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A Parallel Implementation of Eigensolver
and an Improvement of Its Parallelism

TAKAHIRO KATAGIRIt and Yasumasa KANADA

In this paper, we show how our parallel implementation of eigensolver can give all eigenval-
ues and all eigenvectors of dense real symmetric matrices and its performance. We give careful
consideration to treat large scale eigenproblem, therefore we designed our parallel eigensolver
to distribute the data which is needed to solve eigenproblem equally. On the other hand,
it is known that the re-orthogonalization process has poor parallelism on parallel inverse it-
eration. We show how to parallelize the re-orthogonalization process in this paper. In the
result of our parallelization, we can get 8.3 times speedup in our parallel inverse iteration
against the conventional ones under the same orthogonal accuracy. In addition, we suggest
a re-orthogonalization method which is superior to conventional re-orthogonalization method
from accuracy and parallel execution time. The superior cases are observed with a numerical

experiment to the glued Wlikinson matrix.
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