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What is EOSC?

A web of FAIR data and services

Federated Data

Federation of elnfra and research infrastructures
EOSC-

Core

Environment in which data can be brought together
with services to perform analyses and address
societal challenges

* * X
x X
EUROPEAN OPEN
x = x
*x x

SCIENCE CLOUD
X x X




Aims to enable multidisciplinary discovery & use

Disconnected silos to a s
federated infrastructure = -
- .
providing added value to —
researchers “—'
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FAIR is central to principles in EOSC

Is the glue that connects data & services

Digital

soerorebiiy g S Requirement for FAIR to support reuse
<

Use community standards

Digital

Share all types of output (openly)

service - Ifdable Acoessible nteroperable Reusable
Providers ‘ v O ag "‘
\ / O Qo
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Timeline of implementing FAIR in EOSC

Ny
m FAIRSFAIR  Escape

Working ng Fair Data Practices in EUrope  Prils shysis Corl ressarn niasiructures
Groups FAIR Working Architecture
Group Working Group
(2018-2020) (=
=
SRIA Defining priorities for the E N V R
(2020_2025) Work Programme A
EOSC-Life T
Association FAIR metrics Semantic PID policy and Technical
Task Forces and data quality interoperability implementation interoperability

Future

Recommendations via governance working groups / task forces
and implementation via projects and infrastructures
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EOSC FAIR Working Group: Task Force remit

Task Force Leads Task Force Leads

-Rob Hooft -Oscar Corcho

-Marta Teperek -Krzys Kurowski

Six recommendations report: EOSC interoperability framework
https://doi.org/10.2777/986252 https://doi.org/10.2777/620649

FAIR practice Interoperability
Metrics & certification

Task Force Leads Task Force Leads
-Peter Wittenberg
-Rachael Kotarski

& EOSCPID policy
https://doi.org/10.2777/926037

-Francoise Genova
-Magnus Aronsen

EOSC metrics: https://doi.org/10.2777/ 70791 ,M
FAIR services: https://doi.org/10.2777/127253
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https://doi.org/10.2777/986252
https://doi.org/10.2777/926037
https://doi.org/10.2777/70791

divides not necessarily disciplinary - often depend on data

FAI R p ra ctice re po rt types, country/region, age... If there is a culture and support

within the community then FAIR practices develop

Six recommendations for Implementation of FAIR practice

https://doi.org/10.2777/986252

1. Fund awareness-raising, training,
education and community-specific
support

2. Fund development, adoption and
maintenance of community standards,
tools and infrastructure

3. Incentivise development of community
governance

4. Translate FAIR guidelines for other
digital objects

5. Reward and recognise improvements
of FAIR practice

6. Develop and monitor adequate policies
for FAIR data and research objects

E0SC  oders Mmettutions L ra " bodies providers Publishers
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https://doi.org/10.2777/986252

PID policy for EOSC

A Persistent Identifier (PID) Policy for EOSC
https://doi.org/10.2777/926037

Context

“The EOSC PID Policy identifies that an ecosystem of PID
Principles infrastructures is needed to support a wide variety of scientific
applications and offer sufficient flexibility and capacity. The

Generic PID definitions ARDC PID portfolio also aims to cover off important elements of

Roles and responsibilities the research enterprise (people, organisations, data, software,
publications, instruments, etc). We are enthusiastic to see the
PID applications outcomes of the EOSC PID Policy and interested in collaboration

wherever that may be useful for all parties.” ARDC
PID types

PID services and PID service providers

Governance and sustainability
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https://doi.org/10.2777/926037

PID Architecture

Three highest ranked priorities:

Calls for a governance structure, as the PID domain is
lacking an overarching organisation in which the
different PID frameworks come together e.g. like

| CA N N fo r D N S Global Plf)i!fgstr:iin\and Resolution

| PID Consumer L
T . T .
A
\

queries PID requests Prefix

\ \
administers PID 'resolves PID |accesses Prefix 1issues Prefix Credential
I ]

) ~ Jesolves Prefix namespace

Calls for a global service that enables the resolution T T
of any kind of PID. Suggests the Handle system as a f =

/
Ipravides PID service info I‘relrieves allocated Prefix
!

starting point.

