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Vectorization of BLAS for VPP300 and VPP500

Kiyomi Dendaf, Azusa Yamaguchif, Kazuaki Takeshige!
t Computational Science Laboratory, RIKEN, { FUJITSU LIMITED

We have vectorized BLAS in order to be fit for VPP300 or VPP500. This has been done as a joint
research between Computational Science Laboratory of RIKEN and FUJITSU LIMITED. This is the
first step to our final goal of this work; a development of a vectorized-parallel LAPACK for VPP300.
The optimization of BLAS results in a high-performance LAPACK, because LAPACK refers BLAS as
subroutines. We have revised BLAS in order to use the fastest algorism case by case and to make use

of the vector registers effectively. We have thus obtained a good performance in a wide range of matrix
sizes.
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do j=1,n do i=1,m

do i=1,m do j=1i,n
a(i,j)=a(i,j)+alpha*x(i)*y(j) a(i,j)=a(i,j)+alpha*x(i)*y(j)

end do end do

end do end do
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C =a*op(A)xop(B)+8x+C (1)

a, B kR 77 —EH. FHIORITI op(A)(M,K), op(B)(K,N), C(M,N) T 3, op RERDESE. BEAL
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* BLASVP_O DY — X * BLASVP_1 ® Y —X
D0 J=1, ¥-1 , 2 do ii=1, m, maxvl
DO I=1, M mi=min(ii+maxvl-1, m)
ACT,0)=A(I,3)+X(1)»Y(J)*ALPHA poJ=1, B-1 , 2
ACL,J+1)=A(I,J+1)+X(I)*Y(J+1) *ALPHA *vocl loop, repeat(maxvl)
END DO DO I = ii, ml
END DO ACT,1)=AI, D+X(I)*Y(J) *ALPHA
A(L,J+1)=A(T,J+1)+X(I)*Y(J+1) *ALPHA
END DO
ERD DO
end do

*vocl loop,repeat(maxvl) HE#D DO A — 7 DR KEEHR» MaxVL T % € & 7T 5 Bk Tcd 2.
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Fiz . DGEMM o TN (751 A %8B L TiT5 B K J 3188) TREKRRZ A EDOLV YR ZERK
PIEELEY -2 ESTWER, ERORZ b L Y2 EDY A4 XE MaxVL O¥EFCE>Tni, a v
ArRY 2+ RAZE, BHEHAEAL—TTvu—J v 7% LTnET BN 5, £z TC121%F L 122FD DO A —
7 OBBFOBEMA— 7T ve— v 72T 2 BBt R0 ML 3 LT, FR7 ALV LD
ZIARBBAERY, VA IBKREBEOHRES A EL o

00002203 s Do 122, L = 1, k-3, 4

00002204 s2 DO 121, J =1, N

00002205 v2 BO=ALPHA*B(L,J)

00002206 v2 B1=ALPHA*B(L+1,J)

00002207 v2 B2=ALPHA*B(L+2,J)

00002208 v2 B3=ALPHA*B(L+3,J)

00002209 «VOCL LOOP,REPEAT(MAXVL)

00002210 v2 DO 120, I = 1, MMOD

00002211 v2 c(I,J)=c(I,J) +BOx*AL,D
00002212 3 + Bl * A(L+1,I)
00002213 & + B2 * A(L+2,I)
00002214 & + B3 * A(L+3,1)
00002215 v2 120 CONTINUE

00002216 v2 121 CONTINUE

00002217 v 122 CORTINUE
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