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Abstract
This deliverable describes the deployment of a SPARQL node that provides access/update to the data
processed in the project which are stored in a triplestore compliant with OGC GeoSPARQL specification.
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Executive summary
The Work Package 16 of the PlanetData project includes the setup of a read-write SPARQL endpoint
supporting GeoSPARQL specification for the Linked Map subproject. The OGC GeoSPARQL standard
supports representing and querying geospatial data on the Semantic Web. GeoSPARQL defines a vocabulary
for representing geospatial data in RDF, and it defines an extension to the SPARQL query language for
processing geospatial data. This deliverable describes how such SPARQL endpoint has been setup and how
it interacts with other parts of the Linked Map Project. The software used for the deployment of this endpoint
is Strabon. The document explains the installation and configuration of Strabon, as well as how this endpoint
will be used by the Linked Map Service, that is, the service built by Work Package 17 of the PlanetData
project for the Linked Map subproject.
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Abbreviations
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LMS

Linked Map Service
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Open Geospatial Consortium

VGI
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WMS Web Map Service
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Introduction

The Linked Map subproject of the PlanetData project is carrying out the conversion of a set of official
governmental data to Linked Data and the linking of the resulting dataset to Volunteer Geographic
Information (VGI) sources (such as OpenStreetMap and Wikipedia). The aim of this work is to demonstrate
the feasibility of Linked Data as a useful infrastructure to address a complex problem: the recording of the
provenance and reliability metadata about VGI data in order to develop a set of metrics that may assist
information producers to the evaluation of the quality of VGI data. This task will be accomplished in the
Linked Map subproject using a web portal that will allow volunteers to review the reliability of VGI data.
These quality reviews will be integrated into the data collection as Linked Data, enriching the final report on
the quality of VGI data.
This deliverable is part of the Work Package 16. This work package is responsible for the provisioning of an
official geographic dataset and several VGI sources, their transformation into RDF data, their integration
using RDF links and their publication through a SPARQL endpoint. The subject of the document is the latter
task: setting up a read-write endpoint supporting the OGC GeoSPARQL specification [1], which is an
extension to the SPARQL protocol [2]. To achieve this goal, we have used the semantic database Strabon [3]
which supports the querying of data using the aforementioned standard. This endpoint is the bridge between
the work done in the Work Package 16 and the data access services built in the Work Package 17 that
includes the Linked Map Service (LMS), that is, a kind of service created in the context of the project that
addresses the interoperability between map services and Linked Data (this service is fully described in the
deliverable D17.1 [4]).
Figure 1 describes the conceptual architecture of the Linked Map project and the relations between the
portal, the LMS instance, external Web Map Services [5] (proxied by the LMS instance) and the
GeoSPARQL endpoint.
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Figure 1 – Linked Map overview
The following sections describe the steps followed in order to set up a GeoSPARQL endpoint using Strabon
and how this endpoint acts as backend of a LMS instance.
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Setting up a SPARQL endpoint

In the deliverable D16.2 [6], we describe the persistence system selected for the storage of the data which
were going to be processed in the project and transformed into RDF. This persistence system should be able
to manage complex geometries expressed in GeoSPARQL. Hence, the use of storage systems that support
GeoSPARQL natively or via extensions should be considered in the project. The storage system of choice is
Strabon. Strabon is a semantic spatiotemporal RDF store developed in the context of the European FP7
project SemsorGrid4Env1 (Semantic Sensor Grids for Rapid Application Development for Environmental
Management).
As Figure 2 shows, Strabon is built by extending the well-known RDF store Sesame2 to manage thematic,
spatial and temporal data that are stored in a backend repository in a PostgreSQL database extended with the
PostGIS module [7]. PostGIS is an extension of PostgreSQL that adds support for storing and querying
geographic objects.

