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TERMINOLOGY
https://eosc-portal.eu/glossary

Terminology/Acronym Definition

API Application Programming Interface

FAIR Data Point A software enabling the implementation of a metadata
repository providing access to metadata according to the FAIR
principles.

Federated FAIR Data A unifying data space aggregating datasets scattered across

Space several data sources and repositories with the aim to give
access to them according to the FAIR principles.

FDP see FAIR Data Point

F2DS see Federated FAIR Data Space

RDM Research Data Management

Virtual Research A web-based working environment conceived to provide a

Environment community of practice with services and data of interest

VRE see Virtual Research Environment
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Executive summary

EOSC-Pillar Work Package 5 “The Data layer: establishing FAIR data services at the national and

III

transnational level” was called to establish the settings for an effective sharing, exploitation and
reuse of data across initiatives and communities partaking to EOSC-Pillar and beyond. In order to
attain this challenging goal, the project leverages and builds upon results from previous and ongoing

projects as well as on the experience of the partners in the project.

This combined expertise offers to data providers and data consumers a dedicated set of services
(and accompanying training) supporting the creation of a Federated FAIR Data Space (F2DS) where
multiple datasets from scattered data sources are virtually joined by combining their metadata and
are subsequently published and made available in accordance with the FAIR principles.

This F2DS offers a rich array of tools for both data providers and data consumers. The tool for data
providers makes it possible to make data more compliant with the FAIR principles and any other
specific policies, as well as to integrate them with other data across disciplines, thus enabling the
development of a unifying data space. The tools for data consumers facilitate the discovery and
access to the datasets populating the unifying data space.

This deliverable provides the readers with an up-to-date brief description of the services
contributing to the EOSC-Pillar F2DS workbench and gives indicators on the exploitation of this
technology when dealing with datasets and data sources of interest for the communities involved
in EOSC-Pillar via the use cases developed in WP6. In particular, the deliverable documents the
operation activity up to November 2022. The following operation activities were performed: (a) a
total of 6 data sources of interest have been integrated to showcase the early implementation of
the F2DS, (b) a total of 81k datasets resulted from this initial integration, (c) 4 virtual research
environments have been deployed to provide the communities with F2DS service instances.
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1 Introduction

The primary goal of the EOSC-Pillar WP5 “The Data layer: establishing FAIR data services at the
national and transnational level” was to create the conditions for an effective sharing, exploitation
and reuse of data across initiatives and communities partaking to EOSC-Pillar and beyond. To pursue
this challenging goal, the project planned to leverage and build upon the wealth of past and ongoing
projects, initiatives and experiences to provide data providers and data consumers with the tools
they need to develop a shared data space where datasets of interest are collected from scattered
data sources and providers and published following unifying strategies thus to become seamlessly
and easily findable, accessible, interoperable and reusable in accordance with the FAIR principles
[10].

The overall tool set proposed and developed by WP5 was documented by a specific deliverable [4].
This tool set integrates and complements existing tools and approaches thus to realize an end-to-
end integrated solution providing both (a) data providers with services facilitating the integration
and publishing of existing datasets into a shared data space matching the FAIR principles and (b)
data consumers with services facilitating the seamless discovery and access to the datasets
contributing to the shared data space. In a first step, the tools stemming from EOSC-Pillar Tasks
T5.1 and T5.2, namely the Metadata Repository (based on FDP) and the Data Catalogue (based on
D4Science) were seamlessly integrated into a single solution. In a second step, a third facility was
added that stems from EOSC-Pillar Task T5.5 [7] and enacts the semantic annotation of datasets
during the onboarding phase. The overall solution is named EOSC-Pillar Federated FAIR Data Space
workbench and consists of a set of interoperating services and approaches enabling human and
machine users to populate the EOSC-Pillar Federated FAIR Data Space and subsequently discover
and access the published datasets seamlessly.

