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ABSTRACT

Ontology mapping as a semantic data integration approach has evolved from traditional data integra-

tion solutions. The core problems and open issues related to early data integration approaches are also

applicable to ontology mapping on the Semantic Web community. Therefore, in this review the authors

present the related literature, starting from the traditional data integration approaches, in order to

highlight the evolution of data integration from the early approaches. Once the roots of semantic data

integration have been presented, the authors proceed to introduce the state-of-the-art of the ontology

mappings systems including the early approaches and the systems that can be compared through the

Ontology Alignment Initiative (OAEI).

INTRODUCTION

Ontology mapping is considered to be one of the
major roadblocks towards successful data and
information integration on the Semantic Web.
This is also supported by the fact that a signifi-
cant amount of research effort has been invested
in this area during the last 14 years. The invested
research effort has brought numerous ontology
mapping systems into various operational stages.
The most successful approaches have participated
in the OAEI (Ontology Alignment Evaluation
Initiative), whichis aninternational benchmarking
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effort in this domain. The participation level of
the mapping systems have varied during the past
8 years but the flagship approaches, including
our ontology mapping approach DSSim (Nagy
& Vargas-Vera, 2011; Nagy et. Al., 2008, 2006,
2005), have dominated the group of consistent
participants in terms of mapping quality and the
number of mapping tasks being performed. The
main advantage of participating in the OAEI is
that systems can be compared and evaluated under
the same conditions (Euzenat,2002,2004,2006;
Euzenat et al., 2005,2007, 2009; Euzenat & Sh-
vaiko, 2007).
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IMPORTANCE OF THE PROBLEM

The problem of ontology mapping is important
becauseits solution have animmediate application
in search engines, question answering systems,
etc. In fact the Information Retrieval community
could in principle profoundly benefit from this
proposed work. Based on the systems currently
available at competitive level, we have visualized
that the key challenges are as follows:

a.  Robustness across domains: Most systems
use multiple techniques such as heuristics,
machine learning or Natural Language
Processing (NLP) in order to transform the
information in the ontologies into their in-
ternal representation. For example, ASMOV
(Jean-Mary et al.,2009) uses domain specific
background knowledge whereas RiMOM
(Zhang et al., 2009) applies pre-defined
rules to assess similarities. Anchor-Flood
(Seddiqui & Aono, 2009) and TaxoMap
(Hamdi etal., 2009) have been designed
to exploit large textual descriptions of the
ontology concepts, which is an assumption
that cannot be satisfied across domains.
These techniques have the problem that could
impact domain independence negatively
because they require a-priori knowledge
fromadesigner. Itisimportant to emphasize
that ontology designers will always have the
freedom to model their domain according
to their need. In the same way, database
designers can come up with different mod-
els for the same problem. To overcome this
problem existing systems utilize various
types of domain knowledge (heuristic rule
or training data set).

b.  Uncertainreasoning: Some ontology align-
ment systems provide limited reasoning
support, in order to derive new information
from the input ontologies. Unfortunately, not

enough emphasis is placed on the reasoning
partin spite of the fact thatit has the potential
to provide an added value to the systems.
Furthermore, the uncertain reasoning pos-
sibility is completely missing from many of
the existing systems.

c.  Managing conflicts: Conflict detection is
only provided as a post-processing func-
tionality. However, conflicts that normally
appear during the mapping process are not
treated properly by the current solutions.
Managing conflicting information does
have the potential to improve the end results
slightly or moderately depending on the
domains.

d. Mapping optimization: Only two systems
(RiIMOM, TaxoMap) consider optimization
of the mapping process, while the rest of the
systems do not even consider it as a problem
at this stage. This can be explained by the
fact that most of the systems have not faced
the problem of processing large-scale real
world ontologies. While it is true that opti-
mization issues can be addressed later on, it
is important that the mapping solutions are
conceived with scalability options.

e. Mapping visualization: Each system pres-
ents the mapping result to the users, although
little emphasis has been placed on how these
results are presented. Most systems show the
results as a list of mapping pairs, and only
some employ two-dimensional graph-based
visualization. Additionally, there is no way
to examine how the system produced these
results as only the end results are kept.

This paper discusses the state of the art in
ontology alignment presenting the problem of
alignment from two perspectives Databases and
Ontologies research. Firstly, the paper presents an
overview of data integration. Secondly, it shows
relevant work on semantic data integration (from
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