Strabon
Sesame

Spatial
Extension

POSTGIS

Figure 2 – Strabon architecture overview
In the context of the Linked Map project, a Strabon SPARQL endpoint has been deployed in order to provide
a GeoSPARQL endpoint. Although the Strabon website contains a pretty detailed installation guide for
Debian/Ubuntu3, it has been necessary to make some changes to adapt the installation to CentOS.
First, we install third party software needed by the installation: Java 6, Maven, Apache Tomcat, Mercurial.
$>
$>
$>
$>

yum
yum
yum
yum

install
install
install
install

maven2
java-1.6.0-openjdk.x86_64
tomcat6.noarch
mercurial.x86_64

The next step is the installation of PostgreSQL and PostGIS. It is necessary to make some extra steps4 as the
PostgreSQL 9.1 RPM package is not in the official package repository of CentOS. First, the official yum
repository must be configured to ignore searches related to PostgreSQL. This is achieved by editing the file
/etc/yum.repos.d/CentOS-Base.repo and adding the string exclude=postgresql* to the
base and update sections. Next, the appropriate PostgreSQL RPM package file should be downloaded

1

http://www.semsorgrid4env.eu/

2

http://www.openrdf.org/

3

http://www.strabon.di.uoa.gr/UserGuide

4

https://wiki.postgresql.org/wiki/YUM_Installation
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from http://yum.postgresql.org/repopackages.php#pg91. Once
downloaded, it is installed in added to the local repository using the RPM manager:

the

RPM

file

is

$> rpm -ivh pgdg-centos91-9.1-4.noarch.rpm
At this moment we are able to install PostgreSQL 9.1 and PostGIS 1.5 in the server:
$> yum install postgresql91.x86_64
$> yum install postgresql91-server.x86_64
$> yum install postgis91.x86_64
Now we need to configure the database. The following steps require using the user postgres:
$> sudo su postgres
The next step is setting a password to the user postgres:
$> sudo -u postgres psql -c "ALTER USER postgres WITH PASSWORD
'postgres';"
To enable spatial features, we must follow the next steps:
•

Configuring the environment variable POSTGIS_SQL_PATH pointing to the folder where PostGIS 1.5
has been installed.
$> POSTGIS_SQL_PATH=usr/pgsql-9.1/share/contrib/postgis-1.5

•

Creating a database named template_postgis that will be used as template for spatial databases.
$> createdb -E UTF8 -T template0 template_postgis

•

Enabling the use of the SQL Procedural language in such template.
$> createlang -d

•

template_postgis plpgsql

Loading PostGIS routines in the template database.
$> psql -d template_postgis -f $POSTGIS_SQL_PATH/postgis.sql
$> psql -d template_postgis -f $POSTGIS_SQL_PATH/spatial_ref_sys.sql

•

Grating users to alter tables that contain metadata about spatial columns and reference systems.
$> psql -d template_postgis -c "GRANT ALL ON geometry_columns TO
PUBLIC;"
$> psql -d template_postgis -c "GRANT ALL ON geography_columns TO
PUBLIC;"
$> psql -d template_postgis -c "GRANT ALL ON spatial_ref_sys TO
PUBLIC;"

•

Performing garbage collection for optimizing the template template_postgis.
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$> psql -d template_postgis -c "VACUUM FULL;"
$> psql -d template_postgis -c "VACUUM FREEZE;"
•

Grating non-superusers to create databases using the template template_postgis.
$> psql -d postgres -c "UPDATE pg_database SET datistemplate='true'
WHERE datname='template_postgis';"
$> psql -d postgres -c "UPDATE pg_database SET datallowconn='false'
WHERE datname='template_postgis';"

