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ABSTRACT

Since 2007, the INSPIRE directive has been aiming to create a European Union spa-
tial data infrastructure. This will enable the sharing of environmental spatial information
among public sector organizations and better facilitate public access to spatial information
across Europe. The spatial information considered under the directive is extensive and
includes a great variety of topical and technical themes.

The objective of this thesis is to develop INSPIRE compliant ontologies for datasets that
belong to the following INSPIRE themes: Greek Administrative Geography, Public Trans-
port, Public Buildings and Land Use. The first task was to construct four ontologies that
contain all information needed to represent data related to each of the themes. The next
step was to study each existing ontology, import it to its INSPIRE equivalent and proceed
to making changes or expansions wherever it was necessary. Following that process, the
Geotriples tool was used to convert the shapefile data to RDF form, again using each
ontology. Finally, in order to demonstrate the results the four datasets have been stored
in the spatiotemporal RDF store Strabon, and indicative queries where performed against
each dataset.

SUBJECT AREA: Semantic Web, Al, Knowledge Technologies

KEYWORDS: Linked open data, Linked Geospatial Data, INSPIRE, RDF/OWL Metadata,
SPARQL, GeoSPARQL
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Constructing INSPIRE Compliant Ontologies for Geospatial Data

1. INTRODUCTION

The Resource Description Framework (RDF) is a directed, labeled graph data format for
representing information (especially metadata) about resources in the Web. Resources
can be anything, including documents, people, physical objects, and abstract concepts.

RDF is based on the idea of identifying resources using Web identifiers and describing
resources in terms of simple properties and property values. To identify resources, RDF
uses Uniform Resource Identifiers (URIs) and URI references (URIrefs). The resources
being described have properties which have values, and that resources can be described
by making statements, that specify those properties and values.

SPARQL Protocol and RDF Query Language (SPARQL) can be used to express queries
across diverse data sources, whether the data is stored natively as RDF or viewed as RDF
via middleware. SPARQL contains capabilities for querying required and optional graph
patterns along with their conjunctions and disjunctions. SPARQL also supports extensi-
ble value testing and constraining queries by source RDF graph. The results of SPARQL
queries can be results sets or RDF graphs. The SPARQL query language is designed to
meet the use cases and requirements identified by the RDF Data Access Working Group
in RDF Data Access Use Cases and Requirements.

Linked data is a new research area which studies how one can make RDF data available
on the Web, and interconnect it with other data with the aim of increasing its value for
users. The resulting "Web of data” has recently started being populated with geospatial
data. Ordnance Survey is the first national mapping agency that has made various kinds
of geospatial data from Great Britain available as open linked data1. Another represen-
tative example of such efforts is LinkedGeoData2 where OpenStreetMap data is made
available as RDF and queried using the declarative query language SPARQL. Finally, a
similar effort is GeoLinked Data3 where geospatial data from Spain is made public using
RDF. With the recent emphasis on open government data, some of it encoded already in
RDF4, these efforts demonstrate that the development of useful Web applications utilizing
geospatial data might be just a few SPARQL queries away.

This recent, pragmatic emphasis on linked geospatial data continues the vision of the Se-
mantic Geospatial Web, first articulated by Max Egenhofer invited GIS researchers to pay
special attention to geospatial information on the Web, and contribute to the Semantic
Web effort by developing geospatial ontologies, query languages and query processing
techniques for geospatial information on the Web, etc.

The Web of data has recently started being populated with geospatial data. A representa-
tive example of this trend is project LinkedGeoData where OpenStreetMap data is made
available as RDF and queried using SPARQL. Using the same technologies, Ordnance
Survey makes available various geospatial datasets from the United Kingdom. The avail-
ability of geospatial data in the linked data “cloud” has motivated research on geospatial
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extensions of SPARQL. These works have formed the basis for GeoSPARQL, an Open
Geospatial Consortium (OGC) standard. In addition, a number of papers have explored
implementation issues for such languages.

In the last few years, linked geospatial data has received attention as researchers and
practitioners have started tapping the wealth of geospatial information available on the
Web. As a result, the linked open data (LOD) cloud has been rapidly populated with
geospatial data. For example, Great Britain’s national mapping agency, Ordnance Sur-
vey, has been the first national mapping agency that has made various kinds of geospatial
data from Great Britain available as open linked data.

In Europe a major recent development has been the entering in force of the INSPIRE
Directive in May 2007, establishing an infrastructure for spatial information in Europe to
support Community environmental policies, and policies or activities which may have an
impact on the environment. INSPIRE is based on the infrastructures for spatial information
established and operated by the 28 Member States of the European Union. The Directive
addresses 34 spatial data themes needed for environmental applications, with key com-
ponents specified through technical implementing rules. This makes INSPIRE a unique
example of a legislative “regional” approach. In this thesis, four INSPIRE-compliant have
been created to model datasets that belong to the respective INSPIRE themes:

* Administrative Units

Transport Networks
* Buildings
* Land Use

Previous work related to this purpose includes the paper “Beyond INSPIRE: an ontology
for biodiversity metadata records”, written for the Faculdade de Engenharia da Univer-
sidade do Porto. In this paper, a preliminary experiment on the use of ontologies for the
description of biodiversity datasets is presented. In Geospatial World Forum a presenta-
tion is found titled “INSPIRE and Linked Data: Bridging the Gap Part |l: Tools for linked
INSPIRE data™. Its objective is to expose INSPIRE via GeoSPARQL endpoints, thus
making transformation to RDF triples possible with less human effort. Finally, the tool
HUMBOLDT Alignment Editor® of the HUMBOLDT Harmonisation Toolkit utilizes a user
interface that takes as input gml/xml schemata describing datasets, in order to convert
them to INSPIRE-compliant.

The rest of this thesis is structured as follows. In Chapter 2 | present the scientific back-
ground of this thesis, with a brief reference to elements like RDF and SPARQL, Linked
Geospatial Data, GeoSPARQL and INSPIRE. Chapter 3 is dedicated to the implemen-
tation of the project, meaning the process of creating INSPIRE-compliant ontologies for
linked geospatial data, INSPIRE-compliant datasets and presenting the results. In Chap-
ter 4 there are some conclusions and propositions for future extensions of this work. Fi-
nally, the Appendix contains the mapping files used during the implementation.

'See http://dendro.fe.up.pt/pdf/papers/ontocontent2014.pdf
2See http://www.geospatialworldforum.org/speaker/SpeakersImages/Kostas)20Patroumpas . pdf
3See http://community.esdi-humboldt.eu/projects/hale/wiki
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2. BACKGROUND

2.1. RDF and SPARQL

RDF is intended for situations in which information about Web resources needs to be
processed by applications, rather than being only displayed to people. RDF provides a
common framework for expressing this information so it can be exchanged between ap-
plications without loss of meaning. Since it is a common framework, application designers
can leverage the availability of common RDF parsers and processing tools. The ability to
exchange information between different applications means that the information may be
made available to applications other than those for which it was originally created [2].

The following illustrates various different uses of RDF, aimed at different communities of
practice.

» Adding machine-readable information to Web pages using, for example, the popular
schema.org vocabulary, enabling them to be displayed in an enhanced format on
search engines or to be processed automatically by third-party applications.

* Enriching a dataset by linking it to third-party datasets. For example, a dataset about
paintings could be enriched by linking them to the corresponding artists in Wikidata,
therefore giving access to a wide range of information about them and related re-
sources.

+ Interlinking API feeds, making sure that clients can easily discover how to access
more information.

» Using the datasets currently published as Linked Data, for example building aggre-
gations of data around specific topics.

« Building distributed social networks by interlinking RDF descriptions of people across
multiple Web sites.

* Providing a standards-compliant way for exchanging data between databases.

* Interlinking various datasets within an organisation, enabling cross-dataset queries
to be performed using SPARQL.

RDF allows us to combine triples from any source into a graph and process it as legal RDF.
A large amount of RDF data is available as Linked Data. Datasets are being published
and interlinked on the Web using RDF, and many of them offer a querying facility through
SPARQL. Examples of such datasets used in the examples above include:
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 Wikidata', a free, collaborative and multilingual database and ran by the Wikimedia
Foundation.

 DBpedia’, publishing data extracted from Wikipedia infoboxes.

« WordNet?, a lexical database of English terms, grouped in sets of synonyms, with a
range of semantic interrelations. Similar databases exist for other languages.

 Europeana?, publishing data about cultural objects from a large number of European
institutions.

 VIAF#, publishing data about people, works and geographic places from a number
of national libraries and other agencies.

RDF also allows us to make statements about resources. The format of these statements
is simple. An RDF statement expresses a relationship between two resources. The sub-
ject and the object represent the two resources being related; the predicate represents
the nature of their relationship. The relationship is phrased in a directional way (from sub-
ject to object) and is called in RDF a property. Because RDF statements consist of three
elements they are called triples. Figure 2.1 shows a simple example of triples.

1 <Charlemagne> <i=s a> <emperor.
2 <Leo IIT> <i= a> <popel.
<Leo ITT> <has crowned> <Charlemagne.
| <Charlemagne> <wa=s crowned on» <Christma= Day, 800:>.

Figure 2.1: Sample Triples

The same resource is often referenced in multiple triples. In the example above, Leo il
is the subject of two triples, and Charlemagne is the subject of two and the object of one
triple. This ability to have the same resource be in the subject position of one triple and
the object position of another makes it possible to find connections between triples, which
is an important part of RDF’s power. Three types of RDF data occur in triples: IRIs, literals
and blank nodes.

The abbreviation IRl is short for "International Resource Identifier’. An IRI identifies a re-
source. The URLs (Uniform Resource Locators) that people use as Web addresses are
one form of IRI. Other forms of IRI provide an identifier for a resource without implying its
location or how to access it. The notion of IRl is a generalization of URI (Uniform Resource
Identifier), allowing non-ASCII characters to be used in the IRI character string. IRIs can
appear in all three positions of a triple.

Literals are basic values that are not IRIs. Examples of literals include strings such as
"Charlemagne”, dates such as "Christmas Day, 800” and numbers such as "3.14159”. Lit-
erals are associated with a datatype enabling such values to be parsed and interpreted
correctly. Literals may only appear in the object position of a triple. The RDF Concepts

'See https://www.wikidata.org/wiki/Wikidata:Main_Page
'See http://wiki.dbpedia.org/

2See https://wordnet.princeton.edu/

3See http://www.europeana.eu/portal/

4See https://viaf.org/

Th. Kravaris 13


https://www.wikidata.org/wiki/Wikidata:Main_Page
http://wiki.dbpedia.org/
https://wordnet.princeton.edu/
http://www.europeana.eu/portal/
https://viaf.org/

Constructing INSPIRE Compliant Ontologies for Geospatial Data

document provides a (non-exhaustive) list of datatypes. This includes many datatypes
defined by XML Schema, such as string, boolean, integer, decimal and date.

IRIs and literals together provide the basic material for writing down RDF statements. In
addition, it is sometimes handy to be able to talk about resources without bothering to
use a global identifier. Blank nodes are like simple variables in algebra; they represent
something without saying what their value is. Blank nodes can appear in the subject and
object position of a triple. They can be used to denote resources without explicitly naming
them with an IRI.

A number of different serialization formats exist for writing down RDF graphs. However,
different ways of writing down the same graph lead to exactly the same triples, and are
thus logically equivalent. Here, the format used for every dataset is the N-Triples. N-
Triples is often used for exchanging large amounts of RDF and for processing large RDF
graphs with line-oriented text processing tools.

N-Triples provides a simple line-based, plain-text way for serializing RDF graphs. A seg-
ment of the land use dataset is represented in N-Triples as shown in figure 2.2:

<htcp://data.linkedeodata.en/CLCI000 CENT

<http://data.linkedeodata.eu/CLC2000 CENT GREECE/id/30300> <http://data.linkedeodata.eu/ontolo region> "01"~"<http://www.w3.orq/2001/XMLSchematstring>
GREECE/id/30301> <http://data.linkedeodata.eu/ontologyvireqion> "85"~"<http://www.w3.orq/2001/XMLSchemafstring>

<http://data.linkedecdata.en/CLC2000 CENT GREECE/id/30302> <http://data.linkedeodata.eu/ontologviregion> "01"~"<http://www.w3.orq/2001/¥MLSchemafstring> .

<http://data.linkedecdata.eu/CLC2000 CENT GREECE/id/30303» <http://data.linkedeodata.eu/ontologv#region> "85"""<http://www.w3.orq/2001/XMLSchema$string> -

<http://data.linkedeodata.eu/CLC2000 CENT GREECE/id/30305» <http://data.linkedeodata.eu/ontolo region> "04

<http://data.linkedecdata.en/CLC2000 CENT GREECE/id/30307> <http://data.linkedeodata.eu/ontologyv#region> "01

<http://data.linkedecodata.eu/CLC2000 CENT GREECE/id/30304> <http://data.linkedeodata.eu/ontolo: fregion> "04"""<http://www.w3.0ra/2001/XMLSchemastring>
http://www.w3.o0rg/2001/XMLSchemagscring>
http://www.w3.0rq/2001/¥MLSchemastring>
<http://www.w3.orq/2001/¥MLSchema$string> -

<http://data.linkedeodata.eu/CLC2000 CENT GREECE/id/30306> <http://data.linkedeodata.eu/ontologyiregion> "07

Figure 2.2: Sample N-Triples

SPARQL is based on matching graph patterns against RDF graphs. Most forms of
SPARQL query contain a set of triple patterns called a basic graph pattern. Triple pat-
terns are like RDF triples except that each of the subject, predicate and object may be a
variable. A basic graph pattern matches a subgraph of the RDF data when RDF terms
from that subgraph may be substituted for the variables and the result is RDF graph equiv-
alent to the subgraph.

The common query consists of two parts: the SELECT clause identifies the variables to
appear in the query results, and the WHERE clause provides the basic graph pattern to
match against the data graph. The basic graph pattern in this example consists of a single
triple pattern with a single variable (?name) in the object position. Graph pattern matching
produces a solution sequence, where each solution has a set of bindings of variables to
RDF terms. SPARQL FILTERSs restrict solutions to those for which the filter expression
evaluates to TRUE [3]. Figure 2.3 shows a simple example of a SPARQL Query.

1 PREFIX inspire: <http://data.linkedeodata.eu/ontologyv#>
2 SELECT ?name

WHERE {
q ?X inspire:nationallevelName ?name.

Figure 2.3: SPARQL Query Sample
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2.2. Linked Geospatial Data, GeoSPARQL

In the context of the open data effort of the UK Government, Ordnance Survey (the na-
tional mapping agency for Great Britain) is committed to making publicly available various
UK geospatial datasets. Some of these datasets have been made available as linked
data (the 1:50,000 Scale Gazetteer, Code-Point Open, and the Administrative geogra-
phy gazetteer for Great Britain) and can be queried through a SRARQL Endpoint. As
an example, the Administrative geography of Great Britain describes the hierarchy of ad-
ministrative units and the topological relations among them. The corresponding ontology
includes classes that represent the administrative units of Great Britain, and properties that
describe qualitative topological relations. Two ontologies, the Geometry Ontology and the
Spatial Relations Ontology, are used to provide geospatial vocabulary. These ontologies
describe abstract geometries and topological (equivalent to RCC-8) relations respectively.
Boundary-Line, a polygon dataset of areas defined by electoral and administrative bound-
aries, has been used to generate the topological relations among the covered areas based
on the provided names and boundary information. The resulting dataset has been then
combined with addresses, roads, land use, height and other datasets available in RDF.

There has been a number of interesting mashups that have been produced using the
above linked data sets. GeoNames' is a gazetteer that collects both spatial and the-
matic information for various placenames around the world. GeoNames data is available
through various Web services and is also published as linked data. The placenames in
GeoNames are interlinked with each other defining regions that are inside other place-
names, neighboring countries or placenames that have certain distance with the under-
lined placename. GeoNames data is linked to the DB-pedia data and other linked data
sources. Beyond names of places in various languages, data stored include latitude, lon-
gitude, elevation, population, administrative subdivision and postal codes [4].

Recently, the geospatial semantic web has started to be populated with EO products (e.g.,
CORINE Land Cover and Urban Atlas published by project TELEIOS3). In general, open
EO data that are currently made available by space agencies such as ESA and NASA are
not following the linked data paradigm. Therefore, EO data and other kinds of geospatial
data that are necessary for a user to satisfy her information needs can only be found in
different data silos, where each silo may contain only part of the needed data. Publishing
the content of these silos as RDF graphs, enables the development of data analytics ap-
plications with great environmental and financial value. With the recent emphasis on open
government data in many countries, the development of useful Web applications utilizing
EO data and geospatial data in general is just a few SPARQL queries away.

Geospatial data in general and EO data in particular, can come in vector or raster form
and are usually accompanied by metadata. Vector data, available in formats such as ESRI
shapefiles, KML, and GeoJSON documents, can be accessed either directly or via Web
Services such as the OGC Web Feature Service? or the query language of a geospa-
tial DBMS. Raster data, available in formats such as GeoTIFF, Network Common Data
Form (netCDF), Hierarchical Data Format (HDF), can be accessed either directly or via
Web Services such as the OGC Web Coverage Processing Service (WCS) or the query
language of an array DBMS, e.g., the array-query language SciQL4. Metadata about
EO data are encoded in various formats ranging from custom XML schemas to domain

'See http://www.geonames . org/
2See http://www.opengeospatial .org/standards/wfs
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specific standards like the OGC GML Application schema for EO products and the OGC
Metadata Profile of Observations and Measurements. Figure 2.4 shows the GeoNames,
as a part of the Linked Open Data cloud diagram.

Usar. Ganwred Contpat
— Linguisties

= Linked Dalasets as ol Auguat 2014 @ @

Figure 2.4: The Linking Open Data cloud diagram [1]

The query language stSPARQL is an extension of SPARQL1.1 with functions that take as
arguments spatial terms and can be used in the SELECT, FILTER, and HAVING clause
of a SPARQL 1.1 query. A spatial term is either a spatial literal (i.e., a typed literal with
datatype strdf:geometry or its subtypes), a query variable that can be bound to a spa-
tial literal, the result of a set operation on spatial literals (e.g., union), or the result of a
geometric operation on spatial terms (e.g., buffer). In stSPARQL we use functions from
the OpenGIS Simple Feature Access standard (OGC-SFA) for querying stRDF data. This
standard defines relational schemata that support the storage, retrieval, query and update
of sets of simple features using SQL.

GeoSPARQL is a recently proposed OGC standard for a SPARQL-based query language
for geospatial data expressed in RDF. GeoSPARQL defines much of what is required for
such a query language by providing vocabulary (classes, properties, and functions) that
can be used in RDF graphs and SPARQL queries to represent and query geospatial data.
GeoSPARAQL follows the modular design typical of OGC standards and consists of the
following components:

» Core. This component defines top level classes that provide users with vocabu-
lary for modeling geospatial information. The classes offered by this component are
geo:SpatialObject and geo:Feature. geo:SpatialObject is the top class defined by
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GeoSPARQL and has as instances everything that can have a spatial representa-
tion. geo:Feature is the class of all the features and is the superclass of all classes of
features users might want to define. geo:SpatialObject is a superclass of geo:Fea-
ture and geo:Geometry.

» Geometry extension. This component provides vocabulary for asserting and query-
ing information about geometries. A crucial design decision of GeoSPARQL is to use
literal values to encode geometries as a single unit (similar to stSPARQL), and in-
troduce two RDF datatypes geo:wkiLiteral and geo:gmlLiteral for these literals. The
extension is parameterized by the serialization standard of OGC to be used for en-
coding geometry literals (WKT' or GML?) and the version of the relevant standard.
Literals of type geo:wktLiteral consist of an optional URI identifying the coordinate
reference system followed by the WKT encoding of a geometry. Similarly, literals
of type geo:gmiLiteral consist of a valid GML element that implements a subtype of
type GM Object. The geometry extension defines the class geo:Geometry as the
superclass of all geometry classes. It also defines properties for representing meta-
data of geometries (e.g., geo:dimension that captures the topological dimension),
for associating features with geometries (e.g., geo:hasGeometry) and for associat-
ing geometries with their literal serializations (geo:asWKT and geo:asGML). In ad-
dition, this extension defines functions for performing non-topological operations on
geometries.

» Topology vocabulary extension. This component provides vocabulary for assert-
ing and querying topological relations between spatial objects. The extension is
parameterized by the family of topological relations supported. These can be the
topological relations for simple features (e.g., geo:sfTouches), the Egenhofer rela-
tions (e.g., geo:ehMeet), or the RCC-8 relations (e.g., geo:rcc8ec). An important
point here is that these topological relations can relate not just geometries but also
features. They can be asserted by a triple of an RDF graph (e.g., dbpedia:Athens
geo:sfWithin dbpedia:Greece) but also used in a triple pattern of a SPARQL query
(e.g., ?x geo:sfWithin dbpedia:Greece). The query rewriting extension discussed
below provides a mechanism to derive topological relations between features from
the relationships that are satisfied by their corresponding geometries. In this way
GeoSPARQL caters to users that are more interested in qualitative spatial reasoning
applications but also to more traditional GIS or DBMS users interested in geospatial
computations.

+ Geometry topology extension. This component provides a collection of Boolean
functions that operate on geometries and check whether given topological relation-
ships hold for these geometries. The extension is parameterized by the family of
topological relations used, the serialization standard for the geometries and the ver-
sion of the serialization standard. The extension defines Boolean functions that cor-
respond to each of the topological relations of the topology vocabulary extension
presented above (simple features, Egenhofer, and RCC-8) and can be applied to ge-
ometry literals encoded in WKT or GML (e.g., the Boolean function geof:ehMeet that
corresponds to the Egenhofer topological relation geo:ehMeet mentioned above). In
addition, the extension defines the general function geof:relate that can be used to
specify any topological relationship one might be interested in that can be expressed
using the dimensionally extended 9-intersection model.

'See http://www.geoapi.org/3.0/javadoc/org/opengis/referencing/doc-files/WKT.html
2See http://www.opengeospatial.org/standards/gml
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* RDFS entailment extension. This component provides a mechanism for realizing
the RDFS entailments that follow from the geometry class hierarchies that are de-
fined by the WKT and GML standards used as serializations of geometry literals,
and the properties introduced by GeoSPARQL. If this extension is supported by a
system then the system should use an implementation of RDFS entailment to allow
the derivation of new triples from those already in a graph. An example is the triple
ex:f1 rdf:type geo:Feature that follows from the triples ex:f1 geo:hasGeometry ex:g1
and geo:hasGeometry rdfs:domain geo:Feature. This extension is parameterized by
the family of topological relations used, the serialization standard for the geometries
and the version of the serialization standard.

* Query rewrite extension. This component provides a collection of RIF rules that de-
rive any of the topological relations of the topology vocabulary extension between
two pairs of spatial objects (features or geometries), whenever the correspond-
ing Boolean function of the geometry topology extension holds between the cor-
responding geometry literals. As an example, the component has a RIF rule named
geor:sfWithin that can be used to derive the triple dbpedia:Athens geo:sfWithin db-
pedia:Greece from the fact that the Boolean function geof:sfWithin returns true when
evaluated with arguments the WKT encodings of the geometry literals correspond-
ing to features dbpedia:Athens and dbpedia:Greece. The extension is parameter-
ized by the family of topological relations used, the serialization standard for the
geometries and the version of the serialization standard. The name of the extension
(query rewrite) comes from one of its possible implementations which would be to
re-write a given SPARQL query with a triple pattern involving, e.g., a topological rela-
tion between two features, into one that checks whether the corresponding Boolean
function holds between the geometry literals corresponding to the features.
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2.3. INSPIRE

2.3.1. Administrative Units

Administrative units are included in Annex |, which means that they are considered as
reference data, i.e. data that constitute the spatial frame for linking to and/or pointing
at other information that belong to specific thematic fields such as the environment and
socio-economic statistics, alongside many others.

