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NAPs in Europe

* The ITS Directive 2010/40/EU and its
Delegated Regulations required each EU
Member State to set up a National
Access Point (NAP) to publish mobility
data

» 30+ operational NAPs in Europe

* Problem: fragmentation of mobility data
platforms (formats, standards, access
Interfaces, etc.)
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National Access Point Coordination
Organisation for Europe (NAPCORE)

 The NAPCORE project (https://www.napcore.eu)
aims at coordinating all NAPs in Europe on an
organizational and technical level

* The objectives of NAPCORE are:

o establish common recommendations on data
exchange technology, standards, formats,
processes used by the NAPs

o increase interoperability for common data
discoverability and accessibility, thus enabling
pan-European services

o define common strategies concerning existing and
upcoming developments
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https://www.napcore.eu/

Metadata in NAPs

Transportdata.be (Belgian NAP)

TRANSPORTDATA BE

A / Organizations

Service public de Wallonie ...

Walloon road traffic events

Followers

1

Organization

6 MobiRG nfrastructures

SPwW

Service public de Wallonie Mobilité et

Infrastructures

read more
@ Social

0 Twitter
& License

Licence non spécifiée

INNOVATE

B3 Facebook

GROW

Walloon road traffic events

Datasets Organizations News About  Search Q

V4" 474

A MDM Platform
Dataset @ Activity Stream
T&Cs
User Manual
H Imprint
f t
Walloon road traffic events e rection
This feed contains real-time traffic information and safety related traffic infarmation for the Walloon Region : traffic events, incidents, traffic jams, disruptive works,
... This feed s also available via THC. MDM is a project of:

Data and Resources
[

Evénements routiers wallons

Transportation modes covered

Car Cycle Motorcycle

Additional Info

Field

D

Metadata date
Hetadata language

NAP type

Dataset Type

Resource type

Name [ contact point]
Organisation name [publisher]
Name [ publisher]

Address [ publisher ]
E-mail [ publisher]

Website [publisher]

REPEAT

Federal Ministry
for Digital
and Transport

*

Broken

Truck

Value
e732e213-dd72-44Tb-B5d4-2635011d7275
2022-08-19 13:24:24

French

& RTTI - Real time traffic information services
® SRTI - Safety related traffic information

Real-time traffic data

Data set

Direction de IExploitation des Réseaux routiers
SPW Mabilité Infrastructures

Direction de IExploitation des Réseaux routiers
rue DelGrete 22 5020 NAMUR

Direction de IExploitation des Réseaux routiers

https://infrastructures.wallonie.be/

MDM (German NAP)

Mobility
Data
Marketplace

EN
You are logged out.

Help

Publication Details

General Information

Parkdaten Stadt Wuppertal dynamisch

Dynamische Parkdaten im Stadtgebiet Wuppertal, Parkquartiers Wuppertal Barmen und Wuppertal Elberfeld (Infermationen aus dem
Parkleitsystem)

Supplier: Stadt Wuppertal

Owner:

Valid from: \isible only for logged-in users
Valid until: \isible only for logged-in users

Validity data packet {min.}): Visible only for clienis

Data category: Parking and rest area information

Data category detail: General Parking: Availability of parking places

Transport modes: Car
Update interval: 5 min
MDM Brokering: Yes

Terms

Conditions of use: To be determined with data supplier

Model Contract: Model contract Visible only for logged-in users

Geographical Coverage

Wuppertal, Kreisfreie Stadt (DEA1A)

Road network coverage

Network: Urban and local roads

Additional description:

Geo reference

Geo reference method: sonstige

Specifications of Quality Assurance

Text: Visible only for logged-in users
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Heterogeneity of metadata in NAPs

Publication Details

General Information

Parkdaten Stadt Wuppertal dynamisch M etad a‘ta are key to I m p | e m ent a
Dvnan‘_lische Parkdaten im Stadtgebiet Wuppertal, Parkguartiere Wuppertal BEarmen und Wupperial Elberfeld (Infermationen aus dem d a‘t a_S ear C h fu n Ct | O n al | ty
Supplier: Stadt Wuppertal
Visle oy forlogoedinusers Harmonization needed to make
S oo (cross-portal and cross-border) data-
Data category: Parking and rest area information Se arC h e aS | e r
Data category detail: General Parking: Availability of parking places
Transport modes: Car H H
ot ot o « Different terminology (e.g.,
MDM Brokering: supplier vs publisher)
NAP type * RTTI - Real time traffic information services .
s SRTI - Safety related traffic information ¢ D Iﬂ:erent Set Of metad ata (e . g "y

