB_3wVh3DVQYAIKNy._556Ys

5.0 | Add your resource description here

"referenceluids":
W/ link to the persistence policy nanopub "requxredLevel
X s*: (1,

null,

1,
null,

Hev: ™11 Mhich knowledge representation languages (allowing machine-interoperation) do you use for

; . d or g e | datasets?
or Reusabily 1 V. Interoperability "uuig": "53120047-9151-4204-bd33-41d911a9a48a"

oy Beiseranewresource ass * Declaration: No Implemantation cholcs his been mede by this community Chapter text "5720161d-1346- 4006-8721-bab230206020": {
nanopublication "expertUuids”: (],
® b. Daclaration: FAIR Enabling Resource(s) "questionType": 'va\ueuuemon",
Report “referenceluids
D Clear answer "requiredLevel"' null,
Indications quuids™: (1,
Answered 28 days ago by Guillaume Brisssbrat, X

"Add your resource description here”,
Anvared 120/22 5720161d-1346-40d6-8721-bab23b2d6a25"
List the FAIR Enabling Resource(s) "valueType": "StringQuestionValueType”
':mms "59851da-7580-4681-8a68-ba0bTedebc19%: {

. 55 hapter “expertUuids*: (1,
Select the FAIR Enabling Resource “questionType": “ValueQuestion”,
"releren:ellul i
GCMD|Global Change Master mmmym] Questions quiredLevel”: null,
tps ik 2 1] 11 Which knowledge representation languages (allowing m -..223?‘:..\1,[ b
metadata records? 'ml “Add your resource description here",
hetpes/purt ) wuid smslua—1m-tm-aasa-haamsehc19"
e p— “valueType: "StringluestionValueTypen
"5133¢2€B-8b95-435¢-8700-14974911180a"
Answered 28 tays aga by Guilaume Brissebrat. 11 Choose your answer from FAIRsharing | R metin il

“expertUuids": (],
“itenTenplateQuestionUuids”: [
W/ Resource Description Framework "3deddb7d-fc8a-4386-b96f-34f0d681c 57",

— ) "3bdadd1c-f74f-465¢-95dd-3699070b443b"
[EIEEED This implementation choice is: I/J\&rshanng

'
airsharing.org/bsg “"questionType": “"ListQuestion”,
o “"referenceluids”: (]

"requiredlevel”: null,

“tagUuids™: (],

©) b. Currently in use, but is planne to be replaced in the future wext®: mull,

- "F4 In which searchable resources are your datasets indexed?",
'$f33c2e8-8b95-435c-870a-1d97d91f f8da"

@ a. Currently in use by the community

Y,
"68384085-c550-42¢6-897e-C58404144211": {
pertUuids”: (1,
"questionType”: “ValueQuestion”,
“referenceluids”: (1,
“requiredievel®: null,
“tagUuids": (],
“text*: null,
“title": “Add your resource description here",
“uuid": "68380085-c55a-42¢6-897e-c5BAd414G21L",

102 Add your resource description here

human friendly interface — human /machine readable outputs —FIP analysis — FAIR convergence




@ FAIR Convergence (FIP) Matrix

FIP

FAIR Enabling Resources FAIR Communities

2021 air water life

3 - availabe FER in use, 2 - planned available FER, 1 - planned FER in development, O - no choice ACTRIE-  agos  mscar M0 | LifeWatch | - SDH o AnaEE- | mubius  DisSCo  eLTER-R [ CTEEtEh
ASC AC marine CcDI SEXTANT Crea Ecosystem

13-D CKAN | Comprehensive Knowledge Archive Network
DataCite Metadata Scheme
DCAT-AP | Data Catalog Vocabulary Application Profile for Data Portals in Europe
DwC-A | Darwin Core Archive
EISCAT Level 3 HDFS archival format
elTER Data Specification Draft
ERDDAP
Generic Earth Observation Metadata Standard
HDF5 archival file format for data in Madrigal
I-ADOPT Framework -
1C0OS Ontology | Integrated Carbon Observation System Ontology -
JCAMP-DX
MADRIGAL data model
MNASA Ames Format -
NetCDF CF-1.7 e e 3
NetCDF_CF_SDN | NETCDF CF format SeaDataNet Profile e -I
OBOE | Extensible Observation Ontology -
OceanSITES Data Format
ODV_ASCIl| Ocean Data View ASCIl format for marine datasets --
openDS|Open Digital Specimens 1

SensorML|Sensor Model Language
WMO Core Profile | World Meteorological Organization Core Metadata Profile
no choice

1]
R1.1-MD  CCBY 4.0| Attribution 4.0 International -- ---- --

CC BY-NC 4.0| Attribution-NonCommercial 4.0 International

CCO 1.0| CCO 1.0 Universal Public Domain Dedication 2 [

GNU General Public License v3.0 or later -
GPL-2.0-or-later| GNU General Public License v2.0 or later




Q’:" FIP process
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Different FERs used

By FAIR principle

F1-MD 7 8 8
F1-D 8 8 7
F2 13 15 16
F3 6 6 6
F4-MD 17 20 26
F4-D 20 23 25
Al.1-MD 13 14 13
Al1.1-D 11 11 12
Al.2-MD 5 10 11
Al.2-D 11 13 13
A2 5 6 7
11-MD 7 7 7
11-D 7 6 6
12-MD 19 27 27
12-D 18 20 20
13-MD 15 17 20
13-D 18 18 21
R1.1-MD 7 8 6
R1.1-D 11 11 8
R1.2-MD 6 6 7
R1.2-D 5 6 7