The rest of the deliverable provides an overview of the set of components and tools developed to
implement the EOSC-Pillar Federated FAIR Data Space workbench by highlighting their major
features and how these components have been integrated and exploited.

www.eosc-pillar.eu Page 5 of 23



D5.7 FAIR Research Data Management
Workbench Operation Report Update

2 Operating the EOSC-Pillar Federated FAIR Research
Data Management Workbench

The EOSC-Pillar Federated FAIR Data Space (F2DS) is a unifying data space that is built by aggregating
and enriching datasets from a set of scattered repositories/data sources and communities with the
aim to facilitate the steps ranging from data discovery up to re-use in accordance with the FAIR
principles and practices.

While datasets are the primary item typology of the resulting data space, other typologies of items
might be managed including repositories and data sources, APls, metadata schemas and ontologies.

The implementation of the F2DS concept is leveraging on existing tools and services that have been
developed to deal with similar issues so far. The EOSC-Pillar F2DS tool set [4] has two focal points:
(i) a metadata repository aggregating the dataset of interest and offering them via APIs and
protocols adhering to FAIR principles, and (ii) a data catalogue offering search and browse on top
of the aggregated datasets as well as the possibility to implement and integrate “views” of the
whole data space to be included into virtual research environments.

The Metadata Repository is primarily based on the FAIR Data Point technology! extended by a GUI
for, e.g., registering data sources and discovering aggregated datasets plus tools taking care of the
harvesting of metadata and allowing the FAIRification of metadata. The instance of this component
is available at https://f2ds.eosc-pillar.eu/login while the source code is available at
https://git.garr.it/eosc-pillar/ffds/.

The Data Catalogue is based on gCube technology (in turn relying on CKAN? technology for the
catalogue) [2]. This technology has been extended to support the definition of specific metadata
profiles for the catalogue items. Moreover, it has been extended to be nicely integrated within
Virtual Research Environments thus to provide the specific community served by the VRE with a
custom view of the data space of interest. Finally, it was extended to interface with the Metadata
Repository and systematically collects the datasets onboarded into it. An instance of this component
is available at https://eosc-pillar.d4science.org/ while its source code is available at https://code-
repo.d4science.org/ (by several repositories3).

Figure 1 depicts how the two focal points interact with each other as well as the fact that the two
components provide a rich array of solutions, made available via GUI and APIs, for supporting the
data provision (cf. Sec. 2.1 ) and the data consumption (cf. Sec. 2.2 ) phases. In particular, the two
components will exchange metadata about the datasets aggregated into the data space thus to
make it possible for both of them to populate internal data structures, and to develop dedicated
views on top of the overall data space.

! https://github.com/FAIRDataTeam/FAIRDataPoint-Spec
2 https://ckan.org/

3 It consists of diverse components including portlets like gcube-ckan-datacatalog, connectors like ckan-connector,
software libraries like ckan-util-library, ad-hoc harvesters like the FDP-harvester, and web services like gcat and gFeed.
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Figure 1 F2DS workbench Overall Architecture

2.1 Supporting the data provision by F2DS facilities

The F2DS tool set offers two approaches for populating the data space:

e by harvesting, i.e., both the Metadata Repository and the Data Catalogue implement a
method to collect metadata about datasets from existing data sources;
e by publishing,i.e., both the Metadata Repository and the Data Catalogue implement a method

to add metadata about single datasets directly into the data space they expose.

Regarding the harvesting, the Metadata Repository offers a GUI enabling a data provider to
contribute a catalogue / data source via a simple 5-step workflow (see Figure 2):

LAY =

Describe the catalogue / data source;
Describe the catalogue API / data source API to access the data;
Carry out a metadata mapping in DCAT format;
Annotate the dataset with semantic artefacts;

Launch the population of the FAIR Data Point (FDP) with metadata describing the available

datasets of the catalogue / data source.
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Figure 2 F2DS Metadata Repository Data Provisioning GUI

Regarding the harvesting, the Data Catalogue offers a GUI (see Figure 3) where authorised users

can register data sources of interest and specify the protocol to use to collect metadata (including
DCAT, OAI-PMH, and CSW). Besides the GUI, the Data Catalogue offers a RESTful service (gFeed)
that can be exploited to run a harvesting task by counting on specific plug-ins (i.e., specific
components developed to interact with the data source)®.

