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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

This Group Report (GR) has been produced by ETSI Industry Specification Group (1SG) cross-cutting Context
Information Management (CIM).

Modal verbs terminology

In the present document “should", "should not", "may", "need not", "will", "will not", "can" and "cannot" areto be
interpreted as described in clause 3.2 of the ET S| Drafting Rules (Verbal forms for the expression of provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.

Introduction

The DCAT Application Profile (DCAT-AP) is a specification based on World Wide Web Consortium's Data Catal og
vocabulary (DCAT) for describing public sector and other open datasets in Europe. Itsbasic use caseisto enablea
cross-data portal search for datasets and make public sector data better searchable across borders and sectors. The
present document proposes a mapping to enrich NGSI-L D datasets with metadata aligned with DCAT/DCAT-AP
definitions.

ETSI
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1 Scope

The present document aims at recommending an approach to encode dataset and data services metadata within an
NGSI-LD format using Data Catalog Vocabulary (DCAT) and its Application Profile (DCAT-AP) representation.

2 References

2.1 Normative references

Normative references are not applicable in the present document.

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long-term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] W3C® Recommendation 22 August 2024 "Data Catalog Vocabulary (DCAT) - Version 3".
[i.2] SEMIC community: "DCAT-AP 3.0", 14 June 2024.

NOTE: See dso https://joinup.ec.europa.eu/collecti on/semic-support-centre/sol ution/dcat-applicati on-profil e-
data-portals-europe/rel ease/300.

[i.3] ETSI GS CIM 009 (V1.8.1): "Context Information Management (CIM); NGSI-LD API".
3 Definition of terms, symbols and abbreviations
3.1 Terms
Void.

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

API Application Programming Interface

DCAT Data CATaog vocabulary

DCAT-AP DCAT - Application Profile

DOI Digital Object Identifier

ELI European Legidation Identifier

ETS European Telecommunications Standards I nstitute
EU European Union

ETSI
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EZID | dentifiers made easy

HTTP HyperText Transfer Protocol

IANA Internet Assigned Numbers Authority
IRI Internationalized Resource Identifier
ISG CIM Industry Specification Group on cross-cutting Context | nformation Management
JSON JavaScript Object Notation

LD Linked Data

MAST Mikulski Archive for Space Telescopes
NAL Named Authority Lists

NGS Next Generation Service Interfaces
NGSI-LD Next Generation Service Interface - Linked Data
ODRL Open Digita Rights Language

OoGC Open Geospatial Consortium

PROV-O The PROV Ontology

RDF Resource Description Framework

TB Technical Board

URI Uniform Resource Identifier

URL Uniform Resource Locator

W3ID W3C® Permanent | dentifier

WFS Web Feature Service

XML eXtensible Markup Language

4 DCAT-AP model for describing datasets and data
services

4.0 Introduction

The exponential number of published datasets creates an ever-increasing and more complex data environment for a user
to navigate. Data on its own, without contextual information or linksto other similar sources, often proves difficult to
analyse or interpret.

In Europe, a developing open government data ecosystem is employing various technologies and platforms to foster
both data publication and data usability. A common metadata standard, the DCAT-AP specification, serves as the
universal language amidst this otherwise fragmented environment. This standard-based approach fosters the subsidiarity
principle, empowering open data portal ownersto select platforms and internal structurestailored to their needs.
Nevertheless, these owners are required to furnish DCAT-AP compliant metadata exports for their stored datasets.

"Data Catalog Vocabulary (DCAT) is a Resource Description Framework (RDF) vocabulary designed to facilitate
interoperability between data catalogs published on the Web" [i.1]. DCAT is meant for the description of datasets and
data services using a standard model and vocabulary. DCAT provides RDF classes and properties to allow datasets and
data services to be described and included in a catalogue. This can increase the discoverability of datasets and data
services. It also enables having a decentralized approach to publishing and discovering data catalogues.

Furthermore, the DCAT vocabulary can be extended by adding classes and properties for metadata fields not covered in
the DCAT specification. Each of these new specifications constitutes a DCAT profile, i.e. anamed set of constraints
based on DCAT. Infact, there are already a number of profiles that have been created to extend it for application in data
catalogues in different domains.

"DCAT-APisaDCAT profile for sharing information about catal ogues containing datasets and data services
descriptionsin Europe” [i.2]. This Application Profile provides a minimal common basis within Europe to share
datasets and data services cross-border and cross-domain.

ETSI
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In this respect, an important clarification that has to be done to correctly understand the scope of DCAT-AP is that data
described in a catalogue can come in many formats, ranging from spreadsheets, through XML and RDF to various
specialized formats. DCAT does not make any assumptions about these serialization formats of the datasets but it does
distinguish between the abstract dataset and its different manifestations or distributions. Thus, it isimportant to
differentiate between the dataset (i.e. the entities containing the context information, for example, temperature,
humidity, etc.) and the dataset description (i.e. the entities containing the metadata that describes which entities
compose the dataset, for example, Catalogue, Dataset, DataService, Distribution, etc.). DCAT-AP's scopeison the
dataset description (i.e. the metadata associated to the actual data).

Thus, the main classesin DCAT-AP are thus the classes Catalogue, Dataset, Distribution and Data Service, which can
be combined for the description of each catal ogue as necessary, usually as a mixture of datasets and data services. In the
most recent version of the DCAT-AP specification, dataset series are introduced to further organise the datasets within a
catalogue. DCAT-AP provides a plethora of properties, vocabularies and guidelines to extensively express information
about Open Data.

In this sense, it isimportant to highlight that within the DCAT-AP specification the term Entitiesis actually employed
to define the classes that can be leveraged to describe a catalogue and the datasets and/or data services contained in it.
However, the present document is referring to them using the term Classes in order to not conflict with the concept of
Entity that isused in the ETSI 1SG CIM NGSI-LD standard [i.3] when specifying the mapping between DCAT-AP
Entities (also known as DCAT-AP Classes) and the respective NGSI-LD Entities.

4.1 Prefixes and namespace

For the purposes of the present document, the following prefixes apply:

adms http://www.w3.org/ns/adms#

dcat http://www.w3.org/ns/dcat#

dcatap http://data.europa.eu/r5r/

dct http://purl.org/dc/terms/

foaf http://xmlns.com/foaf/0.1/

locn http://www.w3.0rg/ns/l ocn#

odrl http://www.w3.0rg/ns/odrl/2/

owl http://www.w3.0rg/2002/07/owl#

prov http://www.w3.org/ns/prov#

rdfs http://www.w3.0rg/2000/01/rdf -schemat
skos http://www.w3.0rg/2004/02/skos/corett
spdx http://spdx.org/rdf/terms#

vcard http://www.w3.0rg/2006/vcard/nst

5 DCAT-AP concepts to NGSI-LD mapping

5.0 Foreword
This clause introduces the rules for describing DCAT-AP classes using NGSI-LD.

The objective isto be able to describe the metadata related to NGSI-LD datasets (i.e. context information available
through an NGSI-LD Context Broker) using the conceptual classes defined in the DCAT-AP model.
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5.1 DCAT-AP main classes

51.0 Foreword

First the key classes from the DCAT-AP model are mapped into an NGSI-LD data model.

51.1 Catalogue

Figure 1 shows the attributes and class hierarchy for the main DCAT-AP class, the Catalogue class.

dct:temporalCoverage , A
<<optional>> 0..* dct:PeriodOfTime
dcat:catalogue
<<optional>> 0..*
dct:publisher
<<mandatory>> 1..1
foaf:Agent
dct:creator
<<optional>> 0..1

Figure 1: Attributes and class hierarchy for the Catalogue class

This class is meant for describing a catalogue or repository that hosts the Datasets or Data Services being described. It
has the following properties: applicablelegisation, catalogue, creator, dataset, description, geographical Coverage,
hasPart, homepage, language, licence, modificationDate, publisher, record, releaseDate, rights, service,

temporal Coverage, themes, and title.

Table 1 summarizes these properties as on which type of NGSI-LD property they are mapped into, its description and
usage recommendation, its cardinality and the range for each of them.

ETSI
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Table 1: Details on the Catalogue entities' properties

NGSI-LD type
Property

Description and Usage
The legislation that mandates the creation
or management of the Catalogue.

Card
0.*

Range
eli:LegalResource

catalogue

Relationship

A catalogue whose contents are of interest
in the context of this catalogue.

0.*

dcat:Catalogue

creator

Relationship

An entity responsible for the creation of the
catalogue.

0.1

foaf:Agent

dataset

Relationship

A Dataset that is part of the Catalogue. As
empty Catalogues are usually indications of
problems, this property should be combined
with the property service to implement an
empty Catalogue check.

dcat:Dataset

description

Property

A free-text account of the Catalogue. This
property can be repeated for parallel
language versions of the description.

rdfs:Literal

geographicalCoverage

Relationship

A geographical area covered by the
Catalogue. It can be represented using a
controlled vocabulary or with geographic
coordinates. The EU Vocabularies Name
Authority Lists have to be used for
continents, countries and places that are in
those lists; if a particular location is not in
one of the mentioned Named Authority
Lists, Geonames URIs have to be used.

dct:Location

hasPart

Relationship

A related Catalogue that is part of the
described Catalogue.

dcat:Catalogue

homepage

Property

A web page that acts as the main page for
the Catalogue.

foaf:Document

language

Property

A language used in the textual metadata
describing titles, descriptions, etc. of the
Datasets in the Catalogue. This property
can be repeated if the metadata is provided
in multiple languages. EU Vocabularies
Languages Named Authority List
(http://publications.europa.eu/resource/auth
ority/language).

dct:LinguisticSystem

license

Property

A licence under which the Catalogue can
be used or reused.

dct:LicenseDocument

modificationDate

Property

The most recent date on which the
Catalogue was modified.

rdfs:Literal

publisher

Relationship

An entity (organisation) responsible for
making the Catalogue available.

foaf:Agent

record

Relationship

A Catalogue Record that is part of the
Catalogue.

dcat:CatalogueRecor
d

releaseDate

Property

The date of formal issuance (e.qg.
publication) of the Catalogue.

0.1

rdfs:Literal

rights

Property

A statement that specifies rights associated
with the Catalogue.

0.1

dct:RightsStatement

service

Relationship

A site or end-point (Data Service) that is
listed in the Catalogue. As empty
Catalogues are usually indications of
problems, this property should be combined
with the property dataset to implement an
empty Catalogue check.

dcat:DataService

temporalCoverage

Property

A temporal period that the Catalogue
covers.

dct:PeriodOfTime

ETSI
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Property NGSI-LD type Description and Usage Card Range
themes Property A knowledge organization system used to 0..* |skos:ConceptScheme

classify the Resources that are in the
Catalogue. This property refers to a
knowledge organization system used to
classify the Catalogue's Datasets. It needs
to have at least the value NAL:data-theme
as this is the mandatory controlled
vocabulary for dcat:theme. The values to be
used for this property are the URIs of the
concepts in the Dataset Theme Vocabulary
(http://publications.europa.eu/resource/auth
ority/data-theme).

title Property A name given to the Catalogue. This 1.* |rdfs:Literal
property can be repeated for parallel
language versions of the name.

Listing 1 shows an excerpt of the schemafor the NGSI-LD mapping for the DCAT-AP Catalogue class. The complete
JSON Schema can be found in Annex B.

Listing 1: Snippet of the JSON Schema for the NGSI-LD Catalogue entity

{
"$schema": "https://json-schema. org/draft/2020-12/schem",
"$schemaVersion": "1.0.1",
"$id": "DCAT- AP_NGSI - LD _Mappi ng/ Cat al ogue/ schema. j son",
"title": "Catal ogue DCAT- AP,
"description": "Catal ogue of datasets conpliant w th DCAT- AP specification version 3.0.0.",
"type": "object",
"properties": {
"type": {
"description": "Property. Mdel:'https://schema.org/ Text'. It has to be Catal ogue",
"type": "string",
"enuni: ["Catal ogue"]
"id":
"description": " ldentifier format of any NGSI entity of type Catal ogue.",
"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALAVWA-AV ANV EIVNSNNHNNNN[WN] T @, VNN 48

}

: ppl i cabl eLegi sl ation": {
"description": "Property. Model:'http://data.europa.eu/eli/ontol ogy#Legal Resource'. The
| egislation that nandates the creati on or managenment of the Catal og",

}

’ at al ogue": {
"description": "Relationship. Mdel:"'http://ww.w3.org/ns/dcat#Catal og'. This relationship
refers to the catal ogue(s) whose contents are of interest in the context of this catal ogue",

}

’reator": {
"description": "Relationship. Mdel:'http://xmns.conm foaf/0.1/Agent'. The entities
primarily responsible for producing the catal ogue",

"dataset": {...

"description": "Relationship. Mdel:"http://ww.w3. org/ns/dcat#dataset'. This rel ationship
links the Catal ogue with the Dataset(s) that is(are) part of the Catal ogue",

}

escription": {

"description": "Property. Model:'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains a free-text account of the Catal ogue. This property can contain parallel
| anguage versions of the description.",

}

’ eogr aphi cal Coverage": {
"description": "Relationship. Mdel:'http://purl.org/dc/terms/Location'. This relationship
refers to a geographical area covered by the Catal ogue",

)

ETSI



12 ETSI GR CIM 048 V1.1.1 (2024-09)

"hasPart": {
"description": "Relationship. Mdel:"'http://ww.w3.org/ns/dcat#Catal og'. This relationship
refers to a related Catal ogue that is part of the described Catal ogue",

}

’orrepage": {
"description": "Property. Mdel:"'http://xmns.con foaf/0.1/ homepage'. This property refers
to a web page that acts as the nmin page for the Catal ogue",

}

anguage": {

"description": "Property. Mdel:'http://purl.org/dc/termns/LinguisticSystem . This property
refers to a | anguage used in the textual netadata describing titles, descriptions, etc. of the
Dat asets in the Catal ogue. This property can include nultiple references if the netadata is
provided in nultiple | anguages. DCAT- AP specificati on mandates the use of EU Vocabul ari es
Languages Naned Authority List",

}

"|icense": {
"description": "Relationship. Mdel:'http://purl.org/dc/termns/Li censeDocunent'. This
relationship links to the |icence under which the Catal ogue can be used or reused",

}
"nodi fi cationDate":

"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains the nost recent date on which the Catal ogue was nodified",

b
"publisher": {
"description": "Relationship. Mdel:"http://xmns.conm foaf/0.1/#term Agent'. This
relationship links to an entity (organisation) responsible for making the Catal ogue avail abl e",

"’recor d": {
"description": "Relationship. Mdel:"'http://ww. w3. org/ ns/dcat #Cat al ogRecord'. This
relationship refers to the Catal ogue Record(s) that is(are) part of the Catal ogue",

}

’el easeDate": {
"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains the date of formal issuance (e.g., publication) of the Catal ogue",

}
"rights": {

"description": "Property. Mdel:'http://purl.org/dc/ternms/ R ghtsStatement'. This property
refers to a statenent that specifies rights associated with the Catal ogue. DCAT-AP specification
mandat es the use of Access R ghts Naned Authority List vocabul ary",

}

"’ervi ce": {

"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat #Dat aServi ce'. This
relationship refers to the site(s) or end-point(s) (Data Service) that is(are) listed in the
Cat al ogue",

}

’enpor al Coverage": {
"description": "Property. Mdel:'http://purl.org/dc/ternms/PeriodOTime'. This property
refers to the tenporal period that the Catal ogue covers",

}

"t hemes" : {
"description": "Property. Model:'http://ww.w3. org/ 2004/ 02/ skos/ cor e#Concept Schene' . Thi s
property refers to the know edge organi zati on systen(s) used to classify the Catal ogue's Datasets.

DCAT- AP speci fication nandates the use of Dataset Thene Vocabul ary",

b
"title": {

"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf-schema#Literal'. This
property contains a name given to the Catal ogue. This property can contain parallel |anguage
versions of the title",

J

ontext": {
"type": "array"

b
"required": [
ig
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"type",
"description",
"publisher"”,
"title"

Some exampl es of the usage of the NGSI-LD entity of type Catalogue can be found in Annex A.

51.2 Dataset

Figure 2 shows the attributes and class hierarchy for the DCAT-AP Dataset class.

dcatResource

dcat:Dataset

<<mandatory>>
+  dctdescription: rdfs:Literal [1..*]
+  dcttitle: rdfs:Literal [1..*]

<< recommended >>
+ dcat:contactPoint: vcard:Kind[0..*] dcat:hasVersion
+ dcatkeyword: rdfs:Literal [0..*] <<optional>> 0..*
+ dcattheme: skosConcept [0..*]

<< optional >>

dctacc ights: dctRigt 1t[0..1]

dcatap: i islation: eli:LegalResource [0..*]

dct:conformsTo: dct:Standard [0..*] dct:source
dcat: tation: foaf:D t[0..*] <<optionat=> 0..*

dcat:Distril

dctfrequency: dctFrequency [0..1]
dctidentifier: rdfs:Literal [0..*]

dcat

<<recommended>> 0.*

dctisR edBy: rdfs:R e [0.%]
dcatlandingPage: foaf Document [0..*]
adms:sample det detLi ot 0.4

<<optional>> 0.* dct:modificationDate: TemporalLiteral [0..1]

dctotherldentifier: rdfs:Literal [0..*]
dct:provenance: dct:ProvenanceStatement [0..*]
prov:qualifiedAttribution: prov:Attribution [0..*] detgeographicalCoverage N -
dcat:qualifiedRelation: dcat:Relationship [0..*] : 0. dctLocation
dctrelatedResource: rdfs:Ri e [0.4] N
dctreleaseDate: TemporalLiteral [0..1]
dcat:spatialResolution: xsd:decimal [0..*]
dcattemporalResolution: xsd:duration [0..*]
dctitype: skosConcept [0..1] .
deatversion: rdfs:Literal [0.] o e 4
adms:versionNotes: rdfs:Literal [0..*]
prov.wasGeneratedBy: prov:Activity [0..*]

L A T A T 2 2 2 2 I SN S

foafAgent
dct:temporalCoverage o
<<optional>> 0..* dcatinSeries
<<optional>> 0.* dct:creator
<<optional>> 0.*
dcat:DatasetSeries
dct:PeriodOfTime

Figure 2: Attributes and class hierarchy for the Dataset class

This classis meant for describing a conceptual entity that represents the information published. It has the following
properties. accessRights, applicablel egidation, conformsT o, contactPoint, creator, datasetDistribution, description,
documentation, frequency, geographicalcoverage, hasVersion, identifier, inSeries, isReferencedBy, keyword,
landingPage, language, modificationDate, otherldentifier, provenance, publisher, qualifiedAttribution,
qualifiedRelation, relatedResource, rel easeDate, sample, source, spatia Resolution, temporal Coverage,

temporal Resol ution, theme, title, type, version, versionNotes, and wasGeneratedBY.

Table 2 summarizes these properties as on which type of NGSI-LD property they are mapped into, its description and
usage recommendation, its cardinality and the range for each of them.
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Table 2: Details on the Dataset entities' properties

Property NGSI-LD type Description and Usage Card. Range
accessRights Property Information that indicates whether the 0..1 |dct:RightsStatement
Dataset is publicly accessible, has
access restrictions or is not public.

applicableLegislation Property The legislation that mandates the 0..* |eli:LegalResource
creation or management of the Dataset.

conformsTo Property An implementing rule or other 0..* |dct:Standard
specification.

contactPoint Relationship  |Contact information that can be used 0..* |vcard:Kind
for sending comments about the
Dataset.

creator Relationship  |An entity responsible for producing the 0..* |foaf:Agent
dataset.

datasetDistribution Relationship  |An available Distribution for the 0..* |dcat:Distribution
Dataset.

description Property A free-text account of the Dataset. This | 1..* |rdfs:Literal

property can be repeated for parallel
language versions of the description.

o

documentation Property A page or document about this Dataset. foaf:Document

frequency Property The frequency at which the Dataset is 0..1 |dct:Frequency
updated. EU Vocabularies Frequency
Named Authority List
(http://publications.europa.eu/resource/
authority/frequency).

geographicalCoverage |Relationship |A geographic region that is covered by 0..* |dct:Location
the Dataset. It can be represented
using a controlled vocabulary or with
geographic coordinates. The EU
Vocabularies Name Authority Lists
have to be used for continents,
countries and places that are in those
lists; if a particular location is not in one
of the mentioned Named Authority
Lists, Geonames URIs have to be used.

hasVersion Relationship  |A related Dataset that is a version, 0..* |dcat:Dataset
edition, or adaptation of the described
Dataset.

inSeries Relationship  |A dataset series of which the datasetis | 0..* |dcat:DatasetSeries
part.

isReferencedBy Relationship  |A related resource, such as a 0..* |rdfs:Resource

publication, that references, cites, or
otherwise points to the dataset.

keyword Property A keyword or tag describing the 0..* |rdfs:Literal
Dataset.
landingPage Property A web page that acts as the main page | 0..* |foaf:Document

for the Catalogue. It is intended to point
to a landing page at the original data
provider, not to a page on a site of a
third party, such as an aggregator.

language Property A language of the Dataset. This 0..* |dct:LinguisticSystem
property can be repeated if there are
multiple languages in the Dataset. EU
Vocabularies Languages Named
Authority List
(http://publications.europa.eu/resource/
authority/language).

modificationDate Property The most recent date on which the 0..1 |rdfs:Literal
Dataset was changed or modified.

otherldentifier Property A secondary identifier of the Dataset. 0..* |rdfs:Literal
Examples are DataCite, DOI, EZID or
Wa3ID.

provenance Property A statement about the lineage of a 0..* |dct:ProvenanceStatement
Dataset.
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Property NGSI-LD type Description and Usage Card. Range

publisher

Relationship

An entity (organisation) responsible for
making the Dataset available.

foaf:Agent

qualifiedAttribution

Relationship

An Agent having some form of
responsibility for the resource.

dcat:Attribution

qgualifiedRelation

Relationship

A description of a relationship with
another resource.

dcat:Relationship

relatedResource

Relationship

A related resource.

rdfs:Resource

releaseDate

Property

The date of formal issuance (e.g.
publication) of the Dataset.

rdfs:Literal

sample

Relationship

A sample distribution of the dataset.

dcat:Distribution

source

Relationship

A related Dataset from which the
described Dataset is derived.

dcat:Dataset

spatialResolution

Property

The minimum spatial separation
resolvable in a dataset, measured in
meters.

xsd:decimal

temporalCoverage

Property

A temporal period that the Dataset
covers.

dcat:PeriodOfTime

temporalResolution

Property

The minimum time period resolvable in
the dataset.

xsd:duration

theme

Property

A category of the Dataset. A Dataset
may be associated with multiple
themes. The values to be used for this
property are the URIs of the concepts in
the Dataset Theme Vocabulary
(http://publications.europa.eu/resource/
authority/data-theme).

skos:Concept

title

Property

A name given to the Dataset. This
property can be repeated for parallel
language versions of the name.

rdfs:Literal

datasetType

Property

A type of the Dataset. A recommended
controlled vocabulary data-type is
foreseen.

skos:Concept

version

Property

The version indicator (name or
identifier) of a resource.

rdfs:Literal

versionNotes

Property

A description of the differences
between this version and a previous
version of the Dataset. This property
can be repeated for parallel language
versions of the version notes.

rdfs:Literal

wasGeneratedBy

Relationship

An activity that generated, or provides
the business context for, the creation of
the dataset.

prov:Activity

Listing 2 shows an excerpt of the schemafor the NGSI-LD mapping for the DCAT-AP Dataset class. The complete
JSON Schema can be found in Annex B.

Listing 2: Snippet of the JSON Schema for the NGSI-LD Dataset entity

{
"$schema": " https://json-schema. org/draft/2020-12/schema ",
"$schemaVersion": "1.0.1",
"$id": "DCAT- AP_NGSI - LD _Mappi ng/ Dat aset/ schema. j son",
"title": "Dataset DCAT-AP",
"description": "Datasets conpliant w th DCAT- AP specification version 3.0.0.",
"type": "object",
"properties": {
"type": {
"description": "Property. Model:'https://schema.org/ Text'. It has to be Dataset",
"type": "string",
"enunt': ["Dataset"]
}
"idr {
"description": Identifier format of any NGSI entity of type Dataset.",
1
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"accessRights": {

"description": "Property. Model:"http://purl.org/dc/terns/ R ghtsStatement'. This property
refers to a statenent that specifies rights associated with the Dataset. The Access Rights Naned
Authority List is the recommended vocabul ary provi ded at
http://publications. europa. eu/ resource/ aut hority/access-right",

}

ppl i cabl eLegi sl ation": {

"description": "Property. Model:'http://data.europa.eu/eli/ontol ogy#Legal Resource'. The

| egi slation that mandates the creation or managenment of the Dataset. It is aligned with the

ontol ogy included in Council conclusions inviting the introduction of the European Legi sl ation
Identifier (ELI). In this data specification the use is restricted to instances of this class that
follow the (ELI) UR guidelines.",

}

’onform;To": {
"description": "Relationship. Mdel:"'http://purl.org/dc/terms/Standard' . An inplenmenting
rule or other specification.",

}

ontactPoint": {

"description": "Relationship. Mdel:'vcard\thttp://ww. w3. org/ 2006/ vcard/ ns#Ki nd' . Cont act
information that can be used for sending comments about the Dataset. Note that the class Kind is
the parent class for the four explicit types of vCard (Individual, Organization, Location,

G oup).",

}

creator”: {
"description": "Relationship. Mdel:'http://xmns.com foaf/0.1/Agent'. The entities
primarily responsi ble for producing the dataset",

}

’atasetDistribution": {
"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat#dataset'. This relationship
links to available Distribution(s) for the Dataset.",

}

"¢ escription": {
"description": "Property. Model:'http://ww.w3.org/2000/01/rdf-schema#Literal'. This
property contains a free-text account of the Dataset. This property can be repeated for parallel

| anguage versions of the description.",

}

’ocurrent ation": {
"description": "Property. Mdel:"'http://xmns.con foaf/0.1/ homepage'. This property refers
to a page or docunent about this Dataset.",

}

requency”: {

"description": "Property. Mdel:"'http://purl.org/dc/ternms/Frequency'. This property refers
to the frequency at which the Dataset is updated. The EU Vocabul ari es Frequency Naned Authority
List is the recomrended vocabul ary provi ded at

http://publications. europa. eu/ resource/ aut hority/frequency",

}

’ eogr aphi cal Coverage": {
"description": "Relationship. Mdel:'http://purl.org/dc/ternms/Location'. This relationship
refers to a geographical area covered by the Catal ogue",

}

hasVer si on": {
"description": "Relationship. Mdel:"'http://ww.w3.org/ns/dcat#Catal og'. This rel ationship
refers to a related Dataset that is a version, edition, or adaptation of the descri bed Dataset.",

.
"inSeries": {
"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat #Dat aset Series'. This
relationship links to the dataset series of which the dataset is part.",

Y
"i sRef erencedBy": {

"description": "Relationship. Mdel:"'http://ww.w3.org/ 2000/ 01/ rdf - schema#Resource' . A
rel ated resource, such as a publication, that references, cites, or otherw se points to the
dat aset . ",

}

’ eyword": {
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"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf-schena#Literal'. This
property contains a keyword or tag describing the Dataset. This property can contain as many
keywords as necessary",

}
"l andi ngPage": {
"description": "Property. Mdel:"'http://xmns.con foaf/0.1/ homepage'. This property refers
to a web page that provides access to the Dataset, its Distributions and/or additional
information.",

}

anguage": {

"description": "Property. Model:"'http://purl.org/dc/terms/LinguisticSystem . This property
refers to a | anguage of the Dataset. This property can be repeated if the netadata is provided in
mul ti pl e | anguages. The EU Vocabul ari es Languages Nanmed Authority List is the recommended
vocabul ary provided at http://publications. europa. eu/ resource/ aut hority/l anguage",

}
"nodi ficationDate": {

"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains the nost recent date on which the Catal ogue was nodified",

"ot her | dentifier": {
"description": "A secondary identifier of the Dataset. Exanples are MAST/ADS, DataCte, DO,
EZID or WBID. ",

=

"provenance": {
"description": "Property. Model:'http://purl.org/dc/terns/ProvenanceStatenent'. A statenent
about the |ineage of a Dataset. Any changes in ownership and custody of the Dataset since its
creation that are significant for its authenticity, integrity, and interpretation."”,

}
"publisher": {

"description": "Relationship. Mdel:'http://xmns.conm foaf/0.1/#term Agent'. This
relationship links to an entity (organi sation) responsible for making the Dataset avail able",

}
"qualifiedAttribution": {

"description": "Relationship. Mdel:"'http://ww.w3.org/ns/prov#Attribution'.Used to link to
an Agent having some formof responsibility for the resource, but where the nature of the
rel ationship is known but does not match one of the standard [ DCTERVS] properties (dct:creator,
dct: publisher).",

}

"qualifiedRelation": {

"description": "Relationship. Mdel:"http://ww.w3. org/ns/dcat#Rel ationship'.Used to link to
anot her resource where the nature of the relationship is known but does not match one of the
standard [ DCTERMS] properties or [PROV-C properties"”,

"rel at edResour ce" : {
"description": "Relationship. Mdel:"'http://ww. w3. org/ 2000/ 01/ rdf - schema#Resource' . A
rel ated resource. ",

}

| el easeDate": {
"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf-schema#Literal'. This
property contains the date of formal issuance (e.g., publication) of the Dataset",

}s
"sanpl e": {

"description": "Relationship. Mdel:"http://ww.w3. org/ns/dcat#dataset'. This rel ationship
links to sanple Distribution(s) of the Dataset.",

}

’ource": {
"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat#Catal og'. This relationship
refers to a related Dataset from which the described Dataset is derived.",

}

’ pati al Resol ution": {
"description": "Property. Model:'http://ww.w3. org/ 2001/ XM_.Schema#deci mal ' . This property
refers to the mnimum spatial separation resolvable in a dataset, neasured in neters.",

=
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"t enpor al Coverage": {
"description": "Property. NModel:'http://purl.org/dc/terns/PeriodOTine'. This property
refers to the tenporal period that the Dataset covers",

"ienpor al Resol ution": {
"description": "Property. Model:"'http://ww.w3. org/ 2001/ XM_.Schema#durati on'. This property
refers to the minimumtine period resolvable in the dataset.",

}

"theme": {

"description": "Property. Model:'http://ww.w3. org/ 2004/ 02/ skos/ cor e#Concept Schenme' . Thi s
property refers to a know edge organi zati on systemused to classify the Catal ogue's Datasets. The
Dat aset Theme Vocabul ary is the recomrended vocabul ary provi ded at

http://publications. europa. eu/ resource/ aut hority/ data-thenme",

}
"title": {
"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains a nane given to the Dataset. This property can be repeated for parallel |anguage
versions of the title",

T
"dat aset Type": {

"description": "Property. Model:"'http://ww.w3. org/ 2004/ 02/ skos/ core#Concept'. This property
contains the nature or genre of the resource. The Dataset-type authority table is the recomended
vocabul ary provided at http://publications. europa. eu/ resource/ dat aset/ dat aset -t ype",

}

" ersion": {
"description": "Property. Model:'http://ww.w3.org/2000/01/rdf-schena#lLiteral'. The version
i ndi cator (nane or identifier) of a resource.",

}
"versi onNotes": ({

"description": "Property. Model:"'http://ww.w3. org/ 2000/ 01/ rdf -schema#Literal'. A
description of the differences between this version and a previous version of the Dataset. This
property can be repeated for parallel |anguage versions of the version notes.",

I
"wasGener at edBy": {

"description": "Relationship. Mdel:"'http://ww. w3. org/ns/prov#Activity'. An activity that
generated, or provides the business context for, the creation of the dataset",

}

ontext": {
"type": "array"

e
"required": ["id", "type", "description", "publisher", "title"],
"addi ti onal Properties": false

}

Some exampl es of the usage of the NGSI-LD entity of type Dataset can be found in Annex A.