The core element of the AdministrativeUnits application schema is the administrative unit
represented by a surface geometry. In accordance with the Directive, each administra-
tive unit carries a unique identifier. Administrative units are further described by their
geographical name, the country of location, the national administrative code, and the hi-
erarchical level within the administrative structure of the country. This information is com-
pleted, if available, with the life cycle information (when the administrative unit has been
inserted or changed in the dataset, and when it has been (if ever) superseded or retired
in the spatial data set), the name of the corresponding national level and the residence of
the administrative authority.

The administrative division of the Members States follows a hierarchical structure where
the lowest level units (often communes) are united in higher level units (like provinces,
counties, etc) that compose other units at a higher level. It must be ensured that an ad-
ministrative unit of an upper level is composed of one or more administrative units of a
lower level. Lowest level administrative units are further characterised by their geome-
try and, where available, by the corresponding local administrative unit code. A special
spatial object type called condominium has been introduced for describing independent
administrative areas that are administered by two or more countries.

Administrative units are separated by administrative boundaries that are specified as lines.
As mandatory properties they carry a unique identifier, information on the country, the ad-
ministrative hierarchic level and their own geometry. These are complemented, when
available, with the legal and technical status of the boundary and the life cycle informa-
tion [5].

2.3.2. Transport Networks

INSPIRE Directive (2007/2/EC, 14.03.2007) defines the spatial data theme Transport Net-
works as:

‘Road, rail, air and water transport networks and related infrastructure. In-
cludes links between different networks. Also includes the trans-European
transport network as defined in Decision 1692/96/EC of the European Par-
liament and of the Council of 23 July 1996 on Community guidelines for the
development of the trans-European transport network and future revisions of
that Decision.”

The transport component should comprise of an integrated transport network, and related
features, that are seamless within each national border. In accordance with Article 10 of
the INSPIRE Directive, national transport networks may also be seamless at European
level, i.e. connected at national borders. Transportation data includes topographic fea-
tures that are related to transport by road, rail, water, and air. It is important that the
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features form networks where appropriate, and that links between different networks are
established, i.e. multi-modal nodes, especially at the local level, in order to satisfy the
requirements for intelligent transport systems such as location based services (LBS) and
telematics. The transport network should also support the referencing of transport flows
to enable the navigation services.

The elements in the network are handled as nodes, links, aggregated links, areas and
points. In addition, the individual transport links can be combined to form transport link
sequences or further — the combination of both can be used to form the transport link sets.

The data specification includes three types of geometry: (a) (topographic) area objects,
(b) centerline objects and (c) point objects. The types (a) and (b) may be alternative
representations of the same real world phenomena about which the user can associate
their own information (objects). The type (c) is, apart from network nodes, only included
in the specification for marker posts. The basic spatial representation type is 2D vector [6].

2.3.3. Buildings

Building data is a key theme for environmental studies. On one hand, buildings are the
places where people live, work and spend more of their time and where they should be
ensured good quality of habitat and protection from risks (flood, fire, earthquake, ...) and
from pollutions (noise, air pollution, ...). Buildings by themselves may deserve protection
because of their historical or architectural interest. On the other hand, buildings and their
inhabitants are consuming natural resources (heating, land, transport, construction mate-
rial) and there is clear need to promote more sustainable buildings and to control urban
spreading. This data specification addresses requirements related to European reporting,
such as the Noise Directive, the Air Quality Directive, the Energy Performance of Building
Directive and the Population and Housing Census Directive. The Flood Directive and the
project of Soil Directive have also been taken into account.

Building data exist with various levels of detail both in geometry and in semantics. For
example, there are representations of buildings and constructions as points, surfaces or
solids. The 2D surface representation is the most frequent, the building having been cap-
tured e.g. by its foot print or roof edge or envelope. The 3D representations of buildings
are generally described using the well-defined levels of detail of the CityGML OGC stan-
dard.

All these various representations have their interest and their limits. For instance, 3D data
offer a wonderful tool to design and to communicate about urbanism projects but are far
from being accepted by any kind of software. Another example is about the level of detail
of the geometric representation: whereas detailed geometry of buildings may be neces-
sary for local use, a more generalised geometry that implies smaller volume of data and
so shorter time for computation is generally more suitable for larger areas of interest.

The data model offers a flexible approach by allowing multiple representations of build-
ings and constructions, through a set of four profiles with different levels of detail both in
geometry and semantics.

The core profiles contain the requirements to be included in the implementing rule. They
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contain feature types building and building part and a limited set of attributes mainly related
to temporal aspects (construction, renovation and demolition dates), physical information
(height, number of floors, elevation) and the classification of buildings according to their
physical aspect and current use [7].

» The Buildings2D profile includes various geometrical representations of buildings as
2D or 2,5D data.

» The Buildings3D profile has same semantic content as the Buildings2D profile and
allows in addition, the geometric representation of buildings in any of the four levels
of detail of City GML.

The extended profiles contain the recommendations to provide more detailed information
about theme buildings. In addition to building and building part, the main features repre-
sented are other constructions, building units and installations.

» The BuildingsExtended2D profile is a semantic extension of Buildings2D profile with
additional thematic attributes (material of construction, official area or value, connec-
tion to utility networks...), classes (building units, installations, other constructions)
and references to other data (like cadastral data and addresses).

» The BuildingsExtended3D profile is an extension of the Buildings3D profile for rich
3D representations at different levels of details. It includes the possibility to repre-
sent many building components, such as the building boundaries (wall, roof ...), the
openings (doors — windows) and building interior (rooms, internal installations) and
the textures associated with the main feature types. It also contains all the semantic
information of extended 2D profile.

2.3.4.Land Use

In the INSPIRE directive, Land Use is defined as Territory characterised according to its
current and future planned functional dimension or socio-economic purpose (e.g. residen-
tial, industrial, commercial, agricultural, forestry, recreational). It is the description of land
in terms or its socio-economic and ecological purpose. The inland water bodies as well
as coastal waters are considered within the connected piece of land and planning of the
use of sea and the use of seabed has been taken into consideration.

Land Use is itself split up into two different types:

The Existing Land Use (current land use in the above definition), which objectively de-
picts the use and functions of a territory as it has been and effectively still is in real life.
Geographical data-sets that provide Land Use information, at the time of observation, are
modeled according to three application schemas:

(a) organized as a partition (in the mathematical sense) of a given area. Each element of
the partition is homogeneous regarding the functional use of land. (ExistingLandUse
application schema),
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(b) organized as a set of discrete observation points informing on the functional use at
the exact location and/or at its surrounding at the time of observation, (SampledEx-
istingLandUse application schema),

(c) organized as a set of pixels informing on the functional use (GriddedExistingLandUse
application schema)

The Planned Land Use or PLU (future planned land use in the above definition), which
corresponds to spatial plans, defined by spatial planning authorities, depicting the possi-
ble utilization of the land in the future. Planned land use is regulated by spatial planning
documents elaborated at various levels of administration. Land Use regulation over a
geographical area is in general composed of an overall strategic orientation, a textual
regulation and a cartographic representation. Spatial planning documents result from the
spatial planning process, once adopted and therefore which third parties must conform
with. The scope of the INSPIRE Land Use Data Specification is giving the exact spatial
dimension of all the elements a spatial plan is composed of. Planned Land Use applica-
tion schema is mainly based on ZoningElement that depicts the zoning defined by spatial
planners and SupplementaryRegulation that enables to inform on regulations that super-
impose on the zoning [8].
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3. IMPLEMENTATION

3.1. Creating INSPIRE-compliant Ontologies for linked geospatial data

In this section, | present the procedure of constructing INSPIRE-compliant ontologies.
In each subsector, one of the four ontologies is thoroughly explained, using figures and
description to demonstrate the existing INSPIRE properties used and the new ones added.
Every property is mentioned with its name and role, as well as derivation. | also provide
some UML diagrams to present the various class extensions.

3.1.1. Greek Administrative Geography Ontology

Inspire Administrative Units

nationalCode="
nationalLevellame [1..4] —~

xsdinteger strdfWKT
inspireld

subclass of subdass of subdass of \‘“x
. subclass of subdassof “subdassof subdass of

subclass of

. Municipality
] belongs to Unit

has seat belongs to

The Administrative Units Inspire data specification establishes two application schemas:
AdministrativeUnits and MaritimeUnits. The spatial object types in the AdministrativeU-
nits schema use the GeographicalName type from the Geographical Names package and
refers to the Base Types package to use the Identifer type from the GCM.

Country 2gio Regional Unit

belongs to

Figure 3.1: GAG Ontology

AdministrativeUnit is the key spatial object type for representing the units of division at all
levels of the administrative hierarchy. Each single unit (i.e. instance of AdministrativeU-
nit spatial object type) belongs to exactly one level of the respective national hierarchy.
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Usually, administrative units from a higher level aggregate the units at lower level of ad-
ministrative hierarchy. As this division of territory is not always strictly hierarchical and can
be derived from the geometry, semantic relationships between the units of subsequent up-
per and lower levels were introduced.

Here, the feature type class “AdministrativeUnit” of the AdministrativeUnits schema has
been extended, as shown in Figure 3.1, in order to describe the administrative system of
Greece, according to an OWL ontology for the Kallikratis plan [9].

Classes

Every administrative unit is represented by a subclass of AdministrativeUnit:

» Country

* Decentralized Administration
* Region

* Regional Unit

* Municipality

* Municipal Unit

* Municipal Community

* Local Community

The above list of administrative units gives us also the hierarchical organization of these

units except for Municipal Community and Local Community which belong to the same

administrative level.

Properties

Object Properties

The basic property for describing the hierarchical administrative organization of Greece is:

* belongs to

For example, we can say that a region belongs to a decentralized administration,
which in turn belongs to Greece. This property is irreflexive, asymmetric and transi-
tive.

Another object property is:

* has seat
This property connects a municipality with a municipal or local community.
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Data Properties

The Kallikratis ontology provides the official name of each unit, its population and its geo-
graphical boundaries. So, the following properties are included:

* has geometlry
This property is covered by the object property “geometry” provided by the Inspire
data specification which contains the geometric representation of border line.

* has official name
This property is covered by the data property “nationalLevelName” provided by the
Inspire data specification which contains an official national geographical name.

* has code
This property is covered by the object property “nationalCode” provided by the In-
spire data specification which contains a thematic identifier corresponding to the
national administrative codes defined in each country.

* inspireld
This property is used as proposed by the Inspire theme as a unique object identifier.

* has population
This property has been added as a functional attribute with a non-negative integer
as value type.

3.1.2. Public Transport Ontology

The Common Transport Elements application schema covers elements that are shared
by subthemes Road, Rail, Cable, Water and Air. These subthemes have been modelled
as separate application schemas within the Transport Networks theme.

Many of the common transport elements are specializations of common definitions for
networks and network elements available in the GNM. Elements in networks are handled
as nodes, links, aggregated links, areas and points. Road Node class represents a point
spatial object that is used to either represent connectivity between two road links or to rep-
resent a significant spatial object such as a services station or roundabout. A collection
of transport link sequences and or individual transport links that has a specific function or
significance in a transport network is represented by Transport link set.

Transport Property is a reference to a property that falls upon the network. This property
can apply to the whole of the network element it is associated with or - for linear spatial
objects - be described using linear referencing.

Here, the feature type classes “RoadNode” and “TransportProperty” of the Common
Transport Elements schema have been extended, as shown in Figure 3.2. Also, vari-
ous enumerations have been added [10].

Classes

RoadNode class has been extended by Stop. Under class Stop the following classes have

been added:
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MetroStop

SuburbanRailwayStop

TramStop

TrolleyBusStop

Ingpire Common Transport Elements

geographicalName geographicalN ame specid

RoadNode

geometry

strdfWKT

hasRoadName

SuburbanRailway
subclass of Stop

»=dinteger

»=d:string

Figure 3.2: Public Transport Ontology 1

Properties
Object Properties
* Street
In order to access the name of a stop’s street an object property has been added,
called “hasRoadName”, connecting the class Stop with the existing class Road-

Name, which in turn has a “geographicalName” data property with the official ge-
ographical street name.

Data Properties
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The Public Transport ontology provides the official name and the geographical point of
each stop. So, the following properties are included:

* has geometry
This property is covered by the object property “geometry” provided by the Inspire
data specification which contains the geometric representation of a stop.

* full name
This property is covered by the data property “geographicalName” provided by the
Inspire data specification which contains an official geographical name.

» gid
This property has been added as an attribute with a non-negative integer as value
type, representing the geographical id.

* inspireld
This property is used as proposed by the Inspire theme as a unique object identifier.

* mode
This property has been added as an attribute with a string as value type, representing
the type of the stop (one of the four subclasses of class Stop).

* scode
This property has been added as an attribute with a string as value type.

Every enumeration (except Day) is represented by a subclass of Transportinformation, as
shown in Figure 3.3:

Th.

» Accessibility

* Administration Direction
» Disembarking Type
« Embarking Type

» Exception Type

» Fare Type

* ltinerary Type

» Payment Method

* Precision

* PWSN Boarding

» Stop Type

* Transport Type

» Transportation Clearance
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<<Enumeration>>

Accessibility

0 - Not available.
1 - Non-accessible.
2 - Accessible.

<<Enumeration>>

Embarking_Type

0 - After notifying the driver.
1 - Concert via phone.

2 - Not available.

3 -Programmed .

<<Enumeration>>

ltinerary_Type

0 -Gondola.
1-Bus.

2 - Metro.

3 -5hip.

4 - Cablecar.
5 -Tram.

G - Train.

T -Trolley bus.

<<Enumeration>>

Transport Type

0 - Minimum time necessary in order to
change itinerary.

1 - Mot available.

2 - Advisable point available.

3 - Specific time point available.

<<Enumeration >>

Direction

0-5ingle.
1- Double.

<<Enumeration>>

Precision

0 - Mot Precise.
1- Precise.

<<Enumeration>>

Exception_Type

0 - Excluded at specific date.
1-Included at specific date.

<<Enumeration>>

Payment_Method

0 - Before embarking.
1- At embarking.

<<Enumeration>>

Transportation_Clearance

0 - No clearence.
1-0netime clearance.
2 -Two times clearance.

Default - Infinite times clearance.

Disembarking_Type

g

0 - After notifying the driver.
1 - Concert via phone.

2 - Mot available.

3 - Programmed.

<<Enumeration >>

Day

-Sunday.

- Monday.

- Tuesday.

- Wednesday.
-Thursday.

- Friday.

- Saturday.

(s Iy R R B R P

<<Enumeration>>
PWSN_Boarding

0 - Not supported.
1- Moinfo.
2 - At least one PWSN supporied.

<<Enumeration>>

Stop_Type

0- Stop.
1 - Station.

<<Enumeration>>

Fare_Type

Figure 3.3: Public Transport Enumeration UML Diagram

Finally, class TransportProperty has been extended, as shown in Figure 3.4, by the fol-

lowing classes:

+ Calendar

» CalendarException
* Entity

* Fare

* Frequency

* ltinerary

* Programme

* Route

» StopTime
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» Transfer

e Zone

Inspire Common Transport Elements

m\sumﬁ, of
Rt

subclass of.

— @

subclass of

.

subclass of

Calendar
Exce ption

subclass of

subclass of

subclass of
subclass of subclass of subcless of \

Figure 3.4: Public Transport Ontology 2

3.1.3. Public Buildings Ontology

Buildings Base application schema is an abstract application schema that describes the
feature types, data types and code lists that are common to all the four instantiable appli-
cation schemas, namely 2D, 3D, extended2D and extended3D.

It addresses mainly the basic normative semantics and includes in addition a data type
about the 2D geometric representation of buildings that is used by all the four instantiable
application schemas.

Here, the code list class “CurrentUseValue” of the main types of the Building Base schema
has been extended in order to describe the various Greek public services, according to
an OWL ontology for public buildings [11].

Every public service is represented by a subclass of Service, which extends the code list
CurrentUseValue, as shown in Figure 3.5:
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Inspire Buildings

subclass of

ubclass of

beless of
Education =

Ministry

subclass of

subclass of

subclass of belass of
e subclass of

subclass of

Figure 3.5: Public Buildings Ontology 1

* Army

» Education

* Financial Services
* Health

* Institute

* Insurance

* Justice

* Local Government
* Ministry

» Security Forces

Abstract Construction is an abstract spatial object type grouping the semantic properties
of buildings, building parts and of some optional spatial object types that may be added in
order to provide more information about the theme Buildings.

Abstract Building is an abstract spatial object type grouping the common semantic prop-
erties of the spatial object types Building and BuildingPart. A Building is an enclosed
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construction above and/or underground, used or intended for the shelter of humans, ani-
mals or things or for the production of economic goods. A building refers to any structure

permanently constructed or erected on its site.

Building and Building Unit Info is an abstract spatial object type grouping the additional

properties that are common to Building, Building Part and BuildingUnit. Here, the class
“Public Building” has been added as an extension of both feature types Building2DEx-
tended and Building3DExtended, in order to describe Greek public buildings specifically,

as shown in Figure 3.6.
Properties

Data Properties

The Buildings ontology provides the official name of each unit and its location details. So,

the following properties are included:

Inspire BuildingsBase m

number

BuildingAndBuilding hasAddress

Unitinfo

subclass of
AddressRepresentation xsdinteger - AbstractBuilding

addressArea subclass of

subclass of

subclass of

Buildinglnfo geome

subclass of
Building3D

subclass of

subclass of

Building3DExdended
. Building2DExtended

subclass of subclass of

AbstractConstruction

try2D

¥sastring

.

Public_Building
serviceName reg\unNa;‘ne
w belongstoPrefecture belongstoMunicipality \“

Figure 3.6: Public Buildings Ontology 2
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* address, number, pc
These properties are covered by the object property “hasAddress” provided by the
Inspire data specification, in the Building and Building Unit Info feature type. hasAd-
dress connects the building with the “AddressRepresentation” class, which includes
the attributes “addressArea” and “postCode”. An extra attribute “number” have been
added in order to store the address number separately.

» has geometry, LAT, LNG
These properties are covered by the object property “geometry2D” provided by the
Inspire data specification which contains the geometric representation of a building.

* inspireld
This property is used as proposed by the Inspire theme as a unique object identifier.

* size, type
These two properties had been added as data attributes with a string as value type,
in order to store the extra information about the size of a building and the type of
service it currently provides.

* region name, service name, belongs to municipality, belongs to prefecture
These four properties had been added as data attributes with a string as value type,
in order to store the extra information about a public building.

* A A, fourDigit
These two properties had been added as data attributes with an integer as value
type.

3.1.4. Land Use Ontology

In this INSPIRE data specification creates an application schema (named Land Use) that
defines feature types but is as open ended as possible with respect to particular clas-
sification systems. This approach assures that a wide range of data based on different
land use classification systems can co-exist in INSPIRE, as long as these systems are
sufficiently well documented. The application schema provides mechanisms to document
several classification systems [12]. Figures 3.7, 3.8 and 3.9 shows the extention of the
classes Gridded Land Use, Sampled Land Use and Existing Land Use.

Properties

Object Properties

* hasGeometry
This property is covered by the object property “geometry” provided by the Inspire
data specification which contains the geometric representation of border line.

Data Properties

* CODE, hasCode Level1, hasCode Level2, hasCode Level3
These properties are added so that each instance can be recognized as one of the
subclasses of code list Land Use Classification Value. CODE includes a three digit
code with that purpose and each digit has been attributed at its corresponding code
level.
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Figure 3.7: Gridded Land Use Ontology
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Figure 3.8: Sampled Land Use Ontology

» hasShape Area, hasShape Length, hasShape Perimeter
These properties have been added in order to access specific geographical infor-
mation explicitly.

* inspireld

This property is used as proposed by the Inspire theme as a unique object identifier.

« dfxColor, dfxLayer, dfxSize, dfxText
These properties have been added in order to store dfx information.

* cOOGR, cO00GR ID, pOOGR, pO0OGR ID, fNode, tNode, IPoly, rPoly
These properties had been added as data attributes with an integer as value type.
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Figure 3.9: Existing Land Use Ontology

Land Use Classification Value is a list of land use categories to be used in INSPIRE Land
Use and agreed at a national or local level. This CodeList is empty in the INSPIRE context
and here has been extended, according to an OWL ontology intended to cover Greek land
use specifications, as shown in the UML diagrams below, in Figures 3.10, 3.11, 3.12, 3.13

and 3.14:

Inspire Land Use

<<codelist>>

LandUseClassificationValue

ForestsAndSemiNaturalAreas
—

WaterBodiesL1
{ =

- —

Figure 3.10: Land Use UML Diagram 1
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ArablelLand AgriculturalAreas PermanentCrops

o PermanentlylrrigatedLand
RiceFields
=

HeterogeneousAgriculturalAreas

" NonlrrigatedArableLand e

Figure 3.11: Land Use UML Diagram 2

UrbanFabric ArtificialSurfaces Mine DumpAndConstructionSites

IndustrialCommercialAndTransport ArtificialNonAgriculturalVegetatedAreas

DiscontinuousUrbanFabric

IndustrialOrCommercialUnits

m  RoadAndRailNetworksAndAssociatedLand

Figure 3.12: Land Use UML Diagram 3
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ForestsAndSemiNaturalAreas

OpenSpacesWithLitieOrNovegetation
id BroadleavedForest s i MoorsAndHeathland
=1
= ConiferousForest BareRock
. BeachesDunesAndSandPlains TransitionalWoodlandShrub -

SclerophyllousVegetation

i

3 GlaciersAndPerpetuaSnow

SparselyVegetatedAreas

Figure 3.13: Land Use UML Diagram 4

WaterBodiesL3 IntertidalFlats Salines

GoastalLagoons
i

Figure 3.14: Land Use UML Diagram 5
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3.2. Creating INSPIRE-compliant datasets

Automating the process of publishing linked geospatial data has not been addressed yet.
For example, in the wildfire monitoring and management application that was developed
in TELEIOS, custom Python scripts were used for publishing all necessary data as linked
data. For this reason, the tool GeoTriples' was designed and implemented, in the con-
text of the EU FP7 project LEO5.GeoTriples allows for the transformation of EO data
and geospatial data in various formats, such as data stored in spatially-enabled relational
databases and raw files, into RDF graphs. GeoTriples goes beyond the state of the art by
extending the R2ZRML mapping language to be able to deal with the specificities of geospa-
tial data. GeoTriples is a semi-automated tool that allows for the publication of geospatial
information into an RDF graph using the state of the art vocabularies like GeoSPARQL, but
at the same time it is not tightly coupled to a specific vocabulary. The publishing process
comprises three steps. First, GeoTriples generates automatically R2ZRML mappings for
publishing data that reside in spatially-enabled databases and raw files(e.g., ESRI shape-
files). Afterwards, the user may edit these mappings according to her needs (e.g., utilize
a different vocabulary) and finally GeoTriples processes these mappings for producing an
RDF graph [13].

Strabon 3.0? is a fully-implemented, open-source, storage and query evaluation system
for stRDF/stSPARQL and the corresponding subset of GeoSPARQL. We concentrate
on stSPARQL only, but given the similarities with GeoSPARQL, the applicability to it is
immediate. Strabon has been implemented by extending the widely-known RDF store
Sesame?®. Sesame was chosen because of its open-source nature, layered architecture,
wide range of functionalities and the ability to have PostGIS, a spatially enabled DBMS, as
a backend to exploit its variety of spatial functions and operators. Strabon is implemented
by creating a layer that is included in Sesame’s software stack in a transparent way so that
it does not affect its range of functionalities, while benefitting from new versions of Sesame.