I - -
| .~ implements and runs PID service
-

Support for emerging PID types to standardise kernel S
information e.g. for instruments and organisations i

https://doi.org/10.2777/525581
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https://doi.org/10.2777/525581

EOSC Interoperability Framework

Interoperability Governance Copyright

Licenses  pata protection
Governance < Legal GDPR

Rules of participation Interoperability
Policy

Metadata & Ontologies
Interpretation of
meaning & structure

Organisational
Interoperability

Semantic
Frameworks Interoperability

Infrastructure providers S
. echnica
Services Interoperability

3JUBUIAA0H IIIAIAS dl|qnd
pajelbaju

Future

The European Interoperability Framework four levels of interoperability

Being taken forward

https://doi. 10.2777/620649
bs://dol.org/ / through EOSC Future
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https://doi.org/10.2777/620649

FAIR metrics for EOSC

Metrics recommend a subset of the c.40+ RDA FAIR Data Maturity Model metrics
Phase what is required to allow all communities to engage

Metrics and associated tools to be thoroughly tested

Aspect 2021 2024 2028
Discovery * Metadata is provided to allow * Metadata is offered in such a way that it * Metadata is guaranteed to remain available,
discovery can be harvested and indexed after data is no longer available
* Metadata includes the identifier for
the data
Licence * Metadata includes information * Metadata refers to a standard reuse * Metadata refers to a machine-understandable
about the license under which the license reuse licence

data can be reused

Standards * Data/Metadata complies with a * Data/Metadata is expressed in compliance with
community standard a machine understandable community standard
* Metadata use FAIR-compliant vocabularies.
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FAIR service certification

Recommends certification for repositories but certification status
cannot be a necessary condition to be included in EOSC yet

Certification schema should be aligned with FAIR (CTS doing this)

Should establish criteria to certify other elements e.g. PID systems
and vocabulary / metadata registries

https://doi.org/10.2777/127253
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https://doi.org/10.2777/127253

Strategic Research and Innovation Agenda

FAIR is a guiding principle, informing infrastructure implementation

Key Action Areas and priorities have been set on:

[ A A I Strategic Research and Innovation Agenda
(SRIA)
f the

e |dentifiers European Open Science Cloud (EOSC)
* Metadata and Ontologies

 FAIR metrics and certification

“B * srience coun

* EOSC Interoperability Framework

https://www.eosc.eu/sites/default/files/EOSC-SRIA-V1.0 15Feb2021.pdf
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https://www.eosc.eu/sites/default/files/EOSC-SRIA-V1.0_15Feb2021.pdf

Key areas covered in present work programme

HORIZON-INFRA-2021-EOSC-01-05
Uptake of and compliance with FAIR data principles and practices
Support research communities to implement existing or emerging metrics and make use of the FAIR data maturity model
Foster alignments with existing interoperability frameworks and standards

HORIZON-INFRA-2022-EOQSC-01-04
Alignment of global standards and methodologies for FAIR

HORIZON-INFRA-2021-EOSC-01-03
A PID meta resolver, infrastructure and PID graph
Federated search, schemas, APIs and crosswalks for improved discovery and interoperability

HORIZON-INFRA-2021-EOSC-01-02
Effective business models

HORIZON-INFRA-2022-EOSC-01-01
A rewards and recognition system based on a new generation of metrics and indicators
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FAIR in the EOSC Association Task Forces

AA Several Task Forces that are core to the FAIR

FAIR metrics PID policy agenda (i.e. metrics and interoperability)
and data quality

Software
infrastructure

Many others implement core infrastructure
and services needed to enable FAIR

Semantic Technical
interoperability interoperability https://www.eosc.eu/news/draft-charters-

eosc-association-task-forces-published
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https://www.eosc.eu/news/draft-charters-eosc-association-task-forces-published

FAIR in the EOSC Association Task Forces

FAIR metrics: testing implementation, recommending tools, agreeing data quality measures...

Semantic interoperability: minimal metadata, catalogue integration, crosswalks / mappings

between standards, registries of semantic artefacts...