51.3 Dataset Series

Figure 3 shows the attributes and class hierarchy for the DCAT-AP DatasetSeries class.
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dcat:DatasetSeries

<<mandatory=>
+ dct.description: rdfs:Literal [1..*]
+  dcttitle: rdfs:Literal [1..*]

<< recommended >>
+ dcat.contactPoint: vcard:Kind[0..*]

<< optional >>

+ dcatap:applicableLegislation: eli.LegalResource [0..*]
dct:frequency: dct:Frequency [0..1]

dctreleaseDate: TemporalLiteral [0..1]
dctmodificationDate: TemporalLiteral [0..1]

detaenaranhicalCoverane detl ocation 10 *1

o+ o+ o+

Figure 3: Attributes and class hierarchy for the DatasetSeries class

This classis meant for representing a collection of datasets that are published separately, but share some characteristics
that group them. It has the following properties. applicable legidation, contact point, description, frequency,
geographical coverage, modification date, publisher, release date, temporal coverage, and title.

Table 3 summarizes these properties as on which type of NGSI-LD property they are mapped into, its description and
usage recommendation, its cardinality and the range for each of them.

Table 3: Details on the DatasetSeries entities' properties

Property NGSI-LD type | Description and Usage Card. Range
applicableLegislation Property The legislation that mandates the creation or | 0..* |eli:LegalResource
management of the Dataset Series.
contactPoint Relationship Contact information that can be used for 0..* |vcard:Kind
sending comments about the Dataset
Series.
description Property A free-text account of the Dataset Series. 1.* |rdfs:Literal

This property can be repeated for parallel
language versions. It is recommended to
provide an indication about the dimensions
the Dataset Series evolves.

frequency Property The frequency at which the Dataset Series 0..1 |dct:Frequency
is updated. EU Vocabularies Frequency
Named Authority List
(http://publications.europa.eu/resource/auth
ority/frequency).

geographicalCoverage |Relationship A geographic region that is covered by the 0..* |dct:Location
Dataset Series. It can be represented using
a controlled vocabulary or with geographic
coordinates. The EU Vocabularies Name
Authority Lists have to be used for
continents, countries and places that are in
those lists; if a particular location is not in
one of the mentioned Named Authority Lists,
Geonames URIs have to be used.
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Property NGSI-LD type Description and Usage Card. | Range
modificationDate Property The most recent date on which the Dataset 0..1 |rdfs:Literal

Series was changed or modified. This is not
equal to the most recent modified dataset in
the collection of the dataset series.
publisher Relationship An entity (organisation) responsible for 0..1 |foaf:Agent
ensuring the coherency of the Dataset
Series. The publisher of the dataset series
may not be the publisher of all datasets. E.g.
a digital archive could take over the
publishing of older datasets in the series.
releaseDate Property The date of formal issuance (e.qg. 0..1 |rdfs:Literal
publication) of the Dataset Series. The
moment when the dataset series was
established as a managed resource. This is
not equal to the release date of the oldest
dataset in the collection of the dataset
series.

temporalCoverage Property A temporal period that the Dataset Series 0..* |dcat:PeriodOfTime
covers. When temporal coverage is a
dimension in the dataset series then the
temporal coverage of each dataset in the
collection should be part of the temporal
coverage. In that case, an open-ended value
is recommended, e.g. after 2012.

title Property A name given to the Dataset Series. This 1.* |rdfs:Literal
property can be repeated for parallel
language versions of the name.

Listing 3 shows an excerpt of the schemafor the NGSI-LD mapping for the DCAT-AP Dataset Series class. The
complete JSON Schema can be found in Annex B.

Listing 3: Snippet of the JSON Schema for the NGSI-LD Dataset Series entity

{

"$schema": "https://json-schema. org/draft/2020-12/schema",

"$schemaVersion": "1.0.1",

"$i d": "DCAT- AP_NGSI - LD Mappi ng/ Dat aset Seri es/ schena. j son",

"title": "Dataset DCAT-AP",

"description": "Dataset Series conpliant with DCAT-AP specification version 3.0.0.",

"type": "object",

“"properties": {

"type": {

"description": "Property. Model:'https://schema.org/ Text'. It has to be DatasetSeries",
"type": "string",
"enunl': ["DatasetSeries"]

"id |
"description": " ldentifier format of any NGSI entity of type DatasetSeries.",

}
"appl i cabl eLegi sl ation": {

"description": "Property. Model:'http://data.europa.eu/eli/ontol ogy#Legal Resource'. The

| egi sl ation that mandates the creati on or managenent of the Dataset. It is aligned with the
ontol ogy included in Council conclusions inviting the introduction of the European Legi sl ation
Identifier (ELI). In this data specification the use is restricted to instances of this class that
follow the (ELI) UR guidelines.",

}

ontactPoint": {

"description": "Relationship. Mdel:'vcard\thttp://ww. w3. org/ 2006/ vcard/ ns#Ki nd' . Cont act
informati on that can be used for sending comments about the Dataset Series. Note that the class
Kind is the parent class for the four explicit types of vCard (Individual, O ganization, Location,
G oup).",

}

"description": {

"description": "Property. Model:'http://ww.w3.org/2000/01/rdf-schenma#Literal'. This
property contains a free-text account of the Dataset Series. This property can be repeated for
paral | el |anguage versions of the description.",
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}

requency”: {

"description": "Property. Mdel:"'http://purl.org/dc/ternms/Frequency'. This property refers
to the frequency at which the Dataset Series is updated. The EU Vocabul ari es Frequency Named

Aut hority List is the recommended vocabul ary provi ded at

http://publications. europa. eu/ resource/ aut hority/frequency",

}

’ eogr aphi cal Coverage": {
"description": "Relationship. Mdel:'http://purl.org/dc/ternms/Location'. This relationship
refers to a geographical area covered by the Catal ogue",

}
"nodi ficationDate": {

"description": "Property. Model:'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains the nost recent date on which the Catal ogue was nodified",

I
"publisher": {

"description": "Relationship. Mdel:'http://xmns.conm foaf/0.1/#term Agent'. This
relationship links to an entity (organisation) responsible for making the Dataset avail able",

}

| el easeDate": {
"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf-schenma#Literal'. This
property contains the date of formal issuance (e.g., publication) of the Dataset",

"ienpor al Coverage": {
"description": "Property. NModel:'http://purl.org/dc/terns/PeriodOTine'. This property
refers to the tenporal period that the Dataset covers",

}
"title": {
"description": "Property. Model:"'http://ww:.w3.org/2000/01/rdf -schema#Literal'. This
property contains a nane given to the Dataset Series. This property can be repeated for parallel
| anguage versions of the title",

}

ontext": {
"type": "array"

}

equired": ["id", "type", "description", "title"],
"addi ti onal Properties": false

}

Some exampl es of the usage of the NGSI-LD entity of type DatasetSeries can be found in Annex A.

514 Distribution

Figure 4 shows the attributes and class hierarchy for the DCAT-AP Distribution class.
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dctlicense
<<recommended>> 0..1

dcat:accessService
<<optional>> 0.*

dcat:Distribution

<<mandatory>>
+ dcataccessURL: rdfs:Resource [1..*]

<< recommended >> -
+  dcatap:availability: skosConcept [0..1] dcatDataService
+ dctdescription: rdfs:Literal [0..*]
+ dctformat: dctMediaTypeOrExtent [0..1] dctLicenseDocument

<< optional >>

dcatap:applicableLegislation: eli:LegalResource [0..*]
dcatbyteSize: xsd:NonNegativelnteger [0..1]
spdx.checksum: spdx:Checksum [0..1]
dcat.compressFormat: dctMediaType [0..1]
dct:conformsTo: dct:Standard [0..*]
dcat.downloadURL: rdfs:Resource[0..*]
odrl:hasPolicy: odrl:Policy [0..1]
dctlanguage: dct:LinguisticSystem [0..*]
dcat:mediaType: dctMediaType [0..1]
dct:modificationDate: TemporalLiteral [0..1]
dcat.packageFormat: dctMediaType [0..1]
foaf.page: foaf. Document [0..*]

dctrights: dct:RightsStatement [0..1]
dcttitle: rdfs:Literal [0..*]

dctreleaseDate: TemporalLiteral [0..1]
dcat:spatialResolution: xsd:decimal [0..*]
adms:status: skosConcept [0..*]
dcattemporalResolution: xsd:duration [0..*]

+ ++ +++ 4+ 4+ +++ 4+ 4+ + 4+ + + 4+

Figure 4. Attributes and class hierarchy for the Distribution class

This class is meant for describing a physical embodiment of the Dataset in a particular format. Distributions are specific
representations of a dataset, described with the intend to facilitate the delivery of the data asfile to a user. The access
URL (preferably download URL) will provide a simple way to obtain (download) the content of the dataset in the
representation specified by the distribution. The obtained (downloaded) content is fully determined by the publisher of
the distribution. Only after obtaining the data the (re)user can change the data according to its needs.

It has the following properties. accessService, accessURL, applicablelegidation, availability, byteSize, checksum,
compressionFormat, description, documentation, downloadURL, format, hasPolicy, language, licence, linkedSchemas,
mediaType, modificationDate, packagingFormat, releaseDate, rights, spatial Resolution, status, temporal Resolution, and
title.

Table 4 summarizes these properties as on which type of NGSI-LD property they are mapped into, its description and
usage recommendation, its cardinality and the range for each of them.

Table 4: Details on the Distribution entities' properties

Property NGSI-LD Description and Usage
type
accessService Relationship [A data service that gives access to the ..* |dcat:DataService
distribution of the dataset.
accessURL Property A URL that gives access to a Distribution of | 1..* |dcat:endpointURL

the Dataset. The resource at the access
URL may contain information about how to
get the Dataset.

applicableLegislation |Property The legislation that mandates the creation 0..* |eli:LegalResource
or management of the Dataset Series.
availability Property An indication how long it is planned to keep | 0..1 |skos:Concept
the Distribution of the Dataset available.
byteSize Property The size of a Distribution in bytes. 0..1 |xsd:nonNegativelnteger

checksum Relationship [A mechanism that can be used to verify that | 0..1 |dcat:Checksum
the contents of a distribution have not
changed. The checksum is related to the
downloadURL.
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compressionFormat

_ type
Property

The format of the file in which the data is

contained in a compressed form, e.g. to
reduce the size of the downloadable file. It
SHOULD be expressed using a media type
as defined in the official register of media
types managed by IANA.

0.1

dct:MediaType

description

Property

A free-text account of the Distribution. This
property can be repeated for parallel
language versions of the description.

rdfs:Literal

documentation

Property

A page or document about this Distribution.

foaf:Document

downloadURL

Property

A URL that is a direct link to a
downloadable file in a given format.

dcat:downloadURL

format

Property

The file format of the Distribution.

dcat:MediaTypeOrExtent

hasPolicy

Relationship

The policy expressing the rights associated
with the distribution if using the ODRL
vocabulary.

odrl:Policy

language

Property

A language used in the Distribution. This
property can be repeated if the metadata is
provided in multiple languages. EU
Vocabularies Languages Named Authority
List
(http://publications.europa.eu/resource/auth
ority/language).

dct:LinguisticSystem

license

Property

A licence under which the Distribution is
made available.

dct:LicenseDocument

linkedSchemas

Property

An established schema to which the
described Distribution conforms.

dct:Standard

mediaType

Property

The media type of the Distribution as
defined in the official register of media types
managed by IANA.

dcat:MediaType

modificationDate

Property

The most recent date on which the
Distribution was changed or modified.

rdfs:Literal

packagingFormat

Property

The format of the file in which one or more
data files are grouped together, e.g. to
enable a set of related files to be
downloaded together. It SHOULD be
expressed using a media type as defined in
the official register of media types managed
by IANA.

dcat:MediaType

releaseDate

Property

The date of formal issuance (e.g.
publication) of the Distribution.

rdfs:Literal

rights

Property

A statement that specifies rights associated
with the Distribution.

dct:RightsStatement

spatialResolution

Property

The minimum spatial separation resolvable
in a dataset distribution, measured in
meters.

xsd:decimal

status

Property

The status of the distribution in the context
of maturity lifecycle. It HAS TO take one of
the values Completed, Deprecated, Under
Development, Withdrawn.

skos:Concept

temporalResolution

Property

The minimum time period resolvable in the
dataset distribution.

xsd:duration

title

Property

A name given to the Distribution. This
property can be repeated for parallel
language versions of the description.

rdfs:Literal

Listing 4 shows an excerpt of the schema for the NGSI-LD mapping for the DCAT-AP Distribution class. The complete
JSON Schema can be found in Annex B.

Listing 4: Snippet of the JSON Schema for the NGSI-LD Distribution entity

{

"$schema":
"$schemaVer si on":

"1.0.1",

"http://json-schema. org/draft-07/ schema#",
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"$id": "DCAT- AP_NGSI - LD Mappi ng/ Di stribution/schema.json",
"title": "Distribution DCAT-AP",
"description": "Distribution of data conpliant w th DCAT- AP specification version 3.0.0.",
"type": "object",
"properties": {
"type": {
"description": "Property. Mdel:'https://schema.org/ Text'. It has to be Distribution",
"type": "string",
"enunm': [
"Distribution"

description": " ldentifier format of any NGSI entity of type Distribution.",
"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALAVWN-AV ANV ETWNSNN AN [WN] T 2@, VNN 48
}

: ccessService": {
"description": "Relationship. Mdel:"'http://ww.w3.org/ns/dcat#dataset'. This property |inks
to a data service that gives access to the distribution of the dataset.",

b
"accessURL": {

"description": "Property. Model:'https://ww.w3. org/ns/dcat #accessURL'. The file format of
the Distribution.",

}

ppl i cabl eLegi sl ation": {

"description": "Property. Model:"'http://data.europa.eu/eli/ontol ogy#Legal Resource'. The

| egi slation that mandates the creation or managenent of the Dataset. It is aligned with the
ontol ogy included in Council conclusions inviting the introduction of the European Legi sl ation
Identifier (ELI). In this data specification the use is restricted to instances of this class that
follow the (ELI) UR guidelines.",

}

"availability": {
"description": "Property. Nbodel:'http://ww.w3. org/ 2004/ 02/ skos/ core#Concept'. An indication
how long it is planned to keep the Distribution of the Dataset available.",

}

’ yteSi ze": {
"description": "Property. Model:'https://ww. w3. org/ 2001/ XM_Scherma#nonNegat i vel nteger'. The
size of a Distribution in bytes. ",

}
"checksun': {

"description": "Relationship. Mdel:'https://spdx.org/rdf/terns/#checksum . A nmechani smthat
can be used to verify that the contents of a distribution have not changed.",

-

"conpressionFormat": {
"description": "Property. Mdel:'http://purl.org/dc/ternms/Medi aType'. The format of the file
in which the data is contained in a conpressed form e.g. to reduce the size of the downl oadabl e
file. It SHOULD be expressed using a media type as defined in the official register of nmedia types
managed by | ANA ",

}

"description": {

"description": "Property. Model:'http://ww:.w3.org/2000/01/rdf -schema#Literal'. This
property contains a free-text account of the Distribution. This property can be repeated for
paral | el |anguage versions of the description.",

}

’ ocunentation": {
"description": "Property. Mdel:"'http://xmns.con foaf/0.1/ homepage'. This property refers
to a page or document about this Distribution. ",

I
"downl oadURL": {
"description": "Property. Model:'https://ww. w3. org/ ns/dcat#downl oadURL'. A URL that is a
direct link to a downl oadable file in a given format.",

}

’orrrat": {
"description": "Property. Model:'http://purl.org/dc/terns/Medi aTypeOrExtent'. The file
format of the Distribution.",
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}
"hasPol i cy": {
"description": "Relationship. Mdel:"'http://ww.w3.org/ns/dcat#Catal og'. This property
refers to the policy(ies) expressing the rights associated with the distribution if using the
[ ODRL] vocabul ary. ",

}

anguage": {

"description": "Property. Mdel:"http://purl.org/dc/terms/LinguisticSystem . This property
refers to a | anguage of the Dataset. This property can be repeated if the netadata is provided in
mul ti pl e | anguages. The EU Vocabul ari es Languages Nanmed Authority List is the recommended
vocabul ary provided at http://publications. europa. eu/ resource/ authority/l anguage",

}

"’icense": {
"description": "Relationship. Mdel:"http://purl.org/dc/terms/Li censeDocunment'. This
property links to the |icence under which the Catal ogue can be used or reused"

,
"li nkedSchemas": {

"description": "Relationship. Mdel:"http://purl.org/dc/terns/Standard' . An established
schema to which the described Distribution conforns. ",

}

di aType": {
"description": "Property. Mdel:"'http://purl.org/dc/terns/MdiaType'. The nedia type of the
Di stribution as defined in the official register of nedia types nanaged by | ANA ",

}
"nodi ficationDate": {

"description": "Property. Model:"'http://ww.w3.org/ 2000/ 01/ rdf -schema#Literal'. This
property contains the nost recent date on which the Catal ogue was nodified",

}

ackagi ngFormat": {

"description": "Property. Mdel:'http://purl.org/dc/ternms/Medi aType'. The format of the file
in which one or nore data files are grouped together, e.g. to enable a set of related files to be
downl oaded together. |t SHOULD be expressed using a nedia type as defined in the official register
of nmedia types managed by | ANA ",

}

’el easeDate": {
"description": "Property. Model:'http://ww.w3. org/2000/01/rdf-schenma#Literal'. This
property contains the date of formal issuance (e.g., publication) of the Dataset",

}
"rights": {

"description": "Property. Mdel:'http://purl.org/dc/ternms/R ghtsStatement'. This property
refers to a statenent that specifies rights associated with the Catal ogue. The Access Rights Naned
Aut hority List is the recommended vocabul ary provi ded at
http://publications. europa. eu/ resource/ aut hority/access-right",

}

’ pati al Resol ution": {
"description": "Property. Model:"'http://ww.w3. org/ 2001/ XM_Schema#deci mal ' . This property
refers to the mnimum spatial separation resolvable in a dataset, neasured in neters.",

}

’tat us": {

"description": "Property. Model:"'http://ww.w3. org/ns/adnms#status'. The status of the
distribution in the context of maturity lifecycle. It HAS TO take one of the val ues Conpl et ed,
Deprecat ed, Under Devel opnent, W thdrawn",

}

t enpor al Resol ution": {
"description": "Property. Model:"'http://ww.w3. org/ 2001/ XM_Schema#durati on'. This property
refers to the minimumtime period resolvable in the dataset.",

H
"title": {
"description": "Property. Model:'http://ww.w3.org/2000/01/rdf-schenma#Literal'. This
property contains a nanme given to the Distribution. This property can be repeated for parallel
| anguage versions of the title",

}

ontext": {
"type": "array"
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}

T

"required": [
"id",
"type",
"accessURL",

"addi ti onal Properties": false

}

Some exampl es of the usage of the NGSI-LD entity of type Distribution can be found in Annex A.

515 Data Service

Figure 5 shows the attributes and class hierarchy for the DCAT-AP DataService class.

dctlicense
<<recommended>> 0..1

dcat:servesDataset
<<recommended>> 0.*

dcat:DataService

<<mandatory>>
+ dcatendpointURL: rdfs:Resource [1..*]
+  dcttitle: rdfs:Literal [1..*]

<< recommended >> dcatDataset
dcat:contactPoint: vcard:Kind[0..*]
dcatendpointDescription: rdfs:Resource [0..*] dctLicenseDocument
dcatkeyword: rdfs:Literal [0..*]
dcattheme: skosConcept [0..*]
dctapplicationProfile: dct:Standard [0..*]

+ o+ 4+ o+ o+

<< optional >>

dctaccessRights: dctRightsStatement [0..1]
dcatap:applicableLegislation: eli:LegalResource [0..*
dct:description: rdfs:Literal [0..*]

dct:format: dctMediaTypeOrExtent [0..1]
dcatlandingPage: foaf. Document [0..*]

% foaf:Agent

dct:publisher
dcatResource <<recoﬂllp:nded>> 0.1

+ o+ + + 4+

Figure 5: Attributes and class hierarchy for the Distribution class

This classis meant for describing a collection of operations that provides access to one or more datasets or data
processing functions.

A first distinction between distributions and data servicesis their dependency on a dataset for their existence. A
distribution cannot exist without its dataset. It is a specific representation of a dataset. Whereas a data serviceisan
entity in its own right. It provides access to datasets or it provides data processing functions. The independence also
holds between the distributions of a dataset, and the data service which provides access to that dataset. The distributions
are not required to be the result of the data service operations. However, they may.

Many of the properties of distributions are file oriented (downloadURL, format, byte size, checksum, modification date,
etc.). The relevance of thisinformation is reduced for data services, related information is present in a very different
form and thus under different terminology. For instance, data services do and can provide format transformations,
language transformations and schema transformations on request. Also, the handling of trust is different. While
tampering of downloadable content is detected by e.g. checksums, data services create often atrusted channel using
security measures such as authentication and encryption. This reduces the need for additional trust checks on the data.

It has the following properties. access rights, applicable legislation, application profile, contact point, description,
endpoint description, endpoint URL, format, keyword, landing page, licence, publisher, serves dataset, theme, and title.

Table 5 summarizes these properties as on which type of NGSI-LD property they are mapped into, its description and
usage recommendation, its cardinality and the range for each of them.
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accessRights

NGSI-LD type |
Property

Description and Usage
Information regarding access or
restrictions based on privacy, security, or
other policies.

dct:RightsStatement

applicableLegislation

Property

The legislation that mandates the
creation or management of the Data
Service.

eli:LegalResource

applicationProfile

Property

An established (technical) standard to
which the Data Service conforms. The
standards referred here SHOULD
describe the Data Service and not the
data it serves. The latter is provided by
the dataset with which this Data Service
is connected. For instance the data
service adheres to the OGC WFS API
standard, while the associated dataset
adheres to the INSPIRE Address data
model.

dct:Standard

contactPoint

Relationship

Contact information that can be used for
sending comments about the Data
Service.

vcard:Kind

description

Property

A free-text account of the Data Service.
This property can be repeated for parallel
language versions of the description.

rdfs:Literal

endpointDescription

Property

A description of the services available via
the end-points, including their operations,
parameters etc. The property gives
specific details of the actual endpoint
instances, while the property application
profile (dct:conformsTo) is used to
indicate the general standard or
specification that the endpoints
implement.

rdfs:Resource

endpointURL

Property

The root location or primary endpoint of
the service (an IRI).

dcat:endpointURL

format

Property

The structure that can be returned by
querying the endpointURL.

dcat:MediaTypeOrExtent

keyword

Property

A keyword or tag describing the Data
Service.

rdfs:Literal

landingPage

Property

A web page that provides access to the
Data Service and/or additional
information. It is intended to point to a
landing page at the original data service
provider, not to a page on a site of a third
party, such as an aggregator.

foaf:Document

license

Property

A licence under which the Data service is
made available.

dct:LicenseDocument

publisher

Relationship

An entity (organisation) responsible for
making the Data Service available.

foaf:Agent

servesDataset

Relationship

This property refers to a collection of data
that this data service can distribute.

dcat:Dataset

theme

Property

A category of the Data Service. A Data
Service may be associated with multiple
themes.

skos:Concept

title

Property

A name given to the Data Service. This
property can be repeated for parallel
language versions of the name.

rdfs:Literal

Listing 5 shows an excerpt of the schemafor the NGSI-LD mapping for the DCAT-AP Data Service class. The
complete JSON Schema can be found in Annex B.

Listing 5: Snippet of the JSON Schema for the NGSI-LD Data Service entity

[{
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"$schema": "https://json-schema. org/draft/2020-12/schema",

"$schemaVersion": "1.0.1",

"$i d": "DCAT- AP_NGSI - LD Mappi ng/ Dat aSer vi ce/ schema. j son",

"title": "Data Service DCAT- AP,

"description": "Data Services conpliant with DCAT- AP specification version 3.0.0.",
"type": "object",

“"properties": {

"type": {
"description": "Property. Model:'https://schema.org/ Text'. It has to be DataService",
"type": "string",
"enunt': [
" Dat aSer vi ce"
]
"id":
"description": " ldentifier format of any NGSI entity of type DataService.",

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern”: "AL\VVWMN-AV AV SNNHNNSNNTAN] T @, VNN +$

"accessRights": {

"description": "Property. Model:"http://purl.org/dc/terns/ R ghtsStatement'. This property
refers to a statenent that specifies rights associated with the Data Service. The Access Rights
Naned Authority List is the reconmended vocabul ary provided at
http://publications. europa. eu/ resource/ aut hority/access-right",

"appl i cabl eLegi sl ation": {
"description": "Property. Model:'http://data.europa.eu/eli/ontol ogy#Legal Resource'. The
| egislation that mandates the creation or managenment of the Data Service. It is aligned with the
ontol ogy included in Council conclusions inviting the introduction of the European Legi sl ation
Identifier (ELI). In this data specification the use is restricted to instances of this class that
follow the (ELI) UR guidelines.",

}

pplicationProfile": {

"description": "Relationship. Mdel:"http://purl.org/dc/terns/Standard' . An established
(technical) standard to which the Data Service confornms. \tThe standards referred here SHOULD
describe the Data Service and not the data it serves. The latter is provided by the dataset with
which this Data Service is connected. For instance, the data service adheres to the OGC WS API
standard, while the associ ated dataset adheres to the | NSPI RE Address data nodel .",

}

ontactPoint": {

"description": "Relationship. Mdel:'vcard\thttp://ww. w3. org/ 2006/ vcard/ ns#Ki nd' . Cont act
information that can be used for sending comments about the Data Service. Note that the class Kind
is the parent class for the four explicit types of vCard (Individual, O ganization, Location,

G oup) . ",

}

"¢ escription": {
"description": "Property. Model:'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains a free-text account of the Data Service. This property can be repeated for

paral l el |anguage versions of the description.",

}

ndpoi nt Descri ption": {

"description": "Property. Model:'http://ww.w3.org/ 2000/ 01/ rdf - schena#Resource'. A
description of the services available via the end-points, including their operations, paraneters
etc. \tThe property gives specific details of the actual endpoint instances, while the property
application profile (dct:confornmsTo) is used to indicate the general standard or specification
that the endpoints inplenent.",

}s
"endpoi nt URL": {
"description": "Property. Model:'https://ww.w3. org/ns/dcat #accessURL'. The root | ocation or
pri mary endpoint of the service (an IRl).",
},
"format": {

"description": "Property. Model:"'http://purl.org/dc/terns/Mdi aTypeOrExtent'. The structure
that can be returned by querying the endpoi nt URL.",

)
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"keyword": {
"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf-schema#Literal'. This
property contains a keyword or tag describing the Data Service. This property can contain as many
keywords as necessary",

}

| andi ngPage": {
"description": "Property. Mdel:"'http://xmns.con foaf/0.1/ homepage'. This property refers
to a web page that provi des access to the Data Service and/or additional information.",

}

"’icense": {
"description": "Relationship. Mdel:"http://purl.org/dc/terns/LicenseDocunent'. A |icence
under which the Data service is nmade available. ",

e
"publisher": {
"description": "Relationship. Mdel:'http://xmns.conm foaf/0.1/#term Agent'. This property
links to an entity (organisation) responsible for making the Data Service avail abl e",

"’servesDat aset": {
"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat#Dataset'. This property
refers to a collection of data that this data service can distribute.",

}

"theme": {

"description": "Property. Model:'http://ww.w3. org/ 2004/ 02/ skos/ cor e#Concept Schene' . Thi s
property refers to a know edge organi zati on systemused to classify the Catal ogue's Datasets. The
Dat aset Theme Vocabul ary is the recomrended vocabul ary provi ded at

http://publications. europa. eu/ resource/ aut hority/data-theme",

H
"title": {
"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf-schenma#Literal'. This
property contains a nane given to the Data Service. This property can be repeated for parallel
| anguage versions of the title",

}
"@ontext": {
"type": "array"

}

"required": [
"id",

“type",
"endpoi nt URL",
"title"

"addi ti onal Properties": false

}

Some exampl es of the usage of the NGSI-LD entity of type DataService can be found in Annex A.

