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Abstract

For more than two decades up to now, schema matching is a basic problem in many
application domains such as data integration, Electronic business, data warehousing, and
semantic query processing. Many individual and hybrid approaches were proposed to
solve this problem semi-automatically either at element or schema levels.

In this study we propose a new approach to solve this problem at the element level using
thesaurus. Thesaurus which is a well-known tool from the domain of Information
Retrieval (IR) is used here to determine the matches between schemas elements through
analyzing their textual descriptions.

Our matching process passes through three main steps: 1) data extraction, 2) data analysis
and element matching, 3) result viewing. A full application was implemented, and many
experiments were carried out to test our methodology. Initially, raw data were collected
from the Internet for three different knowledge domains ;(Agriculture, Computer Science,
and Education), and then it was processed to become suitable to our experiments. In our
experiments we tried to find the equivalent courses from two different lists of courses for
each knowledge domain depending on the analysis of course description. The similarity
matrix between elements was built and the maximum values were considered as matches.
The completeness, effectiveness, and accuracy measures were used to evaluate our
results, two experiments of three show positive results with average Precision of 24% and

32% in average for Recall.
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Chapter One

Introduction

Data exchange and integration among different systems is one of the famous problems in
computer science, this is because these systems were almost developed separately for
different uses and their data are stored in variant structures (schemas) an.d formats. The
development of technology and knowledge makes it necessary to exchange and integrate
data between such systems. Most of solutions that were introduced to overcome this
problem were mainly built on schema mapping. Schema mapping (sometimes it's called
“"schema matching") is an increasingly important problem itself (Dong Ce, Bailey James,

2006).

Over the past three decades, many approaches were proposed to automate this process
with less cost and high accurate and complete outcome. Tools and methods from different
domains were used to solve this problem. Thesaurus which is a well-known tool from the
domain of Information Retrieval (IR) is proposed here as a new approach to solve the
problem of schema matching. The idea of this approach is to discover the matches
between schemas through examining the similarity of textual description of schemas’
elements using thesaurus. Evaluations of the main arguments (completeness,
effectiveness, and accuracy) of the results were measured, and showed good indicators

about using thesaurus as schema matcher.

1.1 Motivation

Through our work at The Information and Communication Technology Center (ICTC) at
Al-Quds Open University (QOU), the process of exchanging and integrating data between
different systems; such as registration, accounting, stock, library, e-learning system...

etc., is one of the issues that consume great attention and efforts. Exchanging and




integration data not only an issue between internal systems, but also considered as a
challenge when it required with external data sources such as Universities, Collages,
Ministries, or other related crops. Some of these data integration processes are carried out
partially automatically, but other most impose manual intervene, especially when some
systems are not developed by the ICTC and doesn't match the global design and naming

profiles used by other systems.

This mater motivated me to address this area of data integration; our sense was that an
improvement in the ways of work and the quality of outcome could be achieved, since the
terms related to the used systems are nearly limited. Through surveying the related
literature, it was recognized that the problem was universal, and still an open research
area, our ambitious to solve this problem was increased, the goal becomes to participate in

solving this world wide problem.

1.2 Organization

Our methodology of schema matching using thesaurus is presented by details throughout
this thesis, it can be considered as theoretical and technical specifications of our
methodology and its implementation. An Introduction to the subject and the motivation

issues were introduced above, the rest of this thesis is organized as follows:

Chapter two presents a literature review about the problem of schema matching, surveys,
and the most common approaches that are proposed to solve this problem in time line.
Chapter three briefly introduces the thesaurus which is the tool from IR domain that we
will use as the core of schema matching process. Our methodology is discussed in details
in chapter four, whereas chapter five explains the issues of our implementation. Case

studies including both thesauri and schemas data in addition to our experiments and its

[ES]



Jimitations are expressed in chapter six. In chapter seven we discuss our results and its

evaluation. Finally, we conclude our work and explain the future work in chapter eight.
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Chapter Eight
Conclusion and Future Work
Many approaches were proposed to solve the problem of schema matching, as indicated
in the literature review, we out lined a brief description for some of these approaches in a
time line, in addition to introduced surveys. Our study proposes the Thesaurus as a tool to
solve this problem. Our methodology was developed depending on the literature of the
subject. A full application was developed to test our methodology, and experiments were

held on.