Dataset Type Real-time traffic data NAP type)
S s » Different values for metadata
Hame.[cﬂ.ntact paint] . Dlrec.tlnn.tllellE)cplmtatmn des Reseaux routiers pl’OpeI'tIeS (eg , pI’OpI’Ietary Set Of
Drganisation name [ publisher] SPW Mobilité Infrastructures Data Categorles Only used |n 3
Name [ publisher] Direction de [Exploitation des Réseaux routiers .

. | specific NAP)
Address [ publisher] rue DelGrete 22 5020 NAMUR
E-mail [ publisher] Direction de [Exploitation des Réseaux routiers ° N Ot mac h | ne-re ad ab | e
Website [ publisher] https://infrastructures.wallonie.be/
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DCAT and DCAT-AP: Data Catalogue Interoperability

In the definition of metadata specifications, Semantic Web

technologies offer a valid solution to encode semantics
in an interoperable machine-readable format. dcat:Catalog dcat:CatalogRecord

The Data Catalog Vocabulary (DCAT) is an RDF vocabulary
to describe data catalogues

dcat:Resource

DCAT Application Profile (DCAT-AP) is a profile of DCAT for
data portals in Europe.
DCAT-AP defines:

« cardinalities and obligations (mandatory,
recommended, and optional) for DCAT elements to
be provided

« recommendations for controlled vocabularies to be

adopted for metadata values deat:Distribution
« additional properties that can be used for metadata

The intended DCAT-AP scope is cross-border and cross-
domain, for this reason several DCAT-AP extensions are
defined to meet specific requirements.

dcat:Dataset dcat:DataService
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https://www.w3.org/TR/vocab-dcat-2/
https://joinup.ec.europa.eu/collection/semantic-interoperability-community-semic/solution/dcat-application-profile-data-portals-europe/release/211
https://op.europa.eu/en/web/eu-vocabularies/controlled-vocabularies

DCAT and DCAT-AP: Data Catalogue Interoperability

Using DCAT, publishers increase interoperability and discoverability enabling the possibility for
applications to easily consume metadata from multiple catalogues.

Interoperable and machine-readable metadata European
Data Portal

DCAT-AP DCAT-AP
. " Domain-
National DCAT-AP specific Data
Data Portal P Portal
National extensions Domain extensions
DCAT.BE Data StatDCAT-AP
DCAT‘AP'DE Catalogue GGODCAT‘AP
DCAT-AP-IT transportDCAT-AP
etc. etc.

Custom metadata profile
based on DCAT
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NAPCORE Metadata approach

The Coordinated Metadata Catalogue (CMC), defined under the former EU EIP project, represented a first
elaboration towards NAP metadata harmonisation in the transportation domain.

The definition of napDCAT-AP would like to bridge the gap between metadata initiatives considering specific

requirements of the transportation domain, and the set of recommendations and best practices for metadata
in data catalogues.

Approach: Produce a new metadata specification napDCAT-AP for the NAP domain as a DCAT-AP extension
1. Requirements analyses & roadmap
2. Development of napDCAT-AP
3. Maintenance & governance of napDCAT-AP

DCAT-AP

Extension Extension Extension
"DCAT-AP.de" "GeoDCAT-AP" o "napDCAT-AP"

INNOVATE &~ GROW  REPEAT Copyright © Cefriel — All rights reserved 8


2https:/www.its-platform.eu/achievement/monitoring-harmonisation-of-naps/

Extending DCAT-AP

DCAT-AP extensions should ensure the
compatibility with DCAT-AP, i.e., it should be
possible to extract DCAT-AP compliant metadata from
a set of metadata defined according to the DCAT-AP
extension.

