Vol. 41 No. 5 goooooooo May 2000

guoboobooooood
oooobooouoggoboogd

O o o of o o o offt o o Of

oobobooooooooobooooooooooooooOOoO0oOoOoOooObOOOobO0bO0OboOonD
0000000000 000000 SR220100000000000000O0000O00O000O000
00 3x30000000000000000000000000O00O0O0000O00O0O00O000O00
goooooOoooooboooooooboooooooOooOoooooooOoooooboooooooo
go0oooOooOoooOoOooOoO0O0OO0O0O00O00000C0O000000000O0000000O0
0000000000RISCOODOOOD0OODOODOODODODOO0OO SR220100000000
0o0000DoooOo 3200007000000 3000000000000000 100MFLOPSO OO
00 33%M160 0000000 10000000000000000DO00000OOOOOOOOO

Development and Evaluation of a Direct Solver for
Sparse Symmetric Systems on Distributed-memory Parallel Processors

YUSAKU YAMAMOTO,t MITSUYOSHI IGAItT and KEN NAONOf

We developed a parallel direct solver for a sparse symmetric positive-definite system of equa-
tions arising from structural analysis on distributed-memory parallel processors. Our solver
is intended for a symmetric positive-definite matrix whose nonzero elements appear in a 3 by
3 cell, and includes programs for ordering, distribution of the matrix, symbolic factorization,
numerical factorization, and solution. The numerical factorization part is optimized for RISC
processors by using the optimal loop unrolling pattern for each part of the matrix, according
to the local nonzero structure. We evaluated this solver on the Hitachi SR2201 parallel pro-
cessors, and obtained single processor performance of about 100 MFLOPS and speedup of 10
on 16 processors for relatively small structural analysis problems of dimension approximately
from 32000 to 70000.
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Fig.1 An example of Finite Element mesh and
the separators.
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Fig.2 A matrix generated by the FEM and reordered by
the ND method.
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Fig.3 Flow chart of the sparse solver.
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Fig.4 The Nonzero structure of the matrix in Fig. 2 after

decomposition.
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Fig.5 The elimination tree corresponding to the matrix

in Fig. 4.
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Fig.6 Kernel operation of the Cholesky decomposition.
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Fig.8 The elimination tree to the real 3-dimensional structural analvsis problem.
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Fig.9 Evaluation by the 3-dimensional structural

analysis problem.
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