The goal was to solve the problem of schema matching by exploiting thesaurus in schema
matching through the process of analyzing textual descyi ptions' of schemas' elements. To
achieve this goal, we develop our methodology which consisted of three phases; data
extraction, data analysis and clements matching, and the result viewing phase. Through
these phases the elements and their descriptions were extracted from the input schemas
and filtered against stop words, then thesaurus was applied onto each element's

description, a similarity matrix were built and the best matches were chosen and viewed.

To test this methodology we have developed a full] application which consisted of two
parts; Database and GUIL. Our experiments' data were collected from the Internet; three
thesauri of different knowledge domains in addition to input schemas of our experiments'
were downloaded and justified to become Suitable to our experiments. In our experiments
we try to find the equivalent courses from two different lists of courses in certain
knowledge domain. The course number represents the element name of the schema whijle

course description represents the textual description of the element.
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Through our subject literature’s study, and while we were designing, developing,
implementing, testing our methodology, and evaluating results, all indicators point
towards that thesaurus can be used as a tool to solve the problem of schema matching.
Our experiments’ results were promising; for two of three of our experiments we have a
positive result (i.e. we have correct matches), with closed precision and recall ratios. In

addition, the following conclusions were arrived:

1. For more than two decades, the problem of schema matching stills an open
research topic.

2. The importance of schema matching stems from the increasingly need of it in
wide and different areas, for example, and not limited to data warehousing,
semantic query processing, data integration, and E business.

3. Many individual and hybrid approaches were developed to solve this problem;
Individual approaches that based on single matching criteria can be classified into
these categories: Instance vs. schema, Element vs. structure matching, Language
vs. constraint, Matching cardinality, and Auxiliary information. Hybrid
approaches combine either some of individual approaches into one, or combine
the results from many individual approaches into one composite matcher.

4. Many classifications of schema matching approaches were introduced through
many surveys. Classifications depend on different levels of opposite factors such
as: Instance vs. schema, Element vs. structure matching, Language vs. constraint,
Matching cardinality, and others.

5. None of proposed techniques introduce a satisfactory solution of this problem

although some of these techniques were better than others.
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6. The results of our experiments show that thesaurus which is a well-known tool
from the Information Retrieval (IR) domain can be used as a tool to solve the
problem of schema matching. The base of this is the process of analyzing texts
that describe the schemas and schemas’ elements.

7. The speed of searching about terms into thesaurus database is strongly affected by
structure design of the database and the used algorithm to search the database.

8. Many factors affect the outcome of schema matching using thesaurus; these
factors are related to both thesauri and schemas, such as number of terms in
thesauri, and the depth of descriptions of schemas elements. Through our
experiments it was noticeable that the average words count in textual descriptions
has more effect than the number of terms in thesaurus.

9. More tunings of used thesauri and elements' descriptions are required to achieve

better results than we have in our experiments.

8.1 Future Work

This study investigated a new approach to solve the problem of schema matching using
thesaurus at the element level. It can be considered as a start point toward a generic
schema matching that doesn't depend on single factor to solve the problem; as a result,
currently we are developing a generic tool that uses thesaurus as the core of schema
matching process in addition to depending on more factors that can be extracted from the
schema such as elements’ attributes, data types, ... etc. The ability of using other schema
formats such as text files, ER diagrams, DTDs, and others, as the input of our matcher is
one of our considerations within the future development of our methodology. Our
matcher can be integrated with other schema matching systems that depend on different

criteria.



Our results shows that may be a relation between the number of terms in thesaurus and

the average words count in elements’ description, the exploration of this relation is one of

our future concerns.
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