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ABSTRACT

GRAPH PARTITIONING FOR PARALLEL

APPLICATIONS IN HETEROGENEOUS
GRID ENVIRONMENTS

Publication No.

Shailendra Kumar, M.S.

The University of Texas at Arlington, 2002

Supervising Professor: Sajal K.Das

The problem of partitioning irregular (unstructured) graphs and meshes for paral-
lel computations on homogeneous systems has been extensively studied. However, these
partitioning schemes fail when the target system architecture exhibits heterogeneity in
resource characteristics. With the emergence of technologies such as the Grid, it is imper-
ative to study the partitioning problem taking into consideration the differing capabilities
of such distributed heterogeneous systems. In our model, the heterogeneous system con-
sists of processors with varying processing power and an underlying non-uniform com-
munication network. In this thesis, we present a novel multilevel partitioning scheme
for irregular graphs and meshes, that takes into account issues pertinent to Grid com-
puting environments. Our partitioning algorithm, called MiniMaz, generates and maps
partitions onto a heterogeneous system with the objective of minimizing the execution

time of the parallel distributed applications. We have considered both a realistic mesh
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