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An Efficient LINPACK Algorithm for Heterogeneous Clusters

TAKERU SASOU ,t SATOSHI MATSUOKA t and OSAMU TATEBE't

In a heterogeneous clustering environment, appropriate load balancing of respective com-
puting nodes with differing computing capacities is of utmost importance to achieve maximum
performance as a whole. As such, study of parallel algorithms that can adapt to arbitrary
heterogeneous settings are necessary, especially parallel benchmarks. Unfortuantely, most
parallel benchmarks assume uniform performance across the entire machine, and will suf-
fer substantial performance penalty if executed in hetergeneous settings, including HPL, the
High-Performance Linpack, whose algorithm has numerous inherent uniformity assumptions.
We show that, it is possible to appropriately allocate different numbers of submatrices to
achieve load balancing in HPL. Although modifications to the algorithm is substantial, there
is no penalty when performance is uniform, achieved nearly 50% speedup in a heterogeneous

setting compared to the original HPL.
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