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Abstract

This document presents the final versions of the POl integration software components of the SLIPO Toolkit,
i.e., LIMES (linking), DEER (enrichment), and FAGI (fusion). For each software component, we first briefly
present the state of the art in its respective fields, as well as their interim versions delivered in M18 and
presented in the corresponding deliverables D3.1, D3.2, and D.3.3. In the following, for each software
component we present their latest versions, detail the improvements introduced, and present evaluation
experiments assessing their effectiveness and scalability.
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Executive Summary

This document presents the final versions of the POl integration software components of the SLIPO Toolkit,
i.e., LIMES (linking), DEER (enrichment), and FAGI (fusion).

il

LIMES implements a series of measures and distance functions for link discovery among POI
resources, as well as machine learning algorithms for automatic discovery of links among POI
resources. Further, LIMES incorporates mechanisms for interlinking validation and quality
statistics/indicators extraction to facilitate and assure the quality of the interlinking process.

The final version of LIMES (v1.7) extends the interim framework of LIMES (v1.0) presented in
Deliverable D3.1. In particular, we optimized the POI-specific (i) pointset distance, (ii) topological
relations and (iii) temporal relation discovery algorithms to enable big POI datasets handling, such
as the ones provided by our partners in the SLIPO project. All the new optimised approaches are
combined with the existing techniques within LIMES and are integrated with the SLIPO Workbench.
Moreover, we implemented a simple, yet efficient in our setting, distributed execution scheme-
based on FLINK and SPARK. Finally, we implemented a dedicated component in LIMES for extracting
statistics and quality indicators from the discovered links.

DEER is our software framework for the enrichment of POI datasets. Considering that a POI
knowledge base is simply a set of triples, the goal of the enrichment process is to (a) determine a
set of triples ae+ to be added to the source knowledge base and/or (b) determine a set of triples ae-
to be deleted from the source knowledge base. This type of enrichment is dubbed in our framework
as the dereferencing-based enrichment. In addition to dereferencing-based enrichment, DEER
provides other enrichment methods such as entity recognition and schema enrichment, as well as
mechanisms for quality statistics/indicators extraction to facilitate and assure the quality of the POI
enrichment process.

The final version of DEER extends the interim framework of DEER (v1.0.0), presented in Deliverable
D3.2. In particular, we extended the enrichment paradigm of DEER to support multiple datasets as
input and output as well as non-linear enrichment graphs. We optimized our parallel execution
engine to enable DEER to handle big POI datasets and the increased complexity of the enrichment
graphs. Moreover, we developed an optimized implementation of POl-specific enrichment
operators, such as the geo-distance operator. We also implemented an algorithm for automatic
learning the of enrichment graphs. Finally, we implemented a dedicated component in DEER v2.0
for extracting statistics and quality indicators for the input datasets as well as the output (enriched)
datasets.

FAGI is our software framework for the scalable and quality assured fusion of POI datasets. Fusion
consists in receiving two datasets containing POlIs and their properties (attributes), as well as a set
of links linking POI entities between the two datasets, and producing a third, final dataset, which
contains consolidated descriptions of the linked POls. Each POI entity in the final, fused dataset is
described by a set of non-redundant, non-conflicting, complete, properties, that have been derived
by merging the initial descriptions for the linked POls. FAGI implements a series of rules and actions
for link validation and fusion, as well as mechanisms for selecting the proper fusion actions in each
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case. Further, FAGI incorporates mechanisms for fusion validation and quality statistics/indicators
extraction to facilitate and assure the quality of the fusion process.

1 The final version of FAGI (v3.0) extends the interim framework of FAGI v2.0 presented in Deliverable
D3.3, with several improvements increasing the efficiency and scalability of fusion for POI entities.
In summary, we evaluated a series of similarity measures, extended and fine-tuned them, increasing
their similarity matching accuracy on the POl datasets at hand. Then, we created a set of predefined
fusion rules that are incorporated into FAGI, that serve as a guide for the end users of the platform
into constructing new fusion rules. We also implemented a dedicated component for extracting
statistics and quality indicators from both the input datasets and the output (fusion) results. To
support automatic recommendation of validation and fusion actions, we implemented a learning
mechanism for addressing the (a) validation of the pair of linked POls, deciding whether it should
be accepted or rejected, and the (b) selection of the most fitting action from a set of available fusion
actions. All the new techniques are integrated within the SLIPO Workbench. Finally, we have
implemented a simple, yet efficient in our setting, distributed execution scheme.

The layout of document is as follows.

In Section 1, and for each software component, we briefly describe their objectives in the frame of the SLIPO
project, discuss the state of the art and provide some background knowledge. Next, we briefly report our
achievements until the end of the project and the delivery of the final versions of all software components.

In Section 2, we present LIMES, our link discovery framework for linking POl datasets. First, we introduce its
features and architecture, and present an evaluation of our new linking optimization algorithms.

In Section 3, we present DEER, our POI enrichment framework. First, we introduce its features and

architecture, and present an evaluation of our new DEER execution engine.

In Section 4, we present FAGI, our fusion framework. First, we introduce its features and architecture, and
present an evaluation of its efficiency and scalability.

In Sections 5, 6, and 7 we present the user guides for LIMES, DEER, and FAGI respectively, including building
and installation instructions, configuration settings, and a short demonstration of the usage of the software.
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API

CL
CRS
FAGI
KPI

LD

LS

ML
NER
POI
RDF
SPARQL
ul

VM
WGS84

XML

Abbreviations and Acronyms

Atomic Enrichment Operators

Application Programming Interface
Command-Line Interface

Coordinate Reference System

Fusion and Aggregation of Geospatial Information
Key Performance Indicator

Link Discovery

Link Specification

Machine Learning

Named Entity Recognition

Point of Interest

Resource Description Framework

SPARQL Protocol and RDF Query Language
User Interface

Virtual Machine

World Geodetic System 1984 (EPSG:4326)

Extensible Markup Language
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