Strabon 3.0 uses Sesame 2.6.3 and comprises three modules: the storage manager, the
query engine and PostGIS. The storage manager utilizes a bulk loader to store stRDF
triples using the “one table per predicate” scheme of Sesame and dictionary encoding.
For each redicate table, two B+ tree two-column indices are created. For each dictionary
table a B+ tree index on the id column is created. All spatial literals are also stored in a
table with schema geo values (id int, value geometry, srid int). Each tuple in the geo val-
ues table has an id that is the unique encoding of the spatial literal based on the mapping
dictionary. The attribute value is a spatial column whose data type is the PostGIS type
geometry and is used to store the geometry that is described by the spatial literal. The
geometry is transformed to a uniform, user-defined CRS and the original CRS is stored in
the attribute srid. Additionally, a B+ tree index on the id column and an R-tree-over-GiST
spatial index on the value column are created.

Query processing in Strabon is performed by the query engine which consists of a parser,
an optimizer, an evaluator and a transaction manager. The parser and the transaction
manager are identical to the ones in Sesame. The optimizer and the evaluator have been
implemented by modifying the corresponding components of Sesame as described below.

'See http://sourceforge.net/projects/geotriples/
2See http://www.strabon.di.uoa.gr/
3See http://rdf4j.org/

Th. Kravaris 37


http://sourceforge.net/projects/geotriples/
http://www.strabon.di.uoa.gr/
http://rdf4j.org/

Constructing INSPIRE Compliant Ontologies for Geospatial Data

The query engine works as follows. First, the parser generates an abstract syntax tree.
Then, this tree is mapped to the internal algebra of Sesame, resulting in a query tree. The
query tree is then processed by the optimizer that progressively modifies it, implementing
the various optimization techniques of Strabon. Afterwards, the query tree is passed to the
evaluator to produce the corresponding SQL query that will be evaluated by PostgreSQL.
After the SQL query has been posed, the evaluator receives the results and performs any
post-processing actions needed. The final step involves formatting the results. Besides
the standard formats offered by RDF stores, Strabon offers KML and GeoJSON encod-
ings, which are widely used in the mapping industry [14].

The process that took place in order to produce Inspire-compliant Datasets, using the ex-
isting ones(GAG [15], Public Transpot [16], Public Buildings [17], Land Use [18]) was as
shown in Figure 3.15:

Creating Inspire-compliant Datasets

Dataset

Shapefile

Attribute each C"P"’g? F‘?_{:h
Loed Shapefile Load Ontology Tableasan E___,_r; mr‘ft e Produce NT File
Ontology Class u‘:mrﬁg‘; =

Geotriples

Ontology

=
=l
=

Perform Queries
against NT File

Load NT File Gather Results

Strabon

Figure 3.15: Creating INSPIRE-compliant Datasets WorkFlow Diagram

» Load the shapefile, which includes two tables, the first one concerning the records
of each dataset and the second the corresponding Geometry.

* Load the Ontology.

» Define the first table’s records as the equivalent class in each Ontology and the
second’s as Geometry.

» Change each predicate of the first table according to the Ontology.
» Produce the mapping and the NT file.

* Load the NT file to Strabon.

» Perform indicative queries against the NT file.

» Gather the results.
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3.2.1. Greek Administrative Geography Demo

Query 1
“Return the first 40 Greek municipality names.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?name

WHERE({

?x a inspire:AdministrativeUnit.

?x inspire:nationalLevelName ?name.

}
LIMIT 40

The results of this Query are shown in Figure 3.16 bellow:

name
"AiBiGaRIB" M <http:fwaww.w3.org/2001/XMLSc hema#string>
"fend"~<http:/fwww.w3.org/2001/XMLSchemad#string>

"(&66i5 - Aliédoas" M <http:/fwww.w3.org/2001/XMLSchema#string>
"fliafis"~<http:/fwww.w3.org/2001/XMLSchemat#string>

"(A%iB6 - IB&cipi M <http:/fwww. w3.org/2001/XMLSchema#string>

" 4a60a0" M <http:/fwww.w3.0rg/2001/XMLSchema#string>
"tegaac"M<http:/fwww.w3.org/2001/ XMLSchemat#string>

"E&Ris" M <http:/fwww.w3.org/2001/XMLSc hema#string>

"Yafiao" M <http:/fwww.w3.0rg/2001/ XMLSchemat#string>

"ARZ&Ia6" M <http:/fwww.w3.org/2001/XMLSc hema#string>

"Adabani" s <http:/fwww.w3.org/2001/XMLSc hema#string>

"AzRa6 Aaralfac"s<http:fwaww.w3.org/2001/XMLSchema#string>
"Aafac

Banacéasba"~<http:/fwww w3.org/2001/XMLSchemad#string=>
"AZRIB Aaoeearia"~<http:fwaww.w3.org/2001/XMLSchema#string>
"AZRia AgicoARIE" M <http:/fwww.w3.org/2001/XMLSc hema#string>
"AZRIB ABOBAABRIE"M<http:/fwww.w3.0org/2001/XMLSc hema#string>

" ABAiic ORTE"<http:/fwww. w3.org/2001/XMLSchema#string>
"AzeUs" M <http:/fwww.w3.org/2001/XMLSchema#string>

" AZ&&odRARIE" M<http:/fwaww.w3.org/2001/XMLSc hema#string>
"Agflsi" s <http:/fwaww.w3.org/2001/XMLSc hema#string>
"ABASIRIE" M <http:/fwww. w3.org/2001/XMLSchema#string>
"AgciaBii" s <http:/fwww. w3.org/2001/XMLSchema#string>
"Agalean" s <http:/fwww. w3.org/2001/XMLSchema#string>
"AgaéagaRac" ~<http:/fuww. w3.org/2001/XMLSchema#string>
"ABRiiE"M<http:/fwww.w3.org/2001/XMLSchema#string>

"Ay iafiaéad" M <http:/fwww.w3.org/2001/XMLSc hema#string=>
"Awaiaiafiydise 6"~ <http:/www.w3.org/2001/XMLSchema#string>
"AsalAia" <http:(fwaww.w3.org/2001/XMLSc hema#string>
"Agiiib6iB" M <http:/fwww.w3.org/2001/XMLSc hema#string>

" Agiiy A< http:waw.w3.org/2001/XMLSc hema#string=
"AginBRac"<http:/fwww.w3.org/2001/XMLSc hema#string>
"Aj Adhttp:[fwww.w3.org/2001/XMLSchema#string=
"AiaRIBORIE" M <http:/fwww.w3.org/2001/XMLSc hema#string>
"Ai "~ httpofwww.w3.org/2001/XMLSchema#string=
"AiBagiebani -

laiaiYigo " <http:/fwww.w3.0rg/2001/XMLSchemat#string=
"AioRésacas -

Agldaéad" <http:/fwww.w3.org/2001/XMLSchemad#string=>
"AioRaisg 8" M<http:/fwww. w3.org/2001/XMLSchema#string>
"Aipési=has" <http:www.w3.org/2001/XMLSc hema#string>

Figure 3.16: GAG Query 1
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Query 2
“Show all Greek municipalities on the map.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?name ?wkt

WHERE({

?x a inspire:AdministrativeUnit.

?x inspire:nationalLevelName ?name.

?x opengis:hasGeometry ?geometry.

?geometry opengis:asWKT ?wkt.

}

The results of this Query are shown in Figure 3.17 bellow:
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Query 3
“Show on the map all the fourth zone municipalities.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?name ?code ?wkt

WHERE({

?x a inspire:AdministrativeUnit.

?x inspire:nationalLevelName ?name.

?x inspire:nationalCode ?code.

?x opengis:hasGeometry ?geometry.

?geometry opengis:asWKT ?wkt.

FILTER ( ?code > "9301").

}

The results of this Query are shown in Figure 3.18 bellow:
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Figure 3.18: GAG Query 3
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3.2.2. Public Transport Demo

Query 1
“Return the first 30 stops with their name and mode.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?name ?mode

WHERE({

?X a inspire:Stop.

?x inspire:geographicalName ?name.

?x inspire:mode ?mode.

}
LIMIT 30

The results of this Query are shown in Figure 3.19 bellow:

b name
http://data. linkedeodata. eu/stathmoi_k_staseis_oasafid/1 "NAIOCO" s<http:/fwww.w3.0rg/2001/XMLSc hema#string>
http:/idata.linkedecdata.eu/stathmoi_k_staseis_oasalid/2 A" sa<http:/fwww.w3.0rg/2001/XMLSc hemat#string>
hitp:/idata linkedeodata. ew'stathmoi_k_staseis_oasafid/3 "O0.AIU EEIOEA"~<http:/fwww.w3.0rg/2001/XMLSe hema#string>
http://data.linkedecdata. eu/stathmei_k_staseis_oasalid/4 "AL A O"#achttp:/fwww.w3.org/2001/XMLSchematstring>
"OEAGN/EI EAIONI
A=ANIUM*<http:[fwww.w3.org/2001/XMLSchemat#string=
hitp-/idata linkedeodata ewstathmoi_k_staseis_oasafid/é "GRAEEAET"s<http:/fwww w3 org/2001/XMLSc hema#string
hitp:/idata linkedeodata. ew/stathmoi_k_staseis_oasafid/7 “IAGAITNOUOC »<hitp: ifwww.w3.org/2001/XMLSc hema#string
hitp://data linkedeodata. ew'stathmoi_k_staseis_oasafid/8 "EASEA"s<http:/iwww.w3.org/2001/XMLSc hema#string>
http://data linkedeodata eu/stathmoi_k_staseis oasafid/9 "DAENAEAQ"M<http:/fwww.w3.org/2001/XMLSc hema#string>
http://data.linkedecdata. eu/stathmei_k_staseis_oasalid/ 10" y'sh<hitp:/fwww. w3.org/2001/XMLSchema#string>

http://data linkedeodata eu/stathmoi_k_staseis_oasafid/11 "IAAIOEA"~<http:/fwww w3.org/2001/XMLSchemat#string>

OICO" s <http:/fwww. w3.org/2001/XMLSchema#string>

http://data linkedeodata eu/stathmoi_k_staseis_oasalid/5

http://data. linkedeodata eu/stathmoi_k_staseis_oasalid/12 "00.A

http://data. linkedeodata. eu/stathmoi_k_staseis_oasalfid/13 "OEOIG" s <http:/fwww. w3.0rg/2001/XMLSc hema#string>
"00 AR AGICONEIO-AE DA/
ECO"»<http:/fwww.w3.0rg/2001/XMLSc hema#string>
hitp://data linkedeodata. ew'stathmoi_k_staseis_oasafid/15 "2¢ | EUGO"<http:/iwww.w3.org/2001/XMLSc hema#string>

http://data linkedeodata eu/stathmoi_k_staseis_oasalid/ 14

hitp:/idata linkedeodata. ew'stathmoi_k_staseis_oasafid/16 "AA AIANAONIE"~<http:/fwww.w3.org/2001/XMLSc hema#string>
http://data linkedeodata eu/stathmoi_k_staseis_oasalid/17 "00.OABIEEUI" " <http:/fwww. w3 org/2001/XMLSc hemat#string>
http://data linkedeodata. eulstathmoi_k_staseis_oasalid/18 "00 AERIBIEC"*<http: [fwww.w3.0rg/2001/XMLS chema#string>
hitp://data linkedeodata. ew'stathmoi_k_staseis_oasafid/19 "00. 00AANIO-OET s <http:/fwww.w3.org/2001/XMLSc hema#string>
hitp:/idata linkedeodata. ew'stathmoi_k_staseis_oasafid/20 "O0.IAIO ETONO" s<http: fuww. w3.0rg/2001/XMLSc hema#string>
http://data linkedeodata eu/stathmoi_k_staseis_oasalid/21 "00.AA EUAIICO"»<http:/iwww w3.org/2001/XMLSchema#string>
hitp://data linkedeodata. ewstathmoi_k_staseis_oasafidf22 "EAESIIG"~<http:/fwww. w3 org/2001/XMLSchematstring=

hitp://data linkedeodata. ew'stathmoi_k_staseis_oasafid/23 "00. EANAIAEETD s <http:/fwww.w3.org/2001/XMLSc hema#string>
http://data linkedeodata eu/stathmoi_k_staseis oasafid/24 "00.EARNEOCQ "~ <http:/fwww.w3.0rg/2001/XMLSc hema#string>
http://data linkedeodata eu/stathmoi_k_staseis_oasalid/25 "00.IADATTONAAEIG" ~<http:/fwww w3.org/2001/XMLSchema#string>
http://data linkedeodata.eu/stathmoi_k_staseis_oasalid/26 "00 DAIABEOOGIET" < http:/fwww.w3.0rg/2001/XMLSchema#string>
hitp://data linkedeodata. ew'stathmoi_k_staseis_oasafid/27 "00.00I0AAIAGIO" xs<http:/fwww. w3.0rg/2001/XMLSchema#string>
hitp:/idata linkedeodata. ew'stathmoi_k_staseis_oasafid/28 "00 AOAABRAEEQIIO" < http:/iwww. w3.org/2001/XMLSc hema#string:

http://data linkedeodata eu/stathmoi_k_staseis_oasalid/29 "00_|AA IOOEECO"~<http:/fwww. w3 org/2001/XMLSc hema#string=

http://data linkedeodata. eulstathmoi_k_staseis_oasalid/30 "00 AIDAEIECBUI"~<http:/fwww.w3.0rg/2001/XMLSchema#string>

mode
OOEAEIQ"<http:/fwww.w3.org/2001/XMLSchema#string>
"BRIAGOEAEIG"A<http:fhwww. w3.org/2001/XMLSc hematstring>
"DRIAOOEAEIQ" M <http:/fwww.w3.org/2001/XMLSc hema#string>
"BRIAOOEAEIO™ < http:ffwww. w3.org/2001/XMLSc hematstring>

"BRIAOOEAEIQ" M <http:/fwww.w3._org/2001/XMLSc hema#string>

"BRIAOOEAEIG A< http: fhwww w3 org/2001/XMLSc hematstring>
"DNIAOOEAEIQ"»<http:/fwww.w3.org/2001/XMLSc hema#string>
"BRIAOOEAEIG"A<http:fhwww. w3.org/2001/XMLSc hematstring>
"DRIAOOEAEIQ" M <http:/fwww.w3.org/2001/XMLSc hema#string>
"BRIAOOEAEIO™ < http:fiwww. w3.org/2001/XMLSc hematistring>
"BRIAOOEAEIQ" M <http:/fwww. w3._org/2001/XMLSc hema#string>
"IAONI (COABY

AIAE ) sn<http:/fwww. w3 org/2001/XMLSchema#string>
"EAUGIRAE/
ONIEEAQ"**<http:/fwww.w3.0rg/2001/XMLSchema#string=
IAORI (COAB/

' anchttprwaw. w3, org/2001/XMLSc hema#strings
"EAUGINAEI/

ONIEEAQ"* <http://www.w3.org/2001/XMLSc hema#string=
"DNIAOOEAE|Q"M<http:/fwww.w3.org/2001/XMLSc hema#string>
"IAONI (COABY

AIAE)" ~<httpifwww.w3.org/2001/XMLSc hema#string=

"IAORI (COABY

AIAE)"~m<http:/fwww w3.org/2001/XMLSchema#string=

IAONI (COAB!

"nr<httpi/iwww.w3.org/2001/XMLSchemai#fstring=

"IAONI (COAB/

AIAE)" M<httpr/fwarw. w3, org/2001/XMLSc hema##strings

"IAONI (COABY

Al <http:ifwaww.w3.orgl 2001/ XMLSchemat#string
"EAUGINAEI/

ONIEEAQ"* <http:{/www.w3.org/2001/XMLSc hema#string=>
"IAORNI (COABY
AIAE)"s<http:/fwww.w3.org/2001/XMLSchemat#string=

"IAONI (COABY

AIAE)" M<http:/fwarw. w3, org/2001/XMLSc hema##strings

"IAONI (COABY

AIAE)"~<http:/iwww.w3.0rg/2001/XMLSc hema#string=>

"IAORI (COABY

AIAE)"~m<http:/fwww w3.org/2001/XMLSchema#string=
"IAORNI (COABY
AIAE)"<http:/fwww.w3.org/2001/XMLSchemat#string=
"IAONI (COABY

AIAE)"M<httpr/fwarw. w3, org/2001/XMLSc hema##strings
"IAONI (COABY

Al "anzhttpufwww. w3, org/2001/XMLSc hema#strings
"IAORI (COABY

AIAE)"~m<http:/fwww w3 org/2001/XMLSchema#string=

Figure 3.19: Public Transport Query 1
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Query 2

“‘Return the first 40 stops sorted with scode.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?x ?scode

WHERE{

?x a inspire:Stop.
?x inspire:scode ?scode.

}

ORDER BY (?scode)

LIMIT 40

The results of this Query are shown in Figure 3.20 bellow:

Th. Kravaris

x
http://data linkedecdata ew'stathmoi_k_staseis_casalid/53
http://data. linkedecdata. ew'stathmoi_k_staseis_casalid/6l
http://data. linkedecdata. ew'stathmoi_k_staseis_casalid/g1
http://data. linkedecdata. ew'stathmoi_k_staseis_casalid/g2
http://data. linkedecdata. ew'stathmoi_k_staseis_casalid/ed
http://data. linkedecdata. ew'stathmoi_k_staseis_casalid/es
http://data. linkedeodata. ew'stathmoi_k_staseis_casalid/e?
http://data. linkedeodata ew'stathmoi_k_staseis_casalid/6d
http://data. linkedeodata ew'stathmoi_k_staseis_casalid/69
http://data. linkedeodata ew'stathmoi_k_staseis_casalid/70
http://data. linkedecdata. ew'stathmoi_k_staseis_casalid/T1
http://data. linkedecdata. ew'stathmoi_k_staseis_casalid/72
http://data. linkedecdata ew'stathmoi_k_staseis_casalid/T4
http://data. linkedecdata. ew'stathmoi_k_staseis_casalid/75
http://data. linkedecdata. ew'stathmoi_k_staseis_casalid/T6
http://data. linkedecdata. ew'stathmoi_k_staseis_casalid/78
http://data.linkedeodata. ew'stathmoi_k_staseis_casalid/81
http://data.linkedeodata. ew'stathmoi_k_staseis_casalid/g5
http://data.linkedeodata. ew'stathmoi_k_staseis_casalid/86
http://data.linkedeodata. ew'stathmoi_k_staseis_casalid/a7
http://data.linkedeodata. ew/stathmoi_k_staseis_casalid/89
http://data.linkedeodata. ew/stathmoi_k_staseis_casalid/90
http://data.linkedeodata. ew'stathmoi_k_staseis_casalid/91
http://data.linkedeodata. ew'stathmoi_k_staseis_casalid/93
http://data.linkedeodata. eu/stathmoi_k_staseis_oasalid/94
http://data linkedeodata ew'stathmoi_k_staseis_oasalid/95
http://data linkedeodata ew'stathmoi_k_staseis_oasalid/36
http://data. linkedeodata ew'stathmoi_k_staseis_oasalid/93
http://data linkedeodata ew'stathmoi_k_staseis_oasalid/93

scode
"010001"*~<http:/fwww.w3.0rg/2001/XMLSchema#string>
"010002" ~<http:/fwww.w3.org/ 2001/ XMLSchema#string>
"010003" ~<http:/fwww.w3.org/ 2001/ XMLSchema#string>
"010004" ~<http:/fwww. w3.org/ 2001/ XMLSchema#string=
"010005" ~<http:/faww.w3.org/ 2001/ XMLSchema#string>
"010006" ~<http:/fwww.w3.org/ 2001/ XMLSchema#string>
010007 ~<http:/faww. w3.org/ 2001/ XMLSchema#string>
"010008" *~<http:/fwww.w3.0rg/2001/XMLSchema#string>
"010009" *~<http:/fwww.w3.0rg/2001/XMLSchema#string>
010010~ <http:/fwww.w3.org/ 2001/ XMLSchema#string>
"01001 1"~ <http:/fwww.w3.0rg/2001/XMLSchema#string>
01001 2"~ <http:/fwww. w3.org/2001/XMLSchema#string>
"010013"*<http:/fwww.w3.0rg/2001/XMLSchema#string>
01001 4"~ <http:/fwww w3.org/ 2001/ XMLSchema#string>
"010015" ~<http:/fwww. w3.org/ 2001/ XMLSchema#string>
"010016" *<http:/fwww.w3.0rg/2001/XMLSchema#string>
"01001 7" *~<http:/fwww.w3.0rg/2001/XMLSchema#string>
"010018" *<http:/fwww.w3.0rg/2001/XMLSchema#string>
"010019" *<http:/fwww.w3.0rg/2001/XMLSchema#string>
"010020" *<http:/fwww.w3.0rg/2001/XMLSchema#string>
"010021" *<http:/fwww.w3.0rg/2001/XMLSchema#string>
"010022" *<http:/fwww.w3.0rg/2001/XMLSchema#string>
"010023" **<http:/fwww.w3.0rg/2001/XMLSchema#string>
"010024" **<http:/fwww.w3.0rg/2001/XMLSchema#string>
"010025"**<http:/fwww.w3.org/2001/XMLSchema#string>
"010026" ~~<http:/fwww.w3.0rgl2001/XMLSchema#string=
"010027" ~~<http:/fwww.w3.0rgl2001/XMLSchema#string=
"010028" ~<http:/fwww.w3.0rgl2001/ XMLSchema#string=
"010029" ~<http:/fwww.w3.0rgl2001/ XMLSchema#string=

http://data linkedeodata. ew'stathmoi_k_staseis_oasalid/100 "010030"~<http: (farww w3 org/ 2001/ XMLSchema#string=
http://data linkedeodata ew'stathmoi_k_staseis_oasalid/ 101 "010031"**<http:{fwww. w3 org/ 2001/ XMLSchema#string=
http://data linkedeodata ew'stathmoi_k_staseis_oasalid/102 "010032"**<http:{faww w3 org/ 2001/ XMLSchema#string=
http://data linkedeodata. ew'stathmoi_k_staseis_oasalid/103 "010036" **<http:(fwww w3 org/ 2001/ XMLSchema#string=
http://data linkedeodata. ew'stathmoi_k_staseis_casalid/104 "010037" **<http:/fwww. w3 org/ 2001/ XMLSchema#string=
http://data linkedeodata ew'stathmoi_k_staseis_casalid/105 "010040" **<http:/fwww w3 org/ 2001/ XMLSchema#string=
http://data linkedeodata ew'stathmoi_k_staseis_casalid/106 "010041"**<http:/fwww. w3 org/ 2001/ XMLSchema#string=
http://data linkedeodata ew'stathmoi_k_staseis_casalid/ 107 "010042" ~*<http:/faww w3 org/ 2001/ XMLSchema#string=
http://data linkedeodata ew'stathmoi_k_staseis_casalid/111 "010043"*<http:/faww. w3 org/ 2001/ XMLSchema#string=
http://data linkedeodata ew'stathmoi_k_staseis_casalid/112 "010044" ~*<http:/faww. w3 org/ 2001/ XMLSchema#string=
http://data. linkedecdata.euw/stathmoi_k_staseis_casalid/115 "010045" **<http: /o w3.org/ 2001/ XMLSchema#string>

Figure 3.20: Public Transport Query 2
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Query 3
“‘Return the first 40 stops with the street they are on.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?name ?street

WHERE({

?x a inspire:Stop.

?x inspire:geographicalName ?name.