4 At the time of writing this report, two gFeed harvesting plug-in have been developed to harvest content from OAI-PMH
data sources and to harvest content from the Metadata Repository by DCAT.
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Single spatial metadata document @
CSW server (GeoNetwork) @
Generic DCAT RDF Harvester @
DCAT JSON Harvester ©@
OAI-PMH @

Figure 3 F2DS Data Catalogue Harvesting GUI

Regarding the publishing, the Data Catalogue offers a GUI (see Figure 4) enabling authorised users
to register single datasets® by simply compiling a form. The metadata collected by the form can be
configured for every single domain, i.e., catalogue item profiles can be defined by properly
instantiating and exploiting the catalogue item model discussed below.

5 Actually, any item the user community defines by specifying the typology (i.e., a name and a set of metadata fields).
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Insert Item Information *

License:  Academic Free License 3.0
Selected License Ul
Visibiity:
Publishin:  EOSCPilar Res Data Clig
Version

* Author: Candela Leonardo

Figure 4 F2DS Data Catalogue Publish ltem GUI

The model characterising every catalogue item (see Figure 5) is quite powerful and flexible. Every

catalogue item:

has a number of common metadata (independently of the typology of the item) including (i)
a unique identifier, (ii) a title, (iii) a description, (iv) a number of tags, (v) a license, (vi) a
visibility flag (to indicate whether the item is public, i.e. visible to everyone, or private, i.e. the
item is visible to VRE members only), (vii) an author, (viii) a maintainer, and (ix) a typology. A
typology adds additional metadata (see item-specific metadata);

has a number of jtem specific metadata. Item specific metadata can be driven by a profile
specifying a number of field specifications each characterising a metadata field by specifying:
(i) its name, (ii) the mandatory flag (whether the field is mandatory or optional), (iii) the type
of field values (i.e. String, Text, Boolean, Number, Geometry in GeoJSon, Time, Time interval,
List of Times), (iv) the maximum number of occurrences (i.e. whether the field is repeatable
or not), (v) any default value to be proposed, (vi) any accompanying note to facilitate the data
entry, (vii) any controlled vocabulary to facilitate the selection of suitable values, (viii) any
validator to check the inserted value correctness;

has a number of specific resources, i.e., objects representing identifiable item payloads. Every
resource has (i) an Identifier, (ii) the URL where the payload is stored, (iii) a name, (iv) a
description, and (v) a format (e.g., CSV, XML).
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These facilities (i.e. the Metadata Repository and Data Catalogue) open a number of exploitation

scenarios, including:

e data sources are integrated into the F2DS via the Metadata Repository facilities and
subsequently made available for data consumption via both the Metadata Repository itself
and the Data Catalogue. One or more Data Catalogue instances, each conceived to serve the
needs of a designated community, can be created on top of the content aggregated and
FAIRified by the Metadata Repository.

e Datasets can be created into a Data Catalogue instance by either harvesting existing data
sources or publishing facilities. Once into the Data Catalogue, content can be manipulated /
curated by the community and subsequently flows into the Metadata Repository via its
harvesting facility.

2.2 Supporting the data consumption by F2DS facilities

The F2DS offers a rich array of facilities for discovery and access to the metadata of the datasets
aggregated into the F2DS. Depending on the entry point used by the users to access the F2DS
content, diverse views are implemented and supported including both GUIs and APIs.

