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Techniques to exploit high performance

of linear equation solver
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FUJITSU LIMITED

140 Miyamoto, Numazu—shi, Shizuoka, 410—03, JAPAN

This report describes the techniques to exploit the performance of linear equation solver on hoth
vector supercomputer and general purpose computer. To pack instructions in the operation-pipes closely
, we developed the N order unrolling version of outer product type Gaussian elimination, that is
blocking LU decomposition, which is generalized version of double unrolling one. We also developed the
methods to avoid the bank conflict caused by two load/store pipes.

And we report this method is also suitable for general purpose computer with cash mechanism, as the
data on the cash is effectively reused.
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DIMENSION X (N), AN, N), BN, N), CQN, N)
DO 100 I=L,N
DO 200 K=1,N
X(K)=0.
200 CONTINUE
DO 300 J=1,N, 2
D0 300 K=1,N
XE=XE+AK J )% ,1)
* A, JH1)*B (1, 1)
/300 CONTINUE
DO 400 K=1,N
CK 1) =X(K)
400 CONTINUE
100 CONTINUE
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DO 100 L=3,N, 2
D0 200 I=L,K,2
DO 300 K=L,N
AKT )=AKT )-AKL-2)*A(L-2,1)
% -AK L-D)*A(L-L 1)
300 CONTINUE
200 CONTINUE
100 CONTINUE
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DIMENSION AN, N), B(N, ), C(N, )
DIMENSION W1 (N), W2 (N), W3 (N), Wa (V)

D0 100 K=1,N, 4
D0 200 I=1,N
Wi(D=A(LK )
W2 (D)=A(I, k+1)
W3 (1)=A(I, k+2)
Wa(1)=A(1, k+3)
200 CONTINUE
DO 300 J=1,N,2
DO 400 I=1,N
WLD=W1D)-B(,J )xCJ ,K )
B, AR (HLK )
WD=H2 (MBI KU LK)
=B (L, JF1)*C(J+1, K1)
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-B(I, H1)*C(J+1, K+2)
WA(D)=w4(D)-B,J )*C{U ,K+3)
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400 CONTINUE
300 CONTINUE
D0 500 I=1,N
WL (D=A(LK )
W2 (I)=A(I, K+1)
W3 (D)=A(I, K+2)
WA (1)=A(I, k+3)
500 CONTINUE
100 CONTINUE
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