?x inspire:hasRoadName ?roadname.

?roadname inspire:geographicalName ?street.

}
LIMIT 40

The results of this Query are shown in Figure 3.21 bellow:

street
"AID.ACIO AA EUAI RAIOC ~<http:/fwww.w3.0rg/2001/XMLSc hema#string=
"OEACNIANIIUI"~<http:/fwww.w3.org/2001/XMLSc hema#string>
"ENIAIO AOOEEC 1AID-00ECO" M<http:/fwww. w3 org/2001/XMLSchema#string>
"ii6) DARLIAIG AODNIDORAIG" ~<http: /iwww w3 org/2001/XMLSc hema#string

name
"NAIOCO"~<http:/fwww. w3.0rg/2001/XMLSchema#string>
"AEGIA"<http:/fwaww w3.0rg/2001/XMLSchema#string>

"0 AIU EEIOEA " <http:/fwww.w3.org/2001/XMLSc hema#string>
"AODRIDONAIO A <http: /hwww w3 org/2001/XMLSc hema#string>
"OEACN/ET EAIONI

Ax=ANIUI" < http:/fwww.w3.org/2001/XMLSc hema#string=
"CRAEEAET" <http:/fwww.w3.org/2001/XMLSc hema#string=
"IAQATINOUOC" ~<http: ffwww.w3.org/2001/XMLSchema#string>

"EAOEA"*A<http:/fwww.w3.org/2001/XMLSc hema#string>
"BAENAEAQD " M<http:/fwww. w3.org/2001/XMLS chema#string>
"RIOO" M <http:[fwww w3 org/2001/XMLSchema#string>
"IAAIOEA "~ <http:/fwww. w3 org/2001/XMLSc hema#string>

"00 AAGICO " ~<http:/fwww.w3.0rg/2001/XMLSc hema#string>
"OEOIG" < http:/www. w3.org/2001/XMLSc hema#string>

"00 AA ACICONEIO-AE DA/
ECO"**<http:/fwww.w3.org/2001/XMLSc hemat#string=

"2¢ [ EUGO"~<http:/fwww.w3.org/2001/XMLSchema#string>
"AR ATANAONIE " <http:/waww.w3.org/2001/XMLS chema#string>
"00. OABIEEUI"<http:/fwww.w3.0rg/2001/XMLSc hema#string=
"0 AENIBIEC"»<http:(fwww. w3 org/2001/XMLSc hema#string>

"0 OOAANIO-OET"~<hitp:/fwww. w3 org/2001/XMLSc hema#string>

"00 IAIO EIOIIO" s<http:/fwww. w3 org/2001/XMLSchema#string>

"00 AR EUAIICO »<http:/fwww.w3.0rg/2001/XMLSc hema#string=

"EAESITG" <http: [www. w3_org/2001/XMLSc hema#string

"0 EANAIAEEIG" A< hitp:/fwww. w3.org/2001/XMLS chema#string>

"00 EANEOCO" s <http:/fwww.w3.org/2001/XMLSc hema#string>

"AIGIO ACHIO PAENAEA" <http:/fwww.w3_org/2001/XMLSc hema#string>
"AIGIO ACHO DAENAEA"M<http:/fwww. w3._org/2001/XMLSc hema#string>
"EUIOOAIGENGBIEAUG A <http:/fwww w3 org/2001/XMLSc hema#string>
"EliA AGOIAIO-EREAOQ DAA "»<http:/fwww.w3.0rg/2001/XMLSc hema#string=
"BE_EAEIACRUIM *<http:/fwww.w3_org/2001/XMLSchema#string>

"IAN AIOODA" M <http:/fwww.w3.org/2001/XMLSc hema#string>

"EAUG AIGEEAAIAICO" »<http:/fwww.w3.0rg/2001/XMLSchema#string>

"CDAENI G A< http:/Awww.w3.0rg/2001/XMLSc hemat#string>
"EUIOOAIOENOBIEAUO <http:/fwww.w3.org/2001/XMLSc hema#string>
"AIOEATICO" r<http:/fwww. w3.org/2001/XMLSc hema#string>

"OONAID IAENOAEAIIC ~<http:/fwww.w3.org/2001/XMLSchema#string>
"EAUG. OORARIG" M <http:/fwww. w3.org/2001/XMLSchema#string>

"AJARN ONAIOAEG  »<http/fwww.w3.0rg/2001/XMLSc hema#string>
"EAESIIG " <http: [fwww. w3.0org/2001/XMLSc hema#string

"AAIUOOC DEAGAEA" M <http: /fwww. w3 org/2001/XMLSchema#string>
"ACECAEAIIC" <http:/faww. w3.org/2001/XMLSc hema#string>

"00 IACATIONAAEI O <http:/hwww.w3.0rg/2001/XMLSchema#string> "DE.AA EUIOOAIOEIO" »<http:/fwww.w3.0rg/2001/XMLSchema#string>
"0 DAIADEOOCIEI"~<http:/fwww. w3.0rg/2001/XMLSc hema#string> “DAIADEQOCIEID" ~<http:/fwww. w3.org/2001/XMLSchema#string>

"00. 0OIOAAIADIG" M <http:/hwww.w3.org/2001/XMLSchema#istring>  "DE OOIOAAIAGIO " <http:/fwww. w3._org/2001/XMLSc hema#string>
"00 ADARAAEEOQI O rr<http: /fwww. w3.org/2001/XMLSchema#string> "EAUO AAD. OIOEAQ M <http:/fwww.w3.org/2001/XMLSchema#string>
"00 1AL TIOOEECO M <http:/fwww.w3.0rg/2001/XMLSchema#sting>  "EAUCO AAQ.OIOEAC *<http:/fwww.w3.0rg/2001/XMLSchema#string>

"0 AIDAEIECBUIM <http:/fwww.w3.org/2001/XMLSchema#string>  "EAUO AEATAIANAO"»<http:/fwww.w3.org/2001/XMLSchema#string>
"0 DAINITO" M <http:/fwww. w3.org/2001/XMLSc hema#string> "DAITNITG" »<http:/fwww.w3 org/2001/XMLSchema#string>
"00 EAOAxAEC"M<http:/fwww.w3.org/2001/XMLSchema#string> "TAQIAAELI"M<http:/fwww. w3.org/2001/XMLSc hema#string>

"00 EAOD

BAONAEUIUI"A<http:/fwww.w3.org/2001/XMLSc hema#string>

"00. AENCICO" <http:/fwww.w3.org/2001/XMLSchema#string>
"00 AIANIOOEIG "~ <http:/fwww.w3.org/2001/XMLSc hema#string=
"00.1 CNAEEAEID" ~<http:/fwww.w3.org/2001/XMLSchema#string>
"0 EAEEEEAAQ" M <http:/fwww w3.org/2001/XMLSchema#string>
"BE_DADAAEAIAIOC" M<http:/iwww. w3.org/2001/XMLSchema#string> “TANEIRA" < http:/fwww. w3 org/2001/XMLSchema#string>
"AOAOCNEA"*<http:/fwaw w3 org/2001/XMLS chema#string> "< AEETETAGEC ~<http:/fwww w3 org/2001/XMLSchema#string>

00 AE. AAIEEAEID <http:/fwww.w3.0org/2001/XMLSc hema#string> "DAON ANCAINEIO ~<http:/fwww.w3.0rg/2001/XMLSc hemasstring>

"EAQOAEIEECO ~<http:/fuww.w3.org/2001/XMLSc hema#string=

Figure 3.21: Public Transport Query 3
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Query 4
“Show all stops on the map with their names.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?name ?wkt

WHERE{

?x a inspire:Stop.

?x inspire:geographicalName ?name.

?x opengis:hasGeometry ?geometry.

?geometry opengis:asWKT ?wkt.

}

The results of this Query are shown in Figure 3.22 bellow:
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Figure 3.22: Public Transport Query 4
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Query 5
“Show on the map all the stops at Aghios Dimitrios.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?name ?scode ?wkt

WHERE{

?x a inspire:Stop.

?x inspire:geographicalName ?name.

?x inspire:scode ?scode.

?x opengis:hasGeometry ?geometry.

?geometry opengis:asWKT ?wkt.

FILTER ( ?scode <= "050000").

FILTER ( ?scode >= "040000").

}

The results of this Query are shown in Figure 3.23 bellow:
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Figure 3.23: Public Transport Query 5
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3.2.3. Public Buildings Demo
Query 1

“Return the first 40 buildings with A_A and four Digit attributes.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>

SELECT ?x ?A_A ?fourDigit
WHERE({

?x a inspire:Public_Building.
?x inspire:fourDigit ?fourDigit.
?x inspire:A_A ?A_A.

}

LIMIT 40

The results of this Query are shown in Figure 3.24 bellow:

X A_A
http://data.linkedeodata. ew/dhmosia_kthrialid/29939 "5786" A <http:/fwww.w3.0rg/2001/XMLSchema#integers
http://data. linkedeodata.eu/dhmosia_kthnalid/29322 "5131"*<http:/fwww.w3.org/2001/XMLSchema#integer>
http://data.linkedeodata.eu/dhmosia_kthria/id/24801 "325"~<http:/fwww.w3.org/2001/XMLSc hema#integer>
http://data.linkedeodata.ew/dhmosia_kthrialid/27090 "27559"**<http://www.w3.0rg/2001/XMLSchemat#integer>
http://data.linkedeodata.ew/dhmosia_kthria/id/28203 "3913"**<http:/fwww.w3.0rg/2001/XMLSchema#integer>
http://data.linkedeodata.ew/dhmosia_kthrialid/25335 "905" s <http:/fwww.w3.0rg/2001/XMLSc hemat#integer>
http://data.linkedeodata. ew/dhmosia_kthrialid/25770 "1371"<http:[fwww.w3.0rg/2001/ XMLSchema#integers
http://data.linkedeodata ew/dhmosia_kthrialid/26248 "1873" <http:/fwww.w3.org/2001/XMLSchema#integer:
http://data.linkedeodata.eu/dhmosia_kthrialid/28013 "3724"~<http:/fwww.w3.org/2001/XMLSchema#integer>
http://data.linkedeodata.ew/dhmosia_kthria/id/26314 "1938"**<http://www.w3.0rg/2001/XMLSchematinteger>
http://data.linkedeodata.ew/dhmosia_kthria/id/26995 "2659"**<http:/fwww.w3.0rg/2001/XMLSchemat#integer>
http://data.linkedeodata.ew/dhmosia_kthria/id/28968 "4752" A <http:/fwww.w3.0rg/2001/XMLSchema#integer>
http://data.linkedeodata. ew/dhmosia_kthriafid/28131 "3842" s <http:[fwww.w3.0rg/2001/ XMLSchema#integers
http://data linkedeodata ew/dhmosia_kthrialid/26734 "2380"<http:/fwww w3_org/2001/XMLSchema#integer:
http://data.linkedeodata.eu/dhmosia_kthrialid/25912 "1522"~<http:/fwww.w3.org/2001/XMLSchema#integer>
http://data.linkedeodata.ew/dhmosia_kthrialid/28385 "4107"**<http://www.w3.0rg/2001/XMLSchema#integer>
http://data.linkedeodata.euw/dhmosia_kthrialid/27418 "3103"**<http:/fwww.w3.0rg/2001/XMLSchema#integer=
http://data.linkedeodata.ew/dhmosia_kthrialid/28246 "3957" A <http:/[fwww.w3.0rg/2001/XMLSchema#integer>
http://data.linkedeodata. ew/dhmesia_kthrialid/28215 "3925" s <http:/fwww.w3.org/2001/ XMLSchema#integers
http://data linkedeodata ew/'dhmosia_kthrialid/26311 "1935"~<http:/[fwww w3 org/2001/XMLSchema#integer:
http://data. linkedeodata. eu/dhmesia_kthnalid/26621 "2262"~<http:/fwww.w3.org/2001/ XMLSchema#integer>
http://data. linkedeodata.eu/dhmosia_kthrialid/26711 "2357" ~<http:/fwww.w3.org/2001/XMLSchema#integer>
http://data.linkedeodata.euw/dhmosia_kthriafid/25288 "853"**<http:/fwww.w3.0rg/2001/XMLSc hemat#integer>
http://data.linkedeodata.ew/dhmosia_kthrialid/26344 "1972"**<http:/fwww.w3.0rg/2001/XMLSchema#integer=
http://data.linkedeodata. ew/dhmesia_kthrialid/29303 "5112" s <http:fwww.w3.org/2001/XMLSchema#integers>
http://data linkedeodata ew/dhmosia_kthrialid/27903 "3615"<http:/fwww w3 org/2001/XMLSchema#integer:
http://data. linkedeodata. eu/dhmosia_kthnalid/28065 "3776"*<http:/fwww.w3.org/2001/XMLSchema#integer>
http://data.linkedeodata.eu/dhmosia_kthrialid/27675 "3376"~<http:/fwww.w3.org/2001/XMLSchema#integer>
http://data.linkedeodata.euw/dhmosia_kthrialid/29515 "5338"**<http://www.w3.0rg/2001/XMLSchematinteger>
http://data.linkedeodata.ew/dhmosia_kthrialid/27567 "3257"**<http:/fwww.w3.0rg/2001/XMLSchema#integer>
http://data.linkedeodata. ew/dhmeosia_kthrialid/27809 "3522" A <http:/[fwww.w3.org/2001/XMLSchema#integers>
http://data.linkedeodata ew/dhmosia_kthrialid/26091 "1710"<http:[fwww.w3.0rg/2001/ XMLSchema#integer>
http://data. linkedeodata.eu/dhmosia_kthnalid/29821 "5664"~<http:/fwww.w3.org/2001/ XMLSchema#integer>
http://data. linkedeodata.eu/dhmosia_kthrialid/25864 "1471"~<http:/fwww.w3.org/2001/XMLSchema#integer>
http://data.linkedeodata.euw/dhmosia_kthrialid/28672 "4430"**<http:/fwww.w3.0rg/2001/XMLSchematinteger>
http://data.linkedeodata.ew/dhmosia_kthria/id/29769 "5609"**<http:/fwww.w3.0rg/2001/XMLSchema#integer=
http://data.linkedeodata.ew/dhmosia_kthria/id/28356 "4076" <http:/fwww.w3.0rg/2001/XMLSchema#integer>
http://data.linkedeodata.ew/dhmosia_kthrialid/26371 "2004"<http:/[fwww.w3.0rg/2001/ XMLSchema#integers
http://data linkedeodata ew/dhmosia_kthrialid/24505 "5"~<http:/fwww.w3.org/2001/XMLSc hema#integer=
http://data.linkedeodata.eu/dhmosia_kthria/id/25113 "670"*<http:/fwww. w3.org/2001/XMLSc hema#integer>

fourDigit

"0 an< http:/fwaw. w3.org/2001/XMLSchema#integer>

"0 an<http:/fwaww.w3.org/ 2001/ XMLSchema#integer>
423" +~<http:/fwww.w3.0rg/2001/XMLSc hema#integer=
"2937"*<http:/fwww.w3.0rg/2001/XMLSchematfinteger>
"4882" s <http:fwww.w3.org/2001/XMLSchema#integer>
"1005"*<http:/fwww.w3.org/2001/XMLSchema#integer>
"1471" < http:fwww.w3.org/2001/XMLSchema#integer>
"1994" ~<http:fwww. w3.org/ 2001/ XMLSchema#integer>
46591 ~<http:/fwww.w3.org/2001/XMLSchema#integer>
"2059"~<http:fwww.w3.org/2001/XMLSchema#integer>
"2837"*<http:/fwww.w3.org/2001/XMLSchematinteger>
"0"an<http:/fwaw. w3.org/2001/XMLSchemaffinteger=
"4809" A< http:/fwww.w3.org/2001/ XMLSchema#integer>
"2658"M<http:/fwww w3_org/2001/ XMLSchemat#integer>
"1623"<http-/fwww.w3.0rg/2001/XMLSchematfinteger>
"5085"~<http-/fwww.w3.0rg/2001/XMLSchematfinteger>
"4043"*+<http:/fwww.w3.org/2001/XMLSchematinteger>
"4926" s <http:fwww.w3.org/2001/XMLSchema#integer>
"4894" < http:fwww. w3 org/2001/XMLSchema#integer>
"2056" A< http:/fwww. w3_org/2001/ XMLSchemat#integer>
"2440"*<http:/fwww.w3.0rg/2001/XMLSchematfinteger>
"2635" M <http:/fwww.w3.0rg/2001/XMLSchematfinteger>
"953"~<http:/fwww.w3.org/2001/XMLSc hematinteger=
"2149" s <http:fwww.w3.org/2001/XMLSchema#integer>
"0 an<http:/fwaw. w3, org/2001/XMLSchema#integer>
"45T 7" M<http:/fwww w3 org/2001/ XMLSchema#integer>
4743 "~ <http:/fwaww.w3.org/ 2001/ XMLSchema#integer>
"4328" ~<http:/fwww.w3.org/2001/XMLSchema#integer>
"0"~a<http:/fwww.w3.org/2001/XMLSchemafinteger>
"4200"<http:/fwww.w3.org/2001/XMLSchema#integer>
44T < httpc fwww. w3 org/ 2001/ XMLSchema#integer>
"1831"<http:fwww.w3.org/2001/XMLSchema#integer=
"0 an<http:/fwww.w3.org/ 2001/ XMLSchema#integer>
"1572"~<http:/fwww.w3.0rg/2001/XMLSchematfinteger>
"2127" *<http:/fwww.w3.0rg/2001/XMLSchematfinteger>
"0"a*<http:/fwaw. w3.org/2001/ XMLSchema#integer>
"5054" s <http:fwww.w3.org/2001/XMLSchema#integer>
"2181"<http:fwww.w3.org/2001/XMLSchema#integer=
"6 an<http:/fwww. w3.org/2001/XMLSchema#integer>
768" ~<http:/fwww.w3.org/2001/XMLSc hema#integer=

Figure 3.24: Public Buildings Query 1
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Query 2
“Return the first 30 buildings with their address information.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?x ?addressArea ?number ?postCode

WHERE({

?x a inspire:Public_Building.

?x inspire:hasAddress ?address.

?address inspire:addressArea ?addressArea.

?address inspire:number ?number.

?address inspire:postCode ?postCode.

}
LIMIT 30

The results of this Query are shown in Figure 3.25 bellow:

X addressArea number postCode
v o - "DONAID e T e s : T -
hitp:/jdata linkedeodata eu/dhmosia_kihriad/29939 Kb e A &an s s i org 200 1/XMLS e hemasstring> <http:/fwww. w3.org/2001/XMLSchemasistring> 24400"~<http:/fwww w3.0rg/2001/XMLS ¢ hema#string>
http://data.linkedeodata. eufdhmosia_kthria/id/29322 "ANIOEA EANIGO"*<http:4/www.w3.0rg/2001/XMLSchema#string> " <http:/fwww.w3.0rg/2001/XMLSchema#string> "Arehttprifvww. w3.orgi2001/XMLSchema#string>

"70003, AAEA AARAANA

hitpidata irkedeodata.ewidhmosia_thiandr2ée01 JO0EL CERL IRV XML Schematetrings " achitp:fhanon w3 org2001/XMLSchema#string> "anhttp v w3 orgl2001/XMLSchema#string>
http://data.linkedecdata. eu/dhmosia_kthria/id/27090 éﬁﬁgﬁgﬁ‘égﬁé%wﬁm w3.0rg/2001/XMLS chemagstring> ""na<http:/fwww. w3.0rg/2001/XMLSchema#string=> ""Arshttp:ifvww. w3.org/2001/XMLSchema#string>
http://data linkedeodata eu/dhmosia_kthria/id/26203 5255;%30 "’ﬁ%ﬁ'%iﬁ ,ﬁgﬂ’glggiMLsmmmmng) " anchttp: . w3.org/2001/XMLS¢c hema#string> "ana it fwninn w3.org/ 2001 XMLSE hema#string>
hitp://data linkedeodata eufdhmosia_kthria/idi25335 &E:&Awgggﬁﬁ%ﬁﬁﬁ%lvfﬁogrgnzou1«xr»stEnemaﬁg‘r\ng> "n<htp: iwanw.w3.0rg/2001/XMLSc hema#string> "Anghtp:ifwanw. w3.0rg/2001/XMLSc hema#string>
hitp:/fdata linkedeodata. eu'dhmosia_kthriaid/25770 EE{EEE'N - f?‘(g?w T iy o e, " achittp: . w3.0rg/2001XMLSchematstring> " an<httpeifwww w3, org/2001/XMLSchematstring>
http://data linkedeodata eu/dhmosia_kthria/id/26248 XS‘E%%«?AN&%E;?EQ“Nmtp v w3 org 2001 XML Schemasstrings BTN org/2001/XMLSchematstring> "ana s fwinn w3.org/2001XMLSE hema#string>
http://data.linkedeodata. eudhmosia_kthria/id/28013 "Oagalis 1, E&ila"<http:/fwww.w3.org/2001/XMLSchema#string> " M<http:/iwww.w3.0rg/2001/XMLSchema#string> ""AA<http:lwww.w3.0rg/2001/XMLSchema#string>

hitp://data linkedeodata.euldhmosia_kthria/id/i26314 %Q"{?gg@ﬁ’i%‘sm"a 3]3 g 2001XMLSchematistring> <http:/fwww. w3.0rg/2001/XMLSchema#string> <http:/www. w3.0rg/2001/XMLSchema#string>
http://data linkedeodata eu/dhmosia_kthriafid/26895 "OGEI® 4 RIAIG" < http://www. w3.0rg/2001/XMLSchema#string> nachttp:/fwww.w3.org/2001/XMLSchema#string> "aachttp:/fwww w3 orgl2001/XMLSchema#string>
http:/fdata linkedeodata su‘dhmosia_kthriafid/23368 "AET AIOEOOAOGO " ™<http:/fwww. w3 org/2001/XMLSchema#string> "2"<http://www w3.org/2001/XMLSc hema#string> "36100"A<http: f/www w3.org/2001/XMLS chema#string>

128131 EAAEAAEUI 1, EAAEAAEA OE

hitpdata inkedeodita.euldhmosia_kihiadi28131 oot iAlly L BEER S ateting " achtp: fhunans w3 0rg2001/XMLSchema#string> " an<http fwanw w3 orgi2001/XMLSchemafstring>
http://data.linkedecdata. eu/dhmosia_kthria/id/26734 ‘I‘E%ENEE%%&‘“Clll\?p..ﬁ'vmﬁ.wﬁ org/2001/XMLSchema#string> ""na<http:/fwww.w3.0rg/2001/XMLSchema#string> A http:ifvww. w3.0rg/2001/XMLSchema#string>
http://data linkedeodata ew/dhmosia_kthria/id/25912 ;‘%Sg@&%ﬁwmp e " nnchttp: w3, org/2001/XMLS¢c hema#string= "ana it s w3.orgl2001XMLSE hema#etring>
hitp://data linkedeodata eu/dhmosia_kthria/id/28385 gﬁ?ﬁﬁﬁiﬁ?‘?ﬂ?g;;g%ﬁ «?(EﬂLs:hema#smnm "nahitp:/iwanw.w3.0rg/2001/XMLSchema#string> "anghttp /fwww w3.0rgl2001/XMLSc hema#string>
http://data linkedeodata.eu/dhmosia_kthria/id/27418 1@5&%5‘?&@"}‘3533’;%’*552%% ﬁgg'fs%gma#smng) more " <hitp: /w3 0rg/2001/XMLSchematstiings Az it w3.0rgl2001XMLSc hema#string>
hitp:idata linkedeodata eu/dhmosia_kthriafid/28246 ‘I‘é‘-uﬂb -“-‘Bj’\)t.lp' T — " ahtp: Hanon w3 0rgl2001/XMLSchema#string> "anhttp ffwan w3 org2001/XMLSchemafstring>
hitp:/Idata linkedeodata eu/dhmosia_kthriafidi28215 AEAEIO 00IC "nahitp: /iwanw.w3.0rg/2001/XMLSchema#string> A http:/fwaw w3.0rg/2001/XMLSc hema#string>

