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Introduction to SEMIC

The objectives of the SEMIC action are to promote Semantic Interoperability 
amongst the EU Member States by:

Promoting the share and reuse of semantic assets, experience and tools and 
facilitating agreements in key areas.

Identifying opportunities for alignment on semantic definitions, metadata 
and reference data sources with special focus on identification and 
definitions of Core Concepts / Vocabularies.

Raising awareness on the importance of data and metadata management.



SEMIC
SEMIC’s goal is to deliver pragmatic support to help build an interoperable Europe. 

Knowledge Hub

Pilots

Specifications

Knowledge Hub

Training materials, guidelines and events to foster interoperability and share 

knowledge of its benefits. 

Pilots

Developing specific solutions for public administrations for scaling up their 

interoperability maturity.

Specifications

Publication of open and free-to-reuse data models, regularly updated and 

maintained.

 
DCAT-AP CPSV-AP

Core 

Vocs

LDESAI
Modelling 

support

Wikidata

Learning 

materials
Webinars

GeoDCAT-

AP

StatDCAT-

AP

BregDCAT

-AP



Specifications

C o r e  V o c a b u l a r i e s A p p l i c a t i o n  P r o f i l e s



A person’s name(s), 
date and place of 
birth/death, identifier, 
addresses, citizenship, 
etc.

The legal name, 
address, identifier, 
company type, and 
activities of a legal 
entity.

The different ways of 
describing a location, 
e.g. via an address, a 
geographic name, or a 
geometry, in alignment 
with INSPIRE.

Vocabularies

Application Profiles

The administrative 
information, hierarchy, 
identifiers, events and 
classification of a public 
organisation.

The requirements 
and evidence of a 
procedure or 
formal process.

BRegDCAT-
AP
FOR BASE 
REGISTRIES

A public event, its 
time, audience, 
location, etc.

SEMIC specifications



Data spaces

AI4interoperability4AI

Support the implementation of 
legislation

Base Registries

Catalogue of Services

Data Spaces

ABR

Data spaces aim to create a single market for data that will ensure Europe’s global 
competitiveness and data sovereignty.

https://academy.europa.eu/courses/dcat-and-dcat-ap-training-general-introduction
https://academy.europa.eu/courses/dcat-and-dcat-ap-training-basic-user
https://academy.europa.eu/courses/dcat-and-dcat-ap-training-advanced-user
https://academy.europa.eu/courses/publishing-data-with-linked-data-event-streams-why-and-how


Catalogue of Services

• Introduction to CPSV-AP

AI4interoperability4AI

Support the implementation of 
legislation

Base Registries

Catalogue of Services

Data Spaces

The Catalogue of Services Action supports public administrations in building their digital 
catalogues of public services.

A comprehensive list of services offered by a public administration

✓ Obtaining a passport or driver's license

✓ Applying for a loan or tax relief

✓ Getting a vaccination

Enabling citizens and businesses to find and access services

✓ Information on the name of the service, description, required documents.

https://academy.europa.eu/courses/introduction-to-the-core-public-service-vocabulary-application-profile-cpsv-ap
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Linked Data Event Stream

• Linked Data Event Streams (LDES) apply the linked data concept to data event 
streams. 

• A data stream is typically a constant flow of distinct data points, each 
containing information about an event or change of state that originates from 
a system that continuously creates data. 

• Some examples of data streams include sensor and other IoT data, financial 
data, and so forth. 

• A Linked Data Event Stream is a collection of immutable objects (such as 
version objects, sensor observations or archived representations). Each 
object/member is described in RDF.

• The Linked Data Event Stream (LDES) specification (ldes:EventStream) allows 
data publishers to publish their dataset as an append-only collection of 
immutable members in its most basic form. Consumers can host one or more 
in-sync views on top of the default (append-only) view.



Findability of  Catalogues

Combining 
data across 
data spaces

Understanding dataset descriptions

If there are three different portals…
How does the researcher find them?

If portals could share the metadata 
description…
Is the metadata compatible?

