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Summary

Object-oriented database systems were introduced to meet the needs of new advanced
applications which require high data modeling power and new management require-
ments which can not be met by the relational data model. The performance of these
systemns is critical since they are charaterized by data intensive applications. This
thesis is concerned with enhancing the perlormance of object-oriented database Sys-
tems. The work in Lhis thesis belongs to two major areas. The first area is query
processing and cptimization techniques for object-oriented databases. An analyti-
cal cost model which calculates the cost of processing the query using several query
processing techniques and takes the clustering factor into account is presented. Fur-
thermore, Leuristics are proposed for the query aptimizer in order to cut the search
space of possible query evaluation plans.

T'he second area is salving the physical database design problem by the efficient
structuring of objects in physical storage. Extensions to current clustering techniques
for objects are presented. The clustering configuration definition is introduced and
two dilferent approaches are developed ir: order to generale one for a specific object
base. The first approach is based on the information about the gueries conducted
upon the objects in the system. It partitions the object base into highly correlated
partitions where each presents a logical cluster and assigns & clustering technique for
each.

On the other hand, the second approach generates the optimal clustering con-
figuration for a certain path in the object baze schema graph based on the analytical
model presented. The algorithm splits the path into several paths and zllocates for
each path the best r_‘fus[ering ter_'h:Li-:g'l:n and consequently the suitable query orocess

ing strategy. The idea of combined query processing strategies based on the heuristics

validation results is Introduced.




Two hierarchical clustering techniques are presented which deal with the value-

based clustering problem. The first algorithm is suitable for object bases with a
maxiroum of several hundreds objects. On the other hand, the second algorithm is
a dynamic algorithm that exploits the first algorithm to cluster an initial set of ob-
jects then it allowes the insertion of objects in their suitable place in the hierarchical
structure built in physical storage. Thus it builds the hierarchical structure incre-
mentally and is suitable for object bases characterized by large data sets due Lo its

lower complexity.
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