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Implementation and Evaluation of Dynamic Load Balancing
for Performance Heterogeneous Clusters on Omni/SCASH

Y OSHIAKI SAKAE,* SATOSHI MATSUOKA,t2 MITSUHISA SATOT3
and HIROSHI HARADA t4

Increasingly large-scale clusters of PC/WS continue to become majority platforms in HPC
field. In such a commodity cluster environment, there may be incremental upgrade due to
several reasons, such as rapid progress in processor technologies, or user needs and it may
cause the performance heterogeneity between nodes from which the application programmer
will suffer as load imbalances. To overcome these problems, some dynamic load balancing
mechanisms are needed. We have implemented and reported on loop re-partitioning mecha-
nisms based on the runtime performance so far. However, loop re-partitioning involves changes
of data access ranges so that some applications whose performance rather depends on data
locality shows performance degradation. In this paper, we report our recent work on page
migration mechanisms based on page reference counting and its performance. Results show
that we can achieve about 60% performance gain with Laplace on 4 nodes cluster by page
migration and restore the performance that degraded by loop re-partitioning.
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Execution Time of OpenMP version of Laplace 2048x2048 with Static, Dynamic and Profiled Scheduling on Homogeneous Settings
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