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Semantics in data spaces
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Which is the software component in charge of managing these ontologies?

Let’s call it ontology hub:
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How far are we from ontology hub interoperability?
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Which are the challenges?




What is an ontology hub in the context of a data space?

A_IE

| support cataloguing and
discovering the ontologies
and vocabularies used in a

data space &

.
-
| have a dual role:
e Control plane
« Data plane

\_
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| can expose my
functionalities via:

User interfaces
APIs (REST + HTTP)
Standard APIs (SPARQL) y

| support ontology governance\
In the data space:

Roles
Processes
Principles
Requirements /




Ontology hubs in data space architectures
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'. Ontology hub implementations
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& PIONERA ontology hub
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GENERIC
ONTOLOGY CATALOGS

DOMAIN-SPECIFIC

ONTOLOGY CATALOGS ALIGNED TO DATA SPACES

Raul Garcia-Castro — On the need for ontology hub interoperability



» Ontology metadata
management

» Ontology metadata
visualization

» Ontology versioning
» Ontology discovery

Ontology hub functionalities according to its role

As an ontology catalog As an ontology publisher As an ontology usage tool A En ontolot%ygldevelopment

- Ontology management

» Ontology publication (best
practices, FAIR)

* Ontology artifact
management

* Ontology artifact
publication (examples,
SHACL shapes, JSON-LD
contexts, etc.)

» Ontology services (reuse,

evaluation, data integration,
reasoning, etc.)

» Ontology development
artifacts management
(requirements,
conceptualization, tests, etc.)

» Ontology development
services (edition,
specification, reuse, testing,
etc.)

 Collaborative development

« User management

* Integration with ontology
development infrastructure

As a data space component

» Control plane services (asset description, extend asset description, asset metadata validation, etc.)

knowledge graph creation, dataset annotation, reasoning, etc.)

Governance services (traceability, provenance, privacy)
User and role management
Integration with data space components (mainly with the connector)
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Data plane services (dataset description, extend dataset description, dataset validation, dataset integration,
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Back to... Inter-data space inter-operability
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Which datasets are
described using the
SAREF ontology?
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Which are the interoperability points?

Mobility data space 1 Mobility data space 2




Policies for access control or usage of

Challenges for ontology hub interoperability

Ontologies are openly available in general

ontologies not here yet HelfE
Depends on functionality Depends on functionality h
 Coupled with data space governance * Heterogeneity in behaviour (normal .
: P : Behavioural
* Need behaviour specifications operation + errors)
* Need common APIs * Heterogeneity in APIs (ad-hoc, SPARQL, etc.) y
* DCAT as backbone * Heterogeneity in ontology metadata
* Need standard metadata for describing (voaf, MOD, etc.) Semantic
ontologies
4 N\
e Asset metadata in RDF (Turtle, JSON-LD, etc.) * Ontology metadata in RDF Syntactic
. J
4 N\
 Web protocols (HTTP+REST) * Web protocols (HTTP+REST)
_ . : : : _ Transport
* Trust mechanisms (security, identity, etc.) * Ontologies are openly available in general )

DATA SPACES
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ONTOLOGY HUBS




What is the role of ontology hubs in data spaces?

Need agreement and consensus

Governance
Data spaces

community

Ontology hub
developers

Technology
specifications
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Call for Action for the Dataspaces

Community

01

Define a roadmap for
interoperable ontology
hubs

Identifying and prioritizing the most relevant

interoperability points
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02

Define a strategy for

reaching agreements

For every facet (curretly semantic and

behavioural are the most challenging)

03

Embrace interoperability

testing

Specify and implement mechanisms for

interoperability testing and assurance
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