As a researcher I want to find the impact of road related emissions on work absence…



A g e n c y  f o r  
m a i n t e n a n c e  o f  

r o a d s  
A g e n c y  o f  h e a l t h  A g e n c y  o f  

e n v i r o n m e n t  

Example of Data Space Solutions



T H R O U G H  D ATA  
A G R E E M E N T S

D ATA  E X C H A N G E  
P R O T O C O L S

D ATA  M O D E L S

HOW?
How to make data more “accessible”?

D ATA  S O L U T I O N S



A C C E S S I B L E

I N T E R O P E R A B L EF I N D A B L E

R E U S A B L E

Data must 
be FAIR



A  c o m m o n  s e t  o f  c o n s t r a i n t s

D e s c r i p t i o n  o f  m e t a d a t a  o f  d a t a s e t s  i n  a  
u n i f i e d  m a n n e r

P o s s i b i l i t y  t o  g o  b e y o n d  t h e  c o m m o n  
s p e c i f i c a t i o n  a n d  c r e a t e  d o m a i n - s p e c i f i c  
d a t a  s p a c e  e x t e n s i o n s  i n  a  s t a c k a b l e  w a y

DCAT-AP as a 
solution

R e s u l t i n g  i n :
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by describing metadata to be harvested across a distributed network of portals and capturing the 
requirements denoting for example high-value datasets (HVDs).

D o m a i n s  o f  a p p l i c a t i o n

Open data portals 
with an extension for 
statistics and 
geospatial data.

Base registries 
metadata descriptions

BregDCAT-AP, 
GeoDCAT-AP, 

StatDCAT-AP

Data spaces

• NAPCORE-Mobility

• HealthDCAT-AP

• Language DCAT-AP

High Value 
Datasets, 

DCAT-AP for HVDs

SEMIC Specification: DCAT-AP

In the form of an application profile of W3C DCAT, by

• expressing constraints and usages on DCAT properties and classes, and

• including additional properties and usages of controlled vocabularies

• Provides a common specification for describing public sector datasets in Europe to enable the exchange 
of descriptions of datasets among data portals.

• Support the discovery of/access to (open) data in a cross-border and cross-domain environment



Strategic benefits

Aligned with best practices

Higher efficiency in the development of your 
own semantic assets

Possibility to make national or domain-specific 
extensions

Supports intra-domain and cross-domain 
interoperability

Create common understanding of core 
elements
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Fully aligned with key semantic technologies 
(semantic web, linked data, …)

Expressions in RDF and JSON-LD

Validation tools based on SHACL

Automated data processing

Technical benefits

Benefits of DCAT-AP



L o n g - t e r m  
m a n a g e m e n t a n d  

m a i n t e n a n c e

P o s s i b i l i t y  f o r  
i n t e r o p e r a b l e  
v a r i a t i o n s  f o r  

d i f f e r e n t  d o m a i n s  
( e x t e n s i o n s )

Interoperability 
for Dataset 
sharing

H a r m o n i s e d  
m e t a d a t a

F a c i l i t a t e  o n c e - o n l y  
d e s c r i p t i o n  o f  

m e t a d a t a  



D C AT - A P  

G e o D C AT - A P

Multi-domain
collaboration

M o b i l i t y  
D C AT - A P

D C AT - A P  H V D
Dataset d1

Interoperable Profiles 

• Concise
o easiness to read, editorial effort

• Once-only effort for publishers of datasets

resulting in acceptable implementation effort 



Open community: webinars

DCAT-AP a growing ecosystem

DCAT-AP 3

G e o D C AT - A P
S t a t D C AT - A P

D C AT - A P  H V D

M L D C AT - A P

D a t a  S p a c e s
H e a l t h  D C AT - A P

M o b i l i t y  D C AT - A P
L a n g u a g e  D C AT - A P

Interconnecting communities 

Supporting the discovery of/access to (open) data in a cross-border and cross-domain environment, by describing 
metadata to be harvested across a distributed network of portals.

