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Multiple Skyline Method for Distributed Memory Parallel Computers

Hikaru Samukawa

Tokyo Research Laboratory, IBM Japan, Ltd.

We consider a problem of triangular factorization of sparse symmetric matrices generated by Fimite
Element Method (FEM). In the area of FEM structural analysis, approaches to combine band-matrix
solver or skyline solver with reducing bandwidth of the coefficient matrix by Cuthill McKee or wavefront
schemes are widly used. However, since a computational complexity in the factorization of sparse matrices
sometimes radically changes according to the combination of factorization algorithms and numbering
schemes, such a simple approach may increase its complexity. This paper proposes a new approach named
multiple skyline method, which has capabilities to suppress complexity increase, good performance of
the kernel routines, and simplicity in parallelization for distributed memory parallel computers. The first
part of this paper describes the possible advantage of the numbering based on the domain-decomposition
to the numbering based on the natural ordering by reducing the complexity. In the next part, the
multiple skyline method to take this advantage into account is described as serial algorithm, then the
SPMDization (parallelization) for the distributed memory computers is described. Some performance

examples are attached to demonstrate the effectiveness of this approach.
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