5.1.6 Agent

Figure 6 shows the attributes and class hierarchy for the DCAT-AP Agent class.

foaf:Agent

<<mandatory>>
+ foaf.name: rdfs:Literal [1..*]

<< recommended >>
+ dctagentType: skos:Concept [0..1]

Figure 6: Attributes and class hierarchy for the Agent class

This class is meant for describing any entity carrying out actions with respect to the entities Catalogue and the
Catalogued Resources (i.e. Datasets and Data Services).

It has the following properties. name and type.
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Table 6 summarizes these properties as on which type of NGSI-LD property they are mapped into, its description and
usage recommendation, its cardinality and the range for each of them.

Table 6: Details on the Agent entities' properties

Property NGSI-LD type Description and Usage Card. Range
name Property A name of the agent. This property can be repeated for 1.* |rdfs:Literal
different versions of the name (e.g. the name in different
languages)
agentType | Property The nature of the agent. 0..1 |skos:Concept

Listing 6 shows a excerpt of the schema for the NGSI-LD mapping for the DCAT-AP Data Service class. The complete
JSON Schema can be found in Annex B.

Listing 6: Snippet of the JSON Schema for the NGSI-LD Data Service entity

{
"$schema": "https://json-schema. org/draft/2020-12/schem",
"$schemaVersion": "1.0.1",
"$i d": "DCAT- AP_NGSI - LD Mappi ng/ Agent/ schena. j son",
"title": " DCAT-AP Agent",

"description": "Agents conpliant with DCAT-AP specification version 3.0.0.",
"type": "object",
“"properties": {
"type": {
"description": "Property. Model:'https://schema.org/ Text'. It has to be Agent",
"type": "string",
"enun': ["Agent"]
"id":
"description": " ldentifier format of any NGSI entity of type DataService.",

}s
"name": {
"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf-schema#Literal'. This

property contains a name of the agent. This property can be repeated for different versions of the
nane (e.g. the nanme in different |anguages).",

" aéént Type": {

"description": "Property. http://ww.w3. org/ 2004/ 02/ skos/ core#Concept'. The nature of the
agent. ",

}
"required": ["id", "type", "name"],
"addi tional Properties": false

}

517 Location

Figure 7 shows the attributes and class hierarchy for the DCAT-AP Location class.

dct:Location

<< recommended >>
+ dcatbbox: rdfs:Literal [0..1]
+ dcat.centroid: rdfs:Literal [0..1]

<< optional >>
+ locn:geometry: locn:Geometry [0..1]

Figure 7: Attributes and class hierarchy for the Location class

This class is meant for describing a spatial region or named place. It has the following properties: bbox, centroid and
geometry.

Table 7 summarizes these properties as on which type of NGSI-LD property they are mapped into, its description and
usage recommendation, its cardinality and the range for each of them.
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Table 7: Details on the Location entities' properties

Property NGSI-LD type Description and Usage
bbox VocabProperty |[The geographic bounding box of a resource. The EU 0..1 |rdfs:Literal
Vocabularies Name Authority Lists have to be used for
continents, countries and places that are in those lists; if a
particular location is not in one of the mentioned Named
Authority Lists, Geonames URIs have to be used.

centroid VocabProperty |The geographic centre (centroid) of a resource. The EU 0..1 |rdfs:Literal
Vocabularies Name Authority Lists have to be used for
continents, countries and places that are in those lists; if a
particular location is not in one of the mentioned Named
Authority Lists, Geonames URIs have to be used.
geometry | GeoProperty The corresponding geometry for a resource. 0..1 |locn:Geomety

Listing 7 shows an excerpt of the schemafor the NGSI-LD mapping for the DCAT-AP Location class. The complete
JSON Schema can be found in Annex B.

Listing 7: Snippet of the JSON Schema for the NGSI-LD Location entity

{
"$schema": "https://json-schema. org/draft/2020-12/schema"
"$schemaVersion": "1.0.1"
"$i d": "DCAT- AP_NGSI - LD Mappi ng/ Locat i on/ schena. j son",
"title": " DCAT-AP Location"
"description": "Location conpliant wth DCAT- AP specification version 3.0.0.",
"type": "object",
"properties": {
“type": { _
"type": "string",
"enunm': [
"Location"
]

’escription": "Property. Model:'https://schema.org/ Text'. |t has to be Location"
idn {
"description": " ldentifier format of any NGSI entity of type Location.",

}
"bbox": {

"description": "Property. Model:"'http://ww:.w3.org/ 2000/ 01/ rdf -schema#Literal'. The
geogr aphi ¢ boundi ng box of a resource. The EU Vocabul ari es Name Authority Lists have to be used
for continents, countries and places that are in those lists; if a particular location is not in
one of the mentioned Named Authority Lists, Geonames URIs have to be used. The EU Vocabul ari es
Continents Nanmed Authority List, EU Vocabul ari es Countries Named Authority List, EU Vocabul ari es
Pl aces Naned Authority List and Geonanes are provided at
http://publications. europa. eu/ resource/ aut hority/continent,
http://publications. europa. eu/ resource/ authority/country,
http://publications. europa. eu/ resource/ authority/place and http://sws. geonanes.org/"

"centroid": {

"description": "Property. Model:'http://ww.w3.org/2000/01/rdf-schena#Literal'. The
geographic center (centroid) of a resource. The EU Vocabul ari es Name Authority Lists have to be
used for continents, countries and places that are in those lists; if a particular location is not
in one of the nmentioned Named Authority Lists, Geonanmes URlIs have to be used. The EU Vocabul ari es
Continents Named Authority List, EU Vocabul aries Countries Named Authority List, EU Vocabul ari es
Pl aces Naned Authority List and Geonanes are provided at
http://publications. europa. eu/ resource/ aut hority/continent,
http://publications. europa. eu/ resource/ authority/country,
http://publications. europa. eu/ resource/ authority/place and http://sws. geonanes.org/"

"geonetry": {
"description": "GeoProperty. Mdel:"' http://ww:. w3.org/ns/|ocn#Ceonetry'. This property
refers to a geographic region that is covered by the corresponding resource (i.e. Catal ogue
Dat aset or Dataset Series).",

}
"@ontext": {
"type": "array"
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"required": [
"id",
"type”

]

"addi ti onal Properties": false
}

Some exampl es of the usage of the NGSI-LD entity of type Location can be found in Annex A.

5.1.8 Catalogue Record
Figure 8 shows the attributes and class hierarchy for the DCAT-AP CatalogueRecord class.

dct:sourceMetadata
<<optionat>> 0..1

dcat:CatalogueRecord

<<mandatory>>
+ dctmodificationDate: TemporalLiteral [1]

<< recommended >>
+ dctapplicationProfile: dct:Standard [0..*]
+ changeType: skosConcept [0..1]
+ dctlistingDate: TemporalLiteral [0..1]

<< optional >>

+ dctdescription: rdfs:Literal [0..*]

+ dctlanguage: dct:LinguisticSystem [0..*]
+  dcttitle: rdfs:Literal [0..*]

foaf:primaryTopic
<<mandatory>> 1..1

dcat:Resource

Figure 8: Attributes and class hierarchy for the CatalogueRecord class

This classis meant for providing a description of a Catalogued Resource's entry in the Catalogue. It has the following
properties: application profile, change type, description, language, listing date, modification date, primary topic, source
metadata, and title.

Table 8 summarizes these properties as on which type of NGSI-LD property they are mapped into, its description and
usage recommendation, its cardinality and the range for each of them.

Table 8: Details on the CatalogueRecord entities' properties

Property NGSI-LD type Description and Usage Card. Range
applicationProfile |Property An Application Profile that the Catalogued 0..* |dct:Standard
Resource's metadata conforms to.
changeType Property The status of the catalogue record in the 0..1 |skos:Concept

context of editorial flow of the dataset and
data service descriptions.

description Property A free-text account of the record. This 0..* |rdfs:Literal
property can be repeated for parallel language
versions of the description.
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Property NGSI-LD type Description and Usage Card. Range
language Property A language used in the textual metadata 0..* |dct:LinguisticSystem
describing titles, descriptions, etc. of the
Catalogued Resource. This property can be
repeated if the metadata is provided in
multiple languages. EU Vocabularies
Languages Named Authority List
(http://publications.europa.eu/resource/authori

ty/language).

listingDate Property The date on which the description of the 0..1 |rdfs:Literal
Resource was included in the Catalogue.

modificationDate |Property The most recent date on which the Catalogue 1 rdfs:Literal
entry was changed or modified.

primaryTopic Relationship A link to the Dataset, Data service or 1 dcat:Resource

Catalogue described in the record. A
catalogue record will refer to one entity in a
catalogue. This can be either a Dataset or a
Data Service. To ensure an unambiguous
reading of the cardinality the range is set to
Catalogued Resource. However, it is not the
intend with this range to require the explicit
use of the class Catalogued Record. As
abstract class, an subclass should be used.

sourceMetadata Relationship The original metadata that was used in 0..1 |dcat:CatalogueRecord
creating metadata for the Dataset.
title Property A name given to the Data Service. This 0..* |rdfs:Literal

property can be repeated for parallel language
versions of the name.

Listing 8 shows an excerpt of the schemafor the NGSI-LD mapping for the DCAT-AP Catalogue Record class. The
complete JSON Schema can be found in Annex B.

Listing 8: Snippet of the JSON Schema for the NGSI-LD Catalogue Record entity

{
"$schema": "https://json-schema. org/draft/2020-12/schem",
"$schemaVersion": "1.0.1",
"$i d": "DCAT- AP_NGSI - LD Mappi ng/ Cat al ogueRecor d/ schena. j son",
"title": " DCAT-AP Catal ogue Record",
"description": "Catal ogue Record conpliant w th DCAT- AP specification version 3.0.0.",
"type": "object",
“"properties": {
“type": {
"type": "string",
"enunm': [
" Cat al ogueRecor d"
]

’ escription": "Property. Moddel:'https://schema.org/ Text'. It has to be Catal ogueRecord"
o
"description": " ldentifier format of any NGSI entity of type Catal ogueRecord.",

}

: pplicationProfile": {
"description": "Relationship. Mdel:'http://purl.org/dc/terns/Standard' . An Application
Profile that the Catal ogued Resource's nmetadata conforms to.",

}

’ hangeType": {
"description": "Property. Model:"'http://ww.w3. org/ns/adnms#status'. The status of the
catal ogue record in the context of editorial flow of the dataset and data service descriptions.",

}

"description": {

"description": "Property. Nbdel:'http://ww.w3.org/2000/01/rdf-schena#Literal'. A free-text
account of the record. This property can be repeated for parallel |anguage versions of the
description. ",

-
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"l anguage": {
"description": "Property. Model:'http://purl.org/dc/terns/LinguisticSystem. A |anguage used
in the textual netadata describing titles, descriptions, etc. of the Catal ogued Resource. This
property can be repeated if the netadata is provided in nmultiple |anguages.",

}
"listingDate": {

"description": "Property. Model:"'http://ww.w3.org/ 2000/ 01/ rdf -schema#Literal'. The date on
whi ch the description of the Resource was included in the Catal ogue.",

I
"nmodi ficationDate": {

"description": "Property. Model:'http://ww.w3.org/2000/01/rdf-schena#Literal'. The nost
recent date on which the Catal ogue entry was changed or nodified. ",

H
"primaryTopic": {

"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat#Resource'. Alink to the
Dat aset, Data service or Catal ogue described in the record. A catal ogue record will refer to one
entity in a catal ogue. This can be either a Dataset or a Data Service. To ensure an unanbi guous
reading of the cardinality the range is set to Catal ogued Resource. However, it is not the intend
with this range to require the explicit use of the class Catal ogued Record. As abstract class, an
subcl ass shoul d be used.",

}

" ourceMet adata": {
"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat #Cat al ogueRecord' . The
original netadata that was used in creating netadata for the Dataset.",

}
"title": {

"description": "Property. Model:"'http://ww.w3.org/ 2000/ 01/ rdf -schema#Literal'. This
property contains a nane given to the Catal ogue Record. This property can be repeated for parallel
| anguage versions of the nane.",

b
"@ontext": {
"type": "array"
}
b
"required": [
"id",
“type",

"primaryTopi c",
"modi ficati onDate"

]

"addi ti onal Properties": false

Some exampl es of the usage of the NGSI-LD entity of type CatalogueRecord can be found in Annex A.

5.1.9 Catalogued Resource

This classis meant for describing a resource published or curated by a single agent. DCAT-AP specification does not
impose any additional requirementsto properties for this entity.

This class Catalogued Record is an abstract class for DCAT-AP. Therefore, only subclasses (i.e. Dataset, Dataset Series
and Data Service) should be used in a data exchange.

The present document does not impose any additional requirements to properties for this entity.

5.1.10 Checksum

This classis meant for describing a value that allows the contents of afile to be authenticated.

This class allows the results of avariety of checksum and cryptographic message digest algorithms to be represented. It
has the following properties are defined: algorithm, and checksum value.

Table 9 summarizes these properties as on which type of NGSI-LD property they are mapped into, its description and
usage recommendation, its cardinality and the range for each of them.
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Table 9: Details on the Checksum entities' properties
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Property NGSI-LD type Description and Usage
algorithm Property The algorithm used to produce the subject Checksum. 1 spdx:algorithm
checksumValue |Property A lower case hexadecimal encoded digest value 1 xsd:hexBinary
produced using a specific algorithm.

Listing 9 shows an excerpt of the schema for the NGSI-LD mapping for the DCAT-AP Checksum class. The complete
JSON Schema can be found in Annex B.

Listing 9: Snippet of the JSON Schema for the NGSI-LD Checksum entity

{
"$schema": "https://json-schema. org/draft/2020-12/schem",
"$schemaVersion": "1.0.1",
"$i d": "DCAT- AP_NGSI - LD Mappi ng/ Checksuni schena. j son",
"title": " DCAT- AP Checksum ",
"description": "Checksum conpliant with DCAT- AP specification version 3.0.0.",
"type": "object",
"properties": {
“type": { _
"type": "string",
"enunm': [
" Checksunt'
IE
"description": "Property. Mdel:'https://schema.org/Text'. |t has to be Checksunt
}
"idr {

"description": " ldentifier format of any NGSI entity of type Checksum",

}
"al gorithm': {
"description": "Relationship. Mdel:' http://data.europa.eu/r5r/ChecksumAl gorithm . An
Application Profile that the Catal ogued Resource's netadata conforns to.",

" checksumval ue" : {

"description": "Property. Model:"' https://ww:. w3. org/ 2001/ XM_Schena#hexBi nary" .
hexadeci mal encoded di gest val ue produced using a specific algorithm

A | ower case

"@ontext": {
"type": "array"

T
"required": [

"id",

“type",
"primaryTopic",
"nodi fi cationDat e"

]

dditional Properties": false

}

6 NGSI-LD handling of DCAT-AP Location entities

Asit has been introduced in clause 5.1.7, the DCAT-AP specification defines a specific DCAT-AP class for describing
the areas covered by Catalogues, Datasets and Dataset Series. This class acts as the Range for the geographica Coverage
attribute for these entities.

Whilein NGSI-LD the description of locations and/or areas is typically handled making use of GeoProperties (in order
to exploit the special geographical queries defined in the API), in the present document, the solution proposed has
adopted a different approach in order to make the NGSI-LD mapping as respectful with the DCAT-AP specification as
possible.
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In this sense, the geographical Coverage attribute of DCAT-AP Catalogues, Datasets and Dataset Series, have been
modelled as a Relationship, connecting any entity of these types with a specific Location entity, which, inturnis
described using any of the attributes specified in clause 5.1.7.

Thisway, the use of controlled vocabularies, asit is recommended in the DCAT-AP specification, as well as detailed
geometries (using NGSI-LD GeoProperty associated functionalities), is possible.

7 NGSI-LD handling of DCAT-AP based entities

7.0 Foreword

Clause 7 describes potential additionsto the NGSI-LD API to directly generate the datasets' description from the actual
context information (i.e. NGSI-LD entities and corresponding knowledge graph) that is available at a NGSI-LD Context
Broker.

7.1 Creation of Data Services, Datasets and Dataset Series

7.1.0 Foreword

NGSI-LD is meant for enabling access to context data. DCAT-AP, on contrary, is meant for sharing information about
Catal ogues containing Datasets and Data Services descriptionsin Europe. Basically, while NGSI-LD is focused on
providing access to data, DCAT-AP's scope is on the description of metadata mainly about how these data are
organised.

Having said this, metadatais, on its own, context information. Thus, it is subject to be expressed following the NGSI-
LD information model (which isthe main objective of the present document) and to be available through specific
resources of the NGSI-LD API.

For this latter aspect, in this clause some options are discussed to be considered for augmenting the NGSI-LD API.

Before delving deeper into the details of these options, it is worth highlighting some important considerations on the
mutual implications between NGSI-LD and DCAT-AP.

Firstly, DCAT-AP defines a hierarchy of classes on which the Catalogue is at the top; Datasets belong to a Catalogue;
and data are accessible whether on a Distribution or through a Data Service. Figure 9 shows this hierarchy and the
relationship among the NGSI-LD entities defined to represent these DCAT-AP classes.
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I
Catalogue | NGSI-LD Entity I
[ I
| | NGSI-LD Relationship |
- J
dataset
Dat aset
servesD ataset datasetDistribution
Data Service Distribution

Figure 9: Relationships among Catalogue, Dataset, Data Service and Distribution classes

In this sense, neither Catalogue entities nor Dataset entities provide details on how to actually have access to data, but
they are the Distribution and DataService entities the ones that contains the actual endpoints to download or query the
data respectively. The reason for having two alternativesis related to the fact that DCAT-AP establishes a distinction
between data arranged in a file (the concept behind DCAT-AP Distributions, "A physical embodiment of the Dataset in
aparticular format.") and data that is available through a service (the concept behind DCAT-AP Data Services, "A
collection of operations that provides access to one or more datasets or data processing functions.”).

However, it is clear that the DCAT-AP Data Service definition is the one that best fits with the way in which NGSI-LD
makes context data available. Thus, in clause 7.1.1, the recommendations will focus on the description of data
availability through DataServices entities, for which the corresponding NGSI-LD API resource has to be included as its
endpointURL property asit is shown in Figure 10.

Data Services — endpointURL —» ht t ps://ngsi -1d-broker. exanpl e. conientities

I
| NGSI-LD Entity |
I NGSI-LD Property Literal vdue :

Figure 10: Example of endpointURL property specification within a DataService entity
Finally, the inclusion of the Dataset Series concept is an option that DCAT-AP supports to arrange Datasets that are

related to one another beyond the fact that they are all contained in the same Catalogue. Figure 11 shows this hierarchy
and the relationship among the NGSI-LD entities defined to represent these DCAT-AP classes.
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Catalogue

dataset

| I

Dataset — inSeries

Dataset Series

servesDataset

NGSI-LD Relationship |

I
| | NGSI-LD Entity I
. I
Data Service |

Figure 11: Relationships among Catalogue, Dataset, Data Service and DatasetSeries classes

7.1.1 Data Services

With the purpose of the autonomous creation of Data Services, a new resource would need to be included to the NGSI-
LD API, /dataservices. By means of this resource the DataService type entities stored in the Context Broker can be
accessed. The proposed operations comprise the creation of the entity, retrieve of entity, update of attributes and
deletion of the entity.

Asfor theretrieve (GET), update (PUT and/or PATCH) and delete (DELETE) operations, the system behaviour
remains the same as for the /entities resource. Both three actions make use of the id of the entity at the URI of the
Context Broker such that:

. Retrieve: GET /dataservices/<entityld>

. Update (Replace entity): PUT /dataservices/<entityld>, Body: Entity[]

. Update (Merge entity): PATCH /dataservices/<entityld>, Body: Entity Fragment[]
. Delete: DELETE /dataservices/<entityld>

Nonetheless, the entity creation operation is proposed with an autonomous behaviour. Given that a Data Service
describes the access to a set of data, its NGSI-LD property endpointURL is one of the most critical attributes, setting the
access point to this data. The approach proposed enables the embedding of a query in the URI, subsequently being used
as part of the URI to filter the data that conforms this Data Service. The general formulation is as follows:

e Autonomous creation: POST /dataservices?g=<query>

Considering that the creation of entities derived from DCAT-AP needs from the data provider involvement in order to
fill most of the entities' attributes, this autonomous POST operation within the NGSI-LD system has to generate the
minimum entity required by the DCAT-AP specification. Thus, the autonomously generated entity has to include only
its mandatory properties: id, type, title, and endpointURL. In the case that the rest of the available attributes presented in
the clause 5.1.5 are to be added, PUT (Replace entity) and PATCH (Merge entity) operations described above have to
be used.

EXAMPLE:

Autonomous creation

Request :
POST / dat aser vi ces?q==t ype="Ai r Qual i t yOCbser ved"
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Response:
{
"id": "urn:ngsi-|d:DataService: AirQualityCbserved",
"type": "DataService",
"title": {
"type": "Property",
"value": ["Data Service on Air Quality Cbserved data."]

b
"endpoi nt URL": {
"type": "Property",
"@d": "https://ngsi-|d-broker.exanple.comentities?type=AirQualityCbserved"
b
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
"title": "DataService.title",
"endpoi nt URL": "Dat aServi ce. endpoi nt URL"
}
]

}

Update (Merge entity):

Request :
PATCH / dat aservi ces/ urn: ngsi -1 d: Dat aServi ce: Ai r Qual i t yQoser ved
Body:
"title": {
"type": "Property",
"val ue": [
"Data Service on air quality data on the city of Santander.",
{
"@anguage": "http://publications.europa.eul/ resource/ authority/l anguage/ SPA",
"@al ue": "Data Service con datos sobre |a calidad del aire en Santander."
}
]
}

"description": {
"type": "Property",
"val ue": [
"This is the Data Service on air quality data on the city of Santander.",
{
"@anguage": "http://publications. europa.eu/ resource/authority/l anguage/ SPA",
"@al ue": "Esta es |la Data Service de |la informaci 6n de calidad del aire en Santander."
}
|

’ i cense": {
"type": "Property",
"@d": "https://creativecomons.org/licenses/by/4.0/"

}

}

"f ormat": {
"type": "Property",
"@d": "http://publications.europa.eu/resource/authority/file-type/JSON LD

}

andi ngPage": {

"type": "Property",

"@d": " https://ckan.salted-project.eu/"
b
"publisher": {

"type": "Rel ationship",
"@d": "urn:ngsi-|d:Agent: SALTED'

T
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-|ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ rel eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "DataServuce.title",
"description": "DataService.descripion",
"license": "DataService.license",
"publ i sher": "DataService. publisher",
"format": "DataService.format",
"l andi ngPage": "DataService.| andi ngPage",
"endpoi nt URL": "Dataset Seri es. endpoi nt URL"

ETSI



40 ETSI GR CIM 048 V1.1.1 (2024-09)

Response:
<List of attributes actually merged>

Retrieve:

Request :
GET /dat aservi ces/urn: ngsi -1d: Dat aServi ce: Ai r Qual i t yCbserved

Response:
{
"id": "urn:ngsi-|d:DataService: AirQualityCbserved",
"type": "DataService",
"endpoi nt URL": {
"type": "Property",
"@d": "https://ngsi-|d-broker.exanple.comentities?type=AirQualityCbserved"

b,
"title": {
"type": "Property",
"val ue": [
"Data Service on air quality data on the city of Santander.",
{
"@anguage": "http://publications.europa.eul/ resource/authority/l anguage/ SPA",
"@alue": "Data Service con datos sobre |a calidad del aire en Santander."
}
]
T
"description": {
"type": "Property",
"val ue": [
"This is the Data Service on air quality data on the city of Santander.",
{
"@anguage": "http://publications.europa.eu/resource/authority/l anguage/ SPA",
"@alue": "Esta es |la Data Service de |la informaci 6n de calidad del aire en Santander."
}
]
),
"license": {
"type": "Property",
"@d": "https://creativecomons.org/licenses/by/4.0/"
T
"format": {
"type": "Property",
"@d": "http://publications.europa.eu/resource/authority/file-type/JSON LD'
}
"l andi ngPage": {
"type": "Property",
"@d": " https://ckan.salted-project.eu/"
T
"publisher": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d:Agent: SALTED'
T
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-|ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ rel eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "DataServuce.title",
"description": "DataService.descripion",
"license": "DataService.license",
"publ i sher": "DataService. publisher",
"format": "DataService.formt",
"l andi ngPage": "DataService.| andi ngPage",
"endpoi nt URL": "Dat aset Seri es. endpoi nt URL"
}
]
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7.1.2 Datasets

With the purpose of the autonomous creation of Datasets, a new resource should be included to the NGSI-LD AP,
/datasets. By means of this resource the Dataset type entities stored in the Context Broker can be accessed. The
proposed operations comprise the creation of the entity, retrieve of entity, update of attributes and deletion of the entity.

Asfor theretrieve (GET), update (PUT and/or PATCH) and delete (DELETE) operations, the system behaviour
remains the same as for the /entities resource. Both three actions make use of theid of the entity at the URI of the
Context Broker such that:

. Retrieve: GET /datasets/<entityld>

. Update (Replace entity): PUT /datasets/<entityld>, Body: Entity[]

. Update (Merge entity): PATCH /datasets/<entityld>, Body: Entity Fragment][]
. Delete: DELETE /datasets/<entityl d>

Nonetheless, the entity creation operation is proposed with an autonomous behaviour. The approach proposed enables
the embedding of a query in the URI, subsequently being used to establish the aggregation of the data contained in the
dataset. The general formulation is as follows:

e  Autonomous creation: POST /datasets?q=<query>

Considering that the creation of entities derived from DCAT-AP needs from the data provider involvement in order to
fill most of the entities' attributes, this autonomous POST operation within the NGSI-LD system has to generate the
minimum entity required by the DCAT-AP specification. Thus, the generated entity has to include only its mandatory
properties: id, type, title, and description.

However, within the DCAT-AP specification, Datasets are not, as such, the direct containers of the actual data, but the
Distributions and Data Services are the DCAT-AP classes that actually provides access to data. Moreover, asit has been
mentioned above, access to context information leveraging the NGSI-LD API fits completely on the DCAT-AP
definition of a Data Service (i.e. "A collection of operations that provides access to one or more datasets or data
processing functions."). Thus, the most natural and complete way of representing the actual data availability should not
be limited to the creation of a Dataset entity, but rather create the underlying DataService entity.

Data Services are related to their parent Dataset through the servesDataset attribute on the DataService specification.
Hence, when creating the Dataset entity, it is recommended to create or update the corresponding DataService entity
establishing the Relationship among them.

In the case that the rest of the available attributes presented in clause 5.1.2 are to be added, PUT (Replace entity) and
PATCH (Merge entity) operations described above have to be used.

EXAMPLE:

Autonomous creation

Request :
POST / dat aset s?q==t ype="Ai r Qual i t yObser ved"

Response:

[
{
"id": "urn:ngsi-|d:Dataset: AirQualityCbserved",
"type": "Dataset",

"title": {
"type": "Property",
"value": ["Dataset on Air Quality Cbserved data."]

}

" escription": {
"type": "Property",
"value": ["This is the Dataset on Air Quality Cbserved data."]

