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Abstract For solving the Helmholtz equation with a large wavenumber, the traditional sequential iterative solver is in-
efficient and limited to the memory of a single computer. To deal with these problems.a parallel preconditioned iterative
solver was proposed based on the message passing interface(MPD. The complex shifted-Laplacian is used to precondi-
tion the Helmholtz equation,and the Krylov subspace method Bi-CGSTAB combined with the matrix-based multigrid
method is employed to solve the large linear system resulted from discretization of the preconditioned equation. Paral-
lelization of the preconditioned solver is achieved under the environment of MPI on the Linux cluster system,and the
problems of parallel partition of the multigrid, information transfer and construction of the multigrid components are
mainly tackled. Finally,numerical experiments were given. The results show that the proposed method contributes to an
excellent parallel speedup, and improves the computing efficiency considerably compared with the sequential iterative
solver.
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Fig. 9 Speedup of parallel preconditioned Bi-CGSTAB method
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Table 3 Comparison of parallel speedup of proposed method and
method in reference [16]
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