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ABSTRACT

This chapter introduces how to effectively orga-
nize ontology languages and ontologies and how
to efficiently process semantic information based
on ontologies. In this chapter we propose the
hierarchies to organize ontology languages and
ontologies. Based on the hierarchy of ontology
languages, the ontology designers need not bear
in mind which ontology language the primitives
exactly come from, also we can automatically
and seamlessly use the ontologies defined with
different ontology languages in an integrated en-
vironment. Based on the hierarchy of ontologies,
the conflicts in different ontologies are resolved,
thus the semantics in different ontologies are
clear without ambiguities. Also, these semantic-

clear ontologies can be used to efficiently process
the semantic information in Semantic Web and
e-business.

INTRODUCTION

The Extensible Markup Language (XML) (Bray
et al., 2004) developed by the World Wide Web
Consortium (W3C) hasrecently emerged as anew
standard for data representation and exchange on
the Internet. However, the information exchange
based on XML is at the syntactic level (Garshol
& Moore, 2004). Nowadays, how to process and
exchange semantic information becomes very
important. Semantic Web and e-business are two
important applications which need to process the
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semantic information. Semantic Web (Lee, 1999)
means that the Web pages are annotated with the
concepts (terms and relationships) from sharing
ontologies; because Web information refers to the
sharing ontologies, computers can automatically
understand and process the semantic information.
Similarly, when different partners (agents) of e-
business refer to the sharing concepts in ontolo-
gies, they can semantically communicate with
each other. This is a semantic e-business which
is different from the traditional e-business. To
process the semantic information, the traditional
e-business is a person-to-person communication;
now with ontologies the semantic communica-
tion of e-business partners is an agent-to-agent
communication.

It can be seen that ontologies play a core role
in processing semantic information. An ontology
defines the basic terms and relationships compris-
ing the vocabulary of a topic area, as well as the
rules for combining terms and relationships to
define extensions to the vocabulary (Gruber, 1993).
How to organize ontologies and clearly define
the semantics in ontologies are very important.
Presently, the ontologies are built by different
organizations for their own purposes, therefore we
need to effectively organize different ontologies
together with hierarchies, then the concepts of
the ontologies can be efficiently used to annotate
Web pages and e-business agents, and semantic
information can be efficiently processed based
on the well-organized ontologies.

To define ontologies, ontology languages
are required. Ontolingua (Gruber, 1992) is an
ontology interchange language which was pro-
posed to support the design of ontologies. Loom
(MacGregor, 1991), a knowledge representation
system, is used to provide deductive support. We
will further introduce the XML-based ontology
languages in the “Background” section.

Inthis chapter, we propose hierarchies to effec-
tively organize ontology languages and ontologies
and discuss how to efficiently process semantic
information in Semantic Web and e-business.

The rest of this chapter is organized as follows.
In the “Background” section, we introduce the
background and the motivation of this chapter. In
the “Ontology Language Organization” section,
the hierarchy to organize ontology languages is
proposed. We propose the hierarchy to organize
ontologies and discuss how to resolve the conflicts
in the ontology hierarchy in the “Building Ontol-
ogy System” section. How to efficiently process
the semantic information in the Semantic Web
and e-business is discussed in the “Semantic
Information Processing in the Semantic Web and
E-Business” section. Inthe “Conclusion” section,
we summarize this chapter.

BACKGROUND

Some comparisons have been done to compare
different ontology languages. Although XML(S)
has no semantics, it may help bootstrap the de-
velopment of content and tools for the Semantic
Web (Gil & Ratnakar, 2002). Another comparison
(Gomez-Perez & Corcho, 2002) about ontology
languagesis fromthree aspects, thatis, (1) general
issues (partitions and documentation), (2) attri-
butes (instance attributes, class attributes, local
scope, and global scope), and (3) facets (default
value, type constraints, cardinality constraints,
and documentation). The existing works are
mainly about comparing different ontology lan-
guages, then choosing the best ontology language
to use. Different from the existing works, this
chapter is mainly about how to organize ontol-
ogy languages and ontologies with hierarchies,
therefore we mainly compare the changes of
primitives in different ontology languages. From
these changes, we can find the change trends of
ontology languages, then it is motivated, that s, it
is very important to effectively organize different
ontology languages.

The Simple HTML Ontological Extensions
(SHOE) (Luke & Heflin, 2000) extends HTML
with machine-readable knowledge annotated,
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