}

"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-|ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",

"title": "Dataset.title",
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"description": "Dataset.descripion"

}

]
Iz
{

"id": "urn:ngsi-|d:DataService: AirQualityCbserved",

"type": "DataService",

"title": {

"type": "Property",
"value": ["Data Service on Air Quality Cbserved data."]

Iz
"endpoi nt URL": {

"type": "Property",

"@d": "https://ngsi-|d-broker.exanple.comentities?type=AirQualityCbserved"
Iz
"servesDataset": {

"type": "Rel ationship",

"@d": "urn:ngsi-|d:Dataset: AirQualityGCbserved"

H
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ rel eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
"title": "DataService.title",
"servesDat aset": "DataService. servesDataset",
"endpoi nt URL": "Dat aServi ce. endpoi nt URL"
}
]

}

]

Update (Merge entity):

Request :
PATCH / dat aset s/ urn: ngsi -1 d: Dat aset : Ai r Qual i t yObser ved
Body:
"title": {
"type": "Property",
"val ue": [
"Dataset on air quality data on the city of Santander.",
{
"@anguage": "http://publications. europa.eu/resource/authority/l anguage/ SPA",
"@al ue": "Dataset con datos sobre la calidad del aire en Santander."
}
]
}

’ escription": {
"type": "Property",

"val ue": [
"This is the Dataset on air quality data on the city of Santander.",
{
"@anguage": "http://publications. europa.eu/resource/authority/l anguage/ SPA",
"@alue": "Este es el Dataset de |la infornmaci 6n de calidad del aire en Santander."
}
]
},
"keyword": {
"type": "Property",
"val ue": [
{ N .
"@anguage": "http://publications.europa.eul/ resource/authority/l anguage/ ENG',
"@al ue": "environnment"
{,
"@anguage": "http://publications.europa.eul/ resource/ authority/language/ SPA",
"@al ue": "nmedi oanbi ente"
}
]
}

anguage": {

"type": "Property",

"val ue": [
"http://publications. europa. eu/ resource/ aut hority/l anguage/ SPA",
"http://publications. europa. eu/ resource/ aut hority/| anguage/ ENG'

]
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}

el easeDate": {

"type": "Property",

"@al ue": "2022-05-14T12: 32: 472"
}
"geogr aphi cal Coverage": {

"type": "Rel ationship",

"@d": "urn:ngsi-ld:Location:Dataset: AirQualityCbserved "

}

: ccessRights": {

"type": "Property",

"@d": "http://publications. europa. eu/ resource/authority/access-right/PUBLIC'
}

ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "Dataset.title",
"description": "Dataset.descripion",
"publisher": "Dataset.publisher",
"keyword": "Dataset.keyword",
"l anguage": "Dataset.|anguage",
"rel easeDat e": "Dataset.rel easeDate",
"geogr aphi cal Cover age": "Dataset.geographi cal Cover age",
"accessRights": "Dataset.accessRi ghts"
}
]
}

Response:
<List of attributes actually merged>

Retrieve:

Request :
GET /datasets/urn:ngsi-|d:Dataset: AirQualityCbserved

Response:

{
"id": "urn:ngsi-|d:Dataset: AirQualityCbserved",
"type": "Dataset",

"title": {
"type": "Property",
"val ue": [
"Dataset on air quality data on the city of Santander.",
{
"@anguage": "http://publications.europa.eul/ resource/authority/l anguage/ SPA",
"@al ue": "Dataset con datos sobre |la calidad del aire en Santander."
}
]
}

’ escription": {
"type": "Property",

"val ue": [
"This is the Dataset on air quality data on the city of Santander.",
{
"@anguage": "http://publications. europa.eu/resource/authority/l anguage/ SPA",
"@alue": "Este es el Dataset de |a informaci én de calidad del aire en Santander."
}
]
I
"keyword": {
"type": "Property",
"val ue": [
{
"@anguage": "http://publications.europa.eul/ resource/authority/l anguage/ ENG',
"@al ue": "environment"
b
{
"@anguage": "http://publications. europa.eu/ resource/authority/l anguage/ SPA",
"@al ue": "medi oanbi ente"
}
]
}

’ anguage": {

ETSI



44 ETSI GR CIM 048 V1.1.1 (2024-09)

"type": "Property",
"val ue": [
"http://publications. europa. eu/ resource/ aut hority/l anguage/ SPA",
“http://publications. europa. eu/ resource/ aut hority/| anguage/ ENG'
]
"rel easeDate": {
"type": "Property",
"@al ue": "2022-05-14T12: 32: 477"
T
" geogr aphi cal Coverage": {
"type": "Rel ationship",
"@d": "urn:ngsi-|ld:Location:Dataset: AirQualityCbserved "
T
"accessRights": {
"type": "Property",
"@d": "http://publications.europa.eul/resource/authority/access-right/PUBLIC'
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub.i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "Dataset.title",
"description": "Dataset.descripion",
"publisher": "Dataset.publisher"”,
"keyword": "Dataset.keyword",
"l anguage": "Dataset.| anguage",
"rel easeDate": "Dataset.rel easeDate",
"geogr aphi cal Coverage": "Dataset.geographi cal Coverage",
"accessRights": "Dataset.accessRi ghts"
}
]
}

7.1.3 Dataset Series

With the purpose of the autonomous creation of Dataset Series, a new resource should be included to the NGSI-LD
API, /datasetseries. By means of this resource the DatasetSeries type entities stored in the Context Broker can be
accessed. The proposed operations comprise the creation of the entity, retrieve of entity, update of attributes and
deletion of the entity.

Asfor theretrieve (GET), update (PUT and/or PATCH) and delete (DELETE) operations, the system behaviour
remains the same as for the /entities resource. Both three actions make use of the id of the entity at the URI of the
Context Broker such that:

. Retrieve: GET /datasetseries/<entityl d>

. Update (Replace entity): PUT /datasetseries/<entityld>, Body: Entity[]

. Update (Merge entity): PATCH /datasetseries/<entityld>, Body: Entity Fragment[]

. Delete: DELETE /datasetseries/<entityld>
Nonetheless, the entity creation operation is proposed with an autonomous behaviour. The approach proposed enables
the embedding of a query in the URI, subsequently being used to establish the aggregation of the data contained in the
dataset. The general formulation is as follows:

. Autonomous creation: POST /datasetseries?g=<query>

Considering that the creation of entities derived from DCAT-AP needs from the data provider involvement in order to
fill most of the entities' attributes, this autonomous POST operation within the NGSI-LD system has to generate the
minimum entity required by the DCAT-AP specification. Thus, the generated entity has to include only its mandatory
properties: id, type, and title.
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However, within the DCAT-AP specification, Dataset Series does not have much sense if the actual Datasets being part
of such series do not exist. Thus, the most complete way of representing the actual existence of a Dataset Series should
not be limited to the creation of a DatasetSeries entity onisolation, but rather create the initial Dataset entity on the
series.

Datasets are related to their parent Dataset Series through the inSeries attribute on the Dataset specification. Hence,
when creating the DatasetSeries entity it is recommended to create or update the corresponding Dataset entity
establishing the Relationship among them. In case the underlying Dataset does hot exist and it has to be created during
the Dataset Series creation, then, the corresponding DataService entity has to be created as described in clause 7.1.2.

In the case that the rest of the available attributes presented in clause 5.1.3 are to be added, PUT (Replace entity) and
PATCH (Merge entity) operations described above have to be used.

EXAMPLE:

Autonomous creation

Request :
POST / dat aset seri es?q==t ype="Ai r Qual i t yObser ved"

Response:
[
{
"id": "urn:ngsi-|d:DatasetSeries: AirQualityCoserved",
"type": "DatasetSeries",
"title": {
"type": "Property",
"value": ["Dataset Series on Air Quality Observed data."]

b
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
"title": "DatasetSeries.title",
}
]

b
{
"id": "urn:ngsi-|d:Dataset: AirQualityCbserved",
"type": "Dataset",
"title": {

"type": "Property",

"value": ["Dataset on Air Quality Cbserved data."]
}

"description": {
"type": "Property",
"value": ["This is the Dataset on Air Quality Cbserved data."]
}
"inSeries": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d:DatasetSeries: AlrQualityGbserved"

}

( ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ rel eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",

“title": "Dataset.title",
"inSeries": "Dataset.inSeries",
"description": "Dataset.descripion"

"id": "urn:ngsi-|d:DataService: AirQualityCbserved",
"type": "DataService",
"title": {

"type": "Property",

"value": ["Data Service on Air Quality Cbserved data."]
}
"endpoi nt URL": {

"type": "Property",

"@d": "https://ngsi-|d-broker.exanple.comentities?type=AirQualityCbserved"
}

ervesDataset": {
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"type": "Rel ationship",
"@d": "urn:ngsi-|d:Dataset: AirQualityCoserved"

b
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ rel eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
"title": "DataService.title",
"endpoi nt URL": "Dat aServi ce. endpoi nt URL"
}
]
}

]

Update (Merge entity):

Request :
PATCH / dat aset seri es/ urn: ngsi -1 d: Dat aset Seri es: Ai r Qual i t yObser ved
Body:
"title": {
"type": "Property",
"val ue": [
"Dataset Series on air quality data on the city of Santander.",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@alue": "Serie de Dataset con datos sobre |la calidad del aire en Santander."
}
]
}

’ escription": {
"type": "Property",

"val ue": [
"This is the Dataset Series on air quality data on the city of Santander.",
{
"@anguage": "http://publications. europa.eu/ resource/authority/l anguage/ SPA",
"@alue": "Esta es |la Serie de Dataset de la infornaci 6n de calidad del aire en
Sant ander . "
}
]
T
"rel easeDate": {
"type": "Property",
"@al ue": "2022-05-14T12: 32: 472"
T
"publisher": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d: Agent: SALTED'
b
"geogr aphi cal Coverage": {
"type": "Rel ationship",
"@d": "urn:ngsi-ld:Location: Dataset Series: Ai rQual i t yObserved"
b
"nodi ficationDate": {
"type": "Property",
"@al ue": "2023-05-16T15:11: 592"
I
"frequency": {
"type":"Property",
"val ue": "http://publications. europa. eu/ resource/authority/frequency/ MONTHLY"

b,

"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{

"title": "DatasetSeries.title",
"description": "DatasetSeries.descripion",
"rel easeDate": "DatasetSeries.rel easeDate",
"publisher": "DatasetSeries.publisher"”,
"nodi ficationDate": "DatasetSeries.nodificationDate",
" geogr aphi cal Coverage": "Dataset Seri es. geographi cal Cover age",
"frequency": "Dataset Series.frequency"
}
]
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Response:
<List of attributes actually nerged>

Retrieve:

Request :
CGET /datasetseries/urn:ngsi-|d: Dat aset Seri es: Ai r Qual i t yObserved

Response:

{
"id": "urn:ngsi-I|d:DatasetSeries: AirQualityCbserved",

"type": "DatasetSeries",

"title": {
"type": "Property",
"val ue": [
"Dataset Series on air quality data on the city of Santander.",
{
"@anguage": "http://publications.europa.eu/resource/authority/l anguage/ SPA",
"@al ue": "Serie de Dataset con datos sobre la calidad del aire en Santander."
}
]
}

’ escription": {
"type": "Property",

"val ue": [
"This is the Dataset Series on air quality data on the city of Santander.",
{
"@anguage": "http://publications.europa.eul/ resource/ authority/l anguage/ SPA",
"@al ue": "Esta es la Serie de Dataset de la informaci 6n de calidad del aire en
Sant ander . "
}
|

}

"rel easeDate": {
"type": "Property",
"@al ue": "2022-05-14T12: 32: 477"

}
"publisher": {

"type": "Rel ationship",

"@d": "urn:ngsi-|d: Agent: SALTED'
}

" eogr aphi cal Coverage": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d:Location:Dataset Series: AirQualityCbserved"

}
"nmodi ficationDate": {

"type": "Property",

"@al ue": "2023-05-16T15: 11: 592"
}

’ requency”: {
"type":"Property",

"value": "http://publications.europa.eu/resource/authority/frequency/ MONTHLY"
T
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "DatasetSeries.title",
"description": "DatasetSeries.descripion",
"rel easeDate": "DatasetSeries.rel easeDate",
"publisher": "DatasetSeries.publisher",
"nodi ficationDate": "DatasetSeries.nodificationDate",
"geogr aphi cal Coverage": "Dataset Seri es. geogr aphi cal Cover age",
"frequency": "Dataset Series.frequency"
}
]
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7.2 Data Services creation upon Context Source registration

A Context Source represents a source of context data within an NGSI-LD architecture. Its registration within the NGSI-
LD architecture provides the system with knowledge about what data is available and to which access point it should be
requested. This registration is done through the ContextSourceRegistration entity type.

A Data Serviceisaclass defined in DCAT-AP for the description of a collection of operations that provides access to
one or more datasets or data processing functions. Therefore, within the NGSI-LD domain, its relationship with Context
Sourcesis straightforward: a DataService entity is used for the description of Context Sources, providing the
information and metadata necessary for its full understanding, through the properties and relationships described in
clause 5.1.5.

The approach proposed is based on the creation of Data Services upon Context Source registration in an autonomous
way, making use of the endpoint and its HTTP binding described in clause 7.1.1. There are several alternatives to
consider:

. Creation of a Data Service per type of registered data.
. Creation of a Data Service per registered data type and specified pattern identifier (idPattern).
. Creation of a Data Service per Context Source.

Supporting these or other options should be considered for augmenting the NGSI-LD API, but it should be up to the
infrastructure manager to decide which approach to implement. Nevertheless, the most straightforward choice would
appear to be the first option, where a Data Service is created for each type of data registered.

EXAMPLE:

Autonomous creation

Request :

POST / csour ceRegi strati ons?q==t ype="Ai r Qual i t yCbser ved"

{
"id": "urn:ngsi-|d: Context SourceRegi stration: Ai rQual i tyCbserved",
"type": "Context SourceRegistration",
"information": [

{ o
"entities": [
{
"type": "AirQualityQObserved"
e
| b
ndpoint": " https://ngsi-|d-broker.exanple.conlentities?type=AirQualityCbhserved ",
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld"
]
}
Response:

<Locati on Header >

Retrieve:

Request :
GET /dataservi ces/urn:ngsi-|1d: DataServi ce: AirQual i t yCbserved

Response:
{
"id": "urn:ngsi-|d:DataService: AirQualityCbserved",
"type": "DataService",
"title": {
"type": "Property",
"value": ["Data Service on Air Quality Cbserved data."]

D
"endpoi nt URL": {
"type": "Property",
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"@d": "https://ngsi-|d-broker.exanple.comentities?type=AirQualityCbserved"
b
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
|
}

Update (Merge entity):

Request :
PATCH / dat aser vi ces/ urn: ngsi - | d: Dat aSer vi ce: Ai r Qual i t yObser ved
Body:

"title": {
"type": "Property",
"val ue": [
"Data Service on air quality data on the city of Santander.",
{
"@anguage": "http://publications. europa.eu/ resource/authority/l anguage/ SPA",
"@al ue": "Data Service con datos sobre |a calidad del aire en Santander."
}
]

escription": {
"type": "Property",
"val ue": [
"This is the Data Service on air quality data on the city of Santander.",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@alue": "Esta es |a Data Service de la informaci 6n de calidad del aire en Santander."

}

}

]

’ i cense": {
"type": "Property",
"@d": "https://creativecommons. org/licenses/by/4.0/"

}

}

"t ormat": {
"type": "Property",
"@d": "http://publications.europa.eu/resource/authority/file-type/ JSON LD'

"l andi ngPage": {

"type": "Property",

"@d": " https://ckan.salted-project.eu/"
}
"publisher": {

"type": "Relationship",

"@d": "urn:ngsi-|d: Agent: SALTED'
}

ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "DataServuce.title",
"description": "DataService.descripion",
"license": "DataService.license",
"publisher": "DataService. publisher"”,
"format": "DataService.formt",
"l andi ngPage": "DataService.| andi ngPage",
"endpoi nt URL": "Dat aset Seri es. endpoi nt URL"
}
]
}

Response:
<List of attributes actually merged>

Retrieve:

Request :
GET /dat aservi ces/urn: ngsi -1d: Dat aServi ce: Ai r Qual i t yCbserved

[ Response:
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{
"id": "urn:ngsi-|d:DataService: AirQualityCbserved",
"type": "DataService",
"endpoi nt URL": {
"type": "Property",
"@d": "https://ngsi-|d-broker.exanple.comentities?type=AirQualityCbserved"
b,
"title": {
"type": "Property",
"val ue": [
"Data Service on air quality data on the city of Santander.",
{
"@anguage": "http://publications.europa.eul/ resource/authority/language/ SPA",
"@alue": "Data Service con datos sobre |a calidad del aire en Santander."
}
]
T
"description": {
"type": "Property",
"val ue": [
"This is the Data Service on air quality data on the city of Santander.",
{
"@anguage": "http://publications.europa.eul/ resource/ authority/language/ SPA",
"@alue": "Esta es |la Data Service de |la informaci 6n de calidad del aire en Santander."
}
]
),
"license": {
"type": "Property",
"@d": "https://creativecomons.org/licenses/by/4.0/"
T
"format": {
"type": "Property",
"@d": "http://publications.europa.eu/resource/authority/file-type/JSON LD
}
"l andi ngPage": {
"type": "Property",
"@d": " https://ckan.salted-project.eu/"
T
"publisher": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d: Agent: SALTED'
T
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-|ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "DataServuce.title",
"description": "DataService.descripion",
"license": "DataService.license",
"publ i sher": "DataService. publisher",
"format": "DataService.formt",
"l andi ngPage": "DataService.| andi ngPage",
"endpoi nt URL": "Dat aset Seri es. endpoi nt URL"
}
]
}

7.3 Handling temporal data

Nowadays, temporal data and historical records are a matter of paramount importance for performing analysis and
extracting valuable insights. Within the current NGSI-LD infrastructure, there exists a dedicated endpoint for the
management of these temporal values, /temporal/entities. Nevertheless, this approach combined with the presented
DCAT-AP structures can be further exploited.

The suggested approach is based on the generation of the hierarchy shown in Figure 12 for handling temporal data,
where the entities of type DatasetSeries, Dataset and DataServices are linked through relationships.
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Dataset Series ——» title —>
inSeries
l_____________—l
title — | NGSI-LD Entity |
|
Dataset | NGSI-LD Relationship :
|
T description —» | NGSI-LD Property :
| Literal value |
servesDataset | Ce—— - |
| title —>

Data Service

endpomtURL —» http//...

Figure 12: Example of properties specification within a DataService entity for handling temporal data

According to this structure, the parent entity has to be of type DatasetSeries, which defines a set of datasets forming a
seriesthat are, basically, structured according to a certain time periodicity. Each entity of type Dataset would describe a
set of data with atemporal start and end date, whose data source is defined by a Data Service. This hierarchical
structure, which target is based on handling temporal data, has to make use of the endpoints and HTTP requests
described in clause 7.1.

The autonomous component of this strategy relies on an extension of the API presented in clause 7.1.3 in order to
enable the possibility of specifying certain parameters that trigger the creation of all three entity structures. Its genera
formulationis:

e Autonomous creation: POST /datasetseries?q=<query>
where:
<query>=type==<type>;frequency=<frequency>;startsAt=<start_date>;endsAt=<end_date>

Given these parameters, the NGSI-LD infrastructure is able to create the Dataset Series entity as well as the required
Datasets and Data Services. For example, if frequency is"MONTHLY" and startsAt and endsAt comprise a year of
data, then the NGSI-LD infrastructure hasto create a Dataset Series containing a Dataset per month (12 Datasets), each
of them related with a Data Service (12 Data Services, 1 per month).

EXAMPLE:

(monthly frequency):

Data Service — April 2024
{
"id": "urn:ngsi-|d:DataService: AirQualityCoserved: April 2024",
"type": "DataService",
"endpoi nt URL": {
"type": "Property",
"@d": "https://ngsi-|d-broker.exanple.conftenporal/entities?type=AirQualityCbserved&
?ti nerel =bet ween&t i meAt =2024- 04- 01TOOYBA00¥BA00Z&endTi meAt =2024- 05- 01TOO¥3A00%3A00Z"

b
"title": {
"type": "Property",
"val ue": [
"Data Service on air quality data on the city of Santander from April 2024.",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@al ue": "Data Service con datos sobre |la calidad del aire en Santander en abril de
2024."
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}
]

’ escription": {
"type": "Property",
"val ue": [
"This is the Data Service on air quality data on the city of Santander from April 2024.",
{
"@anguage": "http://publications.europa.eul/ resource/ authority/l anguage/ SPA",
"@alue": "Esta es |la Data Service de la informaci 6n de calidad del aire en Santander en
abril de 2024."
}
]

,or mat": {
"type": "Property",
"@d": "http://publications.europa.eu/resource/authority/file-type/JSON LD

}

}

}

: ervesDataset": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d:Dataset: Ai rQualityGObserved: April 2024"

}

"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",

{
"title": "DataServuce.title",

"description": "DataService.descripion",
"format": "DataService.formt",
"endpoi nt URL": "Dat aset Seri es. endpoi nt URL",
"servesDat aset": "DataService. servesDat aset",
}
]
}
Dat aset — April 2024
{
"id": "urn:ngsi-|d:Dataset: AirQualityCbserved: April 2024",
"type": "Dataset",
"title": {
"type": "Property",
"val ue": [
"Dataset on air quality data on the city of Santander from April 2024.",
{
"@anguage": "http://publications.europa.eu/resource/authority/l anguage/ SPA",
"@al ue": "Dataset con datos sobre la calidad del aire en Santander en abril de 2024."
}
]
H
"description": {
"type": "Property",
"val ue": [
"This is the Dataset on air quality data on the city of Santander from April 2024.",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@alue": "Este es el Dataset de |a informaci 6n de calidad del aire en Santander en abril
de 2024."
}
]
b
"keyword": {
"type": "Property",
"val ue": [
{
"@anguage": "http://publications. europa.eu/resource/authority/language/ ENG',
"@al ue": "environment"
b
{
"@anguage": "http://publications. europa.eu/ resource/authority/l anguage/ SPA",
"@al ue": "nmedi oanbi ente"
}
]
}

anguage": {
"type": "Property",
"val ue": [
"http://publications. europa. eu/ resource/ aut hori ty/| anguage/ SPA",
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"http://publications. europa. eu/ resource/ aut hority/| anguage/ ENG'

]

’ el easeDate": {
"type": "Property",
"@al ue": "2024-05-01T00: 00: 002"

}

b,
"accessRights": {
"type": "Property",

"@d": "http://publications.europa.eul/resource/authority/access-right/PUBLIC'

},
"inSeries": {

"type": "Rel ationship",

"@d": "urn:ngsi-|d:DatasetSeries:AirQualityGCoserved"
}

’ ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",

{
“title": "Dataset.title",

"description": "Dataset.descripion",
"keyword": "Dataset.keyword",

"l anguage": "Dataset.| anguage",

"rel easeDate": "Dataset.rel easeDate",
"accessRights": "Dataset.accessR ghts",
"isSeries": "Dataset.isSeries"

Data Service — May 2024
{
"id": "urn:ngsi-|d:DataService: AirQualityCbserved: May2024",
"type": "DataService",
"endpoi nt URL": {
"type": "Property",
"@d": "https://ngsi-|d-broker.exanple.conftenporal/entities?type=ArQualityCbserved&
?ti merel =bet ween&t i meAt =2024- 05- 01 TO0YBA009BA00Z&endTi neAt =2024- 06- 01 TO0YBA00YBA00Z"
I
"title": {
"type": "Property",
"value": [
"Data Service on air quality data on the city of Santander from May 2024.",
{
"@anguage": "http://publications. europa.eu/ resource/authority/l anguage/ SPA",
"@al ue": "Data Service con datos sobre |la calidad del aire en Santander en nmayo de 2024."
}
]

’ escription": {
"type": "Property",

}

"val ue": [
"This is the Data Service on air quality data on the city of Santander from May 2024.",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@alue": "Esta es |la Data Service de |la informaci 6n de calidad del aire en Santander en
mayo de 2024."
}
]
b
"format": {
"type": "Property",
"@d": "http://publications.europa.eu/resource/authority/file-type/JSON LD
}

: ervesDataset": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d:Dataset: Al rQualityGObserved: May2024"

T
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-|ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "DataServuce.title",
"description": "DataService.descripion",
"format": "DataService.formt",
"endpoi nt URL": "Dat aset Seri es. endpoi nt URL",
"servesDat aset": "DataService.servesDataset",
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}
]
}
Dat aset — May 2024
{
"id": "urn:ngsi-|d:Dataset: AirQualityCbserved: May2024",
"type": "Dataset",
"title": {
"type": "Property",
"val ue": [
"Dataset on air quality data on the city of Santander from May 2024.",
{
"@anguage": "http://publications. europa.eu/resource/authority/l anguage/ SPA",
"@al ue": "Dataset con datos sobre |la calidad del aire en Santander en mayo de 2024."
}
]
H
"description": {
"type": "Property",
"val ue": [
"This is the Dataset on air quality data on the city of Santander from May 2024.",
{
"@anguage": "http://publications.europa.eu/resource/authority/l anguage/ SPA",
"@alue": "Este es el Dataset de |la informaci 6n de calidad del aire en Santander en mayo
de 2024."
}
]
}
"keyword": {
"type": "Property",
"val ue": [
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ ENG',
"@al ue": "environnent"
H
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@al ue": "nedi oanbi ente"
}
]
}
"l anguage": {
"type": "Property",
"val ue": [
"http://publications.europa. eu/ resource/authority/l anguage/ SPA",
"http://publications.europa. eu/ resource/authority/language/ ENG'
]
H
"rel easeDate": {
"type": "Property",
"@al ue": "2024-06-01T00: 00: 00Z"
H
"accessRights": {
"type": "Property",
"@d": "http://publications. europa. eu/ resource/authority/access-right/PUBLIC'
I
"inSeries": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d:DatasetSeries: AirQualityCbserved"
b
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "Dataset.title",
"description": "Dataset.descripion",
"keyword": "Dataset.keyword",
"l anguage": "Dataset.| anguage",
"rel easeDate": "Dataset.rel easeDate",
"accessRights": "Dataset.accessR ghts",
"isSeries": "Dataset.isSeries"
}
]
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Dat aset Series
{
"id": "urn:ngsi-|d:DatasetSeries: AirQualityCoserved",
"type": "DatasetSeries",
"title": {
"type": "Property",
"val ue": [
"Dataset Series on nonthly air quality data on the city of Santander.",
{
"@anguage": "http://publications.europa.eul/ resource/ authority/language/ SPA",
"@al ue": "Serie de Dataset nensual con datos sobre |a calidad del aire en Santander"
}
]
b o
"description": {
"type": "Property",
"val ue": [
"This is the Dataset Series on nonthly air quality data on the city of Santander.",
{
"@anguage": "http://publications. europa.eu/ resource/authority/l anguage/ SPA",
"@alue": "Esta es la Serie de Dataset nmensual de |la informaci 6n de calidad del aire en
Sant ander . "
}
]
D
"rel easeDate": {
"type": "Property",
"@al ue": "2022-04-01TO00: 00: 00Z"
D
"nodi ficationDate": {
"type": "Property",
"@al ue": "2023-06-01T00: 00: 00Z"
D
"frequency": {
"type":"Property",
"val ue": "http://publications. europa. eu/ resource/authority/frequency/ MONTHLY"
D
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "DatasetSeries.title",
"description": "DatasetSeries.descripion",
"rel easeDate": "Dataset Series.rel easeDate",
“modi ficationDate": "DatasetSeries.nodificationDate",
"frequency": "Dataset Series.frequency"
}
]
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Annex A:
Mapping examples

A.0 Foreword

Annex A presents usage examples of DCAT-AP classes mapped into NGSI-LD entities. Furthermore, the @context file
that hasto be used for any DCAT-AP entity is also provided.

