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Proposal of Distributed Parallel Algorithm of
Multiple Division Divide-and-conquer
for Real Symmetric Eigenproblem

JunicHr TAMURA,T*1 SaTosHr TsuBoya, 2
YuTtaka KuwaJimMa™ and Takaomr SHIGEHARAT!

For a recently proposed multiple division divide-and-conquer (DCK) algo-
rithm for real symmetric eigenproblem, we propose a parallel algorithm suit-
able for distributed-memory parallel computers. A special emphasis is put on a
treatment to keep the performance at high level in the reorthogonalization pro-
cedure required in DCK. The efficiency of the proposed algorithm is confirmed
through numerical experiments on HITACHI SR11000, by comparing the ac-
curacy and the performance with the solvers for real symmetric eigenproblem
available in ScaLAPACK as well as our parallel implementation of DCK for
shared-memory parallel computers reported in HPCS2009.
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Fig.1 DCK algorithm.
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Table 2 Stepwise times [sec] by shared and distributed parallel DCK (Matrix QC, n = 40000,

k = 64).
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Table 3 Dependence of execution time [sec] on matrix size n (Matrix QC).
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Fig.3 Dependence of execution time [sec] on matrix size n (Matrix QC).
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Table 4 Dependence of execution time [sec] on number of processes p (Matrix QC).
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Fig.4 Dependence of execution time [sec] on number of processes p (Matrix QC).
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Table 5 Residual error €, (Matrix QC).

n BII DC2 DCK128
20000 1.7e-15  9.7e-15 8.6e-15
40000  2.7e-15  2.5e-14 7.4e-15
60000  3.6e-15  3.2e-14 9.9e-15
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Table 6 Orthogonal error ¢, (Matrix QC).
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Table 7 Orthogonal error €, (Matrix SQ).

n BII DC2 DCK128 DCK1280 nochkO
20000 1.1le-7 1.5e-13 4.1e-13 1.3e-13
40000  7.3e-1  2.7e-13 3.0e-13 2.6e-13

60000 1.0e-0  4.9e-13 4.1e-13 -

08 D0O0O0OO0ODO sSsQuOoOooo
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