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Abstract

This document presents initial version of the POI transformation software of the SLIPO Toolkit. First, we
provide an overview of the transformation process as employed during the POl data integration lifecycle in
SLIPO, and we survey the current state-of-the-art in geospatial data transformation to RDF. Then, we give
an overview of the initial, current, and envisaged full-fledged functionality of TripleGeo, the transformation
software of the SLIPO Toolkit. We thoroughly analyse its components and explain its current support for
attribute mappings and classification schemes for POls. We also describe its novel functionality for reverse
transformation from RDF to de facto geospatial formats. Finally, we report performance results from a
comprehensive evaluation of the software that confirms its efficiency against a variety of input POI
representations and formats, underscoring its potential for coping with scalable data volumes.
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Executive Summary

This document presents initial version of the POI transformation software of the SLIPO Toolkit, which is the
entry point for POl datasets in the SLIPO lifecycle. Such data assets may come from a variety of spatial
repositories (databases, geographical files, Web APIs, etc.) and may have been maintained under diverse
schema representations. Hence, Extract-Transform-Load (ETL) processes, tools, protocols, and workflows
are required for mapping and transforming such POl data and metadata into RDF adhering to the common,
vendor-agnostic, and extendable SLIPO POI ontology presented in Deliverable D2.1.

TripleGeo implements interfaces for accessing POl data in diverse geospatial file formats and DBMSs and
extracting them into RDF with geometries under the OGC GeoSPARQL standard. It also incorporates
facilities that enable their mapping to an ontology according to well-established vocabularies, as well as
assignment of POI entities to categories under a user-specified classification scheme. Since POI data need
to be accessible and exploitable by existing software and services, TripleGeo also includes facilities for the
reverse transformation of RDF triples into POI formats. Compared to its initial release, its current version 1.4
has improved support for a great variety of input POI representations and formats, can handle all thematic
(i.e., non-spatial) attributes available per POI, and is able to transform millions of POls in a few minutes. This
testifies the potential of this software to cope with even more scalable POl datasets in future releases, by
employing more efficient data partitioning schemes and parallelization in modern cluster infrastructures.

The layout of this document is as follows.

In Section 1, we introduce the setting of the transformation task in the context of SLIPO. We describe the
objectives of this task and offer a survey of related work on transformation of geospatial information to RDF.
Finally, we briefly report our achievements regarding the development of TripleGeo tool until M15, and the
features currently available in its ver.1.4.

In Section 2, we discuss our progress in developing the TripleGeo software, starting from its original source
stack (ver.1.1) obtained from the GeoKnow project, describing the improved functionality available in the
current release (ver.1.4), and outlining our plans for advanced efficiency and scalability for the final release
(ver.2.0).

In Section 3, we provide a detailed account of the transformation process as carried out by the current
version of TripleGeo. This includes support for attribute mappings and classification schemes, as well as an
API for registering POls in the SLIPO ldentifiers Registry. We also discuss our initial scheme for achieving
scalability over large geospatial datasets with multiple worker threads.

In Section 4, we outline the processing flow of reverse transformation and explain how it is possible to
reconstruct RDF data of POls with geometries into records stored in a geospatial file.

In Section 5, we present a complete user's guide to TripleGeo ver.1.4 along with indicative execution
examples that demonstrate its operation against POl datasets.

In Section 6, we evaluate the efficiency and scalability of TripleGeo against large POI datasets extracted
from OpenStreetMap and stored in various geospatial repositories. This experimental evaluation confirms
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the versatility of the software and testifies its potential for handling even larger POI datasets in future
releases.

Section 7 offers conclusions and outlines our plans for future extensions of the TripleGeo software.

Finally, in the Annex we provide indicative examples on configuring TripleGeo execution, as well as sample
mappings and classification schemes applied on POl datasets.
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API
CRS
Csv
DBMS
EPSG
ETL
GIS
GML
GPS
GPX
GUI
HDFS
INSPIRE
ISO
JDBC
JSON
KML
MBR
OGC
OSM
OWL
POI
RDF
RDFS
REST
RML

SPARQL
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Abbreviations and Acronyms

Application Programming Interface
Coordinate Reference System

Comma Separated Values

DataBase Management System

European Petroleum Survey Group
Extract-Transform-Load

Geographical Information Systems
Geography Markup Language

Global Positioning System

GPS Exchange Format

Graphical User Interface

Hadoop Distributed File System
INfrastructure for SPatial InfoRmation in Europe
International Organization for Standardization
Java DataBase Connectivity

JavaScript Object Notation

Keyhole Markup Language

Minimum Bounding Rectangle

Open Geospatial Consortium
OpenStreetMap

Web Ontology Language

Point of Interest

Resource Description Framework
Resource Description Framework Schema
REpresentational State Transfer

RDF Mapping Language

SPARQL Protocol and RDF Query Language
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SaQL
UML
URI
uuIiD
VM
WES
WMS
WKT
WGS84
W3C
XML
XSD
XSL
XSLT

YAML

Structured Query Language

Unified Modelling Language

Uniform Resource Identifier

Universally Unique IDentifier

Virtual Machine

Web Feature Service Interface (OGC Standard)
Web Map Service (OGC Standard)

Well Known Text

World Geodetic System 1984 (EPSG:4326)
World Wide Web Consortium

Extensible Markup Language

XML Schema Definition

EXtensible Stylesheet Language

Extensible Stylesheet Language Transformation

YAML Ain't Markup Language
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