A.1  Catalogue entity

Listing A-1: Basic example of Catalogue

{
"id": "urn:ngsi-|d:Catal ogue:id: SALTED proj ect",
"type": "Catal ogue",
"title": {
"type": "Property",
"val ue": [
{
"@anguage": "http://publications.europa.eul/ resource/authority/language/ ENG',
"@al ue": "SALTED Project"
{,
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@al ue": "Proyecto SALTED'
}
]
T
"description": {
"type": "Property",
"val ue": [
"This is the SALTED Project Catal ogue. Data is available in JSON and JSON-LD format.",
{
"@anguage": "http://publications. europa.eu/ resource/authority/l anguage/ SPA",
"@alue": "Este es el catal ogo del proyecto SALTED. La informacion esta disponible en
formato JSON y JSON-LD. "
}
]
H
"publisher": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d:Agent: SALTED'
H
"dataset": {
"type": "Rel ationship",
t@d": |
"urn:ngsi-|d: Dat aset: Envi ronment : Ai r Qual i t yCbserved",
"urn:ngsi-|d:Dataset: Transportation: Traf fi cFl onCbserved",
"urn: ngsi -1 d: Dat aset : Par ki ng: Par ki ngSpot "
]
b
"honepage": {
"type": "Property",
"@d": " https://ckan.salted-project.eu/
H
"rel easeDate": {
"type": "Property",
"@al ue": "2023-05-14T12: 32: 477"
H
" geogr aphi cal Coverage": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d:Location: Catal ogue: SALTED- proj ect"
T
"rights": {
"type": "Property",
"@d": "http://publications.europa.eul/resource/authority/access-right/PUBLIC'
"@ontext": [
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"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{

"title": "Catal ogue.title",

"description": "Catal ogue.descripion”,

"publ i sher": "Catal ogue. publisher",

"dataset": "Catal ogue. dataset",

"honmepage": "Catal ogue. homepage",

"rel easeDate": "Catal ogue. rel easeDate",

"geogr aphi cal Coverage": "Catal ogue. geogr aphi cal Cover age",

"rights": "Catal ogue.rights"

Listing A-2: Complex example of Catalogue

{
"id": "urn:ngsi-|d:Catal ogue:id: SALTED proj ect",
"type": "Catal ogue",
"title": {
"type": "Property",
"val ue": [
{
"@anguage": "http://publications.europa.eul/ resource/authority/l anguage/ ENG',
"@al ue": "SALTED Project"
},
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@al ue": "Proyecto SALTED'
}
]
T
"description": {
"type": "Property",
"val ue": [
"This is the SALTED Project Catal ogue. Data is available in JSON and JSON-LD format.",
{
"@anguage": "http://publications.europa.eu/resource/authority/l anguage/ SPA",
"@alue": "Este es el catal ogo del proyecto SALTED. La informacion esta disponible en
formato JSON y JSON-LD. "
}
]
H
"publisher": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d: Agent: SALTED'
H
"dataset": {

"type": "Rel ationship",

"@d": |
"urn:ngsi-|d: Dataset: Envi ronment : Ai r Qual i t yCbserved",
"urn:ngsi-|d:Dataset: Transportation: Traf fi cFl onCbserved",

"urn: ngsi -1 d: Dat aset : Par ki ng: Par ki ngSpot "

]

H
"service": {

"type": "Rel ationship",

"@d": |
"https://ckan.salted-project.eu/retriever/realtinme/AirQualityCdserved",
"https://ckan.salted-project.eu/retriever/realtinme/TrafficFl onCbserved",
"https://ckan.salted-project.eu/retriever/realtine/ParkingSpot"

]

b
"honepage": {
"type": "Property",
"@d": " https://ckan.salted-project.eu/
b
"] anguage":
"type": "Property",
"val ue":
"http://publications.europa. eu/ resource/ aut hority/| anguage/ SPA",
"“http://publications. europa. eu/ resource/ aut hority/| anguage/ ENG'
]
}
"license": {
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"type": "Property",
"@d": "https://creativecomons.org/licenses/by/4.0/"
H
"rel easeDate": {
"type": "Property",
"@al ue": "2023-05-14T12: 32: 477"
H
" geogr aphi cal Coverage": {
"type": "Rel ationship",
"@d": "urn:ngsi-I|d:Location: Catal ogue: SALTED- pr oj ect "
b
"t enpor al Coverage": {
"type": "Property",
"@al ue": [
{
"startDate": "2023-05-14T12:32:472",
"endDat e": "2023-05-15T12: 32: 477"
}
]
b
"themes": {
"type": "Property",
"val ue": [
{
"@d": "http://publications.europa.eu/ resource/authority/data-theme/ AGRl"
}
]
H
"nmodi ficationDate": {
"type": "Property",
"@al ue": "2023-05-16T15: 11: 597"
b
"hasPart": {
"type": "Rel ationship",
"@d": |
"urn:ngsi-|d: Catal ogue:id: SALTED- proj ect: Mbility",
"urn:ngsi-|d: Catal ogue:id: SALTED- proj ect : Envi ronment ",
"urn: ngsi-|d: Cat al ogue: i d: SALTED- proj ect: Agri cul ture"
]
H
"record": {
"type": "Rel ationship",
"@d": |
"urn:ngsi-I|d: Catal ogue:id: record: SALTED- proj ect : 8e7af f 2d- 39b1- 412d- 96c6- 18960a7f f 41b"
]
H
"catal ogue": {
"type": "Rel ationship",
"@d": |
"urn:ngsi-|d: Catal ogue:id: YODA- proj ect"
]
T
"rights": {
"type": "Property",
"@d": "http://publications.europa.eul/resource/authority/access-right/PUBLIC'
T
"creator": {
"type": "Rel ationship",
"@d": "urn:ngsi-Id:Agent: UNl CAN'
T
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-|ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ rel eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "Catal ogue.title",
"description": "Catal ogue. descripi on",
"publ i sher": "Catal ogue. publisher",
"dataset": "Catal ogue. dataset",
"service": "Catal ogue. service",
"honmepage": "Catal ogue. honepage",
"rel easeDate": "Catal ogue.rel easeDate",
"geogr aphi cal Coverage": "Catal ogue. geogr aphi cal Cover age",
"rights": "Catal ogue.rights",
"t enpor al Cover age": "Catal ogue.tenporal Coverage",
"thenmes": "Catal ogue.thenes",
"creator": "Catal ogue.creator",
"cat al ogue": "Cat al ogue. cat al ogue",
"record": "Catal ogue.record",
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"hasPart": "Catal ogue. hasPart",

"modi ficationDate": "Catal ogue. nodificationDate",
"license": "Catal ogue.license",

"l anguage": "Catal ogue. | anguage"

A.2  Dataset entity

Listing A-3: Basic example of Dataset

{
"id": "urn:ngsi-|d:Dataset: Parki ng: Par ki ngSpot ",
"type": "Dataset",
"title": {
"type": "Property",
"val ue": [
"Dat aset on status of Santander parking spots"”,
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@al ue": "Dataset con el estado de |as plazas de aparcani ento en Santander"
}
]
T
"description": {
"type": "Property",
"val ue":
"This is the SALTED Project Catal ogue. Data is available in JSON and JSON-LD format.",
{
"@anguage": "http://publications. europa.eu/ resource/authority/l anguage/ SPA",
"@alue": "Este es el catal ogo del proyecto SALTED. La informacion esta disponible en
formato JSON y JSON-LD. "
}
]
I
"keyword": {
"type": "Property",
"val ue": [
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ ENG',
"@alue": "nobility"
},
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@al ue": "novilidad"
}
]
T
"publisher": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d: Agent: SALTED'
"datasetDistribution": {
"type": "Rel ationship",
"@d": [
"urn:ngsi-ld:D stribution: Parki ng: Par ki ngSpot : j son",
"urn:ngsi-Id:Distribution:Parking: Par ki ngSpot:json-1d",
"urn:ngsi-ld:Distribution:Parking: Parki ngSpot : csv"
]
I
"l anguage": {
"type": "Property",
"val ue": [
"“http://publications. europa. eu/ resource/ aut hority/l anguage/ SPA",
"http://publications. europa. eu/ resource/ aut hority/| anguage/ ENG'
]
H
"rel easeDate": {
"type": "Property",
"@al ue": "2022-05-14T12: 32: 472"
H
" geogr aphi cal Coverage": {
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"type": "Rel ationship",
"@d": "urn:ngsi-|d:Location: Dataset: Parki ng: Par ki ngSpot "

b
"theme": {
"type": "Property",
"value": [
"@d": "http://publications.europa.eu/ resource/authority/data-theme/ TRAN'
}
]
b
"frequency": {
"type": "Property",
"value": "http://publications.europa.eu/resource/authority/frequency/ CONT"
Iz
"accessRights": {
"type": "Property",
"@d": "http://publications.europa.eul/resource/authority/access-right/PUBLIC'
Iz
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
“title": "Dataset.title",
"description": "Dataset.descripion",
"publisher": "Dataset.publisher",
"keyword": "Dataset.keyword",
"l anguage": "Dataset.| anguage",
"datasetDi stribution": "Dataset.datasetDistribution",
"rel easeDate": "Dataset.rel easeDate",
"geogr aphi cal Coverage": "Dataset.geographi cal Coverage",
“thene": "Dataset.thene",
"frequency": "Dataset.frequency",
"accessRights": "Dataset.accessRi ghts"
}
]

Listing A-4: Complex example of Dataset

{
"id": "urn:ngsi-|d:Dataset: Parking: Parki ngSpot ",
"type": "Dataset",
"title": {
"type": "Property",
"val ue": [
"Dat aset on status of Santander parking spots"”,
{
"@anguage": "http://publications.europa.eu/resource/authority/l anguage/ SPA",
"@al ue": "Dataset con el estado de |as plazas de aparcam ento en Santander"
}
]
H
"description": {
"type": "Property",
"val ue": [
"This is the SALTED Project Catal ogue. Data is available in JSON and JSON-LD format.",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@alue": "Este es el catal ogo del proyecto SALTED. La informacion esta disponible en
formato JSON y JSON-LD. "
}
]
b
"keyword": {
"type": "Property",
"val ue": [
{
"@anguage": "http://publications. europa.eu/ resource/authority/language/ ENG',
"@alue": "nobility"
}
{
"@anguage": "http://publications.europa.eu/resource/authority/l anguage/ SPA",
"@al ue": "novilidad"
}

]
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}

at aset Type": {
"type": "Property",
"val ue": "TEST_DATA"
}
"publisher": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d: Agent: SALTED'
}

atasetDistribution": {

"type": "Rel ationship",

"@d": [
"urn:ngsi-ld:Dstribution:Parking: Parki ngSpot :j son",
"urn:ngsi-Id:Distribution: Parking: Par ki ngSpot :j son-1d",
"urn:ngsi-ld:Dstribution: Parki ng: Par ki ngSpot : csv"

]
}
"inSeries": {
"type": "Rel ationship",
"@d": |
"urn:ngsi-|d: Dat aset Seri es: Par ki ng"
]

ampl e": {
"type": "Rel ationship",
t@d": |
"urn:ngsi-ld:Distribution:Parking: Parki ngSpot : j son: sanpl el",
"urn:ngsi-ld: D stribution: Parki ng: Par ki ngSpot : j son: sanpl e2"
]

’ andi ngPage": {
"type": "Property",
"@d": " https://ckan. sal ted- project.eu/

}

}

}

anguage": {

"type": "Property",

"val ue": [
"http://publications.europa. eu/ resource/ aut hority/| anguage/ SPA",
"http://publications. europa. eu/ resource/ aut hority/| anguage/ ENG'

]

el easeDate": {
"type": "Property",
"@al ue": "2022-05-14T12: 32: 477"

}

}

’ eogr aphi cal Coverage": {

"type": "Rel ationship",

"@d": "urn:ngsi-|d:Location: Dataset: Parki ng: Par ki ngSpot "
}

enpor al Coverage": {
"type": "Property",
"@al ue": [
{
"“startDate": "2023-05-14T12:32: 472",
"endDate": "2023-05-15T12: 32: 477"
}
]

t heme": {
"type": "Property",
"val ue": [

}

"@d": "http://publications.europa.eu/resource/authority/data-theme/ TRAN'
}

]
Iz
"modi ficationDate": {

"type": "Property",

"@al ue": "2023-05-16T15: 11: 597"
}

"version": {
"type": "Property",
"val ue": "2.0"

}

ersi onNotes": {
"type": "Property",
"val ue": [
"Addi ti onal parking spots added respect version 1.0",
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{
"@anguage": "http://publications.europa.eul/ resource/ authority/language/ SPA",
"@al ue": "lIncluidas nuevas plazas de aparcaniento respecto a |la version 1.0"
}
]

asVersion": {
"type": "Relationship",
"@d": |
"urn:ngsi -1 d: Dat aset : Par ki ng: Par ki ngSpot : v1",
"urn: ngsi -1 d: Dat aset : Par ki ng: Par ki ngSpot : v2"
]

’ requency": {
"type": "Property",
"val ue": "http://publications. europa. eu/ resource/authority/frequency/ CONT"

}

}

}

pati al Resol ution": {
"type": "Property",
"val ue": 10

}

enpor al Resol ution": {
"type": "Property",
"val ue": "PT5M
H
"source": {
"type": "Rel ationship",
"@d": [
"urn: ngsi-|d: Dat aset : Par ki ng"
]

: ccessRights": {
"type": "Property",
"@d": "http://publications.europa.eul/resource/authority/access-right/PUBLIC'

}

}

’reator": {
"type": "Rel ationship",
"@d": |
"urn:ngsi-|d: Agent: UNI CAN'
]
}

"qual i fiedAttribution: {
"type": "Rel ationship",
"@d": [
"urn: ngsi -1 d: Agent: Sant ander Muni ci pal i ty"
]
}

sCGenerat edBy": {
"type": "Rel ationship",
"@d": [
"urn:ngsi-ld:Activity: Smart Sant ander"
]

’onform;To": {
"type": "Property",
"@d": |
"urn:ngsi-|d: Standar d: NGS| - LD"
]

’ ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-|ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub.i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{

}

}

"title": "Dataset.title",

"description": "Dataset.descripion",

"publisher": "Dataset.publisher",

"keyword": "Dataset.keyword",

"dat aset Type": "Dataset. dataset Type",

"l anguage": "Dataset.|anguage",

"datasetDi stribution": "Dataset.datasetD stribution",
"rel easeDate": "Dataset.rel easeDate",

"geogr aphi cal Coverage": "Dataset.geographical Coverage",
"theme": "Dataset.theme",

"frequency": "Dataset.frequency",

"accessRights": "Dataset.accessR ghts",

"t enpor al Coverage": "Dataset.tenporal Coverage",
"inSeries": "Dataset.inSeries",

"sanpl e": "Dataset.sanple",
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"l andi ngPage": "Dataset. | andi ngPage",

"nodi ficationDate": "Dataset.nodificationDate",
"version": "Dataset.version",

"versi onNot es": "Dataset.versi onNotes",

"hasVersi on": "Dataset.hasVersion",

"frequency": "Dataset.frequency",

"spati al Resol uti on": "Dataset.spatial Resol ution",
"tenporal Resol uti on": "Dataset.tenporal Resol uti on",
"source": "Dataset.source",

"creator": "Dataset.creator",

"qualifiedAttribution": "Dataset.qualifiedAttribution",
"wasCener at edBy": "Dat aset.wasGener at edBy",
"confornmsTo": "Dataset.confornmsTo"

A.3  Distribution entity

Listing A-5: Basic example of Distribution

{
"id": "urn:ngsi-ld:D stribution:Parking: Par ki ngSpot ",
"type": "Distribution",
"title": {
"type": "Property",
"val ue": [
"Distribution on status of Santander parking spots in JSON-LD format",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@alue": "Distribution con el estado de |as plazas de aparcam ento en Santander en
formato JSON LD
}
]
H
"description": {
"type": "Property",
"val ue": [
"This is the Distribution of Santander parking spots availability in JSONLD format.",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@alue": "Esta es la Distribution de |a informaci 6n de di sponibilidad de plazas de
apar cam ento en Santander en formato JSON-LD. "
}
]
T
"format": {
"type": "Property",
"@d": "http://publications.europa.eu/resource/authority/file-type/JSON LD'
}

"accessURL": {

"type": "Property",

"@d": "https://ckan.salted-project.eu/retriever/realtine/parkingSpots.jsonld"
}
"rel easeDate": {
"type": "Property",
"@al ue": "2022-05-14T12: 32: 472"

}
"license": {
"type": "Property",
"@d": "https://creativecomons. org/licenses/by/4.0/"
T
"status": {
“"type": "Property",
"val ue": "Conpl et ed"
}

’ ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-|ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",

"title": "Distribution.title",
"description": "D stribution.descripion”,
"rel easeDate": "Distribution.rel easeDate",

ETSI



64 ETSI GR CIM 048 V1.1.1 (2024-09)

"status": "Distribution.status",
"l'icense": "Distribution.license",
"accessURL": "Distribution.accessURL",
“format": "Distribution.format",

Listing A-6: Complex example of Distribution

{
"id": "urn:ngsi-ld:D stribution:Parking: Parki ngSpot",
"type": "Distribution",
"title": {
"type": "Property",
"val ue": [
"Distribution on status of Santander parking spots in JSO\N-LD format",
{
"@anguage": "http://publications. europa.eu/ resource/authority/l anguage/ SPA",
"@alue": "Distribution con el estado de |as plazas de aparcam ento en Santander en
formato JSON- LD
}
]
H
"description": {
"type": "Property",
"val ue": [
"This is the Distribution of Santander parking spots availability in JSONLD format.",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@alue": "Esta es la Distribution de |a informaci 6n de di sponibilidad de plazas de
apar cam ento en Santander en formato JSON-LD. "
}
]
b
"format": {
"type": "Property",
"@d": "http://publications.europa.eu/resource/authority/file-type/JSON LD
H
"accessURL": {
"type": "Property",
"@d": "https://ckan.salted-project.eu/retriever/realtinme/parkingSpots.jsonld"
H
"downl oadURL": {
"type": "Property",
"@d": "https://ckan.salted-project.eu/retriever/realtinme/parkingSpots.jsonld"
H
"docunentation": {
"type": "Property",
"@d": " https://ckan.salted-project.eu/
}
"l anguage": {
"type": "Property",
"val ue": [
"http://publications.europa. eu/ resource/authority/l anguage/ SPA",
"“http://publications. europa. eu/ resource/ aut hority/| anguage/ ENG'
]
T
"rel easeDate": {
"type": "Property",
"@al ue": "2022-05-14T12: 32: 477"
T
"modi ficationDate": {
"type": "Property",
"@al ue": "2023-05-16T15: 11: 592"
T
"spatial Resol ution": {
"type": "Property",
"val ue": 100
T
"t enporal Resol ution": {
"type": "Property",
"val ue": "PT5M
}

"’ights": {
"type": "Property",
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"@d": "http://publications.europa.eul/resource/authority/access-right/PUBLIC'

)
"license": {

"type": "Property",

"@d": "https://creativecomons.org/licenses/by/4.0/"
T
"status": {

"type": "Property",
"val ue": "Conpl et ed"

}
"li nkedSchemas": {
"type": "Property",
"@d": |
"urn:ngsi-Id: Standar d: NGS| - LD"
]

’ ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{

}

“title": "Distribution.title",

"description": "Distribution.descripion",

"rel easeDate": "Distribution.rel easeDate",

“modi ficationDate": "Distribution.nodificationDate",
"li nkedSchemas": "Distribution.linkedSchemas",
"status": "Distribution.status",

"l'icense": "Distribution.license",

"rights": "Distribution.rights",

"tenporal Resol ution": "Distribution.tenporal Resol uti on",
"spatial Resolution": "Distribution.spatial Resol ution",
"l anguage": "Distribution.|anguage",

“docunentation": "Distribution.docunentation",

“downl oadURL": "Distribution.downl oadURL",
"accessURL": "Distribution.accessURL",

"format": "Distribution.format",

A.4  Data Service entity

Listing A-7: Basic example of Data Service

{
"id": "urn:ngsi-|d:DataService: Parki ng: Par ki ngSpot ",
"type": "DataService",
"title": {
"type": "Property",
"val ue": [
"Data Service on status of Santander parking spots"”,
{
"@anguage": "http://publications. europa.eu/ resource/authority/l anguage/ SPA",
"@al ue": "Data Service con el estado de |as plazas de aparcan ento en Santander"
}
]
H
"description": {
"type": "Property",
"val ue": [
"This is the Data Service of Santander parking spots availability",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@alue": "Esta es |la Data Service de |la informaci 6n de di sponibilidad de pl azas de
apar cam ent o en Sant ander"
}
]
T
"endpoi nt URL": {
"type": "Property",
"@d": "https://ngsi-|d-broker.exanple.comentities"
T
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ ngsi-|ld-core-context-vl.7.jsonld",
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"https://sem ceu. gi thub. i o/ DCAT- AP/ rel eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",

"title": "DataServuce.title",
"description": "DataService.descripion",
"endpoi nt URL": "Dat aServi ce. endpoi nt URL"
}
]
}

Listing A-8: Complex example of Dataset Series

{
"id": "urn:ngsi-|d:DataService: Parki ng: Par ki ngSpot ",
"type": "DataService",
"title": {
"type": "Property",
"val ue": [
"Data Service on status of Santander parking spots"”,
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@al ue": "Data Service con el estado de |as plazas de aparcam ento en Santander"
}
]
H
"description": {
"type": "Property",
"val ue": [
"This is the Data Service of Santander parking spots availability",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@alue": "Esta es |la Data Service de |la informaci 6n de di sponibilidad de plazas de
apar cam ent o en Sant ander"
}
]
H
"endpoi nt URL": {
"type": "Property",
"@d": "https://ngsi-|d-broker.exanple.comentities"
b
"license": {
"type": "Property",
"@d": "https://creativecomons.org/licenses/by/4.0/"
b
"format": {
"type": "Property",
"@d": "http://publications.europa.eu/resource/authority/file-type/JSON LD
b
"l andi ngPage": {
"type": "Property",
"@d": " https://ckan.salted-project.eu/
T
"publisher": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d: Agent: SALTED'
T
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-|ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "DataServuce.title",
"description": "DataService.descripion",
"license": "DataService.license",
"publ i sher": "DataService. publisher",
"format": "DataService.format",
"l andi ngPage": "DataService.| andi ngPage",
"endpoi nt URL": "Dat aset Seri es. endpoi nt URL"
}
]
}

ETSI



67 ETSI GR CIM 048 V1.1.1 (2024-09)

A.5 Dataset Series entity

Listing A-9: Basic example of Dataset Series

{
"id": "urn:ngsi-|d:Dataset Series: Parki ng: Par ki ngSpot ",
"type": "DatasetSeries",
"title": {
"type": "Property",
"val ue": [
"Dat aset Series on status of Santander parking spots ",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@al ue": "Dataset Series con el estado de | as plazas de aparcam ento en Santander "
}
]
T
"description": {
"type": "Property",
"val ue": [
"This is the Dataset Series of Santander parking spots availability",
{
"@anguage": "http://publications.europa.eu/ resource/authority/l anguage/ SPA",
"@alue": "Esta es |la Dataset Series de |la informaci 6n de di sponibilidad de plazas de
apar cam ent o en Sant ander"
}
]
H
"rel easeDate": {
"type": "Property",
"@al ue": "2022-05-14T12: 32: 472"
b
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "DatasetSeries.title",
"description": "DatasetSeries.descripion",
"rel easeDate": "Dataset Series.rel easeDate"
}
]
}

Listing A-10: Complex example of Dataset Series

{
"id": "urn:ngsi-|d:Dataset Series: Parki ng: Par ki ngSpot ",
"type": "DatasetSeries",
"title": {
"type": "Property",
"val ue": [
"Dat aset Series on status of Santander parking spots "
{
"@anguage": "http://publications.europa.eul/ resource/ authority/l anguage/ SPA",
"@al ue": "Dataset Series con el estado de |as plazas de aparcani ento en Santander "
}
]

’ escription": {
"type": "Property",
"val ue": [
"This is the Dataset Series of Santander parking spots availability",
{
"@anguage": "http://publications.europa.eu/resource/authority/l anguage/ SPA",

"@alue": "Esta es |la Dataset Series de |la informaci 6n de di sponibilidad de plazas de
apar cam ent o en Sant ander"

}
]

: el easeDate": {
"type": "Property",
"@al ue": "2022-05-14T12: 32: 472"

}

}

}
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"publisher": {
"type": "Rel ationship",
"@d": "urn:ngsi-|d: Agent: SALTED'
b
"geogr aphi cal Coverage": {
"type": "Rel ationship",
"@d": "urn:ngsi-ld:Location: DatasetSeries: Parking: Parki ngSpot "
b
"nodi ficationDate": {
"type": "Property",
"@al ue": "2023-05-16T15: 11: 592"
b
"frequency": {
"type":"Property",
"val ue": "http://publications. europa. eu/ resource/authority/frequency/ MONTHLY"
b
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "DatasetSeries.title",
"description": "DatasetSeries.descripion",
"rel easeDate": "DatasetSeries.rel easeDate",
"publisher": "DatasetSeries.publisher"”,
"nmodi ficationDate": "DatasetSeries.nodificationDate",
" geogr aphi cal Coverage": "Dataset Seri es. geographi cal Cover age",
"frequency": "Dataset Series.frequency"
}
]
}

A.6  Location entity

Listing A-11: Basic example of Location

{
"id": "urn:ngsi-|d:Location: Dataset: Parki ng: Par ki ngSpot ",
"type": "Location",
"bbox": {
"type":"VocabProperty",
"vocab": " ESP_SDR"
T
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ rel eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"bbox": "Location. bbox"
},
"ESP_SDR': "http://publications. europa. eu/ resource/aut hority/ pl ace/ ESP_SDR'
}
]
}

Listing A-12: Complex example of Location

{
"id": "urn:ngsi-|ld:Location: Dataset: Parki ng: Parki ngSpot ",
"type": "Location",
"bbox": {
"type": " VocabProperty",
"vocab": " ESP_SDR"
H
"centroid": {
"type": " VocabProperty",
"vocab": " Sant ander "
H
"geonetry": {
"type": "CGeoProperty",
"val ue": {
"type": "Polygon",
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"coordinates": [[[-3.8613506, 43.4568056], [-3.7923199, 43.4897909], [-3.7675689,
43.4670319], [-3.8434119, 43.4376179], [-3.8613506, 43.4568056]]]

b,

"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",

{
"bbox": "Location.bbox",
"geonetry": "Location.geonetry"

},
"ESP_SDR':"http://publications. europa. eu/resource/authority/place/ ESP_SDR'
"Sant ander": "https://ww. geonanes. or g/ 3109718"

}

]
}

A.7  Catalogue Record entity

Listing A-13: Basic example of Catalogue Record

{

"id": "urn:ngsi-|d:Catal ogueRecord: Par ki ng: Par ki ngSpot ",

"type": "Catal ogueRecord",

"primaryTopic": {

"type": "Rel ationship",
"@d": "urn:ngsi-|d:DataService: Par ki ng: Par ki ngSpot "

}

"listingDate": {

“type": "Property",

"@al ue": "2022-05-14T12: 32: 472"
}
"nodi ficationDate": {

"type": "Property",

"@al ue": "2023-05-16T15: 11: 592"

}

"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-|ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{

"listingDate": "Catal ogueRecord.|istingDate",
“primaryTopi c": "Catal ogueRecord. primaryTopic",
"“modi ficationDate": "Catal ogueRecord. nodificati onDate",
}
]
}

Listing A-14: Complex example of Catalogue Record

{

"id": "urn:ngsi-|d:Catal ogueRecord: Par ki ng: Par ki ngSpot ",
"type": "Catal ogueRecord",
"primaryTopic": {

"type": "Rel ationship",

"@d": "urn:ngsi-|d:DataService: Par ki ng: Par ki ngSpot "
}
"listingDate": {

"type": "Property",

"@al ue": "2022-05-14T12: 32: 472"
T
"nodi ficationDate": {

"type": "Property",

"@al ue": "2023-05-16T15: 11: 592"
T
"title": {

"type": "Property",

"val ue": [

"Cat al ogue Record on status of Santander parking spots"”,
{
"@anguage": "http://publications. europa.eu/ resource/authority/l anguage/ SPA",
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"@al ue": "Catal ogue Record con el estado de |as plazas de aparcam ento en Santander "

}
]
’ escription": {
"type": "Property",

}

"value": [
"This is a Catal ogue Record for the Santander parking spots availability",
{
"@anguage": "http://publications.europa.eu/resource/authority/language/ SPA",
"@al ue": "Este es un Catal ogue Record de |a informaci 6n de di sponibilidad de plazas de
aparcam ento en Sant ander"
}
]
H
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{
"title": "Catal ogueRecord.title",
"description": "Catal ogueRecord. description",
"listingDate": "Catal ogueRecord.|istingDate",
"primaryTopi c": "Catal ogueRecord. pri maryTopi c",
"nodi ficationDate": "Catal ogueRecord. nodi ficati onDate",
}
]

A.8 @context files for DCAT-AP NGSI-LD entities

Listing A-15: @context file for NGSI-LD Catalogue entities

{

"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-|ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{

"appl i cabl eLegi sl ati on": " Cat al ogue. appl i cabl eLegi sl ati on",
"cat al ogue": "Catal ogue. cat al ogue",
"creator": "Catal ogue.creator",
"dataset": "Catal ogue. dataset",
"description": "Catal ogue.description”,
"geogr aphi cal Coverage": "Catal ogue. geogr aphi cal Cover age",
"hasPart": "Catal ogue. hasPart",
"honepage": " Catal ogue. honrepage",
"| anguage": " Catal ogue. | anguage",
"licence": "Catal ogue.licence",
"nmodi ficationDate": "Catal ogue. nodificati onDate",
"publ i sher": "Catal ogue. publisher",
"record": "Catal ogue.record",
"rel easeDate": "Catal ogue. rel easeDate",
"rights": "Catal ogue.rights",
"service": "Catal ogue.service",
"t enpor al Coverage": "Cat al ogue.t enpor al Cover age",
"themes": "Catal ogue.thenes",
"title": "Catalogue.title"
}
]
}

Listing A-16: @context file for NGSI-LD Dataset entities

{
"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",

{
"accessRights": "Dataset.accessR ghts",
"appl i cabl eLegi sl ati on": "Dataset.applicabl eLegi sl ati on",
"confornmsTo": "Dataset.confornsTo",
“contact Point": "Dataset.contactPoint",
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"creator": "Dataset.creator",

