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Developing high performance scientific parallel applications requirte expertise in
many areas including numerical techniques, advanced computer programming
techniques, program optimization techniques, etc. In the past two decades, large amount
of efforts have been invested in the development of high performance libraries to
support the rapid development of high performance applications. Many of these libraries
are publicly available. In many areas of research, high performance simulation platforms
are required in generating results. The simulation programs can be developed based on
high performance libraries in which the improvement in performance includes not only
higher in performance but also decrease in development time. This thesis show the parallel
applicetion development framework based on a set of high performance libraries. The
calcuiation of electric field in high voltage insulators is used as the target application. The
libraries used in this work include GMSH, ParMETIS, and PETSc. The main contribution of
this thesis is the systematically demonstration of the {ramework in developing parallel
applications using high performance libraries that yields a pragmatic high performance
software. This contribution will allow researchers to focus on their special areas of interest
rather than computing problem. The result of calculations, parallel processing, show much
nigher improvement in both precision and accuracy. Speed up of 11 is observed on the
target specimen for 18 processors. The framework proposed in this thesis can be extended

to other engineering disciplire.