85600"<http:/www w3.org/2001/XMLSchema#string>
"OOAAEID 27

AECIA"<http://www.w3.0rg/2001/XMLSchemat#string>
http://data.linkedeodata. eu/dhmosia_kthria/id/26621 "EOOEAEA"+~<http: /fwww.w3.0rg/2001/XMLSc hema#string> rachitp:/iwww.w3.0rg/2001/XMLSchema#string=
http://data linkedecdata eu/dhmosia_kthria/id/26711 "IAOOABEUI p:fiwww w3 org/2001/XMLSchema#string> rachttp:/iwww w3 org/2001/XMLSchema#string=
125285 IARAET EAOAEIANOOT ONEEAEUI

http://data linkedecdata. eu/dhmosia_kthria/id/26311 Achttp:/iwww.w3.org/2001/ XMLSchema#string= <http:/fiwww.w3.org/2001/XMLSchema#string>

<http:/fwww. w3.0rg/2001/XMLSchema#string>
<http /fwww w3 org/2001/XMLSchema#string>

hitp1data lrkedeodita eutdhmosia_kihriafidi25268 1 o EAOAEINCRN OVRREEL o stings na<hittp:/fwww w3 0rg/2001/XML Schema#istring an<httpffwann w3 orgi2001/XMLSc hemasstring>
hitp:/data linkedeodata.euldhmosia_kthria/id/26344 “QIE- Lol <|?u§i?.;ww e "aahitp:/iwanw.w3.0rg/2001/XMLSc hema#string> "anghttp:ifwww.w3.0rg/2001/XMLSc hema#string>
7 e "IAODAECIO 29 e e T T e
http://data.linkedecdata. eu/dhmosia_kthria/id/29303 ARIG 4 <http:Hwww. w3 org/2001/XMLSc hema#istring> An<http:/iwww. w3.0rg/2001/XMLSchema#string=> A< hittpifavww. w3.0rg/200 17X MLSchemadstring>
http://data linkedeodata ew/dhmosia_kthriafid/27503  DAOOEEODIO 8 EIEEIANIO OE " nnchttp: w3, org/2001/XMLS¢c hema#string> "t i w3.org/ 2001 XMLSE hema#string>

60061 <http://s 0rg/2001/XMLSchemasstring>
http://data.linkedeodata.eu/dhmosia_kthria/id/28065 "OOEEA OF 63072"*A<http:/iwww.w3.0rg/2001/XMLSchema#string>

1 . i “AaiigiacU 22, i0isea
http://data linkedeodata eu/dhmosia_kthria/id/i27679 5500 n~<hitp-www w3 org2001/XML Schemastring>

http://data linkedeodata eu/dhmosia_kthria/id/29515 "IIGEEE"m<http:/fwww. w3 org/2001/XMLSchema#string> "aachttp:/iwww.w3.org/2001/XMLSchema#string> "20200"r<http: /www. w3.0rg/2001/XMLS chema#string>
Adyaid xaiBui OE
73001 <http-/fwww.w3.org/2001/XMLSchema#string>

Figure 3.25: Public Buildings Query 2

Aizhitp:/iwww.w3.0rg/2001/XMLSchema#string> <http:/fwww.w3.0rg/2001/XMLSchema#string>

""aa<http:/fwww. w3.0rg/2001/XMLSchema#string> "an<httpeifvww w3 org/2001/XMLSchema#string>

http://data linkedeodata eu/dhmosia_kthria/id/27567 ""ni<http:/iwww. w3 org/2001/XMLSchema#string=> A< http:ifvww w3_org/2001/XMLSchema#string>
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Query 3

“Return the first 30 buildings with their national level information.’

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?x ?belongstoMunicipality ?belongstoPrefecture ?regionName

WHERE({
?x a inspire:Public_Building.

?x inspire:belongstoMunicipality ?belongstoMunicipality.
?x inspire:belongstoPrefecture ?belongstoPrefecture.

?x inspire:regionName ?regionName.

}

ORDER BY DESC(?belongstoMunicipality)

LIMIT 30

The results of this Query are shown in Figure 3.26 bellow:

x belongstoMunicipality
hitp //data linkedecdata eu/dhmosia_kthriafid/34225 "URILBIE" < http-/fwww w3 org/2001/XMLSchema#string>
http:/idata linkedecdata eu/dhmosia_kthriafid/41285 " < http:/www. w3 org/2001/XMLSchema#string>
hitp:/idata Y 1 "URUEI 0" +<http:/fwww. w3 org/2001/XMLSc hema#string>
hitp: data linkedecdata. eu/dhmosia_kthriafic/47175 U O anchttp:/fwww.w3.0rgl2001/XMLSchema#string>
http:/fdata.linkedeodata. ew/dhmosia_kthrialid/38475 "I < http:/fwww.w3.0rg/2001/XMLS¢c hema#string>
http:fidata.linkedeodata.eu/dhmosia_kthriafid/34623 "URIUDI 0"~ <hitp:/www.w3.org/2001/XMLSc hema#string>

450 "UNAUI~»<http://www.w3.0rg/ 2001/ XMLSchema#string>

hitp:/idata linkedeod: dr

hitp:fdata linkedecdata eu/dhmaosia_kthriafid/33503 “URAUI"<http-//wnsw w3 org/2001/XMLSchemastring>

http:/idata 65 "UNAUI " <http:,

| www.w3.0rg/2001/ XMLSchema#string>

hitp:idata linkedecdata eu/dhmaosia_kthriafid/37215 “URAUI"<http-//wnaw w3 org/2001/XMLSchema#string>

hitp:/idata

56 "UNAUI™<http:/fwww.w3.0rg/2001/XMLSchema#string>

http:/idata "ORAUI<http:/fwww. w3.0rg/2001/XMLSchema#string>

hitp://data.linkedeodata. eu/dhmosia_kthriafid/32271 "UNAEIEACONI

http://data linkedecdata eu/dhmosia_kthriafid/31434 "URAEIEAGOR

hitp:/fdata linkedeodata eu/dhmosia_kthriafid/31938 "UNAEIEAOONIG"r<http-/fwww.w3.org/2001/XMLSchemat#string>

hitp:fidata linkedeodata eulh “URABIEAGOR

hitp://data linkedeodata eu/dhmosia_kthriafid/47253 "UNAEIEAGOR
http:/idlata linkedecdata eu/dhmosia_kthriafid/31743 "URAEIEAGOR

hitp://data linkedeodata eu/dhmosia_kthriafid/31513 "UNAEIEAOOK

hittp:fidata.linkedeodata eu/dhmosia_kthriafid/47704 "UNAEIEAGORNIO " <http://www.w3.0rg/2001/XMLSchema#string>
hitp://data linkedecdata eu/dhmosia_kthriafid/47705 "URAEIEAOORI G <http-/fwww. w3 org/2001/XMLSchemadstring>
http://data.linkedecdata. eu/dhmosia_kthriafid/31333 "UNAEIEAQORNIO"<http://www.w3.0rg/2001/XMLSc hema#string>
hitp://data linkedecdata eu/dhmosia_kthriafid/32529 "URAEIEAOORI G <http-/fwww. w3 org/2001/XMLSchemadstring>
htp://data.linkedecdata. ew/dhmosia_kthrialid/32843 "UNAEIEAQONIO ™ <http://www.w3.0rg/2001/XMLSc hema#string>

htp://data linkedeodata ew/dhmosia_kthrialicd/39019 "URAEIEAGORIG A <http://www.w3.0rg/2001/XMLSchema#string>

htp:/data.linkedecdata. ew/dhmosia_kthriafid/34230 "UEAIEAC ™ <http://www.w3.0rg/2001/XMLSc hema#string>
htp://data linkedeodata ew/dhmosia_kthriafid/31872 "UEAIEAG "<http://www.w3.0rg/2001/XMLSchema#string>
htp:/idata.linkedecdata. ew/dhmosia_kthrialid/42072 "UEAIEAC™<http://www.w3.0rg/2001/XMLSchema#string>

http: fidata.li _kthriafid/42360 "UEAIEAG »<http://www.w3.0rg/2001/ XML Schema#string>

http://data linkedeodata ew/dhmosia_kthrialid/29247 "UEAIEAQ™A<http://www.w3.0rg/2001/XMLSchema#string>

G~ <http/wwiv.w3.0rg/2001/XMLSchema#string>

1657 <http: //wwiv. w3 org/2001/XMLSchema#string>

16" n<hittp:/fwnan.w3.0rg/2001/XMLSchema#istring>
637 <http:fww. w3 org2001/XMLSchema#string>
1657~ <http:/fuww. w3 orgf2001/XMLSchema#string>

65~ <http:/ww. w3 orgf2001/XMLSchema#string>

belongstoPrefecture
"AQOEE GO~ <http/fwww w3 org/2001/XMLSchematistring>
"AQOEEGO" »<http:/fwww w3 org/2001/XMLSchematistring>
"AQOEEGO" »<http:/fwww w3 org/2001/XMLSchematistring>
"AQOEE GO "<http:/fwww.w3.0rg/2001/XMLSc hema#string>
"AQOEEGO" ~»<http:/fwww.w3.0rg/2001/XMLSC hema#string>
"AOOEECO" ~<http:/fwww.w3.0org/2001/XMLSchema#string>
"OOANAAD
AEEARI O™ r<hitp:fhwww. w3.0rg/200 1/XMLSchemadstring>
"OOANAAD
AEEAA| O™ <http:/iwww.w3.0rg/2001/XMLSc hema#string>
"OOANAAD
AEEARI O™ r<hitp:fhwww. w3.0rg/200 1/XMLSc hemadstring>
"OOANAAD
AEEAA|O"~~<hitp:ffwww. w3.0rg/200 1/XMLSc hematstring>
"O0ANAAD
AEEAAIO" r<hitp:fhwww. w3.0rg/200 1/XMLSc hemadstring>
"OOANAAD
AEEAA|O"~~<hitp:fwww. w3.0rg/200 1/XMLSc hematstring>
"EAIONEECO
TAEAATIEAC™<http://www.w3.org/2001/XMLSchema#string>
"EAIOREECO
IAEAAIEAC M<http:/www.w3.0rg/2001/XMLSc hema#string>
"EAIONEECO
TAEAATIEAG™~~<http://www.w3.0rg/2001/XMLSehema#string>
"EAIGREECO
TAEAAIEAC M<hitp:/www.w3.0rg/2001/XMLSc hema#string>
"EAIONEECO
TAEAATIEAC™~<http:/www.w3.org/2001 /X MLSchema#string>
"EAIOREECO
TAEAAEAC M<hitp:/www.w3.0rg/2001/XMLSc hema#string>
"EAIONEECO
TAEAATIEAG™~<http:/www.w3.0rg/2001 XML Schema#string>
TAEAATIEAC™ M<http:/fwww w3 0rg/2001/XMLSchema#string>
"EAIONEECO
IAEAAIIEAQ" ™ <http:/www.w3.0rg/2001/XMLSc hema#string>
"EAIGREECO
TAEAAIEAC M <http://www.w3.0rg/2001/XML St hema#string>
"EAIONEECO
IAEAAIIEAQ" ™ <http:/www.w3.0rg/2001/XMLSc hema#string>
"EAIGREECO
TAEAATIEAC™<http://www.w3.org/2001/XMLSehema#string>
"EAIONEECO
[AEAAIIEACT ™ <http:fwww.w3.0rg/2001/XMLSc hema#string>
"AGOEECO
AEEAAIG""<hitp:fhwww. w3.0rg/200 1/XMLSc hemadstring>
"AGOEECO
AEEAA|O"~~<hitp:fwww. w3.0rg/200 1/XMLSc hematstring>
"AOQEECO
AEEAAIG""<hitp:fhwww. w3.0rg/200 1/XMLSc hemadstring>
"AGOEECO
AEEAA|O"~r<hitp:fhwww. w3.0rg/200 17X MLSc hemadstring>
"AGQEECO
AEEAAIG" r<http:fhwww w3.0rg/200 17X MLSc hemadstring>

Figure 3.26: Public Buildings Query 3
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regionName
"AQOEEGO" M <http:ffwww w3.org/2001/XMLSchematstring>
"AQOEEGO" M<http: fwww w3 0rg/2001/XMLSchematstring>
"AQOEEGO" M<http: fwww w3.0rg/2001/XMLSchematstring>
"AQOEEGO" m<http: fwww.w3.0rg/2001/XMLSchematstring>
"AQOEEGO" »<http: fnww.w3.0rg/2001/XMLSC hema#string>
"AOOEECO" ™<http: ffwww.w3.org/2001/XMLSchema#string>
"AGAIEAG™ < http: fwww.w3.org/200 1/XMLSchema#string>

"AGAIEAG"M<http:fiwww. w3.org/2001/XMLSchema#string>
"AOQAIEAQ ™ <http: ftwww. w3.0rg/2001/XMLSc hema#string>
"AGAIEAG"M<http:fiwww. w3.org/2001/XMLSchema#string>
"AQAIEAG" <http: Hwww. w3.0rg/2001/XMLSc hema#string>

"AGAIEAG"M<http:fiwww. w3.org/2001/XMLSchema#string>

"EAOOAETIEEGO" <hitp:/fwww. w3.0rg/2001/XMLSc hema#string>
"EAGOAENEE GO »<http:/fwww w3 crg/2001/XMLSchema#string>
"EAOOAETIEEGO" <hitp:/fwww. w3.0rg/2001/XMLSchemastring>
"EAGOAENEE GO »<http:/fwww w3 org/2001/XMLSc hema#string>
"EAGOAETIEEGO  a<hitp:/fwww. w3.0rg/2001/XMLSchemastring>
"EAOOAENEE GO ~<http:/fwww w3 org/2001/XMLSc hema#string>
"EAGOAETIEEGO  <hitp:/fwww. w3.0rg/2001/XMLSchema#string>
"EAGOAETIEECO" < http:/fwww.w3.0rg/200 1/XMLSc hema#string>
"EAGOAETIEE GO <hitp:/fwww. w3.0rg/2001/XMLSchema#string>
"EAOOAETIEE GO ~<http:/fwww. w3.0rg/200 1/XMLSc hemasstring>
"EAGOAETIEE GO <hitp:/fwww. w3.0rg/2001/XMLSchema#string>
"EAOOAETIEEGO ™ ~<http:/fwww.w3.0rg/200 1/XMLSc hemasstring>

"EAOOAENEECO »<http:/fwww w3 crg/2001/XMLSchema#istring>

A= AUAG" < hittp:fwonw.w3.org/2001/XMLSchema#string>
“AAUAQ" M<hittp: fhwww w3, org/2001/X MLSchema#string>
“AxAUAG" M<hittp:fhwew.w3.org/2001/XMLSchema#string>
“AxAUAG" < hitp: fhwww w3 org/2001/X ML Schema#string>

"AxAUAQ"M<http:ffwww w3.org/2001/XMLSchema#string>
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Query 4

“‘Return the first 25 buildings with their type and service name and a specific size.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>

SELECT ?x ?serviceName ?type
WHERE({

?x a inspire:Public_Building.

?x inspire:serviceName ?serviceName.
?x inspire:type ?type.

?Xx inspire:size ?size.

FILTER (?size="ADSL”""xsd:string)

}

ORDER BY DESC(?type)

LIMIT 25

The results of this Query are shown in Figure 3.27 bellow:

x serviceName
"xCIEEC ODCNAOEA
=<ElQ"»<http:/fwww.w3.0rg/2001/XMLSc hemafstring=
"xGIEEC ODCNAOEA AANIEEIAIA
OBAOUI"*<http:/fwww.w3.0rg/2001/XMLSchemad#string=
"xGIEEG OBCRNAOEA
EIZEAICO"*<http:/fwww.w3.org/2001/XMLSchematstring>
7 - 5 ; T "xCIEEC ODGNAOEA
http://data.linkedeodata.eu/dhmosia_kthria/id/26539 OEURETAG" " <htip:/www.w3.org/2001XMLSc hema#string>
i - ; s o "A' xGIEEC ODCNAOEA EAOOAEIIEECO
http://data.linkedeodata.eu/dhmosia_kthria/id/28673 (Ed=428TAUY < hitp:ffwww. w3.org/2001/XMLSchema#string>
o g o "A' xCIEEC ODCNAOEA EAQOAEIIEECO (AafigeiYiao
http://data.linkedeodata.eu/dhmosia_kthria/id/28674 E36658T1R&GB)" < hitp:/fwww. w3, org/200 1/XMLSchemas =
as7a A «GIEEG OBGNAOEA EAQDAEIIEECO EEEIAEE] AEDA-AEEA
(A&bBedodbfgt)" * <http:/faww w3 org/2001/XMLS . more
"xGIEEC OBCRAOEA
ECAUI"~<http:/fwww.w3.org/2001/XMLSchema#string>
"xCIEEC ODCRAOEA AA
IEEIEAIO"M<http:/iwww.w3.org/2001/XMLSchemat#string>
"xCIEEC OBCRAOEA
NAEQIIO"»<http:/fwww. w3 org/2001/XMLSc hema#string:
“<CIEEC BBCNACEA
IAOIEIAAEIO"~<http:/fwww.w3.org/2001/XMLSchema#string>
a1 - . : s "xGIEEC ODCNAOEA
Dt i acbat e e eI R - A e e v oney 20001 XM LS o et
"« CIEEC GPCRAGEA
DONAIQ"r<http:/fwww.w3.0rg/2001/XMLSchema#string>
"<CIEEC ODGNAOEA
ANIIOBIECO" M <http:/fwww.w3.0rg/2001/XMLSchemaffstring>
"xCIEEC ODCNAOEA
IACBEEIQ"~<http:/fwww.w3.0rg/2001/XMLSchema#string>
"xCIEEC ODGNAOEA
ONEBIECO"*<http:/fwww.w3.0rg/2001/XMLSchemat#string>
"xCIEEC ODGNAOEA
ANAIAQ"*<http:/faww.w3.crg/2001/XMLSc hemat#string>
"EAIONI GRAEAD
AIUAAEUIM*<http:/fwww.w3.0rg/2001/XMLS chema#string>
"ARN~AEIEIAEET IT00AEI
CNAEEAEIO™**<http:/fwww w3.0rg/2001/XMLSc hema#string>
"AEEAQOEEI ANAOAEI OONIO (ONADAEA MEEUI
http://data linkedeodata eu/dhmesia_kthria/id/26997 BECNIOINEUI
)'an<http:/fwww.w3.0rg/2001/XMLSchemad#stri._.  more
o I ; "AEEAOOEET ANAOAET AAREIEID (ONADAEA [IIEEUI
http://data linkedeodata euw/dhmesia_kthria/id/27000 DE@NIOI’P:IEU J'an<httpe{ s w3.org/2001/XMLSchema#s .
"OBIONAAET AIUGAREEUI (ONADAZEA IMEEUI BECRIGINEUI
Y'an<http: v.w3.0rg/2001/XMLSchematstringd... more
idata l ; : i "OBIONAAET ABAO-TECOCO & ETEILIEECO BNIGOAOEAD
http:/idata linkedeodata eu/dhmosia_kthria/id/26309 (ORABAEA MEEUI DECRIOINEU -OiD)»<http:l.. more
0 "ODIONAAE] ADAO<IECOCO & EIEINIEECO PNIOOAOEAD (A
A_E. A ) (ONADA/EA IIIEEUI BECNIOINEUI -OID)... more
"AEEAOOEE] ANAGAET AANIEAO (ORADAZEA MEEUI
http://data.linkedeodata.eu/dhmosia_kthria/id/26458 DECNIOINEUI
J'**<hitp:fhwww. w3.org/2001/XMLSchema#st... more

http://data_linkedeodata. eu/dhmosia_kthria/id/27003

http://data.linkedeodata. eu/dhmosia_kthria/id/26265

http://data.linkedeodata. eu/dhmosia_kthria/id/26538

http://data.linkedeodata. eu/dhmosia_kthria/id’.
http://data.linkedeodata.eu/dhmesia_kthria/id/26677
http://data.linkedeodata. eu/dhmesia_kthria/id/26360
http://data linkedeodata euw/dhmesia_kthria/id/26363

http://data linkedeodata ew/dhmosia_kthria/id/26860

http://data linkedeodata. eu/dhmosia_kthria/id/26885
http://data linkedeodata. eu/dhmosia_kthria/id/26907
http://data linkedeodata. eu/dhmosia_kthria/id/26913
http://data.linkedeodata. eu/dhmosia_kthria/id/26923
http://data.linkedeodata.eu/dhmosia_kthria/id/26419
http://data.linkedeodata.eu/dhmosia_kthria/id/28492

http://data.linkedeodata. eu/dhmosia_kthria/id/495000

http://data linkedeodata euw/dhmosia_kthria/id/26308

http://data.linkedeodata. eu/dhmosia_kthria/id/2631

type
=CIEEAD
OBENAOEAQ"~<http:/fwww.w3.orgl2001/XMLSchemadfstring>
xCIEEAD
OBCNAOEAQ"*<http:/fwww.w3.orgl2001/XMLSchematfstring>
"xCIEEAQ
OBCNAQOEAQ" <http./lwww.w3.orgl2001/XMLSchema#string>
"xCIEEAQ
OBCNAQEAQ™ " <http:/lwww.w3.0rgl2001/XMLSchema#string>
CIEEAD
OBCNAQOEAQ™ " <http:/fwww.w3.0rgl2001/XMLSchema#string>
xCIEEAD
OBCNAOEAQ" <http:/fwww.w3.orgl2001/XMLSchema#string>
xCIEEAD
OBCNAOEAQ™ <http:/fwww.w3.orgl2001/XMLSchema#string>
xCIEEAD
OBCNAOEAQ"M<http:/iwww. w3.org/2001/XMLSchema#string>
CIEEAQ
OBCNAOEAQ"M<http:/iwww.w3.org/2001/XMLSchemad#string>
SCIEEAQ
OBCNAOEAQ"M<http:/fwww.w3.org/2001/XMLSchemat#string>
“<CIEEAQ
OBCNAOEAQ"M<http:/fwww.w3.org/2001/XMLSchemad#string>
"xCIEEAQ
CBCNAOEAQ"~<http:/fwww.w3.0rg/2001/XMLSchema#string>
"xGIEEAQ
OBCNAOEAQ"M<http:/iwww.w3.orgl2001/XMLSchemadfstring>
"xCIEEAD
OBCNAOEAQ"M<http:/iwww.w3.orgl2001/XMLSchemadstring>
"xCIEEAQ
GBCNAOEAQ"»<http:/fwww.w3.0rg/2001/XMLSchema#string>
"xCIEEAQ
OBCNAOEAQ" <http/lwww.w3.0rgl2001/XMLSchema#string>
CIEEAD
OBCNAOEAQ"**<http:/fwww.w3.0rg/2001/XMLSchema#string>
"OINAAQ
OAAEAQ"*<http:/fwww.w3.0rg/2001/ XMLSchema#string>

G0 DI"~<http:/fwww. w3.0rg/2001/XMLSc hema#string>
"OIB" M <http-ffwww w3 org/2001/XMLSc hema#string>

"OiB" M <http-fwww w3 org/2001/XMLSc hema#string>
"OiB"s<httpffwww w3 org/2001/XMLSc hema#string>
"OiB"s<http-fwww w3 org/2001/XMLSc hema#string>

OB s<http-ffwww w3 org/2001/XMLSc hema#string>

"OIp"an<http:ffwww.w3.0rgl2001/XMLSc hema#string>

Figure 3.27: Public Buildings Query 4
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Query 5
“Show all buildings on the map.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>

PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?x ?wkt

WHERE({

?x a inspire:Public_Building.

