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Preface 

In today's knowledge society, a large number of information systems use many 
different individual schemas to represent data. Ontologies are one promising 
approach for representing knowledge in a formal way. Many such ontologies 
have been developed in recent years. Semantically linking these ontologies 
is a necessary precondition to establish interoperability between agents or 
services, or simply humans working with them. Consequently, ontology align­
ment becomes a central issue, when building a world-wide Semantic Web. 
Integrating data per se is a billion dollar industry. As one can easily imagine, 
this cannot be done manually beyond a certain complexity, size, or number 
of, here, ontologies. Automatic or at least semi-automatic techniques have 
to be developed to reduce the burden of manual creation and maintenance of 
alignments. 

The purpose of this book is to foster understanding in new semantic tech­
nologies, data integration, and the interaction between the two fields. In this 
application-driven work, the reader is presented a methodology and advice for 
a concrete tool for aligning ontologies. This is going to be done on theoretical 
and practical level for both research-focused audiences and developers. Goal 
is not to align ontologies by only integrating the syntax, but actually bringing 
together entities which have the same meaning, thus bridging the semantic 
gap. 

The book begins with a short motivation, followed by a thorough inves­
tigation of the foundations. including up-to-date related work on ontology 
alignment and application scenarios with their respective requirements. The 
six-step ontology alignment process consists of determining relevant features 
of individual entities, selection of promising alignment candidates, similarity 
assessment and aggregation, interpretation of the similarities for alignment, 
and, if applicable, several iterations thereof. As result one receives those pairs 
of entities which correspond to each other. Complex similarity considerations 
are claimed the key for identifying these alignments. The basic approach 
is extended through novel methods focusing on efficiency, machine learning 
optimization, active user inclusion, scenario-adaptive alignment, and an in-



xvi Preface 

tegrated strategy. The implementation and evaluation shows that both the 
(semi-) automatic ontology alignment process itself and its output improve 
significantly. Examples of running applications using the new strategies in­
cluding one commercial product prove the practical value. Further pointers 
for next steps in ontology alignment are given including a generalization for 
other structures and schemas before a summary closes this work. 

Using semantic features can help to reach levels of alignment which 
have never been possible before. The exploitation and application of these 
advantages is just starting. Methods in this work are basic elements of this 
development and are expected to be continuously enhanced. In this sense, 
they will lastingly affect future research and implementation. Therefore, the 
topic of ontology alignment coupled with the application-focused methodol­
ogy is appropriate to excite interest of a broad readership. 

Karlsruhe, April 2006 
Marc Ehrig 
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