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A Coarse Grid Correction for the BDD Method
for Large-scale Sparse Linear Systems

The balancing domain decomposition (BDD) method is one of the most effective preconditioner for
large-scale sparse linear systems due to its excellent convergence rate. The BDD method is based on the
Neumann-Neumann preconditioning and a coarse grid correction. However, in applying the BDD method
to large-scale problems, it is difficult to solve a coarse problem of the coarse grid correction since the size
of a coarse problem increases in proportion to the number of subdomains. In this study, to overcome this
issue, we propose an inexact coarse grid correction, or employ a parallel sparse direct solver for a coarse
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problem.
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Table 1: Comparison of computational performances
# CPU 4 16 32
Iter | Time[s] | Iter | Time[s] | Iter | Time[s]
IBDD-DIAG 134 450 178 131 226 93

BDD+MUMPS | 65 96 66 59 68 89
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