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Abstract

The ADVENTURE [Yoshimura et al. (2002)] is the specialized computer aided engineering system
for the large-scale finite element analysis. For instance, the ADVENTURE Solid [Miyamura et al.
(2002)], which is an elastic-plastic finite element solver, has successfully solved a 100 billion
degrees of freedom problem [Ogino and Shioya (2014)], and moreover has been used to simulate
and predict of behavior of artifacts [Yoshimura et al. (2014)]. The ADVENTURE employs the
domain decomposition method (DDM) as a numerical algorithm to solve the linear equations
[Glowinski et al. (1983)][Yagawa and Shioya 1994]. The DDM is well-known method for its high
parallel efficiency. The DDM constructs the Schur complement to an original system to be solved,
and solves it by the iterative methods. In the ADVENTURE system, the DDM is implemented by
implicit construction of the Schur complement. Thereby, the program structure of the
ADVENTURE is too complexity. For this reason, it is difficult to evaluate and develop an iterative
method or a preconditioner for the DDM by using the ADVENTURE. To solve these problems, we
developed a parallel DDM library for the finite element analysis with explicit construction of the
Schur complement equation. Especially, two methods for parallel construction of the Schur
complement equation were proposed. These methods are based on a global Schur complement and a
local Schur complement, respectively. In this study, an abstract of development library is explained,
and some numerical examples are demonstrated.
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