AAIl: common global ecosystem for identity and access control — AARC + gaps + governance
PID policy: recommend types of identifiers, global PID resolution, infrastructure etc
Infrastructure for quality research software: ensuring software is managed and recognised
Technical interoperability: architecture for implementing Interoperability Framework

https://www.eosc.eu/news/draft-charters-eosc-association-task-forces-published
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https://www.eosc.eu/news/draft-charters-eosc-association-task-forces-published
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Characterlstlcs of Enwronmental Infra‘gtluctures

) T : 2 Specialized observation
Societal challenges need VLR T O and analysis platforms
multidisciplinary methods A

-~

Observations often

— Answering unique - huge datasets
s High |mportance to [ : societal heeds
. society, economy B

¢ and resilience ~ | -=. IS Only pOSS"?Ie = ==—=" : 7
via collaboration r Wide range of disciplines

== High level of specialization of
& individual RIs, depending on

Sy thelr main research fields ‘



Q\—“'—;’ Data Lifecyle Challenges in the ENVRI Domain

N
Services
Acquisition Transmission Collection Qualification Storage Accessibility
Time series Satellites, Data centers, Digital objects Community data Discovery,
measurement. phone lines, real time analyses, (data+metadata, infrastructure, download, HPC,
radio links. elaboration. persistent big data centers. data intensive, AAl.

identifiers).

I )cta acquisition, validation & standardizationm
m Data collection, preservation & publication (PID, DO!) mm
mmm Accessibility, integration & computation mmm

Standard MetaData formats Use of PIDs Trusted Vocabularies

Operating Naming conventions  Workflow repositories Machine access

Procedures Data analysis management Sustainable AAl -~
workflows Provenance infrastructures . cas ENVR)




(= FAIR Assessment Methods used in ENVRI-FAIR

FAIR

Assessment Questionnaire

FAIR

How to go FAIR

FAIR

Implementation Profile (FIP)

Community related metadata

F1: Identifier type, MD/D

F2: metadata schema; MD

F3: MD-D linking mechanism

F4: indexed search engines, MD/D

Al: communication protocol, MD/D

Al.1: authentication & authorisation technique, MD/D
Al.2: metadata longevity, MD

I1: knowledge language, MD/D

|2: annotation, encoding vocabularies: MD/D

13: data schema, D,

R1.1: license, MD/D

R1.2: provenance model, D

R1.3: the FIP e opte

Implementation

Data
Point

=)



https://www.go-fair.org/how-to-go-fair/
https://www.go-fair.org/how-to-go-fair/
https://www.go-fair.org/how-to-go-fair/
https://www.go-fair.org/how-to-go-fair/

European Science Cluster of Astronomy &

Particle physics ESFRI research Infrastructures

‘ from ESCAPE
SELE TR

Mark Allen for the CEVO Work Package (WP4)

CNRS-ObAS Observatoire astronomique de Strasbourg

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding from the European Union’s Horizon 2020
research and innovation programme under the Grant Agreement n° 824064.



FAIR concepts are integrated into all aspects of ESCAPE

Data Lake:

Build a scalable,
federated, data
infrastructure as the
basis of open science for
the ESFRI projects
within ESCAPE.

-
-
-
-

Science Platforms:
Flexible science platforms
to enable the open data
analysis tailored by and
for each facility as well as
a global one for
transversal workflows.

S ESCAPE

Data Infrastructure
for Open Science

Access physical & e-infrastructures =
Processing & Analysis Q :@

Security & Operations

<> ESCAPE

ESFRI Science
Analysis Platform

Processing & Analysis o]
Sharing and Discovery E@ CQ?) @
Training & Support 2 &840

ESCAPE

European Science Cluster of Astronomy &
Particle physics ESFRI research Infrastructures

>

|

oo, ESCAPE

Citizen

le) o Science

Sharing and Discovery

Citizen Science:

Open gateway for citizen science on
ESCAPE data archives and ESFRI
community

® 29 ESCAPE

coe and Service Repository
Aggregator & Integrators : o
Sharing and Discover _'- - A ﬂ-
Training & Support Y A =

= ESCAPE

o /i
- Virtual
1 Observatory

Processing & Analysis
Sharing and Discovery
Training & Support

Interoperability Standards
Metadata / Protocols
International context -

Open-source Scientific Software

OB

Software Repository:
Repository of "scientific
software" as a major
component of the “data” to
be curated in EOSC.