"dataset Di stri bution": "Dataset.datasetDistribution",
"description": "Dataset.description",

“docunent ation": "Dataset.docunentation",

"frequency": "Dataset.frequency",

"geogr aphi cal Coverage": "Dataset.geographi cal Coverage",
"hasVersion": "Dataset.hasVersion",

“identifier": "Dataset.identifier",

"inSeries": "Dataset.inSeries",

"i sRef erencedBy": "Dataset.isReferencedBy",
"keyword": "Dataset.keyword",

"l andi ngPage": "Dataset.| andi ngPage",

"l anguage": "Dataset.|anguage",

"modi ficationDate": "Dataset.nodificationDate",
"otherldentifier": "Dataset.otherldentifier",
"provenance": "Dataset.provenance",

"publisher": "Dataset.publisher",
"qualifiedAttribution": "Dataset.qualifiedAttribution",
"qualifiedRel ation": "Dataset.qualifiedRelation",
“rel at edResource": "Dataset.rel at edResour ce",

"rel easeDate": "Dataset.rel easeDate",

"sanpl e": "Dataset.sanple",

"source": "Dataset.source",

"spati al Resol uti on": "Dataset.spatial Resol uti on",
"t enpor al Coverage": "Dataset.tenporal Coverage",

"t enporal Resol ution": "Dataset.tenporal Resol uti on",
"theme": "Dataset.thene",

“title": "Dataset.title",

"type": "Dataset.type",

"version": "Dataset.version",

"versi onNot es": "Dataset.versi onNotes",

"wasCener at edBy": "Dat aset.wasGener at edBy"

Listing A-17: @context file for NGSI-LD Distribution entities

"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{

"accessService": "D stribution.accessService",
"accessUrl": "Distribution.accessUrl",

"applicabl eLegi sl ation": "Distribution.applicabl eLegislation",
"availability": "D stribution.availability",

"byteSi ze": "Distribution. byteSize",

"checksunl': "Distribution.checksunt,
"conpressionFormat": "Distribution.conpressi onFormat",
"description": "Distribution.description",
"docunentation": "Distribution.docunmentation”,

"downl oadUr|l": "Distribution.downl oadUr|",

"format": "Distribution.format",

"hasPolicy": "Distribution.hasPolicy",

"l anguage": "Distribution.|anguage",

"licence": "Distribution.licence",

"li nkedSchemas": "Distribution.|inkedSchenas",

"medi aType": "Distribution.medi aType",

"nmodi ficationDate": "Distribution.nodificationDate",
"packagi ngFormat": "D stribution. packagi ngFor mat",
"rel easeDate": "Distribution.rel easeDate",

"rights": "Distribution.rights",

"spatial Resolution": "Distribution.spatial Resol uti on",
"status": "Distribution.status",

"tenporal Resol ution": "Distribution.tenporal Resol ution",
"title": "Distribution.title"
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Listing A-18: @context file for NGSI-LD Dataset Series entities

{

"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{

"appl i cabl eLegi sl ati on": "Dataset Series. applicabl eLegi sl ati on",
"contact Poi nt": "Dataset Seri es. contactPoint",
"description": "DatasetSeries.description",
"frequency": "DatasetSeries.frequency",
"geogr aphi cal Coverage": "Dataset Seri es. geogr aphi cal Cover age",
"nodi ficationDate": "DatasetSeries.nodificationDate",
"publisher": "DatasetSeries.publisher",
"rel easeDate": "Dataset Series.rel easeDate",
"t enporal Coverage": "Dataset Series.tenporal Coverage",
"title": "DatasetSeries.title"
}
]
}

Listing A-19: @context file for NGSI-LD Data Service entities
{

"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{

"accessRights": "DataService.accessRi ghts"

"applicabl eLegi sl ati on": "DataService. applicabl eLegi sl ati on"
"applicationProfile": "DataService.applicationProfile",
"cont act Poi nt": "DataService. contactPoint",
"description": "DataService.description",

"endpoi nt Descri ption": "DataService. endpoi nt Descri ption",
"endpointUrl": "DataService.endpointUl",

"format": "DataService.format",

"keyword": "DataService. keyword"

"l andi ngPage": "DataService.| andi ngPage",

"licence": "DataService.licence",

"publisher":

" Dat aSer vi ce. publ i sher",

"t hene":
“title":

"servesDat aset ":

"Dat aSer vi ce. servesDat aset ",
"Dat aSer vi ce. t hene",
"DataService.title"

Listing A-20: @context file for NGSI-LD Catalogue Record entities

{

"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ rel eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{

"applicationProfile": "Catal ogueRecord. applicationProfile",
"changeType": "Cat al ogueRecord. changeType",
"description": "Catal ogueRecord. descri pti on",
"l anguage": "Catal ogueRecord. | anguage",
"listingDate": "Catal ogueRecord.|istingDate",
"modi ficationDate": "Catal ogueRecord. nodificati onDate",
"primaryTopi c": "Catal ogueRecord. pri maryTopi c",
"sour ceMet adat a": " Cat al ogueRecor d. sour ceMet adat a",
"title": "Catal ogueRecord.title"
}
]
}
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Listing A-21: @context file for NGSI-LD Checksum entities

{

"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",
"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{

"al gorithn': "Checksum al gorithni,
"checksunval ue": "Checksum checksunval ue"
}
]
}

Listing A-22: @context file for NGSI-LD Agent entities

{

"@ontext": [
"https://uri.etsi.org/ngsi-ld/vl/ngsi-ld-core-context-vl.7.jsonld",
"https://sem ceu. gi thub.i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",
{

"nanme": "Agent.nane",
"agent Type": "Agent.type"
|
}

Listing A-23: @context file for NGSI-LD Location entities

{
"@ontext": [

"https://uri.etsi.org/ngsi-ld/vl/ngsi-Ild-core-context-vl.7.jsonld",

"https://sem ceu. gi thub. i o/ DCAT- AP/ r el eases/ 3. 0. 0/ cont ext/ dcat - ap. j sonl d",

{
"bbox": "Location. bbox",
"centroid": "Location.centroid",
"geonetry": "Location.geonetry"

b

{
"ESP": "http://publications. europa.eu/ resource/authority/country/ESP",
"ESP_SDR': "http://publications. europa.eu/resource/authority/place/ ESP_SDR",
"EURCPE": "http://publications.europa.eu/resource/authority/continent/EURCPE",
"AMERI CA": "http://publications. europa. eu/ resource/authority/continent/AVERI CA",
"ANTARCTI CA": "http://publications. europa. eu/ resource/ aut hority/conti nent/ ANTARCTI CA",
"ASIA": "http://publications.europa.eu/resource/authority/continent/ASlA",
"OCEANI A": "http://publications. europa. eu/resource/authority/continent/OCEAN A",
"AFRI CA": "http://publications. europa. eu/resource/authority/continent/AFRI CA",
"Sant ander": "https://ww. geonanes. org/ 3109718"

}

]
}

NOTE:  Further countries and places can be added to the @context so that the bbox and centroid V ocabProperties
can be properly coerced to the corresponding EU Vocabularies Name Authority Lists asthey are available
at http://publications.europa.eu/resource/authority/continent,
http://publications.europa.eu/resource/authority/country,
http://publications.europa.eu/resource/authority/place, or, if aparticular location is not in one of the
mentioned Named Authority Lists, the Geonames URI provided at http://sws.geonames.org/.
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Annex B:
DCAT-AP Entities JSON Schemas

B.O Foreword

This Annex presents the complete JSON Schemas for the DCAT-AP classes mapping as NGSI-LD entities.

B.1  Catalogue entity JSON Schema

Listing B-1: JSON Schema for the NGSI-LD Catalogue entity

{
"$schema": "https://json-schena. org/draft/2020-12/schema",
"$schemaVersion": "1.0.1",
"$id": "DCAT- AP_NGSI - LD _Mappi ng/ Cat al ogue/ schema. j son",
"title": "Catal ogue DCAT-AP",
"description": "Catal ogue of datasets conpliant w th DCAT- AP specification version 3.0.0.",
"type": "object",
"properties": {
"type": {
"description": "Property. Mdel:'https://schema.org/ Text'. It has to be Catal ogue",
"type": "string",
"enunm': [
" Cat al ogue"
]

b
"id"r {
"description": " ldentifier format of any NGSI entity of type Catal ogue.",
"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALAVWA-AV AV EIVNSNNHNNNN[WN] T 2@, NNV 48

}
"appl i cabl eLegi sl ation": {
"description": "Property. Model:'http://data.europa.eu/eli/ontol ogy#Legal Resource'. The
| egislation that mandates the creation or managenment of the Catalogue. It is aligned with the
ontol ogy included in Council conclusions inviting the introduction of the European Legi sl ation
Identifier (ELI). In this data specification the use is restricted to instances of this class that
follow the (ELI) UR guidelines.",

"type": "object",

"properties": {

“type": { _
"type": "string",
"enunm': [

"Property"
]
b
"@d": {
"type": "array",
"items": {
"type": "string",
“format": "uri",
}
}
b
"required": [
"type",
"@d"
]

ddi ti onal Properties": fal se
T
"cat al ogue": {
"description": "Relationship. Mdel:"'http://ww.w3.org/ns/dcat#Catal og'. This property
refers to the catal ogue(s) whose contents are of interest in the context of this catal ogue",
"type": "object",
"properties": {
"type": { _
"type": "string",
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"enun': [
"Rel ati onshi p"
]
H
"@d": {
"type": "array",
"items": {
"anyOf " [
{ .
"type": "string",
“m nLength": 1,
"maxLengt h": 256,
"pattern: "ALNVWN-AVVAVVOWTWNSNNHNNNN[NN] T [ ~2@, VNN 48T,
"description": " ldentifier format of any NGSI entity of type Catal ogue."
H
{
"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Catal ogue."
}
]
}
}
H
"required": [
"type",
"@d"
1.
"addi ti onal Properties": false
}
"creator": {

"description": "Relationship. Mdel:'http://xmns.com foaf/0.1/Agent'. An entity responsible
for the creation of the catal ogue.",

"type": "object",
"properties": {

“type": { _
"type": "string",
"enun': [

"Rel ati onshi p"
]
Iz
"@d": {

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern”: "ALNVWAN-ANV ANV EWWSVNHNNFNNAN] T @, V] 487,

"description": " Reference identifier of an entity primarily responsible for producing
t he cat al ogue"
}
b
"required": [
“type",
"@d"

]

dditional Properties": false

"dataset": {
"description": "Relationship. Mdel:"'http://ww.w3.org/ns/dcat#dataset'. This property |inks
the Catal ogue with the Dataset(s) that is(are) part of the Catal ogue",
"type": "object",
"properties": {
"type": {
"type": "string",
"enun': [
"Rel ati onshi p"
]
}
"@d": {
"type": "array",
"items": {
"anyOf " [
{
"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALNVVWN-AVVAVVWTWNSNNHNNNN[NN] T [ ~2@, VNN 48T,
"description": "ldentifier format of any NGSI entity of type Dataset."
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{
"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Dataset."
}
]
}
}
T
"required": [
“type",
"@d"
]

dditional Properties": false

}

"description": {

"description": "Property. Model:'http://ww.w3.org/2000/01/rdf-schenma#Literal'. This
property contains a free-text account of the Catal ogue. This property can contain parallel
| anguage versions of the description.",

"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Property"
]
T
"val ue": {
"type": "array",
"items": {
"anyOF": |
{ .
"type": "string"
{
"type": "object",
"properties": {
" @ anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}$"
T
"@al ue": {
"type": "string"
Je
"required": [
"@al ue",
" @ anguage"
"addi ti onal Properties": false
}
1.
"description": "Catal ogue description in different |anguages."
}
}
H
"required": [
"type",
"val ue"
]

ddi ti onal Properties": fal se
}
"geogr aphi cal Coverage": {

"description": "Relationship. Mdel:'http://purl.org/dc/ternms/Location'. This property
refers to a geographical area covered by the Catal ogue",

"type": "object",
"properties": {

"type": { _
"type": "string",
"enun': [

"Rel ati onshi p"
]
Iz
"@d": {

"type": "string",
"m nLength": 1,
"maxLengt h": 256,
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"pattern”: "ALVVWN-VV AN DWEIWWSWN AN [ ~@, 0\ ] +$7,

"description": "Reference identifier of any NGSI entity of type Location."
}
b
"required": [
“type",
"@d"
]

dditional Properties": false

"hasPart": {
"description": "Relationship. Mdel:"'http://ww.w3.org/ns/dcat#Catal og'. This property
refers to a related Catal ogue that is part of the described Catal ogue",
"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Rel ati onshi p"
]
H
"@d": {
"type": "array",
"items": {
"anyOf " [
{
"type": "string",
“m nLength": 1,
"maxLengt h": 256,
"pattern: "ALNVWA-AVVAVVWEWWSNNHNNNN[NN] [ ~2@, VNN 48T,
"description": " ldentifier format of any NGSI entity of type Catal ogue."
H
{
"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Catal ogue."
}
]
}
}
H
"required": [
“type",
"@d"
]

ddi ti onal Properties": fal se

}

onepage": {
"description": "Property. Mdel:"'http://xmns.con foaf/0.1/ homepage'. This property refers
to a web page that acts as the nmin page for the Catal ogue",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
" Property"
]
}

d": {
"type": "string",
“format": "uri"

}
’ equired": [

“type",
"@d"

}

]

dditional Properties": false

}

anguage": {

"description": "Property. Mdel:'http://purl.org/dc/terms/LinguisticSystem . This property
refers to a | anguage used in the textual netadata describing titles, descriptions, etc. of the
Dat asets in the Catal ogue. This property can include nultiple references if the netadata is
provided in nultiple | anguages. DCAT- AP specificati on mandates the use of EU Vocabul ari es
Languages Naned Authority List",

"type": "object",
"properties": {
"type": {
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"type": "string",

"enun': [
" Property"
]
}
"val ue": {
"type": "array",
"items": {
"description": "Individual identifier of the |anguage",
"type": "string",

"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}$"

}
b
"required": [
“type",
"val ue"
I
"addi tional Properties": false
I
"license": {
This property

"description": "Property. Model:"'http://purl.org/dc/terns/Li censeDocunent"' .
links to the |icence under which the Catal ogue can be used or reused",
"type": "object",
"properties": {
"type": { ]
"type": "string",
"enun': [
" Property"
]
}

"@d: {
"type": "string",
"format": "uri"
}

b

"required": [
“type",
"@d"

]

"addi ti onal Properties": false

}
"nodi ficationDate": {
"description": "Property. Model:'http://ww:.w3.org/2000/01/rdf -schema#Literal'. This

property contains the nost recent date on which the Catal ogue was nodified",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
" Property"
]
H
"@al ue": {
"type": "string",
"format": "date-tinme"
}
T
"required": [
“type",
" @al ue"
]

"addi ti onal Properties": false

H

"publisher": {
"description":

links to an entity (organisation)

"type": "object",

"properties": {

"Rel ati onship. Mdel:"'http://xmns.con foaf/0.1/#term Agent'. This property

responsi bl e for maki ng the Catal ogue avail abl e",

“type": {
"type": "string",
"enun': [
"Rel ati onshi p"
]
b
"@d": {

"type": "string",
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"m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALNVWAN-ANV ANV TWSVNHNNFNNANN] T ~@, 0\ ] +87,

"description": " Reference identifier of an entity primarily responsible for meking the
Cat al ogue avai |l abl e"
}
H
"required": [
“type",
"@d"
1.
"addi ti onal Properties": false
}
"record": {

"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat#Cat al ogRecord'. This property
refers to the Catal ogue Record(s) that is(are) part of the Catal ogue",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
"Rel ati onshi p"
]
}

"@d": {
"type": "array",
"items": {
"anyOr": [
{
"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALNVWAN-ANV ANV EWWSVNHNNFNNAN] T ~@, V] 48T,
"description": " ldentifier format of any NGSI entity of type Catal ogueRecord."

~——

"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Catal ogueRecord."
}
]
}
}

: equired": [
“type",
"@d"

}

]

ddi ti onal Properties": fal se

}

el easeDate": {

"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf-schenma#Literal'. This
property contains the date of formal issuance (e.g., publication) of the Catal ogue",
"type": "object",

"properties": {

"type": { ]
"type": "string",
"enun': [

"Property"
]

Iz

"@al ue": {
"type": "string",
"format": "date-tine"

}

Iz
"required": [
"type",
"@al ue"

]

ddi ti onal Properties": fal se
T
"rights": {

"description": "Property. Mdel:'http://purl.org/dc/ternms/ R ghtsStatement'. This property
refers to a statenent that specifies rights associated with the Catal ogue. DCAT- AP specification
mandat es the use of Access R ghts Naned Authority List vocabul ary",

"type": "object",
"properties": {
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"type": {
"type": "string",
"enun': [
"Property"
]
}

"@d": {
"type": "string",
"pattern": "~http:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/access-
right\\/[A-Z] {6, 12} $"
}

D
"required": [
“type",

“@d"
]

"addi ti onal Properties": false

}

"service": {
"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat#DataService'. This property
refers to the site(s) or end-point(s) (Data Service) that is(are) listed in the Catal ogue",
"type": "object",
"properties": {

“type": { _
"type": "string",
"enun': [

"Rel ati onshi p"
]
Iz
"@d": {
"type": "array",
"items": {
"anyOr": [
{

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern”: "ALNVWA-AVVAVVOWTWNSNNHNNNN[NN] [ ~2@, NN 48T,

"description": " ldentifier format of any NGS|I entity of type DataService."
I
{
"type": "string",
"format": "uri",
"description": "Endpoint of the Data Service."
}
]
}
}
b
"required": [
“type",
"@d"
]

"addi tional Properties": false
}
"t enpor al Coverage": {
"description": "Property. Mdel:'http://purl.org/dc/ternms/PeriodOTime'. This property
refers to the tenporal period that the Catal ogue covers",
"type": "object",
"properties": {

“type": { _
"type": "string",
"enun': [

"Property"
]

Iz

"@al ue": {

"type": "array",
"items": {

"type": "object",
"properties": {

"begi nning": {

"type": "string",

"description": "The beginning of a period or interval."
H
"end": {

"type": "string",

"description": "The end of a period or interval."
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}
"startDate": {
"type": "string",

"format": "date-tinme",
"description": "The start of the period."
T
"endDate": {
"type": "string",
"format": "date-tinme",
"description": "The end of the period."
}
}s
"addi ti onal Properties": false
}
}
b
"required": [
"type",
" @al ue"
e
"addi ti onal Properties": false
T
"themes": {

"description": "Property. Model:'http://ww.w3. org/ 2004/ 02/ skos/ cor e#Concept Schene' . Thi s
property refers to the know edge organi zati on systen(s) used to classify the Catal ogue's Datasets.
DCAT- AP speci fication nandates the use of Dataset Thene Vocabul ary",

"type": "object",

"properties": {

“type": {
"type": "string",
"enunm': [
"Property"
]
b
"value": {
"type": "array",
"items": {
"description": "Individual identifiers of the thenes",

"type": "object",
"properties": {
"@d":
"type": "string",
"pattern": "~http:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/data-
theme\\ /[ A-Z] {4} $"
}

H
"required": [
"@d"
1.
"addi tional Properties": false
}
}
H
"required": [
“type",
"val ue"
]

"addi tional Properties": false
T
"title": {

"description": "Property. Model:'http://ww:.w3.org/2000/01/rdf -schema#Literal'. This
property contains a nane given to the Catal ogue. This property can contain parallel |anguage
versions of the title",

"type": "object",
"properties": {
"type": {
"type": "string",
"enun': [
" Property"
]
H
"value": {
"type": "array",
"items": {
"description": "Property. Title in different |anguages"”,
"anyOF": [
{

"type": "string"
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}
{
"type": "object",
"properties": {
" @ anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}$"
T
"@al ue": {
"type": "string"

T
"required": [
"@al ue",
" @ anguage"
I
"addi ti onal Properties": false
}
]
}
}
T
"required": [
“type",
"val ue"
1,
"addi ti onal Properties": false
Iz
"@ontext": {
"type": "array"
Iz
"required": [
"id",
“type",
"description",
"publ i sher",
"title"

B.2 Dataset entity JSON Schema

Listing B-2: JSON Schema for the NGSI-LD Dataset entity

{
"$schema": "https://json-schena. org/draft/2020-12/schema",
"$schemaVersion": "1.0.1",
"$id": "DCAT- AP_NGSI - LD _Mappi ng/ Dat aset / schema. j son",
"title": "Dataset DCAT-AP",
"description": "Datasets conpliant w th DCAT- AP specification version 3.0.0.",
"type": "object",
"properties": {
"type": { ]
"type": "string",
"enunt': [
"Dat aset "
]

escription": "Property. Mdel:'https://schema.org/ Text'. |t has to be Dataset"
"idr {

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern: "AL\VVWN-AVV ANV TWNSNNHNNNN[NN] T ~2@, NN 48T,

"description": " ldentifier format of any NGSI entity of type Dataset."
H
"accessRights": {

"description": "Property. Model:'http://purl.org/dc/terns/ R ghtsStatement'. This property
refers to a statenment that specifies rights associated with the Dataset. The Access Ri ghts Naned
Authority List is the recommended vocabul ary provi ded at
http://publications. europa. eu/ resource/ aut hority/access-right",
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"type": "object",
"properties": {
“type": { _
"type": "string",
"enun': [
"Property"
]
}

d": {
"type": "string",

"pattern": "~http:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/access-
right\\/[A-Z]{6,12}$"
}

T
"required": [
“type",
"@d"

1,
"addi ti onal Properties": false
H
"appl i cabl eLegi sl ation": {

"description": "Property. Model:'http://data.europa.eu/eli/ontol ogy#Legal Resource'. The
| egislation that mandates the creation or managenment of the Dataset. It is aligned with the
ontol ogy included in Council conclusions inviting the introduction of the European Legi sl ation

Identifier (ELI). In this data specification the use is restricted to instances of this class that
follow the (ELI) UR guidelines.",

"type": "object",
"properties": {

"type": {
"type": "string",
"enunm': [
"Property"
]
T
"@d": {
"type": "array",
"items": {
"type": "string",
"format": "uri",
"description": " Reference identifier of an Standard"
}
}
T
"required": [
“type",
"@d"
]

dditional Properties": false

}

onfornmsTo": {

"description": "Property. Mdel:"'http://purl.org/dc/terns/Standard' . An inplenmenting rule or
ot her specification.",
"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Property"
]
b
"@d": {
"type": "array",
"items": {
"anyOr "o [
{

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern”: "ALNVWA-AVVAVVOWTWNSNNHNNNN[NN] [ ~2@, NN 48T,

"description": " Reference identifier of an Standard"
b
{

"type": "string",

"format": "uri"
}
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b
"required": [
“type",
“@d"

|

" dditional Properties": false
}

ontactPoint": {

"description": "Relationship. Mdel:'vcard\thttp://ww. w3. org/ 2006/ vcard/ ns#Ki nd' . Cont act
information that can be used for sending comments about the Dataset. Note that the class Kind is
the parent class for the four explicit types of vCard (Individual, Organization, Location,

G oup).",
"type": "object",
"properties": {

“type": { _
"type": "string",
"enun': [

"Rel ati onshi p"
]
D
"@d": {
"type": "string",
"format": "uri"
}
b
"required": [
“type",
"@d"
s
"addi ti onal Properties": false
b
"creator": {

"description": "Relationship. Mdel:'http://xmns.com foaf/0.1/Agent'. The entities
primarily responsible for producing the dataset",

"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Rel ati onshi p"
]
T
"@d": {
"type": "array",
"items": {
"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALNVWAN-ANV ANV TWSVNHNNFNN[AN] T ~@, V] +87,
"description": " Reference identifier of an entity primarily responsible for producing
the dataset"
}
}
H
"required": [
“type",
"@d"
]

dditional Properties": false

}

atasetDistribution": {
"description": "Relationship. Mdel:"'http://ww.w3.org/ns/dcat#D stribution'. This property
links to available Distribution(s) for the Dataset.",
"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Rel ati onshi p"
]
Iz
"@d": {
"type": "array",
"items": {
"anyOr": [
{

"type": "string",
"mnLength": 1,
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"maxLengt h": 256,
"pattern”: "ALAVWN-AVVAVVWEWNSNNHNNNN[NN] [ ~2@, VNN +SY,

"description": "ldentifier format of any NGS|I entity of type Distribution."
H
{
"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Distribution."
}
]
}
}
T
"required": [
“type",
"@d"
]

"addi ti onal Properties": false
H
"description": {

"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains a free-text account of the Dataset. This property can be repeated for parallel
| anguage versions of the description.",

"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Property"
]
T
"val ue": {
"type": "array",
"items": {
"anyOF": [
{ .
"type": "string"
{
"type": "object",
"properties": {
" @ anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}$"
Je
"@al ue": {
"type": "string"
Je
"required": [
"@al ue",
" @ anguage"
1.
"addi ti onal Properties": false
}
1.
"description": "Dataset description in different |anguages."
}
}
H
"required": [
"type",
"val ue"
]

"addi ti onal Properties": false
}
"docunentation": {
"description": "Property. Mdel:"'http://xmns.con foaf/0.1/ homepage'. This property refers
to a page or docunent about this Dataset.",
"type": "object",
"properties": {
"type": { ]
"type": "string",
"enun': [
" Property"
]
b
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"@d": {
"type": "string",
“format": "uri"
}
I
"required": [
“type",
"@d"
|

dditional Properties": false

}

requency”: {
"description": "Property. Model:'http://purl.org/dc/terns/Frequency'. This property refers
to the frequency at which the Dataset is updated. The EU Vocabul ari es Frequency Naned Authority
List is the recommended vocabul ary provi ded at
http://publications. europa. eu/ resource/ aut hority/frequency",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
"Property"
]

al ue": {
"type": "string",
"pattern”:
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/frequency\\/"
}

}

}

’ equired": [
“type",
"val ue"
I
"addi ti onal Properties": false
}s
" geogr aphi cal Coverage": {
"description": "Relationship. Mdel:'http://purl.org/dc/terms/Location'. This relationship
refers to a geographi cal area covered by the Dataset",

"type": "object",

"properties": {

"type": {
"type": "string",
"enunm': [
"Rel ati onshi p"
]
T
"@d": {
"type": "string",
“m nLength": 1,
"maxLengt h": 256,
"pattern™: "ALAVWN-AVVAVVWTWNSNNHNNNN[NN] [ ~2@, NN 48T,
"description": "Reference identifier of any NGSI entity of type Location."
}
T
"required": [
“type",
"@d"
]

dditional Properties": false
b
"hasVersion": {
"description": "Relationship. Mdel:"'http://ww.w3.org/ns/dcat#Catal og'. This property
refers to a related Dataset that is a version, edition, or adaptation of the descri bed Dataset.",
"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Rel ati onshi p"
]
}
"@d": {
"type": "array",
"items": {
"anyOF": [
{

"type": "string",
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"m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALNVWAN-ANV ANV TWWSVNHNNFNNAN] T ~@, V] 487,
"description": Identifier format of any NGSI entity of type Dataset."
}
{ .
"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Dataset."
}
]
}
}
}
"required": [
“type",
"@d"
1,
"addi ti onal Properties": false
b
"inSeries": {

"description":

"type": "object",
"properties": {
"type": {
"type": "string",
"enun': [
"Rel ati onshi p"
]
}

"@d": {

"type": "array",

"items": {

"anyOF": [
{

"type":
"m nLengt h":
"maxLengt h":
"pattern":

"description":

"type":
“format":

}
]
}
}

’ equired": [
“type",
“@d"

}

]
b
"i sRef erencedBy": {

"description":

ddi tional Properties"

rel ated resource, such as a publication, that references, cites, or otherw se points to the
dat aset . ",
"type": "object",
"properties": {
"type": { ]
"type": "string",
"enun': [
"Rel ati onshi p"
]
}
"@d": {
"type": "array",
"items": {
"anyOF": [
{ .
"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern": "ATNVWAN-AVOANVWTWS\WVHNNFNNW] T [ ~@, VW] +8",

"Rel ati onshi p. Mdel:' http://ww. w3. org/ ns/ dcat #Dat aset Seri es' .
links to the dataset series of which the dataset

"string",

SATVAVWA VLV VWV VNSV RN ] T [ ~r@, VNN 48T

"string",
“uri",
"description":

. fal se

"Rel ati onshi p. Mdel :"' http://ww. w3. org/ 2000/ 01/ r df - schema#Resource' . A

This property
is part.",

1,
256,

"ldentifier format of any NGS|I entity of type DatasetSeries."

