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Abstract

In this report, large sparse linear systems which stem from discretization of a system of partial differential
equations on an unstructured mesh are dealt with on vector machines. In the previous authors report of
this meeting, the IDS-JAD format was proposed to vectorize block ILU preconditioning, where the well
known JAD format is applied to each of independent sets for the substitutions. Here, a block corresponds
to unknowns on one node in the mesh. In this implementation, the preconditioner was applicable also
to variable block size problems. However, it was not optimal for the constant block size problems, which
are more commeon than the former case. In this report, an optimal vectorization technique of the BILU
preconditioning for the constant block size problems is introduced and evaluated in comparison with the

former version. With the new optimal version, we achieved the following results on an NEC SX-5 machine -

(8Gflops peak) for a three dimensional structural problem. With Multicolor ordering the CPU time was
50seconds and the sustained performance was 3Gflops, with Reverse Cuthill-Mckee ordering the CPU
time was 30seconds and the sustained performance was 2.5Gflops.
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KETHBo A(:NZ) I ¥ UEE, COL.INDX(LNZ) I3 FiEd 2 5IE% 2 ity 5o PNTR(1:MZ+1) i
B 2Rt X 3 105 — 7 2 AMICERE LTV CBOFIOYNE &R T KA V5 Th b, BlR T, B20 LBk
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JAD % 70y 7 B CHA LB EOTFINY M AR (bsize=3)

do i=1,MZ+1
do j=PNTR(i),PNTR(i+1)-1
col=COLINDX(i) -
row=j-PNTR(i)+1
y(row,1)=y(row,1)+A(i,1,1)*x(col,1)-+A(i,1,2) *x(col,2)+A i,1,3)*x(col,3)
y(row,2)=y(row,2)+A(},2,1)*x(col,1)+A(1,2,2) *x(col,2)+A(i,2,3) *x(col,3)
y(row,3)=y(row,3)+A(1,3,1)*x(col,1)+A(1,3,2) *x(col,2)+A(i,3,3) *x(col,3)
enddo
enddo
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% 2: BILU BiLEAT & REHEDEHEEE (Mflops) & CPU K
Mflops 8 | CPUKR (s) | RAEREH
MC | RCM | MC | RCM | MC | RCM
Tay s A X | 844 | 777 | 181.8 | 96.8 | 455 | 223
guy 44 X—5 | 3039 | 2483 | 50.5 | 30.3 | 455 | 223
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