Virtual Observatory:
Extend the VO FAIR
standards, methods and
to a broader scientific
context; prepare the VO
to interface the large daf
volumes of next faciliyfes.
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Astronomy Virtual Observatory framework as part of EOSC

Integration of an operational interoperability framework for FAIR

ESCAPE

) . ) ) ) ) s
Domain specific thematic services supporting Open Science T Virtual
FE ‘

Observatory

IVOA standards for implementation of FAIR

Brings Astronomy metadata standards into EOSC context
IVOA standards responding to the needs of ESFRI, RIs and researchers

See Astronomy use case in SRIA, and EOSC Interoperability Framework

EOSC to enable next steps of the astronomical Virtual Obsevatory
Connection to computing and integration into ESCAPE platform

Scalability for big data

Data stewardship practices of Astrophysics in EOSC context
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VO in B2FIND - 3 step to EOSC - Demonstrates 15t level of metadata
compatibility

- Links to the actual service
— ~ - enables feedback to EOSC

B2FIND




ESCAPE connecting to EOSC... a work in progress

ESAP Science Analysis Platform

DIOS, OSSR
Data Lake
Software Repository

[ Virtual Observatory services ]

Citizen Science

Regional D

[

|n:¢m|mm
layer

Community A Cluster B

: + Test Science Projects to enhance
worn [ Ew— 181k the researcher participation in EOSC
R ==

v ﬁ

_ Generic services, e.g. notebook
¥ service, citizen science frameworks, ...

Horizontal services from wider community

ramjwork

Expanded horizontal services from clusters

EOSC Exchange

07 horizontal services » Funded compute & storage resources

e-Infra horizontal services

Rules of Participation Security Coordination PID Policy
Onboarding Knowledge base

Horizontal
execution layer

IVOA and other existing standards]

Training and education

Engagement and promotion

EOSC Support Activities

Core
coordination

EOSC Interoperability

> AAl integration with DIOS

Business collaboration & the Digital Innovation Hub

EOSC Core

Core platform
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Metadata catalogue integration in FAIRSFAIR

ESCAPE
B |
\
o A EOSC-Life Proposal on integration of metadata
§ _6:\' [ D3.6 } catalogues to support cross-disciplinary
= — ENVRI FAIR uptake
t FAIR
© o
t ol panosc k' * FAl RSFAIR
t b4 \ — Bhemstiemcndioud . Y y§ Fosterin g Fair Data Practices in Europe
— ‘B \
‘ ..? ';E_. \, g " M Data storage
E -E -g 3 § | Data access and re-use | Data Iayer
(S < 7 S -
© Q S 3 @ Data manipulation and export
o S| 2 < SSHOC
E.E < o3 Data discovery
c s 5 =
g 3 S JMetadata |layer
7 = n Humanit (- _____ C|.t|zen
"'6 J science T
% Lead users... Scientific communities
3 ...lOI"I tail Based on Burgelman
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Identify domain agnostic metadata schema

A /\\\.
pPanosc

5

: ESCAPE
SSHOC

EOSC-Life

(Meta)data
catalogue

(Meta)data
catalogue

(Meta)data
catalogue

(Meta)data
catalogue

(Meta)data

(Meta)data
catalogue

atalogue

oo B2ZFIND Integrated (Meta)data catalogue B2FIND

Find Research Data Find Research Data
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http://b2find.eudat.eu/
http://b2find.eudat.eu/

F-UJI — An Automated FAIR Data Assessment Tool

[fuji/api/v1/openapi.json h

Code Details

F -U J I m Sl Response body

"metric_idemtifier™: "FsF-F1-@20",

ffujifapifv1/openapijson s . s i e
"metric_name": "Persistent identifier”,
"output™: {
A Service for Evaluating Research Data Objects Based on FAIRSFAIR Metrics. "pid": "https://doi.org/10.1594/PANGAEA.902845" ,
"pid_scheme™: "doi",
This work was supported by the FAIRsSFAIR project (H2020-INFRAEOSC-2018-2020 Grant Agreement 831558). "resolvable_status”: true,
"resolved_url™: "https://doi.pangaea.de/10.1594/PANGAEA.982845"
Contact the developer s

