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A Data Structure for Symmetric Matrices and Its Application for

Multiple Skyline Method on Distributed Memory Parallel Computers

HIKARU SAMUKAWA

Two-dimensional array decomposition/distribution is widely used for dense matrices on dis-
tributed memory parallel computers. This approach works well for general-matrices, which
leads compilers to automatic parallelization. However in case that only upper or lower trian-
gular elements of symmetric matrix are treated, the most of advantages of this method is lost.
For distributed memory parallel computers, a method of allocating region of a square global
matrix and using half of its region is commonly used. In this paper we propose a compaction
method which enables computing with allocating triangular matrix region only. There are
two ways of elements assignment, i.e. CC type and CB type. In the former part of this pa-
per, we show a migration path from square matrix method to compaction method based on
comparison among data structures through examples of typical dense-matrix operations, that
is, matrix-vector product and triangular-factorization. In the latter part, we describe a fac-
torization of semi-dense matrix which appears in the final part of sparse matrix factorization
by multiple skyline method, in which our CB type method described in the former chapter
can efficiently be applied with small modifications and achieved performance enhancement.
Through these experiences, we show effectiveness of the compaction method with CB type
for symmetric matrices.
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Fig.1 2-D array decomposition/distribution and elements
assignment.
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Fig.2 2-D array decomposition/distribution for
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Fig.3 Cholesky factorization.
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do K = N1+ 1,ng
if (iown(K).eq.myid.and.level(K).lt.li) then
do il = 1,len(lst(K))
I = Ist(il, K)
if (level(I).eq.li) then
do jl =il,len(lst(K))
J = 1st(jl, K)
if (level(J).eq.ly) then
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