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00O k-skip Conjugate Gradient Methods:
Communication Avoiding Iterative Symmetric
0 Positive Definite Sparse Linear Solver
00O For Large Scale Parallel Computings

TorUu MOTOYAT and Re1j1 SUDAT!

The rate limiting factor of the conjugate gradient method parallelized for
supercomputers, which is widely used as a sparse linear solver, is the commu-
nication latencies of inner products that frequently occur. Because the inner
product needs the collective communication of whole processors, the larger the
architectures become, the bigger the communication latencies of inner prod-
ucts are. In addition, the communication latencies of the strong scaling will
be relatively big because the granularity will be small. Therefore, reducing the
communication latencies from the viewpoint of improving algorithms is neces-
sary because they cannot be reduced beyond the physical limitations,

In this paper,we propose and implement a new algorithm k-skip conjugate
gradient method that avoids communication by skipping the collective commu-
nication of inner products of k times out of k+1 iterations.
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