MIT License "passed”: true,
"score™: {
“earned”: 1,
"total™: 1
s
"test_debug™: [
: Persistence identifier scheme - doi”,
: Retrieving page hitp://doi.org/10.15%4/PANGAEA.282845"
: Request status code - 280",
Servers : Found HTML page"

Hujifapiivlt v Authorize

Find out more about F-UJI

"metric_identifier™: "FsF-F2-@1M",
"metric_name”: "Descriptive (core) metadata™,

. "output™: {
FAIR object FARness assessment of a data object =core_metadata found™: {
"creator™: [

"Barfuss, Konrad",

. —
‘ Jfevaluate Response headers

content-length: 5116
content-type: application/json

FAIR metric FAIRsFAIR assessment metrics date: Fri, 24 Apr 2020 17:14:06 GMT
server: Werkzeug/1.0.8 Python/3.7.6

‘ /metrics Return all metrics and their definitions

* ¥ x
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Evaluation - Scoring

Summary:

Findable: 6of 7
F3
F1‘.1 66 ‘ Accessible: 20f3
Interoperable: 3of4d
Interoperable!
Reusable: 50f10

e Originally pass/fail and numerical score per metric
e Now maturity levels for each metric and principle

e Final FAIRness result:
e QOverall FAIR maturity level
e total score (% of max)

Score earned:

Fair level:
O moderate
J moderate
\_) moderate
) moderate

CTS FAIR
CMM

defined

initial

F-UJI Maturity
Levels

advanced

initial

EUROPEAN OPEN

SCIENCE CLOUD




Unifying repository and object assessment

: CORE
Repository TRUST +FA| R 10 data
Assessment |\ SEAL repositories
Repository . ‘
= Preservation,

curation, data

Object
Assessment

(39 FAIRSFAIR 2022

Hybrid Meeting

25-27 January 2022 - Trippenhuis Complex - Amsterdam
SAVE THE DATE

‘; EUROPEAN DPEN
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Making cross-national survey data FAIR in ESS

* Integrate data publishing with

Data Cite DOI country and round Fie fo;r;t:tc)i;i)?/t(:rl)a“orm for eg(o.‘g;(:quet browsi:i]glnglci)sv;?if: dand
* Make bespoke advanced landing i e | o] G <Q> e

pages with rich functionalities : — )
* Landing pages are interoperate -

. . ‘ ( repository (DDI

with the other infrastructure ] Lcye)

elements such as the repositories # |

and the APIs Al oo : | e

e Enables the content to be .

accessed in a FAIR way (’:ﬁ%@pem SSHOC @

*
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Automated FAIR assessment using F-UJI tool

Apply F-UJI to the ADS ArchSearch catalogue

)?l) F-UJ I which indexes over 1.3 million metadata records

F-UJl is a service based on REST,
piloting a programmatic assessment

m ARCHSEARCH ARCHIVES LEARNING ADVICE OUR RESEARCH BLOG ABOUT US

W W RESET QUERY

P> A
of the FAIRness of research datasets 7s] werono
S m ABBEY FIELDS ABBEYMEAD
v WHAT English Heritage NMR ion Index for
» O Event 32872 Followed by excavation 14/86 (Event 652905). Observation of sewer trench.
» O Evidence 276111 GLOUCESTERSHIRE

» O Maritime 48893

» O Monument Types 992590 AINSBROOK SITE
FA I RS FA I R » O Object Types 166196 English Heritage NMR ion Index for
Evaluation and excavation of the site of a Viking period hoard recorded a
v WHERE disturbed burial with grave goods and a large Bronze Age enclosure. Metal

Fostering Fair Data Practices in Europe : 8222:11:1%12;2?6 detectorists had previously removed '7000' artefacts from the site, the location of

