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Preface

This book provides an overview of the important issues in information retrieval,
and how those issues affect the design and implementation of search engines. Not
every topic is covered at the same level of detail. We focus instead on what we
consider to be the most important alternatives to implementing search engine
components and the information retrieval models underlying them. Web search
engines are obviously a major topic, and we base our coverage primarily on the
technology we all use on the Web,' but search engines are also used in many other
applications. That is the reason for the strong emphasis on the information re-
trieval theories and concepts that underlie all search engines.

The targer audience for the book is primarily undergraduates in computer sci-
ence or computer engincering, but graduate students should also find this useful.
We also consider the book to be suitable for most students in information sci-
ence programs. Finally, practicing search engineers should benefit from the book,
whatever their background. There is mathematics in the book, but nothing too
esoteric, There are also code and programming exercises in the book, but nothing
beyond the capabilities of someone who has taken some basic computer science
and programming classes.

The exercises at the end of each chapter make extensive use of a Java™based
open source search engine called Galago. Galago was designed both for this book
and to incorporate lessons learned from experience with the Lemur and Indri
projects. In other words, this is a fully functional search engine that can be used
to support real applications. Many of the programming exercises require the use,
modification, and extension of Galago components.

! In keeping with common usage, most uses of the word “web” in this book are not cap-
italized, except when we refer to the World Wide Web as a separate entity.
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Contents

In the first chapter, we provide a high-level review of the field of information re-
trieval and its relationship to search engines. In the second chapter, we describe
the architecture of a search engine. This is done to introduce the entire range of
search engine components without getting stuck in the details of any particular
aspect. In Chapter 3, we focus on crawling, document feeds, and other techniques
for acquiring the information that will be searched. Chapter 4 describes the sta-
tistical nature of text and the techniques that are used to process it, recognize im-
portant features, and prepare it for indexing, Chapter 5 describes how to create
indexes for efficient search and how those indexes are used to process queries. In
Chaprer 6, we describe the techniques that are used to process queries and trans-
form them into better representations of the user’s information need.

Ranking algorithms and the retrieval models they are based on are covered
in Chapter 7. This chapter also includes an overview of machine learning tech-
niques and how they relate to information retrieval and search engines. Chapter
8 describes the evaluation and performance metrics that are used to compare and
tune search engines. Chapter 9 covers the important classes of techniques used for
classification, filtering, clustering, and dealing with spam. Social search is a term
used to describe search applications that involve communities of people in tag-
ging content or answering questions. Search techniques for these applications and
peer-to-peer search are described in Chapter 10. Finally, in Chapter 11, we give an
overview of advanced techniques that capture more of the content of documents
than simple word-based approaches. This includes techniques that use linguistic
features, the document structure, and the content of nontextual media, such as
images or music.

Information retrieval theory and the design, implementation, evaluation, and
use of search engines cover too many topics to describe them all in depth in one
book. We have tried to focus on the most important topics while giving some
coverage to all aspects of this challenging and rewarding subject.

Supplements

A range of supplementary material is provided for the book. This material is de-
signed both for those taking a course based on the book and for those giving the
course. Specifically, this includes:

o Extensive lecture slides (in PDF and PPT format)
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o Solutions to selected end—of—chapter problems (instructors only)
o Test collections for exercises
¢ Galago search engine

The supplements are available at www.search-engines-book.com, or at www.aw.com.
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