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ABSTRACT OF THE DISSERTATION

INTEGRATION AND QUERYING OF HETEROGENEOUS, AUTONOMOUS,
DISTRIBUTED DATABASE SYSTEMS
by
Rukshan Indika Athauda
Florida International University, 2000
Miami, Florida

Professor Naphtali Rishe, Major Professor

Today, databases have become an integral part of information systems. In the past
two decades, we have seen different database systems being devel oped independently and
used in different applications domains. Today’s interconnected networks and advanced
applications, such as data warehousing, data mining & knowledge discovery and
intelligent data access to information on the Web, have created a need for integrated
access to such heterogeneous, autonomous, distributed database systems.
Heterogeneous/multidatabase research has focused on this issue resulting in many
different approaches. However, a single, generally accepted methodology in academia or
industry has not emerged providing ubiquitous intelligent data access from

heterogeneous, autonomous, distributed information sources.

This thesis describes a heterogeneous database system being developed at High-

performance Database Research Center (HPDRC). A mgor impediment to ubiquitous

vi



deployment of multidatabase technology is the difficulty in resolving semantic
heterogeneity. That is, identifying related information sources for integration and
guerying purposes. Our approach considers the semantics of the meta-data constructs in
resolving this issue. The major contributions of the thesis work include: (i.) providing a
scalable, easy-to-implement architecture for developing a heterogeneous multidatabase
system, utilizing Semantic Binary Object-oriented Data Model (Sem-ODM) and
Semantic SQL query language to capture the semantics of the data sources being
integrated and to provide an easy-to-use query facility; (ii.) a methodology for semantic
heterogeneity resolution by investigating into the extents of the meta-data constructs of
component schemas. This methodology is shown to be correct, complete and
unambiguous; (iii.) a semi-automated technique for identifying semantic relations, which
is the basis of semantic knowledge for integration and querying, using shared ontologies
for context-mediation; (iv.) resolutions for schematic conflicts and a language for
defining globa views from a set of component Sem-ODM schemas; (v.) design of a
knowledge base for storing and manipulating meta-data and knowledge acquired during
the integration process. This knowledge base acts as the interface between integration and
guery processing modules; (vi.) techniques for Semantic SQL query processing and
optimization based on semantic knowledge in a heterogeneous database environment; and
(vii.) aframework for intelligent computing and communication on the Internet applying

the concepts of our work.
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