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Summary 

Distributed database systems have become an essential 
and vital component to trading information and international 
exchange. Heterogeneous systems spread currently because it 
allows dealing with various forms of data sources. These 
systems address the problem of integrating heterogeneous data 
sources in several ways; the most famous systems use 
middleware approach. Although many middleware systems 
have been produced, most of them don't achieve distributed 
database advantages. Also they face some problems that have 
bad effects on their performance. 

This thesis proposes a new model of a middleware 
system special for heterogeneous distributed databases. The 
objective of this system is to achieve some advantages like 
scalability, autonomy, reliability and high performance. 

Also a new wrapper is designed to overcome the main 
weaknesses in former middleware systems such as bottleneck, 
and high network communication cost. 

The proposed wrapper has been implemented, and tested 
for many of the various queries for assessing the performance. 
Also a comparison between the new wrapper's processing time 
with the time for one of the known systems have been made. 
Better results and clear improvement in performance have 
been achieved. 

The thesis is divided into five chapters and two 
appendices: 
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Chapter 1: This chapter presents fundamentals of 
distributed database systems, their basic 
concepts, advantages and problems, with their 
different types and architectures. It also gives 
an overview of the basic technical issues of 
distributed databases design. 

Chapter 2: This chapter reviews the basic concepts of 
data integration systems, their definitions, 
characteristics, classification, and various 
approaches. It also surveys the most popular 
systems that relay in its design on middleware 
systems.   

Chapter 3: In this chapter a detailed study is devoted to a 
proposed wrapper (IWRAP) for dealing with 
queries coming from the middleware system. 
This study includes the proposed wrapper 
architecture, services and components (the 
controller, the schema integrator, and the 
query translator). An algorithm with its flow 
chart for each component is presented. This 
chapter, also, surveys other wrappers.  Finally 
it presents experimental results of measuring 
the proposed wrapper's performance compared 
with another wrapper. 
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Chapter 4: This chapter proposes a model for a new 
middleware system (Open-Gate) which is 
specially designed for heterogeneous 
distributed databases using the proposed 
wrapper. It contains a study of the system's 
environment, architecture, storages (the query 
queue, and the data cache), and components 
(The manager, the global integrator, the query 
processor, and the data collector). It 
introduces algorithms and flow charts for all 
storages and components. It also focuses on 
the main characteristics of the proposed 
system such as autonomy, scalability, 
reliability and high performance. 

Chapter 5: Conclusion and future work. 

Appendix A: It gives a brief study of some other 
middleware systems. 

Appendix B: It presents the source code for the proposed 
wrapper. 
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