Regarding the APIs, the following ones are supported:

e The Metadata Repository exposes its content via the FAIR Data Point REST APIS;

e The Metadata Repository make it possible to search the content by SPARQL queries (by relying
on the Blazegraph™ DB)’;

6 The swagger based description of the API is available by https://f2ds.eosc-pillar.eu/smart-harvester/open-api.html
7 F2DS Metadata Repository Blazegraph DB GUI https://f2ds.eosc-pillar.eu/blazegraph/#query
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e The Data Catalogue supports a REST API (by the gCat service)® that by the item collection
operations makes it possible to programmatically access its content;

e The Data Catalogue exposes DCAT RDF endpoints for both the whole catalogue and the single
item (by using a CKAN plugin)®.

Regarding the GUIs, the following ones are supported:
e The Metadata Repository offers a keyword-based search on its content (see Figure 6).

— User |
= mse-pillar v

CINES

Home
Search by title or description

Integrate your repository

Search
B IBonre Found 45 entries for search term data

%5 Settings

hitps Jidataverse ird fr data casts-1.tab Ssites dvariables, 310bservations
lapiaccess/datafile/490

data 1.tab Ssites, 15variables ,n=42observations
data macrofauna.tab Tsites, 2depths, 19variables, 142cbservations
MeDo project Megadata, Linked Data and Data Mining for Wastewater Networks MeDo project aims to use Web big

data for leaming about geometry and history of wastewater networks, by combining different data
mining techniques and multiplying analysed sources. The im

Figure 6 F2DS Metadata Repository Search GUI

e The Data Catalogue offers a GUI enabling users to execute keyword-based search as well as
to browse and filter content via faceted-search and spatial extent (see Figure 7).

8 F2DS Data Catalogue REST API https://wiki.gcube-system.org/gcube/GCat_Service

% The F2DS Data Catalogue DCAT RDF Endpoint https://ckan-eoscpillar.d4science.org/catalog.rdf (it can also be serialized
in RDF/XML, Turtle, Notation3, and JSON-LD). There is also an endpoint for every single catalogue item via the following
URI schema https://ckan-eoscpillar.d4science.org/dataset/{datasetid}.{format}
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Figure 7 F2DS Data Catalogue GUI

These facilities open a number of exploitation scenarios including:

e Data consumers can use any of the available endpoints and APIs for programmatically
accessing the data space or part of it;

e Communities can embed an F2DS Data Catalogue instance in a Virtual Research Environment
thus to have a focused access on community defined part of the whole F2DS.

2.3 Populating and Exploiting the Federated FAIR Data Space

The F2DS Metadata Repository was made available as a service on its own at https://f2ds.eosc-
pillar.eu/login as well as from a dedicated virtual research environment (see below). This web
interface allows to register and describe the mapping in order to harvest the dataset to a DCAT

schema. The metadata harvested are then published to an instance of the Fair Data Point available
through https://f2ds.eosc-pillar.eu/app.
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The Repositories and Data Sources exploited to populate the EOSC-Pillar Federated FAIR Data Space
originate from WP6 use cases [9]. In particular, the following ones were successfully integrated.

Table 1 EOSC-Pillar Data Sources integrated into F2DS

Name Use Case Description Protocols and Metadata
APls Format(s)
CMIP5 T6.1: “Defining | See https://esqgf- REST API Proprietary
ESGF Data | procedures/serv | data.dkrz.de/search/
Collection ice to enforce | cmip5-dkrz
data
provenance for
thematic
communities
and beyond”
CMIP6 T6.1: “Defining | See https://esqaf- REST API Proprietary
ESFG Data | procedures/serv | data.dkrz.de/search/
Collection ice to enforce | cmip6-dkrz
data
provenance for
thematic
communities
and beyond”
CORA T6.2: “Agile See CSW, OAI- ISO-19115,
Dataset FAIR data for | https://sextant.ifreme | PMH, DublinCore
(Global environment r.fr/Donnees/Catalog | proprietary
Ocean- and earth ue#/metadata/7691f | APIs
Delayed system 8b8-1193-4aef-
Mode communities 8e7e-0d7a9¢c88c057
gridded (ocean,
CORA) atmosphere,
continental
surfaces, solid
earth)”
SMOS T6.2: “Agile See CSWw, OAI- ISO-19115,
Dataset FAIR data for | https://sextant.ifreme | PMH, DublinCore
(CATDS- environment r.fr/Donnees/Catalog | proprietary
PDC L30S and earth ue#/metadata/0f02fc | APIs
3Q mixed - system 28-cb86-4c44-89f3-
Debiased communities ee7df6177e7b
average 10 (ocean,
days & atmosphere,
monthly continental
salinity field | surfaces, solid
product earth)”
from SMOS
satellite
(mixed
orbits)
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ARGO T6.2: “Agile See CSW, OAI- ISO-19115,
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The F2DS Data Catalogue was made available from the following four Virtual Research
Environments.