=~ FAIR Convergence Matrix for ENVRI-FAIR

({

= The number of FERs increases.. :
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FIP basic statistics

[
[
M3
=

WATER

201 20
ACTRIS_DVAS
ACTRIS-Gres FIP
ACRIS-inSitu
ACTRIS_ARES O
ACTRIS_CLU_FIP
ACTRIS-ASC
IAGOS

EISCAT_FIP
ARGOD
EMSO ERIC FIP

LW marine

(<l <

SeaDataNet-CDI
SeaDataMNet-Sextant

LAND EPOS O
AnaEE

AnaEE-Crea

Danubius D

HIFE DiS5Co_FIP O
eLTER-RI

LWERIC Ecosystem

multi- ICOS FIP
domain SI0S FIP
;

(IS i< < < H< < T T TR T BS

EEEEEEEEEEEEEEEEEEEEEE|

Total count: &7

—
oo

[sd
]

= Number of FIP Wizard questions: 21
= Average FIP length: 28 FERs
= Total numbers of FER declared: 193

= Total number of triple statements: 1852




@ FAIR Convergence
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[Resource overlap/FIP adoption ]

7

Convergence by ...

>

Resource Quality

FAIRness/Interoperability

W
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Resource Overlap
community vs community
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@' What are the benfits for ENVRI-FAIR?

= Increase our understanding of the FAIR principles and their advantages for
the Ris

= Compile a technology landscape of the RIs

= Assess the implementation status for each RI (= their usage status of FERS)
= Detect information and implementation gaps

= Discover strengths

= Compare implementations by different RIs

= Evaluate possible technology take-ups for improvements

= Prioritize FAIR improvements

= Include chosen FAIR improvements in Rl implementation plans

w

ENVRI




@ Limits of FIPs in ENVRI-FAIR

= Challenge to address the right accuracy level of a FER

= Challenge to define a community... in ENVRI-FAIR the community is built
around a repository
= Convergence might result but is difficult to demonstrate

= Very mature participating Rls (on the ESFRI level), most choices were made
before the beginning of the project

= Interoperability is often achieved by providing mappings into other
standards. This is not yet covered in the FIPs.

W
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@ Who iIs using FIPs?

= CODATA/GO FAIR Pre-Symposium workshops 2020 (25 FIPs)
= ENVRI-FAIR (14 RIs, 56 FIPs)

= VODAN Africa

= Health-Holland projects (TWOC and C4Yourself)

= ODISSEI

= EOSC Nordic

= Dutch Cancer Foundation

= WorldFAIR

= NIAD/NIH office of data science strategy

W

ENVRI




@ Towards a professional FIP service

- 4
Increase findability ——— Wl search engine
: : . mapped
increase interoperability | m—) resources

increase reusability — FIEEOME

automated FER

E—) gualification
Increase AR f

. . . y- Score 10r
machine actionability — FERS

—) ma metadata
for FDO

)

(

m
z
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E"‘f' Background and Links

Magagna B, Schultes EA, Suchanek M, Kuhn T (2022) FIPs and Practice. https://doi.org/10.3897/rio.8.e94451

Schultes E., Magagna B., Hettne K.M., Pergl R., Suchanek M., Kuhn T. (2020) Reusable FAIR Implementation Profiles as Accelerators
of FAIR Convergence. https://doi.org/10.1007/978-3-030-65847-2 13

Schultes EA, Gregory A, Magagna B (2022) Emerging FAIR Ecosystem(s): A Practical Perspective.
https://doi.org/10.3897/rio.8.€94149

Schultes EA, Magagna B, Kuhn T, Suchanek M, Bonino da Silva Santos LO, Mons B (2022) The Comparative Anatomy of
Nanopublications and FAIR Digital Objects. https://doi.org/10.3897/rio.8.e94150

H.P. Sustkova, K.M. Hettne, P. Wittenburg, A. Jacobsen, T. Kuhn, R. Pergl,... & E. Schultes. FAIR convergence matrix: Optimizing the
reuse of existing FAIR-related resources. doi: 10.1162/dint_a_00038

w

Making the ENVRIs ,,FIPs for purpose” through FAIR Convergence workshop (2022) archive: https://osf.io/7n5yp/

D)

FIP Ontology

FIP Wizard Tool https://fip-wizard.ds-wizard.org/

w

w

Nanopublications and NanoBench by Tobias Kuhn on GitHub

D)

SPARQL query for making the FAIR matrix
FAIR Digital Object Forum WG FDO FIPP

W

W
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https://doi.org/10.3897/rio.8.e94451
https://doi.org/10.1007/978-3-030-65847-2_13
https://doi.org/10.3897/rio.8.e94149
https://doi.org/10.3897/rio.8.e94150
https://envri.eu/event/fip-workshops-making-the-envris-fip-for-purpose-through-fair-convergence/
https://osf.io/7n5yp/
https://peta-pico.github.io/FAIR-nanopubs/fip/index-en.html
https://fip-wizard.ds-wizard.org/
https://github.com/peta-pico/nanobench
https://peta-pico.github.io/tapas/tapas.html?api=peta-pico/dsw-nanopub-api&op=/make_matrix
https://fairdo.org/wg/fdo-fipp/