» O Wales 41468 which is kept secret.
NORTH YORKSHIRE

v WHEN
» O Early Prehistoric 14807 APPLEGARTH WEST OF ST ANDREWS CHURCHYARD
» O Later Prehistoric 92152 English Heritage NMR ion Index for
O Roman 78141 Two small trial trenches in the garden of a 1960s bungalow adjacent to the
O Early Mediaval 19531 churchyard boundary wall on the west side of St Andrew's Church revealed traces
»O ged"‘a'a"j_”s{;gnm of the Roman road from the Mendips to the River Avon, possibly RR540. There
¥ O Rost Mediaval wera alen indiratinne of 2 ihla Raman i ac wall as earlier [ ]
[ ]
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Example results

A1.1 The protocol is open, free, and universally implementable 12. (Meta)data use vocabularies that follow FAIR principles
External Qualitative Assessment External Qualitative Assessment
The ADS uses the HTTPS protocol The ADS uses a variety of sustainable, open vocabularies to qualitatively classify and

identify resources and datasets
The repository utilises open and free file-sharing services where files or datasets

are too large for easy exchange using HTTPS. Internal Qualitative Recommendation
Investigate the FAIRness of vocabularies used by ADS
Consider a more wholesale / consistent implementation of thesauri at object level

Request clearer documentation from depositors where data makes use of controlled
Recommendation Al.1: A clear policy of sharing large files and datasets using vocabularies

Internal Qualitative Recommendation

more open services.
F-UJI Automated Assessment

F-UJI Automated Assessment

Result Comments Next Step
Result Comments Next Step Score: 0.0-0.0 of 1 Whereas the service seems | Rec.: Use vocabulariesin
to use controlled schema.org as discussed here:
Score: 1.0-1.0 of 1 OK vocabularies such as https://github.com/ESIPFed/scie
http://purl.org/heritagedata | nce-on-schema.org/issues/27
it seems not be used in the
metadata detected by F-UJI.

_3‘; EUROPEAN DPEN
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http://purl.org/heritagedata

Outcome

Now working with ARIADNE infrastructure to see how inclusion of
metadata enhances FAIRness

Aggregating ADS data in ARIADNE should make it more FAIR and
interoperable as it will be automatically mapped to CIDOC CRM

Also creating a workflow to address FAIR data quality — recommendations
from collection development staff and technical team

EUROPEAN OPEN

x x
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EOSC Nordic FAIR developments

Tested F-UJI tool on 100 repositories
24% of the sample lacked PIDs
30% had no support for machine-actionable metadata
Need for more controlled vocabs = M4M workshops

Noticeable higher FAIR scoring among repositories
being run on established platforms (Dataverse,
Figshare, and others)

Even higher scoring among CoreTrustSeal certified
repositories

https://doi.org/10.5281/zen0do0.5226082

Development of Service Interoperability
Framework for Nordic context

https://eosc-

nordic.atlassian.net/wiki/spaces/EN/pag

es/1276149763/EOSC-

Nordic+Service+Interoperability+Frame

EOSC

&® @ ° NORDIC

*  EUROPEAN OPEN
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https://doi.org/10.5281/zenodo.5226082
https://eosc-nordic.atlassian.net/wiki/spaces/EN/pages/1276149763/EOSC-Nordic+Service+Interoperability+Framework

Do I-PASS for FAIR

Self-assessment tool for research organsiations to ?—gASS Ao
see how well they support researchers to be FAIR

FOR FAIR?

DOES YOUR ORGANIZATION...

Covers policy, services, skills, incentives & adoption

...have a FAIR research data policy?

Helps to develop a roadmap for supporting FAIR e"'QﬁliareZSa?cﬁTfrZﬁL"ZfﬁiSeﬂfﬁe?A'f’m
Identifies national or domain specific challenges © Seomuman airas oo o

INCENTIVES
...have incentives for FAIR data?

https://datascience.codata.org/article/10.5334/dsj-

ADOPTION

202 1—030 o ...have adoption of FAIR?

Landelijk

- ' 5 Research Data Management

% EURDPEAN OPEN
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https://datascience.codata.org/article/10.5334/dsj-2021-030

Questions?




