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Supporting Shared Memory Parallel Applications on Clusters of Computers
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Abstract

Efficiency of scientific applications relies on fast numerical computation and high performance
computing, which is often expensive. Therefore, we must allow the applications to run as fast as possible on
limited resources, often on whatever equipments we have. This research aims to study, understand and enhance
performance of shared memory scientific applications on a cluster of computers through a software distributed
shared memory system, called CVM. Our innovative approach is to break parallel scientific computation into

distributed threads and balance them with respect to current level of available resources and applications



characteristics. The outcomes of our research were new algorithms such as one to control thread granularity
named grain emulation, which performed almost as well as the old techniques but with better ease-of-use. Grain
emulation algorithm was successfully implemented into our runtime system and ready to be used transparently
by general users. Furthermore, we invented some load balancing algorithms to enhance performance of our
runtime system. Our results with two such algorithms showed that load balancing algorithm based on the
attempt to minimize communication among threads gave us the best application performance in average.

However, we must also consider effects of operating systems at the same time in order to gain any application

speedups.
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