?x opengis:hasGeometry ?geometry.
?geometry opengis:asWKT ?wkt.

}
The results of this Query are shown in Figure 3.28 bellow:

u (0]

5 Kotor Podgoricar” Nt 2 J 0 Pernik X g &l
~ % S A / Prizren " *Mephuk Bulgaria b
Fed - -y X rac
< v 2 Budva E (puzpen oo 1 pazardi; e
i > iy 4 e Q €
T 2 : : Blagbevgrad, < - AN () Uy,
- p5e 0NN S U Enaroesrpan  Bansko
' oo 5 Batcke Mnosgue. -
Eﬁi' 30 gt > } = 7 Kirklareli
£ O i e i
T FO%gia Y
+ Bartl’etla N Tirana ¢
[Easz ] Bari Durrés cnuﬂu =
I o - & Istanbul
_ “Albania Tekirdag o
es—| \ 3L # (" T 1 Get
\ o, Berat.
Mat 1
ompei3Salerno . Potenza Ll B""éd‘s' RH: = 5
Taranto. Vloré -
= ¢ Lecce F
R s Bursa
ovanta Canakkale 3 I =
| et Sarandé :
:._n | Lel:ca g \uﬂ_ﬂ!’]lﬂﬂ £ 1
= lwdvviva; | 4 o Ballkesir 3 {
0 o, o Edremit o ey
Képkupa 2
Casgnza o s
Kapog Soma
Lamezia Crotone X -
Yt , ! Akhisar
. . 2
Catanzaro 4 2 4
, Manisa U
izmir < o
S Turgutlu
egme urgu
Mesnsina 2. ’}{3\?533?\: ool . B !
g o 2 k Nazilli -~ -
o Planas T
Teormina Mgrog = , e tydin_—6"="Denizi
a = o B
. Laganas Tripoli £
& [:atgnla A#mc Tpngo)\n 5
ofa'di Sicifia Fie
Sparti L Gl
Syraucuss Indptn Bodrum
Ragusa &) A 1
% 1y Marmaris Oftaca |
Not i X
ioto Fethiye
Gia =
, &
alta

N
Ay-NikbAa

Figure 3.28: Public Buildings Query 5
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Constructing INSPIRE Compliant Ontologies for Geospatial Data

Query 6
“Show on the map all buildings of Chania region.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?x ?wkt ?region

WHERE({

?x a inspire:Public_Building.

?X inspire:regionName ?region.

?x opengis:hasGeometry ?geometry.

?geometry opengis:asWKT ?wkt.

FILTER (?region="xAIEUI"""xsd:string)

}

The results of this Query are shown in Figure 3.29 bellow:
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Figure 3.29: Public Buildings Query 6
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3.2.4.Land Use Demo
Query 1

“Return the first 45 samples with their dfx attributes.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?x ?dfxLayer ?dfxColor ?dfxText ?dfxSize

WHERE({

?x a inspire:SampledLandUse.
?x inspire:dfxLayer ?dfxLayer.
?x inspire:dfxColor ?dfxColor.
?x inspire:dfxText ?dfxText.

?x inspire:dfxSize ?dfxSize.

}
LIMIT 45

The results of this Query are shown in Figure 3.30 bellow:

dfxLayer

http:/fdata. linkedeodata. Eur’CLCZDDD CENT_GREECE id/1532 " CODE-00"*"<http: ffwww.w3.0rg/200 1/XMLS ¢ hemasstring>
hitp://data.linkedeodata.euw/CLC2000_CENT_GREECE/id/6945 "CODE-00"*"<http://www.w3.0rg/2001/XMLSc hema#string>
http:/fdata.linkedeodata. eu/CLC2000_CENT_GREECE/id/5412 "CODE-00"A<http://www.w3.0rg/200 //XMLSc hema#string>
hitp://data linkedeodata eu/CLC2000_CENT_GREECE/id/2218 "CODE-00"A<http:/fwww w3.org/2001/XMLSchema#string>
hitp:f/data linkedeodata eu/CLC2000_CENT_GREECE/id/2074 "CODE-00""<http:/fwwiw w3.0rg/200 1/XMLSc hema#istring>
http://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/7983 "CODE-OI orgr2001/XMLS

http://data.linkedeodata. eu/CLC2000_CENT_GREECE/id/7640 "GODE-OI "<ht|py’w’WM/v w3.0rg/200 1/XMLSchemat#string>
hitp://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/4782 "CODE-00 orgr2001/XMLS

http://data linkedeodata eu/CLC2000_CENT_GREECE!/id/7135 "CODE DD”"‘<ht|p fhwrww.w3.0rg/2001/XMLSchema#string>

http://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/6726 "CODE-00"<http://wwiw.w3.0rg/200 1/XMLSchema#string> "

http://data linkedeodata ew/CLC2000_CENT_GREECE/id/4386 "CODE-00""<http://www w3.org/200 1/XMLSc hema#string>
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/7131 "CODE-00"<http:/fwww.w3.org/200 1/XMLSc hemagstring>
hitp://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/2403 "CODE-00""<http://www.w3.0rg/2001/XMLSc hema#string>
http:/fdata.linkedeodata. eu/CLC2000_CENT_GREECE/id/1752 "CODE-00"A<http://www.w3.0rg/200 //XMLSc hema#string>
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/387 "CODE-00"A<http:/fwww w3 .org/2001/XMLSchema#string>
http://data.linkedeodata. eu/CLC2000_CENT_GREECE/id/1008 "CODE-00""<http://www.w3.0rg/200 1/XMLSc hema#string>
hitp://data linkedeodata eu/CLC2000_CENT_GREECE/id/4603 "CODE-00"A<http:/fwww w3.org/2001/XMLSchema#string>
http://data.linkedeodata. eu/CLG2000_CENT_GREECE/id/4806 "GODE-00""<http://www.w3.0rg/200 1/XMLSc hemag#string>
hitp://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/7992 "CODE-00 orgr2001/XMLS

http://data linkedeodata euw/CLC2000_CENT_GREECE!/id/7304 "CODE DD”"‘<ht|p fharww w3 0rg/2001/XMLSchema#string>

http://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/2086 "CODE-00"A<http://wwi.w3.0rg/200 //XMLSchema#string> "2

http://data linkedeodata ew/CLC2000_CENT_GREECE/id/4221 "CODE-00""<http://www w3.org/200 1/XMLSc hema#string>
http://data linkedeodsata eu/CLC2000_CENT_GREECE/id/6277 "CODE-00""<http://www w3.org/200 1/XMLSchemagistring>
hitp://data.linkedeodata.euw/CLC2000_CENT_GREECE/id/2062 "CODE-00"*"<http://www.w3.0rg/2001/XMLSc hema#string>
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/6730 "CODE-00""<http:/fwwiw w3.org/200 1/XMLSc hemagistring>
http://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/4153 "CODE-00"*"<http:/lwww.w3.0rg/2001/XMLSc hema#string>
http://data.linkedeodata. eu/CLC2000_CENT_GREECE/id/7746 "CODE-00""<http://www.w3.0rg/200 //XMLSc hema#string>
hitp://data linkedeodata eu/CLC2000_CENT_GREECE/id/1948 "CODE-00"A<http:/fwww w3.org/2001/XMLS chema#string>
http://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/301
http://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/7798 "CODE-OI orgr2001/XMLS

http://data.linkedeodata. eu/CLC2000_CENT_GREECE/id/1085 "GODE-00™ "’<ht|p Iarerwsw3.0rg/200 11X MLSc hemat#string>
http://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/1717 "CODE-00"A<http://wwi.w3.0rg/200 1/ XMLSc hema#string>
http://data linkedeodata ew/CLC2000_CENT_GREECE/id/5721 "CODE-00""<http://www w3.org/200 1/XMLSc hema#string>
http://data.linkedeodata. eu/CLC2000_CENT_GREECE/id/5931 "CODE-00"A<http://wwiw.w3.0rg/200 //XMLSc hema#string>
hitp://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/6717 "CODE-00"*"<http://www.w3.0rg/2001/XMLSc hema#string>
hitp://data linkedeodata eu/CLC2000_CENT_GREECE/id/1458 "CODE-00"<http:/fwww.w3.0rg/2001/XMLSc hemagstring>
hitp://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/5235 "CODE-00"*"<http://www.w3.0rg/2001/XMLSc hema#string>
http://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/147 "CODE-00""<http://www.w3.0rg/200 //XMLSc hema#string>
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/3411 "CODE-00"A<http:/fwww w3.org/200 1/XMLSc hema#string>
http://data.linkedeodata. eu/CLC2000_CENT_GREECE/id/3556 "CODE-00""<http://www.w3.0rg/200 1/XMLSc hema#string>
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/6817 "CODE-00"A<http://wwiw w3.org/200 1/XMLSc hema#string>
http://data.linkedeodata. eu/CLG2000_CENT_GREECE/id/5147 "GODE-00""<http://www.w3.0rg/200 1/XMLSc hemag#string>
http:/fdata.linkedeodata.eu/CLC2000_CENT_GREECE/id/3320 "CODE-00™ p: orgr2001/XMLS

http://data linkedeodata ew/CLC2000_CENT_GREECE/id/543 "CODE-00""<http://www w3.org/2001/XMLSc hema#string>

hitp://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/2931 "CODE-00"A<http://wwi.w3.0rg/200 //XMLSchema#string> "2

" CODE-00"*<http:fwww.w3.0rg/200 1XXMLSchema#string> "2

dfxColor
"2"ma<http:fwaw.w3.0rg/2001/XMLSc hemafinteger>
"2"sa<http:www.w3.0rg/2001/XMLSchemafinteger>
<http:fwaw. w3, org/2001/XMLSc hemafinteger>
"2"Wn<hitp:Hwww. w3 org/2001/XMLSchemainteger>
<http:/iwww.w3.0rg/2001/XMLSchemaginteger>
n<http:fwww. w3, org/2001/XMLSc hemafinteger>
~<http:fwww.w3.0rg/2001/XMLSC hemafinteger>
A<http:fwww. w3, org/2001/ X MLSc hemafinteger>
"2"a<http:wwrw.w3.0rg/2001/XMLSchemainteger>
A<http:/iww. w3.org 2001/ XML Schemaginteger>
"2"n<http:Hwwrw w3, 0rg/2001/XMLSchemainteger>
"2"machttp:fwaw.w3.org/2001/XMLSchemafinteger>
"2"sn<hitp:wwrw.w3.0rg/2001/XMLSchemafinteger>
"2"machttp:fwww.w3.org/2001/XMLSchemaginteger>
"2"Wn<hitp:Hwww. w3 org/2001/XMLSchemainteger>
"2"sa<http:Hwww.w3.0rg/2001/ X MLSc hemafinteger>
"2"An<hitp:Hwww.w3.org/2001/XMLSchemainteger>
<http:/iwww-w3.0rg/2001/XMLSchemaginteger>
n<http: w3, org/2001/XMLSc hemafinteger>
"2"n<http:wwrw.w3.0rg/2001/XMLSchemainteger>
A< http:/iwww. w3.org/ 2001/ XML Schemaginteger>
"2"n<http:Hwwrw w3, 0rg/2001/XMLSchemainteger>
"2"nn<http:www. w3 org/2001/XMLSchemainteger>
"2"sn<http:Hwwrw.w3.0rg/2001/XMLSchemafinteger>
"2 machttp:fwaw.w3.org/2001/XMLSchemafinteger>
"2"Aa<hitp:Hwww.w3.0rg/2001/XMLSchemafinteger>
*2"wa<http:Hwww.w3.0rg/2001/XMLSc hemaginteger>
"2"Wn<hitp:www. w3 org/2001/XMLSchemainteger>
<t fwww.w3.0rg/2001/ X MLSc hemafinteger>
n<http:fwww. w3, org/2001/XMLSc hemafinteger>
2°wa<hitp:lfwww.w3.0rg/2001/XMLSchemafinteger>
"2"mn<http:www.w3.org/2001/ X MLSchemainteger>
"2"n<http:Hwerw. w3, 0rg/2001/XMLSchemafinteger>
"2"mn<http:fwww.w3.0rg/2001/XMLSchemainteger>
"2"wn<http:Hwwrw.w3.0rg/2001/XMLSchemafinteger>
*2"ma<http:fwaw.w3.0rg/2001/XMLSchemafinteger>
"2"sn<hitp:/wwrw.w3.0rg/2001/XMLSchemafinteger>
"2"sa<http:Hfwww.w3.0rg/2001/XMLSchemaginteger>
"2"Wn<hitp:Hwww.w3.org/2001/XMLSchemainteger>
*2"sa<http:Hwww.w3.0rg/2001/ X MLSchemafinteger>
< hitp:/fwww.w3.org/2001/X MLSchemagintager>
<http:/iwww.w3.0rg/2001/XMLSchemaginteger>
"2"An<http:Hwww. w3, org/2001/X MLSc hemaginteger>
"2"n<http:Hwerw. w3, 0rg/2001/XMLSchemainteger>
A< http:/iwanw. w3.org 2001/ XML Schemaginteger>

dfxText
*211"sa<http:/fwww.w3.0rg/2001/X MLSchemagistiing>

dfxSiz
150" A< http://www. w3.0rg/2001/ 'xM LSchema#integer>

"323"M<hitp:ffwanw. w3.0rg/ 2001/ XML
"419"ma<hittp:ffwaw.w3.0rg/ 2001/ X MLSchemadstring>
"321"MA<hitp: a3 org/ 2001/ X MLSchematstring>
et w3 Drgr’ZDDir’XMLS:hEma#amnp

<t w3, Drgr’zDD|rXMLS:hEma#5mng>
"321"Aa< hitp:HHwww.w3.org/ 2001/ X MLSchema#string>
"211"ma< it . w3.org/2001/X MLSchemafstring=
"231"ma<hitp:fiwwww.w3.org/ 2001/ X MLSchemagstring>
"231" < hitp:fHwaww3.0rg/2001/XMLSchema#string>
*243 M< it w3, org/ 2001/ XMLSchemafistring>
"219"Ma<hitp:fhwnw.w3.0rg/2001/XMLSchemafstiing>
"243 W< hitp:fiwaww3.0rg/2001/XMLSchemagstring>

480" <hitp: v w3 org/2001 /XML

150" An<http:/fwww.w3.0rg/2001/XMLSc hematinteger>
150" A<htip:/fwww.w3.org/2001/XMLSc hematinteger>
150" Aa<http:ffwww.w3.0rg/2001/XMLSc hema#integer>
150" nhttp:/fwww.w3.org/2001/XMLSc hematinteger>
150" a<http./www.w3.0rg/2001 XMLSc hematinteger>
150" n<http:/fwww.w3.org/2001/XMLSc hematinteger>
150" sa<http:/fwww.w3.0rg/2001/XMLSc hema#integer>
180" <http. Fwww.w3.0rg/2001 XMLSc hemaginteger>
150" 2»<http:/fwww.w3.0rg/2001/XMLSc hema#integer>
150" An<http:/fwww.w3.0rg/2001/XMLSc hematinteger>
150" A4<http:/fwww.w3.0rg/2001/XMLSc hema#integer>
150" An<http:/fwww.w3.0rg/2001/XMLSc hematinteger>

"243"M<hitp:/fwww.w3.0rg/2001/XMLS
"243"M<http:/fwww.w3.0rg/2001/XMLSchema#string>

"150"AA<hittp://www. w3.0rg/2001 /XML
"150"<http://www. w3.0rg/2001/XMLSc hematinteger>

"211"AA<hitp:/fwww.w3.0rg/ 2001/ XMLS
"212"*<hitp:www.w3.0rg/2001/X MLSchema#string>
"211"AA<ttp: www.w3.0rg/2001/XMLSc hema#string>
"222"~<hitp:iwww.w3.0rg/2001/X MLSchemafstring>
"243 A< hitp:/fwww.w3.0rg/2001/XMLSchema#string>
"311"~<http:/iwww. w3 0rg/2001/XMLSchema#string>
"323"AA<http:/fwww.w3.0rg/2001/XMLSchema#string>
"323"M<hitp:/iwww. w3.0rg/2001/XMLSchema#string>
*313"wa<http:/fwww.w3.0rg/2001/X MLSchemagstiing>

150" <htip:/Fwww.w3.org/ 2001 /XML
150" <http./www.w3.0rg/2001 XMLSc hema#integer>
150" A<http:/fwww.w3.org/2001/XMLSc hematinteger>
150" aa<http:/fwww.w3.0rg/2001/XMLSc hema#integer>
150" chttp://www.w3.0rg/2001/XMLSc hematinteger>
150" »+<http:/fwww.w3.0rg/2001/XMLSc hema#integer>
180" <http./Fwww.w3.0rg/2001 XMLSc hemainteger>
150" A4<http:/fwww.w3.0rg/2001/XMLSc hema#integer>
150" An<http:/fwww.w3.0rg/2001/XMLSc hematinteger>

"243"M<hitp:/iwww. w3.0rg/2001/ XML
"212"*<http:/fwww.w3.0rg/2001/XMLSchema#string>
"324"A<http-Hwww. w3 org/2001/X MLSchema#string>
"243 M <http:/fwww.w3.0rg/2001/XMLSchema#string>
"211" A< ttp: fwww.w3.0rg/ 2001/ X MLSc hema#string>
"324"A<http:/fwww.w3.0rg/2001/XMLSchemafistring>
*333"An<hitp:/fwww. w3 org/2001/X MLSchemagistring>

150" M<http:/h w3.0rg/2001/XML

"150"<http:/www. w3.0rg/2001/XMLSc hemainteger>
"150"M<http:/www. w3.org/2001/XMLSc hemainteger>
"150"<http:/lwww. w3.0rg/2001/XMLSc hemainteger>
"150"n<http://www. w3.0rg/2001/XMLSc hema#integer>
"150"<http://www. w3.0rg/2001/XMLSc hematfinteger>
"150"An<http://www. w3.0rg/2001/XMLSchemadinteger>

324" "< hitp:/fwww. w3 org/2001/X ML
*222"wn<hitp:www. w3 org/2001/X MLSchemagistiing>
"243"M<hittp: liwww. w3.0rg/2001/XMLSchema#string>
*213"wa<hitp:/fwww.w3.0org/2001/X MLSchemagistiing>
"323"M<hitp:iwww. w3.0rg/2001/XMLSchema#string>
"324" "< http:/fwww.w3.0rg/2001/XMLSchema#string>

50 <hitp: i - org/2001 /XML

150" A<http:/fwww.w3. Dvg /2001/XMLSchema#integer>
"150"<htip:/fwww:w3.0rg/2001/XMLSchematinteger>
150" a<http:/iwww.w3.0rg/2001/XMLSc hema#integer>
*150"<htip:/Awww:w3.0rg/2001/XMLSchematinteger>
150" *<http:/fwww.w3.0rg/2001/XMLSc hema#integer>

"112"AA<hitp:/fwww.w3.0rg/2001/XMLS
*121"A<http:/fwww.w3.0rg/2001/X MLSchema#string>

"150"AA<hittp:/www. w3.0rg/2001 /XML
150 ‘(hﬂp [iurasw w3.0rg/2001/XMLSc hema#integer>

"321" A< ttp: w3, 0rg 2001/ XML
"243"~<hitp:/www.w3.0rg/2001/X MLSchema#string>
"321" A< ttp: www.w3.0rg/2001/XMLSc hema#string>
"511"~<http:/iwww. w3 0rg/2001/XMLSchema#string>
*141 A< hitp:/fwww.w3.0rg/2001/X MLSchema#string>

Figure 3.30: Land Use Query 1
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/. w3.0rg 2001 /XML
<http:/fwwww3.0rg/2001/XMLSc hematinteger>
150" An<http:/fwww.w3.org/2001/XMLSc hematinteger>
150" s~<http:/fwww.w3.0rg/2001/XMLSc hema#integer>
150" chttp://www.w3.0rg/2001/XMLSc hematinteger>
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Constructing INSPIRE Compliant Ontologies for Geospatial Data

Query 2

“‘Return the first 45 samples with their geographic information.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>

SELECT ?x ?area ?perimeter ?region
WHERE{

?x a inspire:SampledLandUse.

?x inspire:hasShape Area ?area.

?x inspire:hasShape Perimeter ?perimeter.

?Xx inspire:region ?region.