At this point we can create a spatial enabled database named endpoint cloning the template
template_postgis.
$> createdb endpoint -T template_postgis
Now, the PostgreSQL database is enabled for providing spatial support to Strabon.
The next step is to deploy the SPARQL endpoint in Apache Tomcat. First, we need to add a user to Apache
Tomcat by editing tomcat-users.xml file. We should add to that file the following line:
<user username="endpoint" password="endpoint" roles="manager"/>
Now we are ready to install Strabon from the sources:
1. Create a directory where we want to place the sources of the Strabon on our development machine, and
cd into that directory, e.g.:
$> mkdir Strabon
$> cd Strabon
2. Get a clone of Strabon from the Strabon repository:
$> hg clone http://hg.strabon.di.uoa.gr/Strabon/
3. The source code of the endpoint is located at the folder Strabon of the source code tree that we just
cloned, so cd into that directory, e.g.:
$> cd Strabon
4. Edit the endpoint/WebContent/WEB-INF/connection.properties file and define the
PostgreSQL host, the database name and the credentials that will be used by for storing stRDF metadata
(a temporal extension of RDF [8]).
5. Compile the endpoint by calling:
$> mvn clean package
The result of this action is the creation of a WAR file inside the target directory.
6. Deploy the endpoint by placing the WAR file that was created inside the webapps folder of the
Apache Tomcat installation, e.g.:
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$> sudo cp endpoint/target/strabon-endpoint-*.war
/var/lib/tomcat6/webapps/strabonendpoint.war
7. Start the Apache Tomcat server, e.g.:
$> sudo /etc/init.d/tomcat start
Strabon will auto create the tables shown in Figure 3.

Figure 3 – Strabon Tables
Among others, the table bnode_values will store blank nodes references, the table geo_values will
be used to store geometries and the table label_values will be used to store textual information.
The GeoSPARQL endpoint set up in the Liked Map project can be accessed through the URL:
http://descartes.cps.unizar.es:8080/strabonendpoint/
This URL shows a simple SPARQL client (Figure 4), included with the Strabon distribution, which makes
easy the execution of query and update operations against the backend.
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Figure 4 – Strabon SPARQL client
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3

Integration with Linked Map Service

The deliverable D15.1 [9] collects all the requirements identified in the Linked Map project. Some of the
requirements explicitly state the need for a SPARQL endpoint that supports SPARQL 1.1 Update and
geographic resources. These requirements are fulfilled by the use of Strabon described in the previous
section.
The deliverable D15.1 also describes the features of the LMS interface. The LMS interface should give
access to RDF descriptions of resources following Linked Data best practices and should allow to edit, to
update and to delete resources. Next we describe which is the role of the SPARQL endpoint provided by
Strabon for solving this issue.
Figure 5 describes the interaction between a LMS instance and a Strabon endpoint. On behalf of the user, the
LMS instance makes spatial queries to the Strabon endpoint for retrieving spatial objects that may be present
in maps and RDF descriptions of such resources. There are two typical cases:
•

When the user requests a machine-readable description of a map produced by a WMS GetMap request,
the LSM server queries for RDF resources stored in Strabon that may appear in the spatial extent of the
map (a bounding box) and belonging to the datasets shown in the map. For this task, the LSM server
constructs a SELECT query that retrieves information about each matching resource.

•

When the user requests a machine-readable description of a resource the LMS server makes a
DESCRIBE query for such resource.

Since version 1.0, the LMS server caches the responses in a local triple store (Apache Jena TDB5) avoiding
making redundant queries to Strabon.
Additionally, the user may request the LMS instance to create, to update or to delete some resources. These
requests are stored locally in the Apache Jena TDB, and, if required, stored permanently in Strabon by means
of SPARQL Updates. These modifications are performed as a batch operation periodically.

Client

Strabon

LMS server
Spatial query &
Resource description
<<SPARQL Query>>

Cache &
Updates

Apache Jena TDB

Batch
Updates
<<SPARQL Update>>

PostgreSQL

Figure 5 – Interaction between a LMS instance and the access/update service
5

http://jena.apache.org/documentation/tdb/
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Conclusions

In this document, we have described the setting up of a read-write endpoint supporting GeoSPARQL
specification. This document is the last deliverable of Work Package 16, where the provisioning of data for
the project has been fully covered, and acts as the bridge between the work done in this Work Package and
the LMS developed in Work Package 17.
This goal has been achieved by means of the use of Strabon which supports the querying of data using the
aforementioned standard. The document has described the steps followed in order to set up a GeoSPARQL
endpoint using Strabon and how this endpoint fulfils the requirements established for the LMS regarding
RDF data management and querying.
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