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Evaluations of Stability of Parallel Conjugate Gradient Methods
based on Pipelined Algorithms

Kengo Nakajima®' 2  Takeshi Ogita ™

The Conjugate Gradient (CG) Method based on the pipelined algorithm introduces recurrent relations to the standard CG
algorithm. Although the sequence of operations of such CG is different from that of the standard CG, the algorithm has not
changed. The CG based on the pipelined algorithms with functions for asynchronous collective communications supported in the
MPI-3 standard can hide overhead of global collective communications by overlapping communications and computations. On
the other hand, the change of sequence of computation affects the convergence, because rounding errors may be propagated
differently. This effect is significant in ill-conditioned problems. In the present work, we analyze behaviors of the CG based on
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pipelined algorithms in ill-conditioned problems, and investigate robust and efficient method for computation.
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