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Preface

The World Wide Web (Web), which emerged in the early 1990s, has made
great strides in the late 1990s. Its explosive growth is expected to continue into
the next millennium. The contributing factors to this explosive growth include
the widespread use of microcomputers, advances in hardware (microproces-
sors, memory and storage) technologies, increased ease of use in computer
software packages, and most importantly — tremendous opportunities the Web
offers for all businesses. The consequence of the popularity of the Web as a
global information system is that it has flooded us with a large amount of data
and information. In this sea of data and information, searching for a piece of
information is like finding a needle in a haystack. Finding useful information on
the Web is often a tedious and frustrating experience. Therefore, new tools and
techniques are needed to assist us in intelligently searching for and discovering
useful information on the Web.

This book explores the concepts and techniques of Web mining, a promising
and rapidly growing field of computer science research with great potential in
e-business. Web mining is a multidisciplinary field, drawing on such areas
as artificial intelligence, databases, data mining, data warehousing, data visu-
alization, information retrieval, machine learning, markup languages, pattern
recognition, statistics, and Web technology. Moreover, depending on the type
of data and approach used, techniques from other disciplines may be applicable.

We present the Web mining material in this book from an information search

perspective. In this sense, we focus on issues relating to the efficiency, feasi-
bility, scalability and usability of searching techniques for Web mining. As a
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result, this book is not intended as an introduction to databases, data mining
or information retrieval, etc. However, we do provide enough background in-
formation to facilitate the reader’s comprehension in each area related to our
book.

The first part of the book focuses on information retrieval (IR) on the Web.
IR systems deal with the automated storage, retrieval, organization, and repre-
sentation of documents. It is widely used in libraries and government agencies
where a large amount of document storage and retrieval is necessary. Re-
search on IR includes categorization, classification, filtering, modeling, query
language, system architecture, user interface, etc.

IR mainly deals with natural language text that is often either not structured
or semistructured in nature. Consequently, the semantics of the text may be
ambiguous. In contrast, data retrieval tools in a database management system
(DBMS) deal with structured data that is semantically well defined. As long
as arecord satisfies a user’s query defined by a regular expression or relational
algebra, it will be retrieved by the DBMS.

Although DBMSs provide a satisfactory solution to data retrieval, they do
not provide users with search by topic or by subject. IR systems are an attempt
to answer the shortcomings of data retrieval systems. Their main goal is the
retrieval of documents relevant to a specific topic or subject according to the
user’s information need. Thus, the notion of relevance is at the heart of an
IR system. Since IR systems must interpret the user’s query, retrieving as few
irrelevant documents as possible is also their primary goal.

We dedicate the first part of the book to IR techniques because of their impor-
tance in Web mining. Searching is fundamental to mining useful information
and knowledge in any media type. Having the ability to find relevant documents
on the Web is an essential process in Web mining. The cleaner the data set, the
better the information and knowledge that can be extracted from it. In this part,
keyword-based and multimedia search engines, query-based search systems,
and mediators and wrappers are discussed.

The second part of the book reviews data mining (DM) on the Web. DM,
which emerged during the late 1980s, has made a great impact in both academia
and industry in the 1990s. Commercial products have appeared as a result of
many years of research prototype development.

In reality, DM is one of the steps in the evolution of information technology.
The main reason that it has gained attention in industry and scientific research
is because of the vast amount of raw data that has been accumulated over the
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past several decades. Putting these huge quantities of data to good use is the
objective of data mining.

DM, sometimes called knowledge discovery in databases (KDD), refers to
the extraction of knowledge from large amounts of data. DM has many stages
including data cleaning, data integration, data filtering, data transformation, pat-
tern recognition, pattern analysis, and knowledge presentation. Traditionally,
DM techniques have been applied to data warehouses, relational databases, and
transactional databases, where data are well structured and semantically well
defined. In principle, DM techniques can be applied to any kind of information
repository.

The Web is a distributed repository linked by millions of hyperlinks embed-
ded in hypertext documents called HTML. This large repository of information
provides many opportunities for DM. Unlike relational databases with struc-
tured, well defined semantics, the Web is semistructured in nature. Therefore,
in order to apply data mining to the Web, previous relational data mining tech-
niques require modification or new techniques must be invented.

In the second part of this book, basic concepts on data mining are first intro-
duced. Topics on text mining, Web data mining, and Web crawling are then
discussed, respectively.

The last part of the book is a case study. The case study focuses on a domain
specific search engine prototype called EnviroDaemon. This search engine
uses tools freely available on the Web to gather environmental science related
information on the Web.

Web mining, which emerged in the late 1990s, is a cross-disciplinary field.
This book is an effort to bridge the gap between information search and data
mining on the Web. The book provides enough background information on
both fields by presenting the intuition and mechanics of the best tools in each
field, as well as how they work together. We hope that this book will encourage
people with different backgrounds to contribute to Web mining.

The book is targeted towards researchers and developers of Web information
systems. It can serve as a supplemental text book to a one-semester undergrad-
uate/graduate course on data mining, databases and information retrieval.
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