EOSC-Pillar 4 Agrifood This virtual research environment was created to support the implementation
of UC6.3: “Integration of Data repositories into EOSC based on communities” approaches” [9]. In
particular, the catalogue was there to make it possible to publish new research artefacts stemming
from the analysis of data published by the INRAE repository.

@ B F B Q +ad @FEit @ Admin *+ Goto ~ ®mm~s;,:-»;w\.a -

# EOSC-Pillar for AgriFood 3 Analytics = <, Semantics = !Cuhlog.- @ Data INRAE ™, Social Networking a% Members £ Administration =

# Home ) [ Publish item
g tems @ Activity Stream @ About
EOSC-PILLAR 1 item found Order by: Relevance )

AgriFood

EOSC-Pillar AgriFood

This virtual research XL A sample dataset
environment is conceived
to support the EOSC-

Dataset

This is a sample dataset

Figure 8 EOSC-Pillar for Agrifood VRE: Catalogue Service

EOSC-Pillar 4 Earth Science This virtual research environment was created to support the UC6.1:
“Defining Procedures/Services to enforce Data provenance for thematic communities and beyond”
and UC6.2: “Agile FAIR data for Earth Environment and Geosciences communities” [9]. In particular,
the catalogue was configured to give access to the CMIP data set integrated into the Metadata
Repository.
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& = E %} Q +Add ((ZEdit ® Admin v  Goto ¥ @Leonardo(}ande\a -

#A EOSC-Pillar for Earth Science &) Catalogue 3 Analytics ¥ ", Social Networking a% Members £2 Administration ¥

A/ tems

Q Filter by location  Clear

groups:(cmcc-cmip6-selection OR cmcc-cmip6-selection-daily OR ifremer-6-2)

20 items found for "groups:(cmcc-  Orderby: Relevance
cmip6-selection OR cmcc-cmip6-
selection-daily OR ifremer-6-2)"

F2DSitem

’T”;: ‘::';f’pggi"s"”‘”‘ap contributors CMIP6.CMIP.CMCC.CMCC-ESM2.historical.r1i1p1f1.Amon.pr.gn
https://furtherinfo.es-doc.org/CMIP6.CMCC.CMCC-ESM2.historical.none.r1...
Y Organisations Dataset
EOSCPillar Res Data Ctlg (20) F2DSitem
CMIP6.ScenarioMIP.CMCC.CMCC-ESM2.ssp245.r1i1p1f1.Amon.tasmax.gn
https://furtherinfo.es-doc.org/CMIP6.CMCC.CMCC-ESM2.ssp245.none.r1i1p1...

Y Types
Dataset
F2DSltem (20)
F2DSltem
CMIP6.ScenarioMIP.CMCC.CMCC-CM2-SR5.ssp585.r1i1p1f1.Amon.tas.gn
Y Groups https://furtherinfo.es-doc.org/CMIP6.CMCC.CMCC-CM2-SR5.ssp585.none.r1i...
cmcc-cmip6-selection (10) Dataset
cmcc-cmip6-selection-daily F2DSltem

(10) CMIP6.CMIP.CMCC.CMCC-CM2-HR4.historical.r1iip1f1.Amon.pr.gn

Figure 9 EOSC-Pillar for Earth Science VRE: Catalogue Service

EOSC-Pillar 4 COVID-19 This virtual research environment was created to support the use case on
COVID-19 [11]. In particular, the catalogue was there to make it possible to publish data sets and
research artefacts stemming from the analysis performed by the tools made available.

