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Preface 

In the past few years the area of data management has become an 
extremely important one in computer science. Large volumes of non
numerical data are stored in large data banks and are processed by 
complex queries from time to time as the need arises. The techniques 
that are used for numerical information processing cannot be easily applied 
to nonnumerical information because of the complex logical structures 
inherent in them. Most of the techniques for handling nonnumerical 
information processing have been deve\oped by practitioners, and very few 
formai descriptions are available in written form. Researchers associated 
with prestigious universities and large computer manufacturers have been 
doing basic research to understand these techniques at a fundamentallevel. 
Their works are scattered in many journals, technical reports, proceedings 
of meetings, etc. This presents sorne very difficult problems for an instructor 
putting together a course in fundamentals of data management organization. 
The problem is more difficult for students. 1 have lost count of the number 
of times 1 have been asked by a student for reprints and references and 
by teachers to give seminars and lectures in their classes. There is no 
text book on the market dealing with the theories of data base organization 
and usab\e at a graduate level. There is no book on the market covering 
such basic concepts as theories of data description models, logical structures 
ol queries, combinational query sets, quadratic residue transformations, 
balanced filing schemes, the consecutive retrieval property, and organization 
on drums. These topics can be found in journal articles. which are on a 
level that good researchers can understand. They are not written for 
students. In view of the great importance of this area of knowledge in 
computer science, 1 felt that this vacuum should not be allowed to remain 
any more. 
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x PREFACE 

The textbooks that have been written on data management are directed 
toward undergraduate students at elemenlary or senior level and concentra te 
on either algorithmic aspects or system aspects of data management. In 
tbis book 1 have tried to put the basic theories and techniques of data 
management in the foreground, ignoring the systems details of information 
management. Chapters 1 ~4 are directed toward senior-level undergraduate 
students and Chapters 5-8 are directed toward graduate students. 

The eight chapters of the book coyer the following subjects: (1) data 
structure, (2) queries and query languages, (3) searching on one field, 
(4) key to address transformation, (5) algebraic filing schemes, (6) consecutive 
retrieval property, (7) organization on drum storage, and (8) access path 
retrieval. 

Chapter 1 covers sorne primitive concepts of data description, basic 
mathematical ideas relevant to the materials covered in the book. and 
sorne data description models, namely, entity, relational, and graph theoretic 
modeJs. 

Chapter2 covers various types of queries, their parametric representation, 
simple queries, complex queries, logical structured queries, queries based 
on a relational algebra set representation query language, etc. 

Chapter 3 con tains techniques of searching on one field; namely, seriai 
search, sorting, binary tree search, index sequential search, and hierarchical 
access methods. 

Chapter 4 deals with techniques used in key to address transformation, 
the overflow problems, and comparison of different key to address 
transformation methods. 

Chapter 5 contains filing schemes for answering queries based on 
multiple values of multiple attributes. In this chapter properties of finite 
geometries are extensively used for construction of filing schemes. 

Chapter 6 deals with file organizations that need no redundant st orage 
and at the same time have minimum accesS tÎme. 

Cha pter 7 discusses techniques of organizing records on drum storage; 
name1y, binary search on drums. consecutive storage on drums, scheduling 
on drums, etc. 

Chapter 8 deals with types of access paths used for retrieval of data 
and definition of logical structures. It con tains linear lists, logical access 
paths, search path algorithms, etc. 
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