}
LIMIT 45

The results of this Query are shown in Figure 3.31 bellow:

x area
http:f/data.linkedeodata.ew/CLC2000_CENT_GREECE/id/1532 "0.0"~<http: ffwww.w3.0rg/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/6945 "0.0"*"<http:/fwww w3 org/2001/XMLSchema#double>
http:/idata linkedeodata eu/CLC2000_CENT_GREECE/id/5412 "0.0"**<http: /fwww w3 org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/2218 "0.0"*"<http:/fwww.w3.org/2001/XMLSchema#double>
http:f/data.linkedeodata.ew/CLC2000_CENT_GREECE/id/2074 "0.0"~<http: ffwww.w3.0rg/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/7983 "0.0"**<http:/fwww. w3 org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/7640 "0.0"**<http:/fwww.w3.org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/4782 "0.0"*<http:/fwww.w3 org/2001/XMLSchema#double>
http:fidata.linkedeodata.ew/CLC2000_CENT_GREECE/id/7135 "0.0"~<http: fwww.w3.0rg/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/6726 "0.0"*"<http:/fwww.w3.org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/4386 "0.0"**<http:/fwww w3 org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/7131 "0.0"*"<http:/fwww.w3.org/2001/XMLSchema#double>
http:fidata.linkedeodata.ew/CLC2000_CENT_GREECE/id/2403 "0.0"~<htp: ffwww.w3.0rg/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/1752 "0.0"**<http: /fwww. w3 org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/987 "0.0"*"<http:/fwww.w3.org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/1008 "0.0"**<http:/fwww.w3 org/2001/XMLSchema#double>
http:f/data.linkedeodata.ew/CLC2000_CENT_GREECE/id/4603 "0.0"~<http: fwww.w3.0rg/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/4806 "0.0"**<http:/fwww w3 org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/7992 "0.0"**<http:/fwww.w3. org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/7904 "0.0"*"<http:/fwww.w3.org/2001/XMLSchema#double>
http:fidata.linkedeodata.ew/CLC2000_CENT_GREECE/id/2086 "0.0"~<http: ffwww.w3.0rg/2001/XMLSchema#double>
http:/idata linkedeodata eu/CLC2000_CENT_GREECE/id/4221 "0.0"**<http: /fwww. w3 org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/6277 "0.0"**<http:/fwww w3 org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/2062 "0.0"*"<http:/fwww.w3 org/2001/XMLSchema#double>
http:fidata.linkedeodata.ew/CLC2000_CENT_GREECE/id/6730 "0.0"~<http: ffwww.w3.0rg/2001/XMLSchema#double>
http:/idata linkedeodata.ew/CLC2000_CENT_GREECE/id/4153 "0.0"A<http:/fwww.w3.0rg/2001/XMLSc hema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/7746 "0.0"**<http:/fwww w3 org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/1948 "0.0"*"<http:/fwww.w3.org/2001/XMLSchema#double>
http:fidata.linkedeodata.ew/CLC2000_CENT_GREECE/id/301 "0.0"~<http:ffwww.w3.0rg/2001/XMLSchema#double>
http:/idata.linkedecodata.eu/CLC2000_CENT_GREECE/id/7798 "0.0"**<http:/fwww.w3.0rg/2001/XMLSc hema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/1085 "0.0"**<http:/fwww.w3.org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/1717 "0.0"*<http:/fwww.w3 org/2001/XMLSchema#double>
http:fidata.linkedeodata.ew/CLC2000_CENT_GREECE/id/5721 "0.0"~<http: fiwww.w3.0rg/2001/XMLSchemat#double>
http:/idata. linkedeodata.eu/CLC2000_CENT_GREECE/id/5931 "0.0"**<http:/fwww.w3.0rg/2001/XMLSc hema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/6717 "0.0"**<http:/fwww.w3 org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/1458 "0.0"*"<http:/fwww.w3.org/2001/XMLSchema#double>
http:fidata.linkedeodata.ew/CLC2000_CENT_GREECE/id/5235 "0.0"~<htp: ffwww.w3.0rg/2001/XMLSchema#double>
http:/idata.linkedeodata.eu/CLC2000_CENT_GREECE/id/147 "0.0"*"<http:/fwww.w3.0rg/2001/XMLSc hema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/3411 "0.0"*<http:/fwww w3 org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/3556 "0.0"*"<http:/fwww.w3 org/2001/XMLSchema#double>
http:f/data.linkedeodata.ew/CLC2000_CENT_GREECE/id/6817 "0.0"~<http: ffwww.w3.0rg/2001/XMLSchema#double>
http:/idata.linkedeodata.ew/CLC2000_CENT_GREECE/id/5147 "0.0"*"<http:/fwww.w3.0rg/2001/XMLSc hema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/3320 "0.0"**<http:/fwww.w3. org/2001/XMLSchema#double>
http:/idata linkedeodata ew/CLC2000_CENT_GREECE/id/549 "0.0"*"<http:/fwww.w3.org/2001/XMLSchema#double>
http:f/data.linkedeodata.ew/CLC2000_CENT_GREECE/id/2931 "0.0"~<htp: ffwww.w3.0rg/2001/XMLSchema#double>

perimeter
"0.0" <http:/fwww.w3.0rg/2001/XMLSchema#double>
"0.0"Ar<http:/fwww w3.0rg/2001/XMLSc hema#double>
"0.0"A<http:/fwaww. w3 orgl2001/XMLSc hema#double>
"0.0""<http:/fwww.w3.org/2001/XMLSc hema#double>
"0.0"*<http:/fwww.w3.0rg/2001/XMLSchema#double>
"0.0"Ar<http:/fwww w3 org/2001/XMLSc hema#double>
"0.0"Ar<http:/fwww w3, 0rg/2001/XMLSc hema#double>
"0.0"<http:/fwww.w3.org/2001/XMLSc hema#double>
"0.0""<http:/fwww.w3.0rg/2001/XMLSc hema#double>
"0.0"Ar<http:/fwww w3.org/2001/XMLSc hema#double>
"0.0"A<http:/fwaww. w3 org/2001/XMLSc hema#double>
"0.0""<http:/fwww w3 org/2001/XMLSc hema#double>
"0.0"*<http:/fwww.w3.0rg/2001/XMLSchema#double>
"0.0"Ar<http:/fwww w3 org/2001/XMLSc hema#double>
"0.0"Ar<http:/fwww.w3.org/2001/XMLSc hema#double>
"0.0"~<http:/fwww.w3.org/2001/XMLSc hema#double>
"0.0" <http:/fwww.w3.0rg/2001/XMLSchema#double>
"0.0"A<http:/fwww w3.0rg/2001/XMLSc hema#double>
"0.0"A<http:/fwaww. w3 orgl2001/XMLSc hema#double>
"0.0""<http:/fwww.w3.org/2001/XMLSc hema#double>
"0.0"*<http:/fwww.w3.0rg/2001/XMLSchema#double>
"0.0"Ar<http:/fwww w3 org/2001/XMLSc hema#double>
"0.0"Ar<http:/fwww w3, 0rg/2001/XMLSc hema#double>
"0.0"<http:/fwww.w3.org/2001/XMLSc hema#double>
"0.0""<http:/fwww.w3.0rg/2001/XMLSc hema#double>
"0.0"Ar<http:/fwww.w3.0rgl2001/XMLSc hema#double>
"0.0"A<http:/fwaww. w3 org/2001/XMLSc hema#double>
"0.0""<http:/fwww w3 org/2001/XMLSc hema#double>
"0.0"*<http:/fwww.w3.0rg/2001/XMLSchema#double>
"0.0""*<http:/fwnw.w3.0rg/2001/XMLSc hema#double>
"0.0"Ar<http:/fwww.w3.org/2001/XMLSc hema#double>
"0.0"~<http:/fwww.w3.org/2001/XMLSc hema#double>
"0.0" <http:/fwww.w3.0rg/2001/XMLSchema#double>
"0.0""<http:/fwnw.w3.0rgl2001/XMLSc hema#double>
"0.0"A<http:/fwaww. w3 orgl2001/XMLSc hema#double>
"0.0""<http:/fwww.w3.org/2001/XMLSc hema#double>
"0.0"*<http:/fwww.w3.0rg/2001/XMLSchema#double>
"0.0""~<http:/fwww.w3.0rg/2001/XMLSc hema#double>
"0.0"Ar<http:/fwww w3, 0rg/2001/XMLSc hema#double>
"0.0"<http:/fwww.w3.org/2001/XMLSc hema#double>
"0.0""<http:/fwww.w3.0rg/2001/XMLSc hema#double>
"0.0""~<http:/fww.w3.0rgl2001/XMLSc hema#double>
"0.0"A<http:/fwaww. w3 org/2001/XMLSc hema#double>
"0.0""<http:/fwww w3 org/2001/XMLSc hema#double>
"0.0"*<http:/www.w3.0rg/2001/XMLSchema#double>

Figure 3.31: Land Use Query 2
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region
62"~ <http:/fwww. w3.org/2001/XMLSchema#string>
"00"A<http/www. w3.org/2001/XMLSchema#string>
"B7"M<http-/www. w3.org/2001/XMLSchema#string>
"73"M<http:/[www. w3 org/2001/XMLSchema#string>
"57"~n<http:/fwww. w3.0org/2001/XMLSchema#string>
"63"M<http:/www. w3.org/2001/XMLSchema#string>
"B6"M<http:/fwww. w3.org/2001/XMLSchema#string>
"T1"A<http/fwww. w3.0org/2001/XMLSc hematfstring=>
58" "< http://www. w3.0rg/2001/XMLSchema#string>
"63"M<http:/fwww. w3.0org/2001/XMLSchema#string>
"B7"M<http-/www. w3.org/2001/XMLSchema#string>
"55"A<http:/[www. w3.org/2001/XMLSchema#string>
"52"*<http:/fwww. w3.0rg/2001/XMLSchema#string>
"73"s<http-/www. w3.org/2001/XMLSchema#string>
"62"M<http/www. w3.org/2001/XMLSchema#string>
"52"M<http-/[www. w3.org/2001/XMLSchema#string=>
55" < http:/fwww. w3.0org/2001/XMLSchema#string>
"T1"*<http-/www. w3.org/2001/XMLSchema#string>
"63"A<http:/fwww. w3.org/2001/XMLSchema#string>
"56"A<http:/[www. w3 org/2001/XMLSchema#string>
"73"~n<http:/fwww. w3.0org/2001/XMLSchema#string>
"T1"M<http-/www. w3.org/2001/XMLSchema#string>
<http:/araw w3.0orgl2001/XMLSchema#string>
<hitp://www. w3 org/2001/XMLSchema#string>
"59"r<http://www. w3.0org/2001/XMLSchema#string>
"7 A<http:/fwww.w3.0rg/2001/XMLSc hema#string>
"4 M<http-/www. w3.org/2001/XMLSchema#string>
"52"A<http:/[www. w3 org/2001/XMLSchema#string>
"52"*<http:/fwww. w3.0org/2001/XMLSchema#string>
54" <http:ilwww. w3.0rg/2001/XMLSchema#string>
"72"M<http/www. w3.org/2001/XMLSchema#string>
"73"An<http/fwww. w3.0org/2001/XMLSchematfstring=>
"59"r<http:/fwww. w3.0org/2001/XMLSchema#string>
59" <http://www.w3.0org/2001/XMLSchema#string>
"4 M<http-/www. w3.org/2001/XMLSchema#string>
00" <http:/www. w3.org/2001/XMLSchema#string>
"59"rn<http:/fwww. w3.0org/2001/XMLSchema#string>
"00"~~<http://www.w3.0rg/2001/XMLSc hema#string>
"62"A<http-/www. w3.org/2001/XMLSchema#string>
"72"An<http:lfwww. w3.0rg/2001/XMLSchematfstring=>
"59"r<http:/www. w3.0org/2001/XMLSchema#string>
“T1 " ~<http:/fwww. w3.0rg/2001/XMLSc hema#string>
"62"M<http/www. w3.org/2001/XMLSchema#string>
"52"A<http:/[www. w3.org/2001/XMLSchema#string>
55" < http:/fwww. w3.0org/2001/XMLSchema#string>
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Query 3

“‘Return the first 45 samples with pOOGR and pOOGR_ID.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>

PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>

SELECT ?x ?p00GR ?p00GR_ID

WHERE{
?x a inspire:SampledLandUse.
?x inspire:p0O0GR ?p00GR.

?x inspire:p00GR _ID ?p00GR_ID.

}
LIMIT 45

The results of this Query are shown in Figure 3.32 bellow:

X

http://data. linkedeodata eu/CLC2000_CENT_GREECE/id/1532
http://data. linkedeodata eu/CLC2000_CENT_GREECE/id/6945
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/5412
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/2218
hittp://data linkedeodata eu/CLC2000_CENT_GREECE/id/2074
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/7983
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/7640
hitp://data linkedeodata eu/CLC2000_CENT_GREECE/id/4782
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/7135
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/6726
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/4386
http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/7131
http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/2403
http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/1752
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/987

http://data linkedeodata eu/CLC2000_CENT_GREECE/id/1008
http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/4603
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/4806
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/7992
http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/7904
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/2086
http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/4221
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/6277
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/2062
http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/6730
http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/4153
http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/7746
http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/1948
http://data.linkedeodata euw/CLC2000_CENT_GREECE/id/S01

http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/7798
http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/1085
http://data. linkedeodata eu/CLC2000_CENT_GREECE/id/1717
http://data.linkedeodata eu/CLC2000_CENT_GREECE/id/5721
http://data. linkedeodata eu/CLC2000_CENT_GREECE/id/5931
http://data. linkedeodata eu/CLC2000_CENT_GREECE/id/6717
http://data. linkedeodata eu/CLC2000_CENT_GREECE/id/1458
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/5235
http://data linkedeodata ew/CLC2000_CENT_GREECE/id/147

http://data linkedeodata eu/CLC2000_CENT_GREECE/id/3411
http://data linkedeodata eu/CLC2000_CENT_GREECE!/id/3556
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/6817
http://data linkedeodata eu/CLC2000_CENT_GREECE/id/5147
hittp://data linkedeodata eu/CLC2000_CENT_GREECE/id/3320
http://data. linkedeodata eu/CLC2000_CENT_GREECE/id/549

http://data linkedeodata eu/CLC2000_CENT_GREECE/id/2931

Figure 3.32: Land Use Query 3
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"1532" A< http:/fwww.w3.org/2001/XMLSchematinteger>
"6945" A< http:/fwww. w3.org/2001/XMLSchema#integer>
5412 A< http:/fwww w3.org/2001/ XMLSchemat#integer>
"2218" A< http:/fwww w3.org/2001/XMLSchemat#integer>
"2074" A< http:/fwww w3.org/2001/ XMLSchemat#integer>
7983 A< http:/fwww w3.org/2001/XMLSchemat#integer>
"7640" A< http:/fwww w3.org/2001/XMLSchema#integer=
"4782" ~n<http:/fwww. w3.org/2001/XMLSchema#integer=
"7135"~n<http:/fwww. w3.org/2001/XMLSchema#integer=
"6726" A< http:/fwww.w3.0rg/2001/XMLSchema#integer>
"4386" A< http:fwww. w3.org/2001/XMLSc hema#integer=
"7131"an<hitp/fwww.w3.0rg/2001/XMLSchema#integer>
"2403"~n<http:/fwww.w3.0rg/2001/XMLSchemat#integer>
"1752" ~n<httpi/fwww. w3.org/2001/XMLSchemat#integer>
987" An<http:/iwww.w3.0rg/2001/XMLSchema#integer=>

"1008"~<http:/fwww.w3.0rg/2001/XMLSchemat#integer>
"4603"~<http:/fwww.w3.org/2001/XMLSchema#integer>
"4806" ~<http:/fwww. w3.org/2001/XMLSchemat#integer>
7992 A< hittp:/fwww. w3.org/2001/ XMLSchema#integer>
"T904" ~n< http:/fwww. w3.org/2001/XMLSchema#integer=
"2086" A< http:/fwww. w3.org/2001/ XMLSchema#integer>
"4221"an<http:/fwaww. w3.org/2001/XMLSchemad#integer>
"62TT" A< http:/fwww. w3.org/2001/XMLSchema#integer>
"2062" ~<http:/fwww. w3.org/2001/XMLSchema#integer>
"6730"M<http:/fwww.w3.org/2001/ XMLSchematfinteger>
"4153" A< http:/fwww. w3.org/2001/XMLSchematfinteger>
"TT46" A< http:/fwww.w3.org/2001/XMLSchematfinteger>
"1948" ~n<http:/fwww. w3.org/2001/XMLSchematinteger>
901" ~<http:/Fwww.w3.0rg/2001/ XMLSchemafinteger>

"TT98" A< http:/fwww. w3.org/2001/XMLSchematfinteger>
"1085" ~n<http:/fwww. w3.org/2001/XMLSchematinteger>
"7 ~<http:/fwww.w3.org/2001/XMLSchemat#integer>
"5721" A< http:/fwww.w3.org/2001/ XMLSchematinteger>
"5931" ~<http:/fwww. w3.org/2001/XMLSchema#integer>
"B7 17" A<http:/fwww.w3.org/2001/XMLSchemat#integer>
"1458" *<http:/fwww. w3.org/2001/XMLSchema#integer>
"5235" A< http:/fwww w3.org/2001/XMLSchemat#integer>
" 147" A <http:[www. w3.0rg/2001/ XMLSchema#integer=

" 3411"s<http:fwaww. w3.org/2001/XMLSchemat#integer>
" 3556" A< http:/fwww. w3.org/2001/XMLSchemat#integer>
"6817" A< http:/fwww w3.org/2001/XMLSchema#integer=
"5147" A< http:/fwww. w3.org/2001/XMLSchema#integer=
"3320"~<http:/fwww. w3.org/2001/XMLSchema#integer=
"549" A <http:/fwww.w3.orgl2001/ XMLSchema#integer>

"2931"~r<http:fwww. w3.org/2001/XMLSchema#integer=

pOOGR_ID

1532 A< http:/fwww.w3.0org/2001/XMLSchematinteger=
6945 " A <http:/fwww.w3.org/2001/XMLSchemafinteger=
"5412"Ah<http:fwaw. w3.0rg/ 2001/ XMLSchema#integer=
2218 "A<http:/fwww. w3.0rg/2001/ XMLSchema#integer=
2074 A <http:/fwaww. w3.org/2001/ XMLSchema#integer>
7983 " A< http:/fwww. w3.0org/2001/ XMLSchema#integer>
"7640"**<http:/fwww. w3.orgl2001/XMLSchema#integer=>
"4782" < http:/fwww w3.orgl2001/XMLSchema#integer=>
"7135" A< http:/fwww w3.orgl2001/XMLSchema#integer=>
"6726" < http:/fwww.w3.org/2001/XMLSchema#integer=
"4386" A <http:/fwww.w3.0rg/2001/XMLSchema#integer>
"T131"*<http:/fwww.w3.org/2001/ XMLSchema#integer=>
"2403"~<http:/fwww.w3.org/2001/XMLSchema#integer=>
"1752""<http:/fwww.w3.org/2001/ XMLSchema#integer=>
887"~ <http:/fwww. w3.0rg/2001/XMLSc hema#integer>

"1008"*<http:/fwww.w3.org/2001/XMLSchema#integer=>
"4603" A< http:/fwaww.w3.org/2001/XMLSchema#integer>
"4806" A< http://waww.w3.org/2001/XMLSchema#integer>
"7992" "< http:/fwww.w3.org/2001/XMLSchema#integer>
7904 A< http:ffwaw.w3.org/2001/XMLSchema#integer>
"2086" A< http:/fwaww.w3.org/2001/XMLSchema#integer=>
4221 e hitp:{fwaw.w3.org/2001/XMLS chema#integer>
"627 7 A< http:/fwaww.w3.org/2001/XMLSchema#integer>
"2062"~<http://www.w3.org/2001/XMLSchema#integer>
"6730"A<http:/fwaww.w3.org/2001/XMLSchemafinteger=
"4153"nn<http:/fwaww.w3.org/2001/XMLSchemafinteger=
“TT46" <http://www.w3.org/2001/XMLSchemafinteger>
1948 " An<http:/fwaww.w3.org/2001/XMLSchemafinteger=
901" r<http:/fwww. w3.org/2001/XMLSc hema#integer=

"T798" A< http:/fwaw.w3.0rg/2001/XMLSchemafinteger=
1085 A< http:/fwww.w3.0org/2001/XMLSchemafinteger=
"1717" " *<http://www.w3.org/2001/XMLSchema#integer>
"5721"An<http:/fwww.w3.0org/2001/XMLSchemafinteger=
"5931"A<http:/fwww.w3.org/2001/XMLSchemafinteger=
67 17" "*<http://www.w3.org/2001/XMLSchema#integer>
1458 " A <http:/fwww.w3.0rg/2001/XMLSchemat#integer=
"5235" A< http:/fwww.w3.0org/2001/ XMLSchema#integer=
147" 8 <http:/haww. w3.org/ 2001/ XMLSc hema#integer>

3411 A< http:/fwaww w3.0org/2001/ XMLSchema#integer>
3556 A< http:/fwww. w3.0org/2001/ XMLSchema#integer>
"6817"A<http:/fwww. w3.orgl2001/XMLSchema#integer=>
"5147" A< http:/fwww w3.orgl2001/XMLSchema#integer=
"3320"**<http:/fwww w3.orgl2001/XMLSchema#integer=>
549" <http:/haanw. w3.org 2001/ XMLSc hema#integer=

2931 A< http:/fwww.w3.orgl2001/ XMLSchema#integer=
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Query 4
“Show all Land Use samples on the map.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?x ?wkt

WHERE{

?x a inspire:SampledLandUse.

?x opengis:hasGeometry ?geometry.

?geometry opengis:asWKT ?wkt.

}

The results of this Query are shown in Figure 3.33 bellow:
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Figure 3.33: Land Use Query 4
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Query 5
“Show on the map all the landscapes of mineral extraction.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?x ?wkt

WHERE({

?x a inspire:SampledLandUse. ?x inspire:hasCode_Level1 ?level1.
?x inspire:hasCode_Level2 ?level2.

?x inspire:hasCode_Level3 ?level3.

?x opengis:hasGeometry ?geometry.

?geometry opengis:asWKT ?wkt.

FILTER (?level1="1""xsd:integer)

FILTER (?level2="3""xsd:integer)

FILTER (?level3="1""xsd:integer)

}

The results of this Query are shown in Figure 3.34 bellow:
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Figure 3.34: Land Use Query 5

Th. Kravaris 57



Constructing INSPIRE Compliant Ontologies for Geospatial Data

Query 6
“Show on the map all coastal marshlands of Aitoloakarnania region.”

PREFIX strdf: <http://strdf.di.uoa.gr/ontology#>

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX inspire: <http://data.linkedeodata.eu/ontology#>
PREFIX opengis: <http://www.opengis.net/ont/geosparqgl#>
SELECT ?x ?wkt ?region

WHERE({

?x a inspire:SampledLandUse.

?x inspire:hasCode_Level1 ?levell.

?x inspire:hasCode_Level2 ?level2.

?x inspire:hasCode_Level3 ?level3.

?x inspire:region ?region.

?x opengis:hasGeometry ?geometry.

?geometry opengis:asWKT ?wkt.

FILTER (?level1="1""xsd:integer)

FILTER (?level2="2""xsd:integer)

FILTER (?level3="4""xsd:integer)

FILTER (?region="01""xsd:string)

}

The results of this Query are shown in Figure 3.35 bellow:

AVTINGESS Apiw Anudpt Agrafa Ly
=] Yl Smokovou
Aoutp
$.2 Kompoti Granitsa Ipokaf
KopmoTu Ipavitan Kﬂfcl'qo
b lera Moni Retha kai Limeri Vracha
oS 2 Fourna
2 Kavaht lera Moni Longos e Anpept = Booxd  gour
i o MepBikaxt eap Chryso
Nicepolis RS Xpuow
NixonoAn Koronisia S Rovolia
+ Kopuvnoi anial ari
Mitikas opwvnoia TraBac | 2osKanala PoBoAudpt
MoTiac T
s oy iatiko Triklino
Prevez; Aupparicog KoArog AVBLELGTIKO Tpikhwvo, s
Mpg arathia Maurilo 1
pEp @ Mapadia Maupiro I
Ktio K
4 Paliampela @ arpeniss|
A i chnrw]n: EJ
chmo
A i Varetada EB 0 Booupo
Thio BB i BapeTada
o Bvpio
evkas oo
At J b Megalo Chario
cuKaBa I‘ngm*:‘l\ Moanaas ko MeydNo Xwpio
= Krikello
polkehlaag Bhaircs Actyra  fatouna =IEUARE KpixeAho
Ao MaAaipog ‘Axopa . Katoova
Jflamisi Hikiana Katafigio Agrias PEEISTE
AapiT Nuidva Zois Potalas ToTayovia Prousos
Npovadg
Lefkada  Nydri Kcandila Lepenou _
Aeudoa . NUBpi P Fyteies Aenevou, fratin
nnnnnn o pTOTL
Athani ; Itk
ABavi Meganisi MG TiKaG Bampini €951}
Meyavial Mnaymivny Lol
Vasilki Kalamos = Agrinio T
Baothua Kakoon Avhe pA A Nepiota
NopaBoha Platanos
Chrisouitsa B g Anio Chora
Xpusopitoa Panelolic. v Xipa
Kastos Angelokastro. MavaiTwhio Thermos
KdoTog JkyyeAokaoTpo Sk KA
Astakos =Hl Kp
AcTakoe Mataragka o
Stamna Mg e,
Erapva mapoy
| 5]
Sofia S Einka
Togia i EXAnvu
Fiskardo | Fries lovpa Gefira Mpania
nnnnn oo dpixeq i Yod] Tkarto
thaki _— Mnavia piKoppo
18axn Mo Petale @
" Nafpags
450 | SiopEl Naoradfrog
o CHOUBARIIG oyt ki
Babu Makpn
Ligia Antirrio
o e AvTippLo €65 |
Agia Effimia : Rio
Zohd Oy Oxia liongee
AY. EUGNUID P ongos
. EUQNH OFzia o fonses
- i Patras

““““

Figure 3.35: Land Use Query 6

Th. Kravaris 58



Constructing INSPIRE Compliant Ontologies for Geospatial Data

4. CONCLUSIONS AND FUTURE WORK

In this work | demonstrated how four existing ontologies for geospatial data (Greek Admin-
istrative Geography, Public Transport, Public Buildings and Land Use), are constructed in
order to become INSPIRE-compliant. Having as a basis the four INSPIRE Data Specifica-
tion and Technical Guidelines packages, | constructed ontologies that contain all informa-
tion needed to represent data related to each of the themes. These ontologies have been
reshaped and extended, wherever it was necessary, after they were closely studied. This
was the greatest challenge of this project, considering the various incompatibilities be-
tween the INSPIRE and the preexisting ontologies. Following that process, the Geotriples
tool was used to convert the shapefile data to RDF form, again using each ontology. Fi-
nally, in order to demonstrate the results the four datasets have been uploaded to Strabon
Server where indicative queries were performed against each dataset. The result was a
study of the procedure of converting existing geospatial datasets, so they become com-
pliant with the INSPIRE Directive.