ﬁ ’; E 9 Q +Add ([Edit ® Admin ¥ Goto ~ @Leonardo Candela v

#A EOSC-Pillar 4 COVID-19 I Analytics v /&) Catalogue ™, Social Networking a5 Members £ Administration ¥

# Home [ Publish Item

ltems @ Activity Stream @ About

EOSC-PILLAR 2 items found Order by: Relevance
covin-18
EOSC-Pillar for No Type
COVID-19 Input file for VinaDocker
Welcome to the EOSC- Input file (zip format) containing a receptors folder with one or more receptor pdbqt files and
Pillar Virtual Research a ligands folder with one or more ligand pdbaqt files. Le results is a zip file...
Environment for (z1p )

COVID-19! This working
environment is conceived
to support the EOSC-

No Type

Pillar COVID-19 drug SDF dataset
discovery use case The I'm creating a small dataset of 10 molecules
use... read more (st}

Figure 10 EOSC-Pillar for COVID-19 VRE: Catalogue Service
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EOSC-Pillar Research Data Catalogue This virtual research environment was created to realise a
working environment where the tools forming the F2DS toolset can be showcased. The catalogue
here is daily populated by harvesting all the contents onboarded into the Metadata Repository.

@l eonardo Candela ~

[ OpenRefine Extended

@ B & B Q +Aad @Edt o Admin v  Goto ~

#A EOSC-Pillar Data Catalogue Home £ Administration ¥ &% Members «; F2DS Repository ¥ B FAIRness Tools ¥

& Catalogue

# Home O Publish tem

——
EOSC-PILLAR

Research Dota Cotalogue

EOSCPillar Res Data
Ctlg

This working environment
is mainly conceived to
host and operate the
overall research data
catalogue resulting from
the EOSC-Pillar project.
read more

Followers ltems

1 81

Items @ Activity Stream @ About

Search items.

81 items found Order by: Relevance

F2DSitem
Somatic variant calling

It's a dataset composed by four files in total, two files represent the forward and reverse
reads sequence data from a patient’s normal tissue, and the last two represent the...

F2DSitem
Global Ocean- Delayed Mode gridded CORA- In-situ Observations objective
analy...
""'Short description:""' For the Global Ocean- Gridded objective analysis fields of temperature
and salinity using profiles from the reprocessed in-situ global product CORA...

F2DSitem

salinity field

CATDS-PDC L30S 3Q mixed - Debiased ge 10 days &

Figure 11 EOSC-Pillar for Research Data Catalogue VRE: Catalogue Service

The mapping governing the transformation of Metadata Repository objects into Catalogue items is

documented below.

Table 2 Mapping between Metadata Repository and Catalogue

Metadata Repository (DCAT Class — Property)

Catalogue Field

dcat:Dataset extra:uri
dcat:Dataset - dct:title title
dcat:Dataset - dct:description notes
dcat:Dataset - dct:keyword tags
dcat:Dataset - dct:theme extra:theme

dcat:Dataset - dct:identifier

extra:identifier

dcat:Dataset - adms:identifier

extra:alternate_identifier

dcat:Dataset - dct:issued

extra:issued

dcat:Dataset - dct:modified

extra:modified

dcat:Dataset - owl:versioninfo

version

dcat:Dataset - adms:versionNotes

extra:ve rsion_notes

dcat:Dataset - dct:language

extra:language

dcat:Dataset - dct:landingPage

url
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dcat:Dataset - dct:accrualPeriodicity

