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Preface 

A felicitous wording by Don Knuth (The Art of Computer Program
ming Vol. 3) stated: "when faced with a mountain of data, people are 
tempted to use a computer to find the answer to most difficult queries 
they can dream up". He continues, however, by saying: "The desired cal
culations are possible, but they're not right for everyone's application." 
Indeed, novel and emerging application fields incur new requirements 
for data types and query processing techniques. It is, therefore, a ne
cessity to advance traditional and established methods to meet the new 
challenges. 

In the well honored field of querying large collections of textual in
formation, the two main classes of data structures comprise inverted 
and signature indices. Nevertheless, databases have evolved (and will 
continue to do so). Besides text, data types for multimedia are now 
supported, such as images, video, and audio. Therefore, new query pro
cessing techniques have been devised to facilitate storage and searching 
of this new "mountain." Moreover, another milestone in the develop
ment of today's database systems (and not only) is the Web, which has 
become the standard means of information dissemination, with applica
tions like e-commerce or e-Iearning. For such novel applications, recent 
work has shown that in several cases traditional indices cannot address 
all the new requirements. 

The key concept in this monograph is the development of new index
ing and query processing methods for the aforementioned applications. 
The focus is on the notion of signature. However, what is called signa
ture does not have exactly the same meaning as it did in text databases. 
The challenges posed by the new applications demand a different desig
nation of hashing information in bit-strings, a.k.a. signatures. For in
stance, queries like similarity searching, e.g., for similar images or similar 
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Web-user behavior, are very different from plain searching of text-term 
containment. 

This book may serve as a textbook for graduate students specializing 
in database and information retrieval systems, or for database profes
sionals that are involved in the development of applications in multime
dia databases or the Web. Emphasis has been given on structure de
scription, implementation techniques and clear evaluation of operations 
performed (from a performance perspective) . Technical detail, although 
increased, does not prevent readers to get accustomed to the discussed 
issues through explanatory examples. Furthermore, it can serve as a ref
erence on each specific subject, since it also surveys existing techniques. 

The book is divided in three parts. The first part consists of four chap
ters and illustrates the fundamental data structures, which will serve as 
a basis for the applications given in the next two parts, each consisting 
of two chapters. Each chapter ends with references for further reading. 
The final section gives directions for work in other research fields. 

In the first part, Chapter 1 defines the fundamental notions for super
imposed signatures. Chapter 2 describes signature indexing with tree 
structures. Emphasis is given on the tree building operations. The next 
chapter contains indexing methods based on hash structures, along with 
organization schemes at the data level, which are based on the previ
ous tree methods. Chapter 4 illustrates compression techniques, that 
manage to reduce I/O overhead and to improve query performance. 

The first chapter of the second part explains the representation of im
age data with thematic layers by using signature based indexing schemes 
for organizing color with spatial information in image data. Chapter 6 
is about the processing of similarity queries over image data. 

In the third part, Chapter 7 considers the querying of click-stream 
data (representing Web-user sessions) and the problem of incorporat
ing similarity measures within signature representations. Chapter 8 de
scribes the storage and querying of large Web-logs, dealing with the 
important factor of preserving the ordering of Web-user accesses. 

Finally, we have included an Addendum that briefly reviews related 
work on signature based schemes in other paradigms. 

YANNIS MANOLOPOULOS 

ALEXANDROS NANOPOULOS 
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