Support for profiling

Support for publishers and portals

https://joinup.ec.europa.eu/collection/semic-support-centre

COMMUNITY

GitHub

Joinup

MATURE 
IMP LEMEN TATION S

data.europa.eu

https://github.com/SEMICeu/DCAT-AP
https://joinup.ec.europa.eu/collection/semic-support-centre/solution/dcat-application-profile-data-portals-europe
data.europa.eu
http://data.europa.eu/


DCAT-AP 3 status

https://semiceu.github.io/DCAT-AP/releases/3.0.0/

DCAT-AP 3 was released in June 2024 

• Aligned with W3C DCAT 3

• Introduces Dataset Series

• Major editorial update

• Alignment with SEMIC style guide

GeoDCAT-AP 3 in active revision

• https://joinup.ec.europa.eu/collection/semic-
support-centre/news/upcoming-events-may-2024:

• https://github.com/SEMICeu/GeoDCAT-AP

https://joinup.ec.europa.eu/collection/semic-support-centre/news/upcoming-events-may-2024
https://joinup.ec.europa.eu/collection/semic-support-centre/news/upcoming-events-may-2024
https://github.com/SEMICeu/GeoDCAT-AP


Question?

What are the rules to create good, 
interoperable data specifications.

Reuse types

• as-is

• with terminological changes

• with semantical adaptions

Coherency & editorial effort

• internal coherent

o all artifacts express the same knowledge

• external reusable

o artifacts ready for reuse
https://semiceu.github.io/style-guide/1.0.0/index.html

SEMIC Style Guide

https://semiceu.github.io/style-guide/1.0.0/index.html


Case studies

Data.Europa.eu
Data.Europa.eu offers uniform, central access to 
open data from public authorities. The data 
published on data.Europa.eu is harvested from 
various data providers who are expected to make 
their datasets available in DCAT-AP. As a means of 
verifying the quality of provided data and reporting 
issues, data.Europa.eu is using the DCAT-AP 
validator, a validator instance hosted by the Test 
Bed. 

CEF eInvoicing Building Block
The validation of invoices against the European 
standard’s core invoice is the central objective of the 
eInvoicing conformance testing service. Given that 
the supported syntaxes are XML-based, this was 
realised by means of the Test Bed’s core XML 
validation service that was used to create a new 
validator supporting the validation of invoices and 
credit notes for each syntax.

How does it work? Validators

Test Bed is a complete platform consisting of 
both software and hardware components to 
facilitate testing. 

The Test Bed also has standalone validation 
services, operated independently from the Test 
Bed, which focus specifically on receiving 
content via various channels and validating it 
against specifications to produce reports. 

When to use it?

The particular focus is conformance and 
interoperability testing, ensuring that tested 
systems conform to a specification’s 
requirements and can interoperate 
consistently with conformant peer systems.

Interoperability test bed
The Interoperability Test Bed is a service to 
facilitate conformance testing of IT systems. The 
Test Bed is a software system that can be both 
downloaded and installed locally, but also reused 
through a shared online installation operated by 
DIGIT.

https://data.europa.eu/en
https://www.itb.ec.europa.eu/docs/guides/latest/validatingXML
https://www.itb.ec.europa.eu/docs/guides/latest/validatingXML
https://www.itb.ec.europa.eu/itb


Question?

How can publishers validate their efforts?

DCAT-AP provides SHACL shapes which are 
activated in the DCAT-AP validator.

Based Interoperability Test Bed 
(https://www.itb.ec.europa.eu/)

https://www.itb.ec.europa.eu/shacl/dcat-ap/upload

DCAT-AP validator

https://semiceu.github.io/DCAT-AP/releases/3.0.0/#validation-of-dcat-ap
https://www.itb.ec.europa.eu/


Question?

How to share DCAT-AP in a harvesting 
network?

