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Chapter 1 Introduction 

1.1. Research Motivation 

The research issues for heterogeneous information integration (HII) have become 

ubiquitous and critically important with the increasing dependence on 

Internet/Intranet and information technology (IT). In a contemporary firm, 

information is distributed company-wide due to competition, evolving technology, 

mergers, acquisitions, and geographic distribution. The popularity and dynamics of 

the Internet/Intranet is another source of this widespread distribution, with 

information represented and stored in different forms including structured data, 

semi-structured data, and unstructured data. Heterogeneity is here to stay for these 

very reasons and it is up to users and managers in terms of how and why to tackle 

the integration and distribution research issues.  

Although Information technology marks a new era in business management and 

enables any firm to achieve complicated e-business, it may face difficulty in dealing 

with the distributed and heterogeneous information sources. One of the main 

concerns is that the information obtained may be inconsistent and contradictory. The 

other is how to access the different information sources effectively and efficiently. 

Therefore, heterogeneous information integration has been at the top of list for IT 

investment and strategy (Jhingran, Mattos, & Pirahesh, 2002). Companies must 

make a concerted effort to tackle information integration. In light of this, the 

objective of this research is to address the research problems of interoperability, 

scalability and portability between multiple heterogeneous information sources. 
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However, so far the results are neither adequate nor complete.  

1.2. Research Issue 

There are some roadblocks in the way of achieving effective information 

integration. For example, information sources are distributed and the amounts of 

data are large. So the first target is to efficiently access multiple information sources 

and to decrease large amount of information transformation. Moreover, information 

sources are heterogeneous in system, syntax, structure and semantics (Sheth, 1998). 

A general way to deal with heterogeneity problems is to create a common data 

model. It plays the role of giving a common representation for the different 

information sources handled by it, and it offers users a global view of the 

information sources that can be accessed.  

In the previous works, they adopted expert-dependent method to create the 

common data model for the interoperability between the underlying heterogeneous 

information sources. It does not seem to fit in with syntactic as well as semantic 

web-based heterogeneous information integration in e-business (EB). So in this 

research, we try to find out a solution to solve this shortcoming in the previous 

works.  

The eXtensible Markup Language (XML) has been the W3C standard document 

format for exchanging information on the Web. It is a good candidate to be the 

lowest common denominator for integration tasking. Some of its numerous 

advantages are that it is simple and self-describing. Furthermore, some related 

technologies such as the query language utilized by it (for example, XQuery) have 

also been standardized recently. Due to the above advantages of XML, there are 
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more and more research adopted XML as the common data model. However, while 

XML can indeed establish interoperability between different information sources on 

the Web, its main limitation is that it copes only with structural heterogeneity; it can 

barely handle semantic heterogeneity. Hence, we deem that it can hardly reach the 

better interoperability of structure and semantics between heterogeneous information 

sources over EB settings. 

The clarification of implicit and hidden knowledge depends on ontologies, which 

can be regarded as an important and natural means to represent real world 

knowledge XML can hardly catch. For example, XML cannot catch the relationships 

like intersection, union, complement and so on. In contrast, ontologies are fit to 

represent such relationships. Hence, we try to combine this two different data 

models in order to reach better interoperability not only about structures but also 

semantics of the heterogeneous information sources. As such, ontology is added in 

this research to assist to reach not only structure but also semantic interoperability in 

HII. 

1.3. Research Objective 

This research dealing with HII alternative relies on XML with ontology assisted. 

The main objectives of this research are: 

1. To enable the web-based alternative to traditional HII in EB settings. 

2. To enhance both structural and semantic interoperability of the underlying 

heterogeneous information sources by extending global schema with ontology.  
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3. To enhance the query processing capability by taking the advantage of global 

schema’s easy and efficient query reformulation characteristics and working 

with ontology. 

1.4. Research Flow 

In this research, we first start by identifying the research issues and then review 

literature related to XML and ontology. This helps us understand the current state of 

development for XML and ontology technologies. At the same time, we examine a 

sample of well-known information integration methods, and review their 

representative literature. Second, a generic information integration model for 

heterogeneous information sources is analyzed and developed. We propose a schema 

and ontology-assisted HII method. We provide a generic construct oriented not ad 

hoc method to construct the needed global schema in XML. And under the 

consideration of the complexity of query reformulation, we choose global-as-view 

(GAV) approach to enable the interoperability of the underlying heterogeneous 

sources. However, due to the insufficient cabability of XML in dealing with the 

semantic interoperability, we add ontology as assisted. Afterwards, the HII method is 

implemented into a prototype system to prove the feasibility. At the end of this 

thesis, we conclude this research with a few remarks and future research directions. 

The research flow is shown in more details in Figure 1-1 as follows. 

 4



A Schema and Ontology-Assisted Heterogeneous Information Integration Study 
 

 

Figure 1-1: Research Flow 

1.5. Research Organization 

The thesis is organized as follows: 

Chapter 1 is an introduction to this thesis. It describes the research motivation, 

issues, objectives, flow, and thesis organization. 

Chapter 2 reviews a set of representative literature on standard information 

Prototype System Design and 
Implementation 

XML-based Information 
Integration Literature 
Review 

Research Motivation 

Research Issue 

Distributed Information 
Integration Literature 
Review 

Ontology-related 
Literature Review 

A Schema and Ontology-Assisted 
Information Integration Model 

Development 

Research Limitation and Discussion 

 5



A Schema and Ontology-Assisted Heterogeneous Information Integration Study 
 

integration methods and some ontology related literature.  

Chapter 3 presents the research method and research structure. It presents the 

details of our research structure including the method of data model integration, and 

the process of query resolution.  

Chapter 4 explicates the design of system implementation, the system platform, 

architecture and presentation. 

Chapter 5 provides research discussions and limitations. It details our discussion 

of the research method and prototype. It also describes the research limitations we 

have. 

Chapter 6 concludes this thesis with a few remarks and possible future research 

directions. 
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