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ABSTRACT 

The efficient physical design of multidimensional 

databases is crucial to the optimal performance of any 

computer system. Since a large percentage of the databases 

are used on-line, it is necessary to evaluate the performance 

c.aracteristic of the physical model before implementing the 

daabase. There are only a few iiotnaus available which incor-

porr.,.te various system parameter alternatives into the physical 
desLgn of the multiattribute database. The aim of this thesis 

is tUwords bridging this gap. With this end in view, a new 

data structure - the modified k-d-B tree - 	- which may be 

efficiealy used for structuring a dynamic database subject 

to multirttribte queris is proposed. 

The 'thesis has boen divided into eight chapters. The 

first chapter traces the development of datba&e management 
systems and the various iuterfaces which. exist between the 
user and the physical dtobase. The evolution of multiaftri-
bute database system is also sketched. 

Chapter tu , is an overview of the different multi 

attribute database orgmisationand the advantages and draw-

backs of the wrio-  organisations is also considered. 

Chapter threedescribes the rildified k-d-B tree. The 

notation. and implomort7tin details are dscribed. The 

algorithms for insor't;ir so acc]:i.jn end 6.ell_tion have been 
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developed, implemented and analysed. The modified k-d-B 

tree has been observed to'perform favourably with the exist-

ing data structures. 

Chapter four is another major contribution of this 

thesis. It provides a numerical method for finding cut 

integer optimal values of the branching factors for the 

modified k-d-B tree subject to partial match queries. If 

probbilities of access to various attributes are known then 

this knowledge may be incorporated into the method to obtain 

optimal branching factors under a specified usage pattern. 

In chapter five a scheme for choosing a sequence of 

discriminators for the modified k-d-B tree is presented. 

Since no formal results are available about the methods for 

chuosin the sequence of discriminators, the results of the 

pn:posed scheme_ are compared with a cyclic sequence (based 

on decreasing probabilities of access). The method is then 

modified to take Various system parameters like page plast..- 

ment scheme and future use of the database to arrive at a 

cost matrix. The choice of sequence of discriminators for 

the different levels is then formulated as a 0-1 integer 

programming pr tlem, 

Chapter six considers the storage requirements of 

the various datobse organisation considered in chapter two. 

The requirements have been formulated within .purometeric 

framework 	mable the user 	make comparative  



evaluation of the various storage sti-ategies for different 

values of the system parameten3. 

Chapter seven considers the implementation aspects 

of the modifed k--d-B tree on the magnetic bubble memory 

(MBM) *hip. Since i'iUMs are likely to be?..rome en important 

and integral part of mini and micro oomputer system, the 

issues considered in this Ohapter help the user to arrive 

at the optiml values of the parameters to bc used when 

implementing the modified k-d-B tree on the MBM chip, 

Chapter eight is a summary of the tlwsis and pro-

vides areas for further research. 
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