There are various ways to expand this project and ameliorate the process of converting a
geospatial dataset to become INSPIRE-compliant. Firstly, the most crucial future exten-
sion would be the use of the methodology presented in this thesis to convert the datasets
of other INSPIRE themes. The further atomization of the methodology using a user inter-
face, would also be an important next step. In addition, more data could be collected in the
future, with the purpose of providing more detailed results. For example, Public Transport
ontology could include information about the various itineraries or Land Use could provide
expected output per year for a field. Moreover, datasets could be combined, to support
for example queries about land usage in a specific municipality. Of course, this would
become possible when the country’s public sector acquire a program dedicated to that
purpose. Finally, a semi-automated tool like geotriples could be more Greek-oriented, in
order to avoid encoding issues with Greek data.
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Table 4.1: LIST OF ABBREVIATIONS

Al Artificial Intelligence
OWL Web Ontology Language
RDF Resource Description Framework
stRDF space time Resource Description Framework
LOD Linked Open Data
OGC Open Geospatial Consortium
WKT Well Known Text
SPARQL SPARQL Protocol and RDF Query Language
stSPARQL space time SPARQL Protocol and RDF Query Language
GeoSPARQL | Geospatial SPARQL Protocol and RDF Query Language
URI Universal Resource Identifier
INSPIRE Infrastructure for Spatial Information in the European Community
GAG Greek Administrative Geography
XML Extensible Markup Language
Th. Kravaris
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APPENDIX |

Mapping files (R2RML)

A.1 Greek Administrative Geography

@prefix geof: <http://www.opengis.net/def/function/geosparql/>.
@prefix map: <#>.

@prefix ogc: <http://www.opengis.net/ont/geosparql#>.

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>.
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>.
@prefix rr: <http://www.w3.org/ns/r2rml#>.

@prefix rrx: <http://www.w3.org/ns/r2rml-ext#>.

@prefix rrxf: <http://www.w3.org/ns/r2rml-ext/functions/def/>.
@prefix vocab: <ontology#>.

@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#>.

map:oria_dhmwn_kallikraths_geometry
rr:logicalTable [ rritableName ™‘oria_dhmwn_kallikraths®; 1;
rr:subjectMap [ rr:class ogc:Geometry; rr:itemplate "http://data.linkedeodata.eu/oria_dhmwn_kallikraths/Geometry/‘gid”; ];
rr:predicateObjectMap [
rr:predicate rdfs:label;
rr:objectMap [
rr:termType rr:Literal;
rr:template "oria_dhmwn_kallikraths_geometry #'gid*’;
I;
I
rr:predicateObjectMap [
rr:predicate ogc:asGML;
rr:objectMap [
rr:datatype <http://opengis.net/ont/geosparql#gmliLiteral>;
rrx:transformation [ rrx:function rrxf:asGML; rrx:argumentMap [
rr:column "the_geom’;
Ll
I;
I
rr:predicateObjectMap [
rr:predicate ogc:hasSerialization;
rr:objectMap [
rr:datatype ogc:wktLiteral;
rrx:transformation [ rrx:function rrxf:hasSerialization; rrx:argumentMap [
rr:column "the_geom";
L%
I;
I
rr:predicateObjectMap [
rr:predicate ogc:asWKT;
rr:objectMap [
rr:datatype ogc:wkiLiteral;
rrx:transformation [ rrx:function rrxf:asWKT; rrx:argumentMap [
rr:column "the_geom";
LL
I;
I
rr:predicateObjectMap [
rr:predicate ogc:isSimple;
rr:objectMap [
rr:datatype xsd:boolean;
rrx:transformation [ rrx:function rrxf:isSimple; rrx:argumentMap [

rr:column "“the_geom";

Ll
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rr:predicateObjectMap [
rr:predicate ogc:dimension;
rr:objectMap [
rr:datatype xsd:integer;
rrx:transformation [ rrx:function rrxf:dimension; rrx:argumentMap [
rr:column “the_geom";
L%
I;
I
rr:predicateObjectMap [
rr:predicate ogc:is3D;
rr:objectMap [
rr:datatype xsd:boolean;
rrx:transformation [ rrx:function rrxf:is3D; rrx:argumentMap [
rr:column "the_geom";
LL
I;
]

rr:predicateObjectMap [
rr:predicate ogc:spatialDimension;
rr:objectMap [
rr:datatype xsd:integer;
rrx:transformation [ rrx:function rrxf:spatialDimension; rrx:argumentMap [

.

rr:column "the_geom®;
L
I
]

rr:predicateObjectMap [
rr:predicate ogc:coordinateDimension;
rr:objectMap [
rr:datatype xsd:integer;
rrx:transformation [ rrx:function rrxf:coordinateDimension; rrx:argumentMap [
rr:column "the_geom®’;
LL
I;
I

map:oria_dhmwn_kallikraths
rr:logicalTable [ rr:tableName *‘oria_dhmwn_kallikraths™; ;
rr:subjectMap [ rr:class vocab:AdministrativeUnit; rritemplate "http://data.linkedeodata.eu/oria_dhmwn_kallikraths/id/‘gid"; ];
rr:predicateObjectMap [
rr:predicate ogc:hasGeometry;
rr:objectMap [
rr:parentTriplesMap map:oria_dhmwn_kallikraths_geometry;
rr;joinCondition [ rr:child "gid”; rr:parent "gid”; J;
I;
I
rr:predicateObjectMap [
rr:predicate rdfs:label;
rr:objectMap [
rr:itermType rr:Literal;
rr:template "oria_dhmwn_kallikraths #'gid*’;
I;
I
rr:predicateObjectMap [
rr:predicate vocab:nationalLevelName;
rr:objectMap [
rr:datatype xsd:string;
rr:column “NAME";
I;
I
rr:predicateObjectMap [
rr:predicate vocab:nationalCode;
rr:objectMap [
rr:datatype xsd:string;
rr:column “KWD_YPES";
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A.2 Public Transport

@prefix geof: <http://www.opengis.net/def/function/geosparql/>.
@prefix map: <#>.

@prefix ogc: <http://www.opengis.net/ont/geosparql#>.

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>.
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>.
@prefix rr: <http://www.w3.org/ns/r2rml#>.

@prefix rrx: <http://www.w3.org/ns/r2rml-ext#>.

@prefix rrxf: <http://www.w3.org/ns/r2rml-ext/functions/def/>.
@prefix vocab: <ontology#>.

@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#>.

map:stathmoi_k_staseis_oasa_geometry
rr:logicalTable [ rritableName ™stathmoi_k_staseis_oasa"; |;
rr:subjectMap [ rr:class ogc:Geometry; rr:itemplate "http://data.linkedeodata.eu/stathmoi_k_staseis_oasa/Geometry/‘gid”; ];
rr:predicateObjectMap [
rr:predicate rdfs:label;
rr:objectMap [
rr:termType rr:Literal;
rr:template "stathmoi_k_staseis_oasa_geometry #'gid"”’;
I;
I
rr:predicateObjectMap [
rr:predicate ogc:asGML;
rr:objectMap [
rr:datatype <http://opengis.net/ont/geosparql#gmliLiteral>;
rrx:transformation [ rrx:function rrxf:asGML; rrx:argumentMap [
rr:column “the_geom";
L%
I;
I
rr:predicateObjectMap [
rr:predicate ogc:is3D;
rr:objectMap [
rr:datatype xsd:boolean;
rrx:transformation [ rrx:function rrxf:is3D; rrx:argumentMap [
rr:column "the_geom’;
Lk
I;
I
rr:predicateObjectMap [
rr:predicate ogc:spatialDimension;
rr:objectMap [
rr:datatype xsd:integer;
rrx:transformation [ rrx:function rrxf:spatialDimension; rrx:argumentMap [
rr:column "the_geom";
L%
I;
I
rr:predicateObjectMap [
rr:predicate ogc:coordinateDimension;
rr:objectMap [
rr:datatype xsd:integer;
rrx:transformation [ rrx:function rrxf:coordinateDimension; rrx:argumentMap [
rr:column "the_geom";
LL
I;
I
rr:predicateObjectMap [
rr:predicate ogc:asWKT;
rr:objectMap [
rr:datatype ogc:wktLiteral;
rrx:transformation [ rrx:function rrxf:asWKT; rrx:argumentMap [
rr:column "the_geom";
L%
I;
I
rr:predicateObjectMap [
rr:predicate ogc:hasSerialization;
rr:objectMap [
rr:datatype ogc:wktLiteral;
rrx:transformation [ rrx:function rrxf:hasSerialization; rrx:argumentMap [

rr:column "the_geom";

Ll
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I
rr:predicateObjectMap [
rr:predicate ogc:isSimple;
rr:objectMap [
rr:datatype xsd:boolean;
rrx:transformation [ rrx:function rrxf:isSimple; rrx:argumentMap [
rr:column "the_geom®;
LT
l;
I
rr:predicateObjectMap [
rr:predicate ogc:dimension;
rr:objectMap [
rr:datatype xsd:integer;
rrx:transformation [ rrx:function rrxf:dimension; rrx:argumentMap [
rr:column “the_geom";
Ll
l;
I

map:stathmoi_k_staseis_oasa
rr:logicalTable [ rritableName "stathmoi_k_staseis_oasa"; |;
rr:subjectMap [ rr:class vocab:Stop; rritemplate “http://data.linkedeodata.eu/stathmoi_k_staseis_oasa/id/‘gid”; ];
rr:predicateObjectMap [
rr:predicate vocab:geographicalName;
rr:objectMap [
rr:datatype xsd:string;
rr:column "name”’;
l;
I
rr:predicateObjectMap [
rr:predicate vocab:hasRoadName;
rr:objectMap [
rr:template "http://data.linkedeodata.eu/stathmoi_k_staseis_oasa/RoadName/id/‘gid";
I;
I
rr:predicateObjectMap [
rr:predicate ogc:hasGeometry;
rr:objectMap [
rr:parentTriplesMap map:stathmoi_k_staseis_oasa_geometry;
rr:joinCondition [ rr:child "gid”; rr:parent "gid”; ];

I
]

rr:predicateObjectMap [
rr:predicate rdfs:label;
rr:objectMap [
rr:termType rr:Literal;
rr:template "stathmoi_k_staseis_oasa #'gid”;

l;
]

rr:predicateObjectMap [
rr:predicate vocab:mode;
rr:objectMap [
rr:datatype xsd:string;
rr:column “mode";

I
]

rr:predicateObjectMap [
rr:predicate vocab:scode;
rr:objectMap [
rr:datatype xsd:string;
rr:column *'scode”;

l;
]

rr:predicateObjectMap [
rr:predicate vocab:inspireld;
rr:objectMap [
rr:datatype xsd:integer;
rr:column ™id";
I;
I

map:dromoi
rr:logicalTable [ rr:tableName ‘stathmoi_k_staseis_oasa”; |;
rr:subjectMap [ rr:class vocab:RoadName; rr:template “http://data.linkedeodata.eu/stathmoi_k_staseis_oasa/RoadName/id/‘gid”; ];
rr:predicateObjectMap [
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rr:predicate vocab:geographicalName;
rr:objectMap [
rr:datatype xsd:string;

rr:column "‘street”;

A.3 Public Buildings

@prefix geof: <http://www.opengis.net/def/function/geosparql/>.
@prefix map: <#>.

@prefix ogc: <http://www.opengis.net/ont/geosparql#>.
@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>.
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>.
@prefix rr: <http://www.w3.org/ns/r2rml#>.

@prefix rrx: <http://www.w3.org/ns/r2rml-ext#>.

@prefix rrxf: <http://www.w3.org/ns/r2rml-ext/functions/def/>.
@prefix vocab: <ontology#>.

@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#>.

map:dhmosia_kthria_geometry
rr:logicalTable [ rritableName "*dhmosia_kthria™; |;
rr:subjectMap [ rr:class ogc:Geometry; rr:itemplate "http://data.linkedeodata.eu/dhmosia_kthria/Geometry/‘gid”; 1;
rr:predicateObjectMap [
rr:predicate ogc:coordinateDimension;
rr:objectMap [
rr:datatype xsd:integer;
rrx:transformation [ rrx:function rrxf:coordinateDimension; rrx:argumentMap [
rr:column "the_geom®;
Ll
I;
I
rr:predicateObjectMap [
rr:predicate ogc:is3D;
rr:objectMap [
rr:datatype xsd:boolean;
rrx:transformation [ rrx:function rrxf:is3D; rrx:argumentMap [
rr:column “the_geom";
L%
I;

I
rr:predicateObjectMap [
rr:predicate ogc:spatialDimension;
rr:objectMap [
rr:datatype xsd:integer;
rrx:transformation [ rrx:function rrxf:spatialDimension; rrx:argumentMap [
rr:column "the_geom"’;
Lk
I;
I
rr:predicateObjectMap [
rr:predicate rdfs:label;
rr:objectMap [
rr:termType rr:Literal;
rr:template "dhmosia_kthria_geometry #'gid”;
I;
I
rr:predicateObjectMap [
rr:predicate ogc:asGML;
rr:objectMap [
rr:datatype <http://opengis.net/ont/geosparql#gmliLiteral>;
rrx:transformation [ rrx:function rrxf:asGML; rrx:argumentMap [
rr:column “the_geom";
L
I;
I
rr:predicateObjectMap [
rr:predicate ogc:dimension;
rr:objectMap [
rr:datatype xsd:integer;
rrx:transformation [ rrx:function rrxf:dimension; rrx:argumentMap [

rr:column "the_geom®;

Ll
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l;
]

rr:predicateObjectMap [
rr:predicate ogc:isSimple;
rr:objectMap [
rr:datatype xsd:boolean;
rrx:transformation [ rrx:function rrxf:isSimple; rrx:argumentMap [
rr:column "the_geom";
LT
I
1

rr:predicateObjectMap [
rr:predicate ogc:hasSerialization;
rr:objectMap [
rr:datatype ogc:wkiLiteral;
rrx:transformation [ rrx:function rrxf:hasSerialization; rrx:argumentMap [
rr:column "the_geom®;
LT
I
I
rr:predicateObjectMap [
rr:predicate ogc:asWKT;
rr:objectMap [
rr:datatype ogc:wktLiteral;
rrx:transformation [ rrx:function rrxf:asWKT; rrx:argumentMap [
rr:column "the_geom®;
|
l;
I

map:dhmosia_kthria
rr:logicalTable [ rritableName "dhmosia_kthria™; ];

rr:subjectMap [ rr:class vocab:Public_Building; rr:template "http://data.linkedeodata.eu/dhmosia_kthria/id/‘gid”; ];

rr:predicateObjectMap [
rr:predicate vocab:fourDigit;
rr:objectMap [
rr:datatype xsd:integer;
rr:column "“TETRAPSIFI";
I;
I
rr:predicateObjectMap [
rr:predicate vocab:type;
rr:objectMap [
rr:datatype xsd:string;
rr:column “TYPOS_1";
I;
I
rr:predicateObjectMap [
rr:predicate vocab:serviceName;
rr:objectMap [
rr:datatype xsd:string;
rr:column “KTIRIO_YPI”;
I;
I
rr:predicateObjectMap [
rr:predicate vocab:belongstoMunicipality;
rr:objectMap [
rr:datatype xsd:string;
rr:column “DIMOS_1*;
I;
I
rr:predicateObjectMap [
rr:predicate vocab:regionName;
rr:objectMap [
rr:datatype xsd:string;
rr:column “NOMOS_1";
I;
I
rr:predicateObjectMap [
rr:predicate vocab:A_A;
rr:objectMap [
rr:datatype xsd:integer;
rr:column “A_A_1";
I;
I
rr:predicateObjectMap [
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rr:predicate ogc:hasGeometry;
rr:objectMap [
rr:parentTriplesMap map:dhmosia_kthria_geometry;
rr;joinCondition [ rr:child "gid”; rr:parent "gid”; |;
I;
I
rr:predicateObjectMap [
rr:predicate vocab:size;
rr:objectMap [
rr:datatype xsd:string;
rr:column "MEGETHOS_1*;
I;
I
rr:predicateObjectMap [
rr:predicate vocab:hasAddress;
rr:objectMap [
rr:template "http://linkedopendata.gr/public-buildings/Address/id/‘gid”’;
I;
I
rr:predicateObjectMap [
rr:predicate vocab:belongstoPrefecture;
rr:objectMap [
rr:datatype xsd:string;
rr:column "“PERIFEREIA”;
I;
I
rr:predicateObjectMap [
rr:predicate rdfs:label;
rr:objectMap [
rr:termType rr:Literal;
rr:template "dhmosia_kthria #'gid*’;

map:dhmosia_kthria_diefthinseis
rr:logicalTable [ rr:tableName "dhmosia_kthria”; 1;

rr:subjectMap [ rr:class vocab:dhmosia_kthria; rr:template "http://linkedopendata.gr/public-buildings/Address/id/‘gid"; 1;

rr:predicateObjectMap [
rr:predicate vocab:addressArea;
rr:objectMap [
rr:datatype xsd:string;
rr:column "DIEFTHINSI™;

|5

rr:predicateObjectMap [
rr:predicate vocab:number;
rr:objectMap [
rr:datatype xsd:string;
rr:column "ARITHMOS";

I

rr:predicateObjectMap [
rr:predicate vocab:postCode;
rr:objectMap [
rr:datatype xsd:string;
rr:column "TK_1";
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A.4Land Use

@prefix geof: <http://www.opengis.net/def/function/geosparql/>.
@prefix map: <#>.

@prefix ogc: <http://www.opengis.net/ont/geosparql#>.

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>.
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>.
@prefix rr: <http://www.w3.org/ns/r2rml#>.

@prefix rrx: <http://www.w3.org/ns/r2rml-ext#>.

@prefix rrxf: <http://www.w3.org/ns/r2rml-ext/functions/def/>.
@prefix vocab: <ontology#>.

@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#>.

map:CLC2000_CENT_GREECE_geometry
rr:logicalTable [ rr:tableName “CLC2000_CENT_GREECE"; ];
rr:subjectMap [ rr:class ogc:Geometry; rr:itemplate "http://data.linkedeodata.eu/CLC2000_CENT_GREECE/Geometry/‘gid”; 1;
rr:predicateObjectMap [
rr:predicate ogc:hasSerialization;
rr:objectMap [
rr:datatype ogc:wktLiteral;
rrx:transformation [ rrx:function rrxf:hasSerialization; rrx:argumentMap [
rr:column “the_geom";

Ll
I;
I
rr:predicateObjectMap [
rr:predicate ogc:asWKT;
rr:objectMap [
rr:datatype ogc:wktLiteral;
rrx:transformation [ rrx:function rrxf:asWKT; rrx:argumentMap [
rr:column "the_geom";
L%
I;
]

rr:predicateObjectMap [
rr:predicate ogc:isSimple;
rr:objectMap [
rr:datatype xsd:boolean;
rrx:transformation [ rrx:function rrxf:isSimple; rrx:argumentMap [
rr:column "the_geom";
LL
I;
I
rr:predicateObjectMap [
rr:predicate ogc:dimension;
rr:objectMap [
rr:datatype xsd:integer;
rrx:transformation [ rrx:function rrxf:dimension; rrx:argumentMap [
rr:column "the_geom";
L%
I;
I
rr:predicateObjectMap [
rr:predicate ogc:is3D;
rr:objectMap [
rr:datatype xsd:boolean;
rrx:transformation [ rrx:function rrxf:is3D; rrx:argumentMap [
rr:column "the_geom";
LL
I
]

rr:predicateObjectMap [
rr:predicate ogc:spatialDimension;
rr:objectMap [
rr:datatype xsd:integer;
rrx:transformation [ rrx:function rrxf:spatialDimension; rrx:argumentMap [

.

rr:column "the_geom";
LL
I
]

rr:predicateObjectMap [
rr:predicate ogc:coordinateDimension;
rr:objectMap [
rr:datatype xsd:integer;
rrx:transformation [ rrx:function rrxf:coordinateDimension; rrx:argumentMap [
rr:column "the_geom®;
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L%
I;
I
rr:predicateObjectMap [
rr:predicate rdfs:label;
rr:objectMap [
rr:termType rr:Literal;
rr:template "CLC2000_CENT_GREECE_geometry #'gid”;
I;
I
rr:predicateObjectMap [
rr:predicate ogc:asGML;
rr:objectMap [
rr:datatype <http://opengis.net/ont/geosparql#gmliLiteral>;
rrx:transformation [ rrx:function rrxf:asGML; rrx:argumentMap [
rr:column “the_geom";
L%
I;
I

map:CLC2000_CENT_GREECE
rr:logicalTable [ rr:tableName “CLC2000_CENT_GREECE"; ];
rr:subjectMap [ rr:class vocab:SampledLandUse; rr:itemplate "http://data.linkedeodata.eu/CLC2000_CENT_GREECE/id/'gid"”; ;
rr:predicateObjectMap [
rr:predicate rdfs:label;
rr:objectMap [
rr:termType rr:Literal;
rr:template "CLC2000_CENT_GREECE #'gid"”;
I;
I
rr:predicateObjectMap [
rr:predicate vocab:pO0GR _ID;
rr:objectMap [
rr:datatype xsd:integer;
rr:column P00_GR_ID";
I;
I
rr:predicateObjectMap [
rr:predicate vocab:CODE;
rr:objectMap [
rr:datatype xsd:double;
rr:column “CODE_00";
I;
I
rr:predicateObjectMap [
rr:predicate vocab:dfxSize;
rr:objectMap [
rr:datatype xsd:integer;
rr:column ”DXF_SIZE";
I;
I
rr:predicateObjectMap [
rr:predicate vocab:dfxLayer;
rr:objectMap [
rr:datatype xsd:string;
rr:column “DXF_LAYER";

I

I
rr:predicateObjectMap [
rr:predicate vocab:region;
rr:objectMap [
rr:datatype xsd:string;
rr:column “NOMOS";
I;
I
rr:predicateObjectMap [
rr:predicate vocab:hasShape_Area;
rr:objectMap [
rr:datatype xsd:double;
rr:column "AREA";
I;
I
rr:predicateObjectMap [
rr:predicate vocab:dfxColor;
rr:objectMap [
rr:datatype xsd:integer;
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rr:column “DXF_COLOR";
I;
I
rr:predicateObjectMap [
rr:predicate vocab:hasShape_Perimeter;
rr:objectMap [
rr:datatype xsd:double;
rr:column "“PERIMETER";
I;
I
rr:predicateObjectMap [
rr:predicate vocab:dfxText;
rr:objectMap [
rr:datatype xsd:string;
rr:column "DXF_TEXT";
I;
I
rr:predicateObjectMap [
rr:predicate vocab:pO0GR;
rr:objectMap [
rr:datatype xsd:integer;
rr:column "P00_GR_";
I;
I
rr:predicateObjectMap [
rr:predicate ogc:hasGeometry;
rr:objectMap [
rr:parentTriplesMap map:CLC2000_CENT_GREECE_geometry;
rr;joinCondition [ rr:child "gid”; rr:parent "gid”; |;
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