"Reference identifier of any NGSI entity of type DatasetSeries."
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"description": " ldentifier format of any NGSI entity of type Resource."
b
{ .
"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Resource."
}
]
}
}
H
"required": [
"type",
"@d"
]

"addi ti onal Properties": false

}
"keyword": {

"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains a keyword or tag describing the Dataset. This property can contain as many
keywords as necessary",

"type": "object",

"properties": {

"type": { _
"type": "string",
"enun': [
"Property"
]
H
"val ue": {
"type": "array",
"items": {
"anyOr": [
{
"type": "string"
{
"type": "object",
"properties": {
" @anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}$"
T
"@al ue": {
"type": "string"
T
"required": [
"@al ue",
" @ anguage"
"addi ti onal Properties": false
}
I
"description": "Property. Title in different |anguages"
}
}
T
"required": [
“type",
"val ue"
]

"addi ti onal Properties": false

}

"l andi ngPage": {

"description": "Property. Mdel:"'http://xmns.con foaf/0.1/ homepage'. This property refers
to a web page that provides access to the Dataset, its Distributions and/or additional
information.",

"type": "object",
"properties": {
"type": {
"type": "string",
"enun': [
"Property"
]
T
"@d": {
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"type": "string",
"format": "uri"

}
’ equired": [

“type",
"@d"

}

]

dditional Properties": false

}

anguage": {

"description": "Property. Mdel:'http://purl.org/dc/termns/LinguisticSystem . This property
refers to a | anguage of the Dataset. This property can be repeated if the netadata is provided in
mul ti pl e | anguages. The EU Vocabul ari es Languages Nanmed Authority List is the recommended
vocabul ary provided at http://publications. europa. eu/ resource/ aut hority/ | anguage",
"type": "object",
"properties": {

"type": { _
"type": "string",
"enun': [
"Property"
]
T
"val ue": {
"type": "array",
"items": {
"description": "Individual identifier of the |anguage",
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}%$"
}
}
H
"required": [
"type",
"val ue"
]

dditional Properties": false
T
"nmodi ficationDate": {
"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains the nost recent date on which the Catal ogue was nodified",
"type": "object",
"properties": {

“type": { _
"type": "string",
"enun': [

"Property"
]

b

"@al ue": {
"type": "string",
“format": "date-tine"

}

I
"required": [
“type”,
"@al ue"

|

dditional Properties": false
Iz
"otherldentifier": {
"description": "A secondary identifier of the Dataset. Exanples are MAST/ADS, DataCite, DO,
EZID or WBID. ",
"type": "object",
"properties": {

"type": { )
"type": "string",
"enun': [

"Property"
]

b

"@d": {

"type": "string",
“m nLength": 1,
"maxLengt h": 256

}

}
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"required": [
"type",
“@d"

!

b

"provenance": {

"description": "Property. Mdel:"'http://purl.org/dc/terns/ProvenanceStatenent'. A statenent
about the |ineage of a Dataset. Any changes in ownership and custody of the Dataset since its
creation that are significant for its authenticity, integrity, and interpretation."”,

"type": "object",

"properties": {

"type": { )
"type": "string",
"enun': [
"Property"
]

alue": {
"type": "array",
"items": {
"anyOF": [
{ .
"type": "string"

dditional Properties": false

}

{
"type": "object",
"properties": {
" @anguage": {
"type": "string",

"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[ A-Z] {3}$"
b
"@al ue": {
"type": "string"
b
"required": [
"@al ue",
" @ anguage"
I
"addi ti onal Properties": false
}
1,
"description": "Property. Title in different |anguages"
}
}
T
"required": [
“type",
"val ue"
]

ddi ti onal Properties": fal se

}

"publisher": {

"description": "Relationship. Mdel:"'http://xmns.con foaf/0.1/#t erm Agent"'.
links to an entity (organisation) responsible for maki ng the Dataset avail abl e",
"type": "object",
"properties": {

Thi s property

"type": { _
"type": "string",
"enun': [

"Rel ati onshi p"
]
Iz
"@d": {

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern”: "ALNVWAN-ANV ANV TWSVNRNNFNNAN] T ~@, 0\ ] +87,

"description": Ref erence identifier of an entity primarily responsible for

maki ng t he
Cat al ogue avai |l abl e"

}
H
"required": [

"type",

"@d"
1.
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"addi ti onal Properties": false
T
"qualifiedAttribution": {

"description": "Relationship. Mdel:"'http://ww.w3.org/ns/prov#Attribution'.Used to link to
an Agent having some formof responsibility for the resource, but where the nature of the
rel ationship is known but does not match one of the standard [ DCTERVS] properties (dct:creator,
dct: publisher).",

"type": "object",
"properties": {

"type": { _
"type": "string",
"enun': [

"Rel ati onshi p"
]
Iz
"@d": {
"type": "array",
"items": {
"anyOr": [
{

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern”: "ALNVWAN-ANV ANV TWWSVNHNNFNNAN] T ~@, V] 487,

"description": " ldentifier format of any NGS|I entity of type Agent."
}
{ .
"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Agent."
}
]
}
}
}
"required": [
“type",
"@d"
]

ddi ti onal Properties": false
H
"qualifiedRelation": {

"description": "Relationship. Mdel:"http://ww.w3. org/ns/dcat#Rel ati onship'.Used to link to
anot her resource where the nature of the relationship is known but does not match one of the
standard [ DCTERVS] properties or [PROV-CQ properties"”,

"type": "object",
"properties": {

"type": { _
"type": "string",
"enun': [

"Rel ati onshi p"
]
Iz
"@d": {
"type": "array",
"items": {
"anyOr": [
{

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern”: "ALNVWAN-ANV ANV TWWSVNHNNFNNAN] T ~@, V] 487,

"description": " ldentifier format of any NGSI entity of type Relationship."
}
{ .
"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Relationship."
}
]
}
}
}
"required": [
“type",
"@d"
]

ddi ti onal Properties": fal se
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T
"rel at edResource": {
"description": "Relationship. Mdel:"'http://ww. w3. org/ 2000/ 01/ rdf - schema#Resource' . A
rel ated resource.",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
"Rel ati onshi p"
]
}

"@d": {

"type": "array",

"items": {

"anyOf " [
{

"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALNVWAN-ANV ANV TWWSVNHNNFNN[ANN] T ~@, V] 487,
"description": " ldentifier format of any NGSI entity of type Resource."

"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Resource."
}
]
}
}

’ equired": [
“type",
"@d"

}

]

ddi ti onal Properties": fal se
}
"rel easeDate": {

"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains the date of formal issuance (e.g., publication) of the Dataset",

"type": "object",
"properties": {

"type": { ]
"type": "string",
"enun': [
"Property"
]
D
"@al ue": {
"type": "string",
"format": "date-tinme"
}
b
"required": [
“type",
"@al ue"
s
"addi ti onal Properties": false
b
"sampl e": {

"description": "Relationship. Mdel:"'http://ww.w3.org/ns/dcat#dataset'. This property |inks
to sanple Distribution(s) of the Dataset.",

"type": "object",

"properties": {

"type": {
"type": "string",
"enun': [
"Rel ati onshi p"
]
Iz
"@d": {
"type": "array",
"items": {
"anyOr": [
{

"type": "string",
"mnLength": 1,
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"maxLengt h": 256,
"pattern”: "ALAVWN-AVVAVVWEWNSNNHNNNN[NN] [ ~2@, VNN +SY,

"description": "ldentifier format of any NGS|I entity of type Distribution."
H
{
"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Distribution."
}
]
}
}
T
"required": [
“type",
"@d"
I
"addi ti onal Properties": false
H
"source": {

"description": "Relationship. Mdel:"'http://ww.w3.org/ns/dcat#Catal og'. This property
refers to a related Dataset from which the described Dataset is derived.",

"type": "object",

"properties": {

“type": {
"type": "string",
"enuni: [
"Rel ati onshi p"
]
}
"@d": {
"type": "array",
"items": {
"anyOr':o [
{ .
"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern”: "AL\AWNA-AVANVWPWSN AN\ ~2@, V] +$",
"description": " ldentifier format of any NGSI entity of type Catal ogue."
b
{
"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Catal ogue."
}
1
}
}
b
"required": [
“type",
"@d"
]

"addi ti onal Properties": false
T
"spatial Resol ution": {
"description": "Property. Model:'http://ww.w3. org/ 2001/ XM_.Schema#deci mal ' . This property
refers to the mnimum spatial separation resolvable in a dataset, nmeasured in nmeters.",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
"Property"
]
T
"val ue": {
"type": "nunber"

D

"required": [
“type"
"val ue"

]

"addi ti onal Properties": false

}

t enpor al Coverage": {
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"description": "Property. NModel:'http://purl.org/dc/terns/PeriodOTine'. This property
refers to the tenporal period that the Dataset covers",

"type": "object",

"properties": {

"type": {
"type": "string",
"enun': [
"Property"
]
T
"@al ue": {
"type": "array",
"items": {
"type": "object",
"properties": {
"begi nning": {
"type": "string",
"description": "The beginning of a period or interval."
H
"end": {
"type": "string",
"description": "The end of a period or interval."
T
"startDate": {
"type": "string",
"format": "date-tinme",
"description": "The start of the period."
H
"endDate": {
"type": "string",
"format": "date-tine",
"description": "The end of the period."
}
T
"addi ti onal Properties": false
}
}
T
"required": [
“type",
" @al ue"
]

"addi ti onal Properties": false

}

"t enporal Resol ution": {
"description": "Property. Model:"'http://ww.w3. org/ 2001/ XM_Schema#durati on'. This property
refers to the minimumtime period resolvable in the dataset.",
"type": "object",
"properties": {
"type": {
"type": "string",
"enun': [
" Property"
]
T
"value": {
"type": "string",
"format": "duration"
}
T
"required": [
“type",
"val ue"

]

"addi ti onal Properties": false
b
"theme": {

"description": "Property. Model:'http://ww. w3. org/ 2004/ 02/ skos/ cor e#Concept Schene' . Thi s
property refers to a know edge organi zati on systemused to classify the Catal ogue's Datasets. The
Dat aset Thene Vocabul ary is the reconmended vocabul ary provi ded at
http://publications. europa. eu/ resource/ aut hority/ data-thene",

"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
" Property"
]
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b
"val ue": {
"type": "array",
"items": {
"description": "Individual identifiers of the thenes",
"type": "object",
"properties": {
"@d":
"type": "string",
"pattern": "~http:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/data-
theme\\/[ A-Z] {4} $"
}

T
"required": [
“@d"
IE
"addi ti onal Properties": false
}
}
Iz
"required": [
"type",
"val ue"
]

ddi ti onal Properties": false
}
"title": {

"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains a nane given to the Dataset. This property can be repeated for parallel |anguage
versions of the title",

"type": "object",
"properties": {

"type": {
"type": "string",
"enunm': [
"Property"
]
T
"val ue": {
"type": "array",
"items": {
"anyOF": [
{
"type": "string"
{
"type": "object",
"properties": {
" @anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}%$"
Je
"@al ue": {
"type": "string"
}
Je
"required": [
"@al ue",
" @ anguage"
"addi ti onal Properties": false
}
1,
"description": "Property. Title in different |anguages"
}
}
T
"required": [
“type",
"val ue"
]

dditional Properties": false

}

at aset Type": {

"description": "Property. Model:'http://ww.w3. org/ 2004/ 02/ skos/ core#Concept'. This property
contains the nature or genre of the resource. The Dataset-type authority table is the recomended
vocabul ary provided at http://publications. europa. eu/ resour ce/ dat aset/ dat aset -t ype",
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"type": "object",
"properties": {
“type": { _
"type": "string",
"enun': [
"Property"
]

’ al ue": {
"type": "string"

}

}

" equired": [
“type",
"val ue"

]

dditional Properties": false

}

"version": {
"description": "Property. Model:"'http://ww:.w3.org/ 2000/ 01/ rdf -schema#Literal'. The version
i ndi cator (nane or identifier) of a resource.",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
"Property"
]

’ al ue": {
"type": "string"

}

}

" equired": [
“type",
"val ue"

]

dditional Properties": false

}

ersionNotes": {

"description": "Property. Model:"'http://ww.w3. org/ 2000/ 01/ rdf -schema#Literal'. A
description of the differences between this version and a previous version of the Dataset. This
property can be repeated for parallel |anguage versions of the version notes.",

"type": "object",

"properties": {

"type": {
"type": "string",
"enun': [
" Property"
]
T
"value": {
"type": "array",
"items": {
"anyOF": [
{ .
“"type": "string"
{
"type": "object",
"properties": {
" @anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}$"
Je
"@al ue": {
"type": "string"
Je
"required": [
"@al ue",
" @ anguage"
"addi ti onal Properties": false
}
1,
"description": "Property. Version notes in different |anguages"
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}
}

’ equired": [
“type",
"val ue"

}

]

ddi ti onal Properties": fal se
}
"wasGener at edBy": {

"description": "Relationship. Mdel:"'http://wwm. w3. org/ns/prov#Activity'. An activity that
generated, or provides the business context for, the creation of the dataset",
"type": "object",
"properties": {

“type": { _
"type": "string",
"enun': [

"Rel ati onshi p"
]
Iz
"@d": {
"type": "array",
"items": {
"anyOr": [
{

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern”: "ALNVWAN-ANV ANV TWWSVNHNNFNNAN] T ~@, V] 48T,

"description": " ldentifier format of any NGSI entity of type DataService."
}
{ .
"type": "string",
"format": "uri",
"description": "Endpoint of the Data Service."
}
]
}
}
b
"required": [
“type",
"@d"
1.
"addi ti onal Properties": false
b
"@ontext": {
"type": "array"
b
"required": [
"id",
“type",
"description",
"publ i sher",
"title"

"addi ti onal Properties": false

}

B.3 Dataset Series entity JSON Schema

Listing B-3: JSON Schema for the NGSI-LD Dataset Series entity

{
"$schema": "https://json-schema. org/draft/2020-12/schem",
"$schemaVersion": "1.0.1",
"$i d": "DCAT- AP_NGSI - LD Mappi ng/ Dat aset Seri es/ schena. j son",
"title": "Dataset DCAT-AP",
"description": "Dataset Series conpliant with DCAT-AP specification version 3.0.0.",
"type": "object",
“"properties": {
"type": {
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"type": "string",
"enunm': [

" Dat aset Seri es"
]

"description": "Property. Model:'https://schema.org/ Text'. It has to be Dataset"
"id"r {

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern”: "ALNVWAN-ANV ANV TWSVNHNNFNN]AN] T ~@, 0\ V] 487,

"description": " ldentifier format of any NGS|I entity of type Dataset."

}

ppl i cabl eLegi sl ation": {

"description": "Property. Model:'http://data.europa.eu/eli/ontol ogy#Legal Resource'. The
| egi sl ation that mandates the creation or managenent of the Dataset. It is aligned with the
ontol ogy included in Council conclusions inviting the introduction of the European Legi sl ation

Identifier (ELI). In this data specification the use is restricted to instances of this class that
follow the (ELI) UR guidelines.",

"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Property"
1
b,
"@d": {
"type": "array",
"items": {
"type": "string",
“format": "uri",
}
}
},
"required": [
“type”,
"@d"
1

ddi ti onal Properties": false

}

ontactPoint": {

"description": "Relationship. Mdel:'vcard\thttp://ww. w3. org/ 2006/ vcard/ ns#Ki nd' . Cont act
information that can be used for sending comments about the Dataset Series. Note that the class
Kind is the parent class for the four explicit types of vCard (Individual, Organization, Location,
G oup).",

"type": "object",
"properties": {

“type": { _
"type": "string",
"enun': [

"Rel ationshi p"
]
b
"@d": {
"type": "string",
“format": "uri"
}
I
"required": [
“type",
"@d"
]

dditional Properties": false
Iz
"description": {

"description": "Property. Model:'http://ww.w3. org/2000/01/rdf-schenma#Literal'. This
property contains a free-text account of the Dataset Series. This property can be repeated for
paral l el |anguage versions of the description.",

"type": "object",
"properties": {
"type": {
"type": "string",
"enun': [
"Property"
]

al ue": {

}

ETSI



99 ETSI GR CIM 048 V1.1.1 (2024-09)

"type": "array",

"items": {
"anyOr": [
{
"type": "string"
{ .
"type": "object",
"properties": {
" @ anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}%$"
T
"@al ue": {
"type": "string"
T
"required": [
"@al ue",
" @ anguage"
I
"addi ti onal Properties": false
] }
" escription": "Dataset description in different |anguages."
}
}
b
"required": [
"type",
"val ue"
]

dditional Properties": false
T
"frequency": {
"description": "Property. Mdel:"'http://purl.org/dc/ternms/Frequency'. This property refers
to the frequency at which the Dataset Series is updated. The EU Vocabul ari es Frequency Named
Aut hority List is the recommended vocabul ary provi ded at
http://publications. europa. eu/ resource/ aut hority/frequency",
"type": "object",
"properties": {
"type": {
"type": "string",
"enun': [
"Property"
]

alue": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/frequency\\/"
}

}

}

’ equired": [
“type",
"val ue"

1.
"addi ti onal Properties": false
T
" geogr aphi cal Coverage": {
"description": "Relationship. Mdel:'http://purl.org/dc/ternms/Location'. This relationship

refers to a geographical area covered by the Dataset Series",

"type": "object",

"properties": {

"type": { _
"type": "string",
"enun': [
"Rel ati onshi p"
]
b
"@d": {
"type": "string",
“m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALNVWN-AVVANVWTWWSNNHNNNN[NN] T [ ~2@, NN\ 48T,
"description": "Reference identifier of any NGSI entity of type Location."
}
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b
"required": [
“type",
“@d"

|

dditional Properties": false
H
"nmodi ficationDate": {
"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf-schema#Literal'. This
property contains the nost recent date on which the Catal ogue was nodified",
"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Property"
1
b
"@al ue": {
"type": "string",
“format": "date-tine"
}
I
"required": [
“type”,
"@al ue"
1

ddi ti onal Properties": fal se
H
"publisher": {

"description": "Relationship. Mdel:'http://xmns.con foaf/0.1/#term Agent'. This property
links to an entity (organisation) responsible for maki ng the Dataset avail abl e",
"type": "object",
"properties": {
"type": { ]
"type": "string",
"enun': [
"Rel ati onshi p"
]
}

"@d": {
"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALNVWAN-ANV ANV TWSVNRHNNFNN[AN] T ~@, 0\ ] 487,
"description": " Reference identifier of an entity primarily responsible for meking the
Cat al ogue avai |l abl e"
}
H
"required": [
“type",
"@d"
]

ddi ti onal Properties": fal se

}

el easeDate": {

"description": "Property. Model:"'http://ww.w3. org/2000/01/rdf -schema#Literal'. This
property contains the date of formal issuance (e.g., publication) of the Dataset",

"type": "object",

"properties": {

“type": { _
"type": "string",
"enun': [

"Property"
]

b

"@al ue": {
"type": "string",
"format": "date-tine"

}

b
"required": [
“type",
"@al ue"

]

dditional Properties": false

}

t enpor al Coverage": {
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"description": "Property. NModel:'http://purl.org/dc/terns/PeriodOTine'. This property
refers to the tenporal period that the Dataset covers",

"type": "object",

"properties": {

"type": {
"type": "string",
"enun': [
"Property"
]
T
"@al ue": {
"type": "array",
"items": {
"type": "object",
"properties": {
"begi nning": {
"type": "string",
"description": "The beginning of a period or interval."
H
"end": {
"type": "string",
"description": "The end of a period or interval."
T
"startDate": {
"type": "string",
"format": "date-tinme",
"description": "The start of the period."
H
"endDate": {
"type": "string",
"format": "date-tine",
"description": "The end of the period."
}
T
"addi ti onal Properties": false
}
}
T
"required": [
“type",
" @al ue"
]

"addi ti onal Properties": false

}
"title": {

"description": "Property. Model:'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains a nanme given to the Dataset Series. This property can be repeated for parallel
| anguage versions of the title",

"type": "object",

"properties": {

"type": {
"type": "string",
"enun': [
"Property"
]
T
"val ue": {
"type": "array",
"items": {
"anyOF": [
{ .
"type": "string"
{
"type": "object",
"properties": {
" @ anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}$"
Je
"@al ue": {

"type": "string"

}

"y equired": [
"@al ue",
" @ anguage"
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I
"addi ti onal Properties": false
}
I o
"description": "Property. Title in different |anguages"
}
}
b
"required": [
"type",
"val ue"
]

dditional Properties": false

}

ontext": {
"type": "array"

T

"required": [
"id",
“type",
"description",
"title"

"addi ti onal Properties": false

}

B.4  Distribution entity JSON Schema

Listing B-4: JSON Schema for the NGSI-LD Distribution entity

{
"$schema": "https://json-schema. org/draft/2020-12/schem",
"$schemaVersion": "1.0.1",
"$i d": "DCAT- AP_NGSI - LD Mappi ng/ Di stri bution/schena.json",
"title": "Distribution DCAT- AP,
"description": "Distribution of data conpliant with DCAT- AP specification version 3.0.0.",
"type": "object",
"properties": {
“type": { _
"type": "string",
"enunm': [
"Distribution"
]

escription": "Property. Mdel:'https://schema.org/ Text'. It has to be Dataset"
"id"r {

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern: "ALVVWAN-AVVAVVOWETWNSNNHNNNN[NN] [ ~2@, N\ 48T,

"description": " ldentifier format of any NGS|I entity of type Dataset."
}

ccessService": {
"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat #Dat aServi ce'. This property
links to a data service that gives access to the distribution of the dataset.",
"type": "object",
"properties": {

"type": { _
"type": "string",
"enun': [

"Rel ati onshi p"
]
Iz
"@d": {
"type": "array",
"items": {
"anyOr": [
{

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern": "ATNVWAN-ANVANVIWTWS\WVHNNFNNW] T [ ~@, VW] +8",
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"description": "ldentifier format of any NGSI entity of type Distribution."
}
{ .
"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Distribution."
}
]
}
}
b
"required": [
“type",
"@d"
]

"addi ti onal Properties": false
T
"accessURL": {

"description": "Property. Model:'https://ww.w3. org/ns/dcat#endpointURL'. A URL that gives
access to a Distribution of the Dataset. The resource at the access URL may contain information
about how to get the Dataset.",

"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
" Property"
]
H
"@d": {
"type": "string",
"format": "url"

}
’ equired": [

“type",
"@d"

}

]

"addi ti onal Properties": false
H
"appl i cabl eLegi sl ation": {
"description": "Property. Model:'http://data.europa.eu/eli/ontol ogy#Legal Resource'. The

| egi slation that mandates the creation or managenment of the Dataset. It is aligned with the
ontol ogy included in Council conclusions inviting the introduction of the European Legi sl ation
Identifier (ELI). In this data specification the use is restricted to instances of this class that
follow the (ELI) UR guidelines.",

"type": "object",

"properties": {

“type": { _
"type": "string",
"enun': [

"Property"
]
Iz
"@d": {
"type": "array",
"items": {
"type": "string",
"format": "uri",
}
}
Iz
"required": [
“type",
"@d"
]

"addi ti onal Properties": false
T
"availability": {
"description": "Property. Model:"'http://ww:.w3. org/ 2004/ 02/ skos/ core#Concept'. An indication
how long it is planned to keep the Distribution of the Dataset available.",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
" Property"
]
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}

"val ue": {
"type": "string",
“format": "duration"

}
: equired": [

“type”,
"val ue"

}

]

ddi ti onal Properties": false

"byteSi ze": {
"description": "Property. Model:"'https://ww:. w3. org/ 2001/ XM_Schema#nonNegati vel nteger'. The
size of a Distribution in bytes.
"type": "object",
"properties": {

"type": { ]
"type": "string",
"enun': [

"Property"
]
T
"val ue": {
"type": "integer",
"mnimn: 0
}
H
"required": [
"type",
"val ue"
1.
"addi ti onal Properties": false
T
"checksun': {

"description": "Relationship. Mdel:'https://spdx.org/rdf/terns/#checksum . A nmechani smthat
can be used to verify that the contents of a distribution have not changed.",

"type": "object",

"properties": {

“type": { _
"type": "string",
"enunm': [

"Rel ati onshi p"
]
Iz
"@d": {

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern”: "ALNVWAN-ANV ANVOWTWSWNHNNFNNAN] T ~@, 0\ ] +87,

"description": " ldentifier format of any NGSI entity of type Checksuni
}
b
"required": [
“type",
"@d"
]

: ddi ti onal Properties": false
}
"conpressi onFormat": {
"description": "Property. Mdel:'http://purl.org/dc/ternms/Medi aType'. The format of the file
in which the data is contained in a conpressed form e.g. to reduce the size of the downl oadabl e

file. It SHOULD be expressed using a media type as defined in the official register of nedia types
managed by | ANA. ",
"type": "object",
"properties": {
"type": { )
"type": "string",
"enun': [
"Property"
]
}

d': {
"type": "string"

}

’ equired": [
"type”,
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@d
]

ddi ti onal Properties": false

}

"description": {

"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf-schenma#Literal'. This
property contains a free-text account of the Distribution. This property can be repeated for
paral | el |anguage versions of the description.",

"type": "object",
"properties": {

"type": { _
"type": "string",
"enunm': [
"Property"
]
}s
"value": {
"type": "array",
"items": {
"anyO>r": [
{
"type": "string"
{ .
"type": "object",
"properties": {
" @ anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}%$"
T
"@al ue": {
"type": "string"
b
"required": [
"@al ue",
" @ anguage"
" ;addi tional Properties": false
}
I
"description": "Distribution description in different |anguages."
}
}
b
"required": [
"type",
"val ue"
]

dditional Properties": false

}

ocunentation": {
"description": "Property. Mdel:"'http://xmns.con foaf/0.1/ homepage'. This property refers
to a page or document about this Distribution. ",
"type": "object",
"properties": {
"type": {
"type": "string",
"enunm': [
"Property"
]
}

d': {
"type": "string",
“format": "uri"

}
’ equired": [

“type",
"@d"

}

]

: dditional Properties": false
}s
"downl oadURL": {
"description": "Property. Model:"'https://ww.w3. org/ns/dcat #downl oadURL'. A URL that is a
direct link to a downl oadable file in a given format.",
"type": "object",
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"properties": {
"type": { _
"type": "string",
"enun': [
"Property"
]
}

"@d": {
"type": "string",
"format": "uri"
}
Iz
"required": [
"type",
"@d"
IE
"addi ti onal Properties": false
}
"format": {
"description": "Property. Model:'http://purl.org/dc/ternms/Medi aTypeO Extent'. The file
format of the Distribution.",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
"Property"
]
Iz
"@d": {
"type": "string"

}

’ equired": [
"type",
“@d"

]

"addi ti onal Properties": false

}
"hasPol icy": {

"description": "Relationship. Mdel:'http://ww.w3.0rg/ns/odrl/2/Policy'. This property
refers to the policy(ies) expressing the rights associated with the distribution if using the
[ ODRL] vocabul ary. ",

"type": "object",

"properties": {

"type": {
"type": "string",
"enun': [

"Rel ati onshi p"
]
T
"@d": {
"type": "string",
"description": "ldentifier of any NGSI entity of type odrl:Policy."

