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Highly Latency-tolerant Gaussian Elimination

TosHIO ENDO' and KENJIRO TAURA*

Large latencies over WAN will remain to be an obstacle to running tightly coupled paral-
lel applications on Grid environments. This paper takes one of such applications, Gaussian
elimination of dence matrices and describes a parallel algorithm that is highly tolerant to
latencies. The key technique is a pivoting strategy called batched pivoting, which largely
reduces synchronization costs by batching pivot selections of several steps. Through experi-
ments with large latencies emulated by software, we show our method works much faster than
partial pivoting with large latencies. On the other hand, numerical accuracy of our method
may be inferior to that of partial pivoting. However, our method is designed to suppress
the degradation by selecting ‘better’ pivots. Through experiments with random matrices, the
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batched pivoting achieves comparable accuracy to that of partial pivoting.
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