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Evaluation of Nonlinear Deformation Analysis by Finite
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In the nonlinear deformation analysis, there are two main stages, namely, generation of
a stiffness matrix and solution of a linear equation. In this paper, we present the methods
of parallelizing the two stages, and their evaluation on the parallel machine Cenju. In
generating the stiffness matrix, we parallelized its assembly process by using extra buffers
for each element of the stiffness matrix in order to reduce the synchronization. We gained
49 times speedup using 64 PEs. In solving a linear equation, we tried to parallelize Scaled
Conjugate Gradient (SCG) Method, and gained 38 speedup using 64 PEs by reducing amount
of interprocessor communications. Moreover, we propose the strategy for assigning ele-
ments to processors and renumbering nodal point degrees of freedom which improves lo-
cality of computation and reduces interprocessor communications. Using this strategy, we
attain 60 times speedup in generating the stiffness matrix. Moreover, this strategy can
also reduce amount of interprocessor communication in parallel SCG Method.
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