A DCAT-AP extension can:

» provide additional guidelines and
recommendations on the usage of DCAT-AP class
and properties

« extend the scope of the metadata profile

Three main types of modifications are usually defined
through an extension:
1. Changes in cardinalities and obligations
(mandatory, recommended, and optional)
2. Controlled vocabularies to be adopted for
metadata values
3. Additional properties that can be used for
metadata

INNOVATE © GROW  REPEAT

Examples

The property dct:publisher (recommended for
DCAT-AP) is made mandatory for each
dcat:Dataset described

The property dcat:theme should have as value
an element of the controlled vocabulary
defined for the extension (e.g., a taxonomy of
data categories for transportation datasets)

The property napdcat:transportMode is
introduced as mandatory for each
dcat:Dataset described

Copyright © Cefriel — All rights reserved 9



How to extend DCAT-AP?

Objectives:

1. Identify guidelines and best practices to extend
DCAT-AP gk

2. Define aroadmap to extend DCAT-AP

The following inputs were considered:

» documents from the literature describing DCAT-AP and
its extensions,

« artefacts published online for DCAT-AP and its
extensions, and

* interviews with DCAT-AP and SEMIC experts

The performed literature review and the analysis of DCAT-
AP and its extensions is available on the NAPCORE
website (link)

10
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https://napcore.eu/wp-content/uploads/2022/08/NAPCORE-4.4.2.1-Requirement-analysis_v1.0.pdf

A roadmap towards napDCAT-AP

Diagram describing the defined roadmap to extend DCAT-AP. We will go through each of the 5 steps.
Yellow boxes refer to guidelines and best practices discussed in the paper.

Definition of

p of ser
1 reqwrements the controlled implemented
vocabularies to be controlled
for na P DCAT-AP used vocabularies
Analysis of DCAT-
Definition of the AP and existing
requirements for DCATAP Definition/Identification of

napDCAT-AP
considering inputs

from the stakeholders

Identification/

Production of different

extensions RDF class and properties for
the RDF implementation of the
conceptual model

RDF Implementation
of napDCAT-AP

Definition of mandatory/

Production of different

r
optional constraints

Analysis of existing
projects/initiatives for
metadata catalogues in

the transportation

Identification of the
actors to be involved
in the definition of the

Conceptual Model of
napDCAT-AP

Identification of a
methodology for the
definition of the
conceptual model
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~  conceptual model as

domain

e Definition of the
napDCAT-AP domain model

Revision of the
conceptual model

Definition of the
napDCAT-AP Presentation and
acceptance of the
an extension of DCAT- conceptual model

AP

REPEAT

Documentation
and guidelines

for napDCAT-AP

ser of
napDCAT-AP

Definition of guidelines
for the
implementation and
usage of napDCAT-AP in
European NAPs

Definition of guidelines
(and related artifacts)
for the validation of

napDCAT-AP metadata

Production of the
napDCAT-AP
documentation

Definition of a
methodology for the
and update of
structures napDCAT-AP

Definition of the
governance and

Specification of
canonical mappings
with respect to other

relevant metadata
standards (CMC)

Definition of a license
for napDCAT-AP and
controlled vocabularies

Hosting and
publication of
napDCAT-AP

Selection of a
hosting solution
for “controlled
vocabularies”

Identification of a
namespace for
napDCAT-AP and
controlled
vocabularies

Configuration
hosting for
controlled

vocabularies

Configuration of a Publication of the
P y for d
napDCAT-AP

vocabularies

Publication of
napDCAT-AP v1
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Definition of
1 requirements
for napDCAT-AP

. Analysis of DCAT-
Definition of the AP et
requirements for DCAT-AP

napDCAT-AP extensions

considering inputs
from the stakeholders

Analysis of existing
projects/initiatives for
metadata catalogues in

the transportation
domain
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Requirements

Identification of the
actors to be involved
in the definition of the

Conceptual Model of
napDCAT-AP

Identification of a
methodology for the
definition of the
conceptual model

INNOVATE © GROW  REPEAT

Definition of the
napDCAT-AP domain model

Revision of the
conceptual model

Definition of the
napDCAT-AP Presentation and
conceptual model as acceptance of the
an extension of DCAT- conceptual model
AP

Copyright © Cefriel — All rights reserved
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INNOVATE

Identification/ Production of different RDFIm plementatiOn

Implementation of serializations of
the controlled implemented Of Nna p DCAT-AP
vocabularies to be controlled
used vocabularies