extra:frequency

dcat:Dataset - dct:conformsTo

extra:conforms_to

dcat:Dataset - dct:accessRights

extra:access_rights

dcat:Dataset - foaf:page

extra:documentation

dcat:Dataset - dct:provenance

extra:provenance

dcat:Dataset - dct:type

extra:dcat_type

dcat:Dataset - dct:hasVersion

extra:has_version

dcat:Dataset - dct:isVersionOf

extra:is_version_of

dcat:Dataset - dct:source

extra:source

dcat:Dataset - adms:sample

extra:sample

dcat:Dataset - dct:spatial

extra:spatial_uri

dcat:Dataset - dct:temporal

extra:temporal_start + extra_temporal_end

dcat:Dataset - dct:temporalResolution

extra:temporal_resolution

dcat:Dataset - dct:spatialResolutionMeters

extra:spatial_resolution_in_meters

dcat:Dataset - dct:isReferencedBy

extra:is_referenced_by

dcat:Dataset - dct:publisher

extra:publisher_uri

foaf:Agent - foaf:name

extra:publisher_name

foaf:Agent - foaf:mbox

extra:publisher_email

foaf:Agent - foaf:homepage

extra:publisher_url

foaf:Agent - dct:type

extra:publisher_type

dcat:Dataset - dcat:contactPoint

extra:contact_uri

vcard:Kind - vcard:fn

extra:contact_name

vcard:Kind - vcard:hasEmail

extra:contact_email

dcat:Dataset - dcat:distribution

resources

dcat:Distribution

resource:uri

dcat:Distribution — dct:title

resource:name

dcat:Distribution — dcat:accessURL

resource:access_u rl

dcat:Distribution — dcat:downloadURL

resource:download_url

dcat:Distribution — dct:description

resource:description

dcat:Distribution — dcat:mediaType

resource:mimetype

dcat:Distribution — dct:format

resource:format

dcat:Distribution — dct:license

resource:license
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.................................................

dcat:Distribution — adms:status resource:status

dcat:Distribution — dcat:byteSize resource:size

dcat:Distribution — dct:issued resource:issued

dcat:Distribution — dct:modified resource:modified

dcat:Distribution — dct:rights resource:rights

dcat:Distribution — foaf:page resource:documentation

dcat:Distribution — dct:language resource:language

dcat:Distribution — dct:conformsTo resource:conforms_to

dcat:Distribution — dcatap:availability resource:availability

dcat:Distribution — dcat:compressFormat resource:compress_format

dcat:Distribution — dcat:packageFormat resource:package_format

spdx:Checksum — spdx:checksumValue resource:hash

spdx:Checksum — spdx:algorithm

resource:hash_algorithm

2.4 Operation Activity Indicators

In order to quantify the operation activity related to the F2DS toolset the following indicators were

identified and collected.

Table 3 F2DS Operation Activity Indicators

Indicator Description

Aggregated data
sources

The total number of distinct data sources integrated into the
F2DS

Aggregated datasets

The total number of datasets integrated into the F2DS

Metadata Repository
Users

The number of users registered in the Metadata Repository to
onboard data sources

Catalogue Accesses

The number of accesses (working sessions) to the catalogue
service by the GUI

Catalogue Item
Metadata Views

The number of accesses to the single catalogue item

Catalogue Item
Resource Views

The number of accesses to a catalogue item resource

Catalogue search /
browse tasks

The number of search / browse tasks done by the catalogue
service

Number of VREs
equipped with F2DS
facilities

The number of virtual Research Environments provided with
F2DS facilities
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At the time of writing this deliverable (November 2022) the value of the above indicators are

documented in Table 4.

Table 4 F2DS Operation Activity Indicators up to November 2022

Indicator Value Explanation

Aggregated data 6 The data sources CMIP, CORA, SMOS, ARGO, and Data

sources INRAE have been integrated by using the Metadata
Repository service.