}

T

"required": [
“type",
"@d"

]

"addi ti onal Properties": false
H,
"l anguage": {

"description": "Property. Mdel:"'http://purl.org/dc/terms/LinguisticSystem . This property
refers to a | anguage of the Dataset. This property can be repeated if the netadata is provided in
mul ti pl e | anguages. The EU Vocabul ari es Languages Nanmed Authority List is the recommended
vocabul ary provided at http://publications. europa. eu/ resource/ aut hority/l anguage",

"type": "object",
"properties": {

“type": { _
"type": "string",
"enun': [

"Property"
]

Iz

"value": {

"type": "array",
"itens": {
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"description": "Individual identifier of the |anguage",
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}$"
}
}
b
"required": [
“type",
"val ue"
]

ddi ti onal Properties": fal se

}

i cense": {
"description": "Property. Mdel:'http://purl.org/dc/terns/Li censeDocunent'. This property
links to the |icence under which the Catal ogue can be used or reused",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
" Property"
]
}

"@d: {
"type": "string",
"format": "uri"

}
’ equired": [

“type",
"@d"

}

1.
"addi ti onal Properties": false
}
"linkedSchemas": {
"description": "Property. Mdel:"'http://purl.org/dc/terns/Standard'. An established schema
to which the described Distribution conforns.
"type": "object",
"properties": {

“type": {
"type": "string",
"enunm': [
"Property"
]
Iz
"@d": {
"type": "array",
"items": {
"anyOr": [
{

"type": "string",

“m nLength": 1,

"maxLengt h": 256,

"pattern”: "ALNVWN-AVVAVVWTWNSNN NN [NN] [ ~@, VNN +SY,

"description": " Reference identifier of an Standard"
b
{

"type": "string",

"format": "uri"
}

}

ddi ti onal Properties": fal se

}

T
"medi aType": {
"description": "Property. Mdel:"http://purl.org/dc/terns/MdiaType'. The nedia type of the
Distribution as defined in the official register of nedia types nanaged by | ANA ",
"type": "object",
"properties": {
"type": { ]
"type": "string",
"enun': [
" Property"
]

}
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"@d": {
"type": "string"

}

’ equired": [
"type",
“@d"

]

dditional Properties": false
T
"nmodi ficationDate": {
"description": "Property. Model:'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains the nost recent date on which the Catal ogue was nodified",
"type": "object",
"properties": {

“type": {
"type": "string",
"enun': [
"Property"
]
b
"@al ue": {
"type": "string",
“format": "date-tine"
}
I
"required": [
“type”,
"@al ue"
|

dditional Properties": false

}

ackagi ngFormat": {
"description": "Property. Model:'http://purl.org/dc/terns/MdiaType'. The format of the file
in which one or nore data files are grouped together, e.g. to enable a set of related files to be
downl oaded together. |t SHOULD be expressed using a nedia type as defined in the official register
of nmedia types managed by | ANA ",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enunm': [
"Property"
]
}

"@d: {
"type": "string"

}

equired": [
“type",
"@d"

]

ddi ti onal Properties": fal se

}

el easeDate": {

"description": "Property. Model:"'http://ww.w3. org/2000/01/rdf -schema#Literal'. This
property contains the date of formal issuance (e.g., publication) of the Dataset",

"type": "object",

"properties": {

“type": { _
"type": "string",
"enun': [

"Property"
]

b

"@al ue": {
"type": "string",
"format": "date-tine"

}

b
"required": [
“type",
"@al ue"

]

dditional Properties": false

}
"rights": {
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"description": "Property. Model:"http://purl.org/dc/terns/R ghtsStatement'. This property
refers to a statenent that specifies rights associated with the Catal ogue. The Access R ghts Naned
Authority List is the recommended vocabul ary provi ded at
http://publications. europa. eu/ resource/ aut hority/access-right",

"type": "object",

"properties": {

"type": { _
"type": "string",
"enuni: [
"Property"
]
b
"@d": {
"type": "string",
"pattern": "~http:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/access-
right\\/[A-Z]{6, 12} $"
}

}

equired": [
“type",
“@d"
]

"addi ti onal Properties": false

}

pati al Resol ution": {
"description": "Property. Model:"'http://ww.w3. org/ 2001/ XM_Schema#deci mal ' . This property

refers to the mni mum spatial separation resolvable in a dataset, nmeasured in neters.",
"type": "object",
"properties": {
"type": { )
"type": "string",
"enun': [
" Property"
]
}
"val ue": {
"type": "nunber"

T
"required": [
“type",
"val ue"
I
"addi ti onal Properties": false
}s
"status": {

"description": "Property. Model:'http://ww. w3. org/ns/adnms#status'. The status of the
distribution in the context of maturity lifecycle. \tIt HAS TO take one of the val ues Conpl et ed,
Depr ecat ed, Under Devel opnent, W thdrawn",

"type": "object",

"properties": {

"type": { ]
"type": "string",
"enun': [
"Property"
]
H
"val ue": {
"type": "string",
"enunm': [
" Conpl et ed",
" Deprecat ed",
"Under Devel opnent",
"W t hdr awn"
]
}

’ equired": [
“type",
"val ue"

}

]

"addi ti onal Properties": false

}

"t enpor al Resol ution": {
"description": "Property. Model:"'http://ww.w3. org/ 2001/ XM_.Schema#durati on'. This property

refers to the minimumtime period resolvable in the dataset.",
"type": "object",
"properties": {
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"type": {
"type": "string",
"enun': [
"Property"
]

al ue": {
"type": "string",
"format": "duration"

}
’ equired": [

"type",
"val ue"

}

}

]

ddi ti onal Properties": fal se

}
"title": {

"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf -schema#Literal'. This
property contains a nane given to the Distribution. This property can be repeated for parallel
| anguage versions of the title",

"type": "object",

"properties": {

"type": { _
"type": "string",
"enun': [
"Property"
]
H
"val ue": {
"type": "array",
"items": {
"anyOr": [
{
"type": "string"
{
"type": "object",
"properties": {
" @anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}$"
T
"@al ue": {
"type": "string"
T
"required": [
"@al ue",
" @ anguage"
"addi ti onal Properties": false
}
I
"description": "Property. Title in different |anguages"
}
}
T
"required": [
“type",
"val ue"
I
"addi ti onal Properties": false
H
"@ontext": {
"type": "array"
}
T
"required": [
"id",
"type",
"accessURL"

"addi ti onal Properties": false

}
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B.5 Data Service entity JSON Schema

Listing B-5: JSON Schema for the NGSI-LD Data Service entity

{
"$schema": "https://json-schena. org/draft/2020-12/ schema",
"$schemaVersion": "1.0.1",
"$id": "DCAT- AP_NGSI - LD _Mappi ng/ Dat aSer vi ce/ schema. j son",
"title": "Data Service DCAT- AP",
"description": "Data Services conpliant with DCAT-AP specification version 3.0.0.",
"type": "object",
“"properties": {
"type": { )
"type": "string",
"enunt': [
" Dat aSer vi ce"
]

escription": "Property. Mdel:'https://schema.org/ Text'. It has to be Dataset"
b
"id"r {
"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern”: "AL\AVWN-AVANVWEPWASN RN\ ~2@, VW] +$",
"description": " ldentifier format of any NGSI entity of type Dataset."
}

ccessRights": {
"description": "Property. Mdel:'http://purl.org/dc/ternms/ R ghtsStatement'. This property
refers to a statement that specifies rights associated with the Data Service. The Access Rights
Naned Authority List is the reconmended vocabul ary provided at
http://publications. europa. eu/ resource/ aut hority/access-right",
"type": "object",
"properties": {
"type": {
"type": "string",
"enun': [
"Property"
]
}
"@d": {
"type": "string",

"pattern": "~http:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/access-
right\\/[A-Z] {6, 12} $"
}

}s
"required": [
"type",
“@d"

e
"addi ti onal Properties": false

}

ppl i cabl eLegi sl ation": {

"description": "Property. Model:"'http://data.europa.eu/eli/ontol ogy#Legal Resource'. The
| egislation that mandates the creation or managenment of the Data Service. It is aligned with the
ontol ogy included in Council conclusions inviting the introduction of the European Legi sl ation

Identifier (ELI). In this data specification the use is restricted to instances of this class that
follow the (ELI) UR guidelines.",

"type": "object",
"properties": {

"type": { ]
"type": "string",
"enun': [

"Property"
1
b
"@d": {
"type": "array",
"items": {
"type": "string",
“format": "uri",
}
}
b
"required": [
"type",
"@d"
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]

dditional Properties": false

}

pplicationProfile": {

"description": "Property. Model:'http://purl.org/dc/terns/Standard' . An established
(technical) standard to which the Data Service conforns. \tThe standards referred here SHOULD
describe the Data Service and not the data it serves. The latter is provided by the dataset with
which this Data Service is connected. For instance the data service adheres to the OGC WS API
standard, while the associ ated dataset adheres to the | NSPI RE Address data nodel .",

"type": "object",

"properties": {

“type": {
"type": "string",
"enunm': [
"Property"
]
b
"@d": {
"type": "array",
"items": {
"anyOr": [
{

"type": "string",

“m nLength": 1,

"maxLengt h": 256,

"pattern”: "ALNVVWN-AVVAVVOWETWNSNN AN [NN] T ~2@, NN 48T,

"description": " Reference identifier of an Standard"
b
{
"type": "string",
"format": "uri"
}
]
}
}
Iz
"required": [
"type",
"@d"
]

ddi ti onal Properties": fal se

}

ontactPoint": {

"description": "Relationship. Mdel:'vcard\thttp://ww. w3. org/ 2006/ vcard/ ns#Ki nd' . Cont act
information that can be used for sending comments about the Data Service. Note that the class Kind
is the parent class for the four explicit types of vCard (Individual, O ganization, Location,

G oup).",
"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Rel ati onshi p"
]
T
"@d": {
"type": "string",
"format": "uri"
}
T
"required": [
“type",
"@d"
]

ddi ti onal Properties": false

}

"description": {

"description": "Property. Model:"'http://ww.w3.org/2000/01/rdf-schema#Literal'. This
property contains a free-text account of the Data Service. This property can be repeated for
paral | el |anguage versions of the description.",

"type": "object",
"properties": {
"type": { ]
"type": "string",
"enun': [
"Property"
]

}
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"val ue": {
"type": "array",
"items": {
"anyOr": [
{
"type": "string"
{
"type": "object",
"properties": {
" @anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}%$"
Je
"@al ue": {
"type": "string"
Je
"required": [
"@al ue",
" @ anguage"
"addi tional Properties": false
}
I
"description": "Dataset description in different |anguages."
}
}
T
"required": [
“type",
"val ue"
]

dditional Properties": false
H
"endpoi nt Description": {

"description": "Property. Model:'http://ww.w3.org/ 2000/ 01/ rdf - schena#Resource'. A
description of the services available via the end-points, including their operations, paraneters
etc. \tThe property gives specific details of the actual endpoint instances, while the property
application profile (dct:confornmsTo) is used to indicate the general standard or specification
that the endpoints inplenent.",

"type": "object",
"properties": {

“type": { _
"type": "string",
"enun': [

"Property"
]
Iz
"@d": {
"type": "array",
"items": {
"anyOr": [
{

"type": "string",

“m nLength": 1,

"maxLengt h": 256,

"pattern: "ALNVWN-AVVAVVWTWNSNNHNNNN[NN] [ ~2@, NN 48T,

"description": " ldentifier format of any NGSI entity of type Resource."
I
{
"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Resource."
}
]
}
}
b
"required": [
"type",
"@d"
]

ddi ti onal Properties": fal se

}
"endpoi nt URL": {
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"description": "Property. Model:"'https://ww.w3. org/ns/dcat #accessURL'. The root | ocation or
pri mary endpoint of the service (an IRl).",
"type": "object",
"properties": {
"type": {
"type": "string",
"enun': [
"Property"
]
}

"@d: {
"type": "string",
"format": "uri"

}
’ equired": [

“type",
"@d"

}

]

ddi ti onal Properties": fal se

}

"format": {
"description": "Property. Mdel:"http://purl.org/dc/terns/Mdi aTypeOrExtent'. The structure
that can be returned by querying the endpoi nt URL. ",
"type": "object",
"properties": {
"type": { ]
"type": "string",
"enun': [
"Property"
]
}

"@d: {
"type": "string"

}

equired": [
"type",
"@d"

]

ddi ti onal Properties": fal se
}
"keyword": {

"description": "Property. Model:'http://ww.w3. org/2000/01/rdf-schenma#Literal'. This
property contains a keyword or tag describing the Data Service. This property can contain as many
keywords as necessary",

"type": "object",
"properties": {

"type": { _
"type": "string",
"enuni: [
"Property"
]
Iz
"val ue": {
"type": "array",
"items": {
"anyOr": [
{
"type": "string"
{
"type": "object",
"properties": {
" @anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}$"
b
"@al ue": {
"type": "string"
b
"required": [
" @al ue",
" @ anguage"

"addi ti onal Properties": fal se
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}

escription": "Property. Title in different |anguages"

:
}
}

: equired": [
“type",
"val ue"

}

]

ddi ti onal Properties": false

"l andi ngPage": {
"description": "Property. Mdel:"'http://xmns.conlfoaf/0.1/ homepage'. This property refers
to a web page that provides access to the Data Service and/or additional infornation.",
"type": "object",
"properties": {
"type": { ]
"type": "string",
"enun': [
"Property"
]
}

"@d": |
"type": "string",
"format": "uri"

}
’ equired": [

“type",
" @d"

}

]

ddi ti onal Properties": fal se

}

"license": {
"description": "Property. Mdel:"'http://purl.org/dc/terns/LicenseDocunent'. A |icence under
which the Data service is nade available. ",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enunm': [
" Property"
]
}

"@d: {
"type": "string",
"format": "uri"

}
’ equired": [

“type",
"@d"

}

]

dditional Properties": false
T
"publisher": {
"description": "Relationship. Mdel:'http://xmns.com foaf/0.1/#term Agent'. This property
links to an entity (organisation) responsible for making the Data Service avail abl e",
"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Rel ati onshi p"
]
T
"@d": {
"type": "string",
“m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALNVWN-AVVANVWTWWSNNHNNNN[NN] T [ ~2@, NN\ 48T,
"description": " Reference identifier of an entity primarily responsible for meking the
Cat al ogue avai |l abl e"
}
T
"required": [
"type",
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@d
]

ddi ti onal Properties": false

}

ervesDataset": {

"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat#Dataset'. This property
refers to a collection of data that this data service can distribute.",
"type": "object",

"properties": {
"type": { ]
"type": "string",
"enun': [
"Rel ati onshi p"
]
}

"@d": {

"type": "array",

"items": {

"anyOr": [
{ .

"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALNVWAN-ANV ANV TWWSVNHNNFNNAN] T ~@, V] 487,
"description": "ldentifier format of any NGS|I entity of type Dataset."

"type": "string",
"format": "uri",
"description": "Reference identifier of any NGSI entity of type Dataset."
}
]
}
}

: equired": [
“type",
"@d"

}

]

ddi ti onal Properties": false

}

"theme": {
"description": "Property. Model:'http://ww. w3. org/ 2004/ 02/ skos/ cor e#Concept Schene' . Thi s
property refers to a know edge organi zati on systemused to classify the Catal ogue's Datasets. The
Dat aset Thene Vocabul ary is the reconmended vocabul ary provi ded at
http://publications. europa. eu/ resource/ aut hority/ data-thenme",

"type": "object",

"properties": {

"type": { _
"type": "string",
"enun': [
" Property"
]
H
"val ue": {
"type": "array",
"items": {
"description": "Individual identifiers of the themes",

"type": "object",
"properties": {
"@d": {
"type": "string",
"pattern": "~http:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/data-
theme\\ /[ A-Z] {4} $"
}

H
"required": [
"@d"
1,
"addi tional Properties": false
}
}
T
"required": [
“type",
"val ue"
]

ddi ti onal Properties": fal se
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b,
"title": {

"description":

property contains

"Property. Model:'http://ww.w3. org/ 2000/ 01/ rdf -schema#Literal'. This

a name given to the Data Service. This property can be repeated for parallel

| anguage versions of the title",

"type": "object",
"properties": {
"type": {
"type": "string",
"enunm': [
"Property"
]
T
"val ue": {
"type": "array",
"items": {
"anyOF": [
{ .
"type": "string"
{
"type": "object",
"properties": {
" @anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}%$"
Je
"@al ue": {
"type": "string"
Je
"required": [
"@al ue",
" @ anguage"
"addi ti onal Properties": false
}
1,
"description": "Property. Title in different |anguages"
}
}
T
"required": [
“type",
"val ue"
I
"addi ti onal Properties": false
H
"@ontext": {
"type": "array"
H
"required": [
"id",
"type",
"endpoi nt URL",
"title"

]

"addi tional Properties": false

B.6

Listing B-6: JSON Schema for the NGSI-LD Agent entity

Agent entity JSON Schema

{
"https://json-schema. org/draft/2020-12/ schema",

"1.0.1",

"$schema":
"$schemaVer si on":

"$i d": "DCAT- AP_NGSI - LD Mappi ng/ Agent/ schena. j son",

"title": DCAT- AP Agent ",

"description": "Agents conpliant wth DCAT- AP specification version 3.0.0.",
"type": "object",
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"properties": {
"type": { ]
"type": "string",
"enun': [
" Agent "
1o
"description": "Property. Mdel:'https://schema.org/ Text'. |t has to be Agent"
"id": {
"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern”: "ALNVWAN-ANV ANVOWEWWS\VNHANFNNAN] T ~@, V] +87,
"description": " ldentifier format of any NGSI entity of type DataService."
}

ame": {
"description": "Property. Model:'http://ww.w3.org/2000/01/rdf-schenma#Literal'. This
property contains a nanme of the agent. This property can be repeated for different versions of the
nane (e.g. the nane in different |anguages).",
"type": "object",
"properties": {
"type": { )
"type": "string",
"enun': ["Property"]

H
"val ue": {
"type": "array",
"items": {
"anyOr": [
{
"type": "string"
{
"type": "object",
"properties": {
" @anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}%$"
Je
"@al ue": {
"type": "string"
T
"required": ["@alue", "@anguage"],
"addi ti onal Properties": false
}
1,
"description": "Dataset description in different |anguages."
}
}

}
"required": ["type","value"],
"addi tional Properties": false

T
"agent Type": {
"description": "Property. http://ww:.w3. org/ 2004/ 02/ skos/ core#Concept'. The nature of the
agent. ",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
" Property"
]

’ al ue": {
"type": "string"

}

b
"required": [
“type",
"val ue"

]

ddi ti onal Properties": fal se

}

ontext": {
"type": "array"
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}
}
"required": [
"id",
“type",
"nane"
"addi ti onal Properties": false
}

B.7  Location entity JSON Schema

Listing B-7: JSON Schema for the NGSI-LD Location entity
{

"$schemn": "https://json-schema. org/draft/2020-12/schem",

"$schemaVersion": "1.0.1",

"$i d": "DCAT- AP_NGSI - LD Mappi ng/ Locat i on/ schena. j son",

"title": " DCAT-AP Location",

"description": "Location conpliant wi th DCAT- AP specification version 3.0.0.",
"type": "object",

“"properties": {

"type": {

"type": "string",

"enunm': [

"Locati on"

I

"description": "Property. Mdel:'https://schema.org/ Text'. |t has to be Location"
o

"description': " ldentifier format of any NGSI entity of type Location.",

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern”: "ALNVWAN-VNV ANV TWSVNRANFNNAN] T ~@, VW] +8
H,
"bbox": {

"description": "Property. Model:'http://ww.w3.org/2000/01/rdf-schena#Literal'. The
geogr aphi ¢ boundi ng box of a resource. The EU Vocabul ari es Name Authority Lists have to be used
for continents, countries and places that are in those lists; if a particular location is not in
one of the mentioned Named Authority Lists, Geonames URIs have to be used. The EU Vocabul ari es
Continents Named Authority List, EU Vocabul aries Countries Named Authority List, EU Vocabul ari es
Pl aces Naned Authority List and Geonanes are provided at
http://publications. europa. eu/ resource/ aut hority/continent,
http://publications. europa. eu/ resource/ authority/country,
http://publications. europa. eu/ resource/authority/place and http://sws. geonanes. org/",

"type": "object",
"properties": {
"type": {
"type": "string",
"enunm': [
"VocabProperty"
]

T
"vocab": {
"type": "string",
"description": "The EU Vocabul ari es Name Authority Lists have to be used for continents,

countries and places that are in those lists. If a particular |location is not in one of the
menti oned Naned Authority Lists, Geonanes URIs have to be used."
}
H
"required": [
"type",
"vocab"

]

dditional Properties": false

}

entroid": {

"description": "Property. Model:"'http://ww.w3.org/ 2000/ 01/ rdf -schema#Literal'. The
geographic center (centroid) of a resource. The EU Vocabul ari es Nane Authority Lists have to be
used for continents, countries and places that are in those lists; if a particular location is not
in one of the nmentioned Naned Authority Lists, Geonanes URlIs have to be used. The EU Vocabul ari es
Continents Nanmed Authority List, EU Vocabul ari es Countries Named Authority List, EU Vocabul ari es
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Pl aces Naned Authority List and Geonanes are provided at
http://publications. europa. eu/ resource/ aut hority/continent,
http://publications. europa. eu/ resource/ aut hority/country,
http://publications. europa. eu/ resource/ aut hority/place and http://sws. geonanes. org/",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
"VocabProperty"
]

ocab": {
"type": "string",
"description": "The EU Vocabul ari es Name Authority Lists have to be used for continents,
countries and places that are in those lists. If a particular location is not in one of the
menti oned Naned Authority Lists, Geonanes URIs have to be used."
}
H
"required": [
“type",
"vocab"

}

]

ddi ti onal Properties": false

}

eometry": {

"description": "GeoProperty. Mdel:"' http://ww. w3.org/ns/| ocn#Geonetry'. This property
refers to a geographic region that is covered by the corresponding resource (i.e. Catal ogue,
Dat aset or DatasetSeries).",

"type": "object",
"properties": {

"type": { _
"type": "string",
"enunm': [

" GeoProperty"
]

H

"val ue": {

"$ref": "https://geojson.org/ schema/ GeoJSON. j son"

}

H
"required": [
"type",
"val ue"
1.
"addi ti onal Properties": false
T
"@ontext": {
"type": "array"
T
"required": [
"id",
"type"

]

ddi tional Properties": fal se

B.8 Catalogue Record entity JSON Schema

Listing B-8: JSON Schema for the NGSI-LD Catalogue Record entity

{
"$schema": "https://json-schena. org/draft/2020-12/ schema",

"$schemaVersion": "1.0.1",
"$id": "DCAT- AP_NGSI - LD _Mappi ng/ Cat al ogueRecor d/ schena. j son",
"title": " DCAT-AP Catal ogue Record",
"description": "Catal ogue Record conpliant w th DCAT- AP specification version 3.0.0.",
"type": "object",
"properties": {
"type": { ]
"type": "string",
"enun': |
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" Cat al ogueRecor d"
]

" escription": "Property. Mdel:'https://schema.org/ Text'. |t has to be Catal ogueRecord"

"idr {

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern”: "AL\VVWAN-AVVAVVWTWNSNNHNNNN[NN] T [ ~2@, NN 48T,

"description": " ldentifier format of any NGSI entity of type Catal ogueRecord."

}

pplicationProfile": {

"description": "Property. Mdel:"'http://purl.org/dc/terns/Standard' . An Application Profile
that the Catal ogued Resource's netadata conforns to.",
"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Property"
]
b
"@d": {
"type": "array",
"items": {
"anyOr':o [
{

"type": "string",

“m nLength": 1,

"maxLengt h": 256,

"pattern: "ALNVWA-AVVAVVWEWWSNNHNNNN[NN] [ ~2@, VNN 48T,

"description": " Reference identifier of an Standard"
H
{
"type": "string",
"format": "uri"
}
]
}
}
H
"required": [
"type",
"@d"
]

ddi ti onal Properties": fal se

J

’ hangeType": {

"description": "Property. Model:"'http://ww.w3. org/ns/adnms#status'. The status of the
catal ogue record in the context of editorial flow of the dataset and data service descriptions.",
"type": "object",
"properties": {
"type": { _
"type": "string",
"enun': [
" Property"
]

’ al ue": {
"type": "string"

}

D
"required": [
“type"
"val ue"

I o
"addi ti onal Properties": false
T

"description": {

"description": "Property. Model:'http://ww. w3. org/ 2000/ 01/ rdf -schema#Literal'. A free-text

account of the record. This property can be repeated for parallel |anguage versions of the
description. ",

"type": "object",
"properties": {
“type": { _
"type": "string",
"enun': [
" Property"
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]
T
"val ue": {
"type": "array",
"items": {
"anyOF": |
{ .
"type": "string"
{
"type": "object",
"properties": {
" @ anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/|anguage\\/[A-Z]{3}$"
T
"@al ue": {
"type": "string"
Je
"required": [
"@al ue",
" @ anguage"
1.
"addi ti onal Properties": false
}
1.
"description": "Distribution description in different |anguages."
}
}
H
"required": [
“type",
"val ue"
]

ddi ti onal Properties": fal se
}
"l anguage": {

"description": "Property. Model:"'http://purl.org/dc/terns/LinguisticSystem. A |anguage used
in the textual netadata describing titles, descriptions, etc. of the Catal ogued Resource. This
property can be repeated if the nmetadata is provided in nultiple |anguages.",

"type": "object",
"properties": {

"type": { _
"type": "string",
"enun': [
" Property"
]
H
"val ue": {
"type": "array",
"items": {
"description": "Individual identifier of the |anguage",
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/|anguage\\/[A-Z]{3}$"
}
T
"required": [
“type",
"val ue"
]

ddi ti onal Properties": false
H,
"listingDate": {

"description": "Property. Model:'http://ww.w3.org/2000/01/rdf-schena#Literal'. The date on
whi ch the description of the Resource was included in the Catal ogue.",
"type": "object",
"properties": {
"type": {
"type": "string",
"enun': [
"Property"
]
al ue": {

}
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"type": "string",
"format": "date-tinme"

}
’ equired": [

“type",
"@al ue"

}

]

"addi ti onal Properties": false
T
"nmodi ficationDate": {
"description": "Property. Model:'http://ww. w3. org/ 2000/ 01/ rdf -schema#Literal'. The nost
recent date on which the Catal ogue entry was changed or nodified. ",
"type": "object",
"properties": {

“type": {
"type": "string",
"enun': [
"Property"
]
b
"@al ue": {
"type": "string",
“format": "date-tine"
}
I
"required": [
“type”,
"@al ue"
|

"addi ti onal Properties": false
H
"primaryTopic": {
"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat#Resource'. Alink to the
Dat aset, Data service or Catal ogue described in the record. A catalogue record will refer to one
entity in a catal ogue. This can be either a Dataset or a Data Service. To ensure an unanbi guous
reading of the cardinality the range is set to Catal ogued Resource. However it is not the intend
with this range to require the explicit use of the class Catal ogued Record. As abstract class, an
subcl ass shoul d be used.",
"type": "object",
"properties": {
"type": {
"type": "string",
"enunm': [
"Rel ati onshi p"
]
T
"@d": {
"type": "string",
"m nLength": 1,
"maxLengt h": 256,
"pattern™: "ALAVWN-AVVAVVWTWNSNNHNNNN[NN] [ ~2@, NN 48T,
"description": " ldentifier format of any NGS|I entity of type Dataset, DataService or
Dat aset Series."
}
T
"required": [
“type",
"@d"
1,
"addi ti onal Properties": false
H
"sour ceMet adata": {
"description": "Relationship. Mdel:"'http://ww.w3. org/ns/dcat #Cat al ogueRecord’' . The
original netadata that was used in creating netadata for the Dataset.",
"type": "object",
"properties": {

"type": {
"type": "string",
"enun': [
"Rel ati onshi p"
]
T
"@d": {

"type": "string",

"m nLength": 1,

"maxLengt h": 256,

"pattern": "ATNVWAN-AVANVIWTWS\WVHNNFNNW] T [ ~@, VW] +8",
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"description": " ldentifier format of any NGSI entity of type Catal ogueRecord."
}
H
"required": [
"type",
"@d"
]

ddi ti onal Properties": fal se
}
"title": {

"description": "Property. Model:"'http://ww.w3.org/ 2000/ 01/ rdf -schema#Literal'. This
property contains a nane given to the Catal ogue Record. This property can be repeated for parallel
| anguage versions of the nane.",

"type": "object",
"properties": {

"type": { _
"type": "string",
"enun': [
"Property"
]
H
"val ue": {
"type": "array",
"items": {
"anyOr": [
{
"type": "string"
{
"type": "object",
"properties": {
" @anguage": {
"type": "string",
"pattern":
"Ahttp:\\/\\/publications\\.europa\\.eu\\/resource\\/authority\\/language\\/[A-Z]{3}%$"
Je
"@al ue": {
"type": "string"
}
Je
"required": [
"@al ue",
" @ anguage"
"addi ti onal Properties": false
}
I
"description": "Property. Title in different |anguages"
}
}
T
"required": [
“type",
"val ue"
I
"addi ti onal Properties": false
H
"@ontext": {
"type": "array"
H
"required": [
"id",
"type",

“primaryTopic",
"nodi ficationDate"

]

dditional Properties": false
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B.9 Checksum entity JSON Schema

Listing B-9: JISON Schema for the NGSI-LD Checksum entity

{
"$schema": "https://json-schena. org/draft/2020-12/ schema",
"$schemaVersion": "1.0.1",
"$id": "DCAT- AP_NGSI - LD _Mappi ng/ Checksunf schena. j son",
"title": " DCAT-AP Checksum",
"description": "Checksum conpliant with DCAT- AP specification version 3.0.0.",
"type": "object",
“"properties": {

"type": {

"type": "string",

"enunt': [

" Checksunt

I

"description": "Property. Mdel:'https://schema.org/ Text'. It has to be Checksunt
o

"description": " ldentifier format of any NGSI entity of type Checksum",

b
"al gorithm': {

"description": "Property. Mdel:"'http://spdx.org/rdf/terms#al gorithm . The al gorithmused to
produce the subject Checksum Checksum al gorithm menbers. The menbers |isted are considered a
control |l ed vocabul ary of supported checksum al gorithms.",

"type": "object",

"properties": {

"type": { ]
"type": "string",
"enun': [
" Property"
]
}
"@d": {
"type": "string",
"format": "uri",
"description": "ldentifier format of the checksum al gorithmfromthe nmenbers of the
class defined in http://spdx.org/rdf/ternms#ChecksumAl gorithm"
}
}
"required": [
“type",
"@d"
]

dditional Properties": false
H
"checksunval ue": {
"description": "Property. Model:"'https://ww:.w3. org/ 2001/ XM_Schema#hexBi nary'. A | ower case
hexadeci mal encoded di gest val ue produced using a specific algorithm
"type": "object",
"properties": {
"type": {
"type": "string",
"enun': [
" Property"
]

’ al ue": {
"type": "string",
"pattern": "A[0-9a-f]+$"

}

}

: equired": [
“type",
" @al ue"

}

]

ddi ti onal Properties": fal se

D
"@ontext": {
"“type": "array"

)

: equired": [
"id",
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}

"type",
"primaryTopic",
“modi ficati onDat e"

"addi ti onal Properties": false
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