Linked Data Event Streams (LDES)

• https://semiceu.github.io/LinkedDataEve
ntStreams/

• An protocol to share a collection of 
immutable objects in Linked Data native 
format

• LDES apply the linked data concept to 
data event streams. A data stream is 
typically a constant flow of distinct data 
points, each containing information about 
an event or change of state that 
originates from a system that 
continuously creates data. 

https://semiceu.github.io/LDES-DCAT-AP-feeds/index.html

SEMIC DCAT-AP feeds specification

Webinar 30 Apr 2024 : https://joinup.ec.europa.eu/collection/semic-support-centre/event/ldes-webinar

https://semiceu.github.io/LinkedDataEventStreams/
https://semiceu.github.io/LinkedDataEventStreams/


SEMIC Levels of Service Offering

Level 1 Level 2 Level 3 Level 4
Your  Data 

Spaces DCAT-AP 
specification



DCAT-AP 
Profiles
A growing ecosystem

2012

DCAT-AP
FOR
DATA PORTALS
IN EUROPE

DCAT 1



DCAT-AP 
Profiles
A growing ecosystem

2015

DCAT-AP
FOR
DATA PORTALS
IN EUROPE

DCAT 1

GEODCAT-AP
FOR
GEOSPATIAL
DATASETS

STATDCAT-AP
FOR
STATISTICAL
DATASETS



DCAT-AP 
Profiles
A growing ecosystem

2018

DCAT-AP
FOR
DATA PORTALS
IN EUROPE

DCAT 1

GEODCAT-AP
FOR
GEOSPATIAL
DATASETS

STATDCAT-AP
FOR
STATISTICAL
DATASETS

BRegDCAT-AP
FOR
BASE REGISTRIES



DCAT-AP 
Profiles
A growing ecosystem

2020

DCAT-AP 2
FOR
DATA PORTALS
IN EUROPE

DCAT 2

GEODCAT-AP 2
FOR
GEOSPATIAL
DATASETS

STATDCAT-AP
FOR
STATISTICAL
DATASETS

BRegDCAT-AP 
FOR
BASE REGISTRIES



DCAT-AP 
Profiles
A growing ecosystem

2021

DCAT-AP 2
FOR
DATA PORTALS
IN EUROPE

DCAT 2

GEODCAT-AP 2
FOR
GEOSPATIAL
DATASETS

STATDCAT-AP
FOR
STATISTICAL
DATASETS

BRegDCAT-AP 
2
FOR
BASE REGISTRIES



DCAT-AP 
Profiles
A growing ecosystem

2023

DCAT-AP 3
FOR
DATA PORTALS
IN EUROPE

DCAT 3 GEODCAT-AP 2
FOR
GEOSPATIAL
DATASETS

STATDCAT-AP
FOR
STATISTICAL
DATASETS

BRegDCAT-AP 
2
FOR
BASE REGISTRIES

MOBILITY 
DCAT-AP
FOR
TRANSPORT
DATASETS

HEALTH
DCAT-AP
FOR
HEALTH
DATASETS

DCAT-AP HVD
FOR
HIGH VALUE 
DATASETS

LANGUAGE 
DCAT-AP
FOR
LANGUAGE 
DATASETS

DCAT-AP
FOR
SMART DATA 
MODELS (SMART 
CITIES)



DCAT-AP 
Profiles
A growing ecosystem

2023

DCAT-AP 3
FOR
DATA PORTALS
IN EUROPE

DCAT 3 GEODCAT-AP 2
FOR
GEOSPATIAL
DATASETS

STATDCAT-AP
FOR
STATISTICAL
DATASETS

BRegDCAT-AP 
2
FOR
BASE REGISTRIES

MOBILITY 
DCAT-AP
FOR
TRANSPORT
DATASETS

HEALTH
DCAT-AP
FOR
HEALTH
DATASETS

DCAT-AP HVD
FOR
HIGH VALUE 
DATASETS

LANGUAGE 
DCAT-AP
FOR
LANGUAGE 
DATASETS

DCAT-AP
FOR
SMART DATA 
MODELS (SMART 
CITIES)

DCAT-AP 
DE

DCAT-AP 
SE

DCAT-AP 
IT

DCAT-AP 
BE

DCAT-AP 
JRC



GEODCAT-AP
FOR
GEOSPATIAL
DATASETSBasic use case: Make spatial datasets (services, series) searchable on general data portals.

→ improve findability across borders and sectors.