Definition/Identification of
RDF class and properties for
the RDF implementation of the
conceptual model

Definition of mandatory/ Production of different
recommended/ serializations of
optional constraints napDCAT-AP

Guidelines Best practices for DCAT-AP
for the extension extensions: the RDF
of DCAT-AP implementation

Artefacts to be
produced

Conceptual Model
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Documentation
and guidelines

for napDCAT-AP

Best practices for
DCAT-AP extensions:
documentation and

guidelines

Artefacts to be
produced

INNOVATE © GROW  REPEAT

Definition of guidelines
(and related artifacts)
for the validation of

napDCAT-AP metadata

Definition of the
governance and
maintenance
structures

napDCAT-AP implementation

Definition of guidelines
for the
implementation and
usage of napDCAT-AP in
European NAPs

Production of the
napDCAT-AP
documentation

Definition of a
methodology for the
revision and update of
napDCAT-AP

Specification of
canonical mappings
with respect to other

relevant metadata
standards (CMCQ)

Definition of a license
for napDCAT-AP and
controlled vocabularies

Copyright © Cefriel — All rights reserved
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napDCAT-AP implementation

napDCAT-AP documentation

and guidelines

REPEAT

Hosting and

publication of

Selection of a
hosting solution
for “controlled
vocabularies”

Configuration
hosting for
controlled

vocabularies

Configuration of a
repository for
napDCAT-AP

napDCAT-AP

Best practices for

DCAT-AP extensions:

hosting and
publication

Identification of a
namespace for
napDCAT-AP and
controlled
vocabularies

Publication of the
controlled
vocabularies

w Publication of
napDCAT-AP v1
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Requirements for napDCAT-AP

Applying the first step of the roadmap for napDCAT-AP

The elicitation of requirements for a transportation metadata specification was based on:

* Literature review: references analysed include previous research, policy documents, and
project documentation.

* Involvement of stakeholders: collect insights and inputs from different perspectives in the
NAP context

o Identify the stakeholders - NAP developer, NAP metadata provider, NAP metadata user,
Metadata experts

o Adopt a template-based approach to collect user needs and requirements

Different requirements elicited (link) and divided into different categories: General (8), Existing
Vocabularies (5), Content (22), Implementation (5).

INNOVATE &~ GROW  REPEAT Copyright © Cefriel — All rights reserved
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https://napcore.eu/wp-content/uploads/2022/08/NAPCORE-4.4.2.1-Requirement-analysis_v1.0.pdf

Content requirements for napDCAT-AP

Metadata date/time for creation/modification of the metadata, the metadata lan-
guage, the responsible for creation and maintenance of the metadata,
conditions of usage of the metadata

Content name, descriptim{, type of resource, dataset type category, service type
category, language

Regulation type(s) of Delegated Regulation (DR) covered

Temporal temporal validity of the information

Geographic area covered, regions in which data are valid and details on the transport
network considered

Georeferencing | location referencing methods and coordinate reference system (CRS)
used within the data

Transportation | transportation system information (transportation modes and operators)

Responsibilities | publisher(s) and owner(s) of the data ]

Usage license, contract or any other condition to use the data

Access encoding, syntax, grammar and data model

Diata Samples data samples

Quality update rate, the quality criteria of the data, the history and status of pro-
cedures to assess the compliance of the Delegated Regulations regarding
the provisioning of data via a NAP

Version changelog and information about the version

INNOVATE

REPEAT

Copyright © Cefriel — All rights reserved

18



Conclusions

» Generic guidelines and best practices to extend DCAT-AP for specific requirements

 Roadmap for the definition of napDCAT-AP as a planned extension of DCAT-AP for National Access
Points and the transportation domain.

 Elicited list of requirements for napDCAT-AP, collected by involving transportation stakeholders, describes
the expected technical, organizational and functional features that should guide the development of
napDCAT-AP.

« The presented roadmap and the requirements will guide the next steps of a dedicated working group within
the NAPCORE project (SubWG4.4), which currently works towards the publication of napDCAT-AP.

« As future work, we will investigate automatic approaches for the harmonisation of NAP metadata based on
the defined napDCAT-AP specification

INNOVATE &~ GROW  REPEAT Copyright © Cefriel — All rights reserved
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