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Improvement and evaluation of Smoothed Aggregation MG
with a parallel direct solver

AKIHIRO FuJrl,t AKIRA NISHIDAT and YOSHIO OYANAGIt

In this paper, we analyze the complexity of parallel AMG!3) and show that each PE has
" constant amount of computation and communication irrelevant of the problem size on some
assumptions. We have to use direct method on the coarsest level for problems which has
complex geometry or anisotropy. In that case, each PE’s amount of computation depends
on problem size. We evaluate the effect of a parallel direct solver for the coarsest level.
We have tested with three-dimensional Poisson problems which have up to 15 million nodes
(250x 250 250) and anisotropic problems which have 10000 times anisotropy on a workstation
cluster.
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/* RIBATHAERRER */
for lev=1to LEVEL ~1do
clev=lev+1
ORY
Aler = filteT(A;ev)
/5 (@)% )
P.iev = aggregation(Aie,)
e
Peiev = smooth(Piey)
Aclev = PgevAlevPcleaj
end for

/* RABIREER (v cycle) */
for iterent =1 to MAXCOUNT do
forlev=1to LEVEL —1do
clev =lev+ 1
Slev(Alev, blev,ulev)
bcle’u = Pc%‘ev (blev - Alevulev)
end for
Stever(ALevEL, bLEVEL, ULEVEL)
for lev=LEVEL —1to1ldo
clev =lev+1
Ulew = Ulew + PelevUeclev
Siev (Alem biev, uleu)
end for
end for
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