Aggregated 81 This is the number of items made available by the

datasets Research Data Catalogue VRE™. This VRE has been
created to experiment and showcase how a collaborative
working environment offering F2DS services may look
like. The environment offers both the GUI of F2DS
facilities (Metadata Repository and Catalogue) as well as
other services including an OpenRefine instance’"
equipped with FAIR plug-ins and a link to the FAIR
Evaluation Services'? (operated by FAIR sharing) that
could be used to assess the FAIRness of datasets. The
set of services this VRE offers might be extended in the
future.

Metadata 34 This is the number of users registering into the Metadata

Repository Users Repository to onboard data sources.

Catalogue 1373 This is the total amount of access to the overall EOSC-

Accesses Pillar catalogue' in the period January 2021 — November
2022. Figure 12 displays the number of catalogue access
per month.

Catalogue search 563 This is the total amount of search and browse operations

/ browse tasks performed over the whole EOSC-Pillar catalogue in the
period January 2021 - November 2022. Figure 13
displays the search and browser operations per month.

Catalogue Item 4272 This is the total amount of views to catalogue items

Metadata Views metadata over the whole EOSC-Pillar catalogue in the
period in the period January 2021 — November 2022.
Figure 14 displays the number of views to catalogue items
metadata per month.

Catalogue Item 950 This is the total amount of views to catalogue item

resource over the whole EOSC-Pillar catalogue in the

10 The Research Data catalogue VRE is available at https://eosc-pillar.d4science.org/web/eoscpillarresdatactlg

11 OpenRefine is an open-source technology for data cleanup and transformation to other formats, an activity commonly

known as data

wrangling. It

is

available in the Research Data Catalogue VRE at https://eosc-

pillar.d4science.org/web/eoscpillarresdatactlg

12 FAIR  Evaluation

Tools

available in

the Research Data Catalogue VRE at https://eosc-

pillar.d4science.org/web/eoscpillarresdatactlg are: FAIR-Aware, FAIR Evaluation Services, and F-UJI. These tools are
operated by third-party providers.

13 The overall EOSC-Pillar Catalogue is available at https://eosc-pillar.d4science.org/catalogue-eoscpillar
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Resources Views period in the period January 2021 — November 2022.
Figure 15 displays the number of views to catalogue item
resource per month.

Number of VREs 4 F2DS facilities have been integrated into the following
equipped with environments: (i) the Research Data environment, i.e. the
F2DS facilities environment created to showcase F2DS facilities, (ii) the

EOSC-Pillar 4 Agrifood, i.e. the environment stemming
from use case 6.3, (iii) the EOSC-Pillar 4 Earth Science,
i.e. the environment stemming from use case 6.1 and 6.2,
and (iv) the EOSC-Pillar 4 COVID-19, i.e. the
environments supporting the use case on drug discovery.
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3 Conclusion and Remarks

This deliverable provides an up-to-date brief description of the services and facilities contributing
to the EOSC-Pillar F2DS workbench and offers indicators on the exploitation of this technology when
dealing with the diverse datasets and data sources of interest to the communities involved in EOSC-
Pillar via the use cases developed by WP6.

The EOSC-Pillar F2DS tool set has two interoperating focal points: (i) a metadata repository
aggregating the dataset of interest and offering them via APIs and protocols adhering to FAIR
principles, and (ii) a data catalogue offering search and browse on top of the aggregated datasets
as well as the possibility to implement and integrate “views” of the whole data space to be included
into virtual research environments.

During the reporting period (January 2021 — November 2022) the following operation activities
were performed: (a) a total of 6 data sources of interest have been integrated to showcase the F2DS
facilities, (b) a total of 81 diverse datasets resulted from this integration, (c) 4 virtual research
environments have been deployed to provide the communities with F2DS service instances. These
figures prove that the overall solution is suitable for supporting the development of data spaces
compliant with the FAIR principles and suitable for serving diverse communities and scenarios.
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