Spatial data natively described by
• core profile of ISO 19115:2003 and ISO 19119
• INSPIRE metadata

GeoDCAT-AP provides an alternative representation of INSPIRE metadata in 2 levels
• GeoDCAT-AP Core: Mapping to existing DCAT-AP terms
• GeoDCAT-AP Extended: Extensions for INSPIRE metadata with no direct DCAT-AP counterpart

Current status: GeoDCAT-AP 2.0.0 (2020)
aligned with W3C DCAT 2, DCAT-AP 2.0.1, INSPIRE Metadata Technical Guidelines 2.0.1

Upcoming: GeoDCAT-AP 3.0.0 (2024)
alignment with W3C DCAT 3, DCAT-AP 3.0, DCAT-AP HVD, INSPIRE Metadata Technical Guidelines 2.2.0

GeoDCAT-AP

General data portals use​
• W3C DCAT​
• DCAT-AP in Europe

https://semiceu.github.io/GeoDCAT-AP/releases/2.0.0/

https://semiceu.github.io/GeoDCAT-AP/releases/2.0.0/


Interoperability between specifications

(even across Standardisation Bodies)

DCAT-AP
FOR
DATA PORTALS
IN EUROPE

W3C
DCAT

GEODCAT-AP 
FOR
GEOSPATIAL
DATASETS

GEODCAT-AP 
GEOSPATIAL
DATASETS
EU MS
Metadata

ISO 
19115

ISO 
19119

ISO 
19139

ISO 19115
INSPIRE

ISO 19115
INSPIRE
EU MS

Metadata

DCAT-AP 
FOR
HIGH VALUE
DATASETS

GeoDCAT-AP: ecosystem

OGC
GeoDCAT



Data Spaces DCAT-AP
variations











A network of interconnected catalogues

Use Case Harvesting



Your  Data 
Spaces DCAT-AP 

specification

Training Material “DCAT-AP for Data Spaces”

• Goal: to provide learners with a comprehensive understanding of DCAT-AP and its practical 
application in improving the findability and reusability of data within Data Spaces. 

• No prerequisites of prior knowledge of semantics or data cataloguing solutions.

• Emphases on the importance of metadata specifications in breaking down data silos and 
improving data findability and reusability.

• Focuses on the practical application of DCAT-AP in the realm of Open Data by providing 
standardized metadata descriptions. 

• Highlights the enhanced findability and accessibility of data as a significant benefit of DCAT-
AP. 

• Provides a comprehensive guide for setting up a DCAT-AP extension and explain the support 
that SEMIC can offer. 

                    https://academy.europa.eu/courses/dcat-ap-for-data-spaces
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Governance of DCAT-AP variations

• Current status: Creation of different variations of DCAT-AP each for data space

• Challenges: 

• how to ensure compliance of each of those with DCAT-AP i.e., 
interoperability between data spaces

• How to have an overview of the different needs and escalate them to 
DCAT-AP? 

• How to provide guidance and compliance validation ?

• Current attempt/proposal: 

• Creation of a coordination group at a policy level with representatives from 
various DG and stakeholders 

• Establish an indirect connection with WGs of various data spaces through 
their policy member in the coordination group. 
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Forthcoming Event

Webinar: SEMIC Specifications for Data Space 
interoperability

Topic: how SEMIC specifications can support interoperability 
in Data Spaces

Date: 09/10/2024 from 10.00 until 12.00 CET.

Registration: https://ec.europa.eu/eusurvey/runner/semic-
data-space-webinar-registration

https://ec.europa.eu/eusurvey/runner/semic-data-space-webinar-registration
https://ec.europa.eu/eusurvey/runner/semic-data-space-webinar-registration


Stay in 

touch 

https://joinup.ec.europa.eu/collection/interoperable-
europe/interoperable-europe 

(@InteroperableEU) / Twitter

DIGIT-INTEROPERABILITY@ec.europa.eu 

Interoperable Europe | LinkedIn

Interoperable Europe - YouTube

https://joinup.ec.europa.eu/collection/interoperable-europe/interoperable-europe
https://joinup.ec.europa.eu/collection/interoperable-europe/interoperable-europe
https://twitter.com/InteroperableEU
mailto:DIGIT-INTEROPERABILITY@ec.europa.eu
https://www.linkedin.com/in/interoperableeurope/
https://www.youtube.com/user/ISAprogramme


Thank you 
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