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Implementing ScaLAPACK Linear Algebra Library
in the Data Parallel Language VPP Fortran

KAE ASAOKA,* AKIO HIRANO,t KIYOSHI INARIL 2 YASUO OKABEftt
and MASANORI KANAZAWAT

We have implemented a data-parallel version of the ScaLAPACK parallel linear algebra li-
brary written in the VPP Fortran data parallel language on Fujitsu VPP distributed-memory
parallel vector supercomputers. We have newly designed a basic linear algebra subroutines,
called VPP-BLAS, instead of the PBLAS machine dependent basic linear algebra subroutines
and the BLACS basic communication subroutines. The algorithms for matrix multiplication
are especially designed and tuned so that the UNIFY high-speed data-transfer mode (where
broadcast transfers are done by all processors simultaneously) is fully utilized. The perfor-
mance of our implementation is better than that of the MPI-based code provided by the
vender.
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Table 1 Routines used in LU factorization.
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Table 2 Patterns in matrix multiplication.
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Fig.5 The algorithm for matrix multiplication
(B and C are aligned).

do K0=0, L-1, KWIDTH
Ixocl spread do /(p, index=KO+1:KO+KWIDTH, part=cyclic)
do K=KO+1, KO+KWIDTH
K1=K-K0-1
mem( 1 + K1¥M : M + K1*M ) = a ( 1:M , K )
enddo
!xocl  end spread
!xocl  barrier
xocl unify ( mem(/(p, index=1:M*KWIDTH, part=cyclic ) ) )(TID)
'xocl  movewait (TID)
Ixocl spread do /(p, index=1:N, part=cyclic)
doJ=1,N
do K=KO+1, KO+KWIDTH
K1=K-K0-1
doI=1,M
c(I,J)=c(I, J) +mem(I+KI*M) *b(K, J)
end do
end do
end do
!xocl  end spread
end do

06 000000 VPP FortranOOO ODOO
Fig.6 Outline of the VPP Fortran codes for matrix

multiplication.
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Fig.7 Performance of matrix multiplication.
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Table 3 Comparison of the performance of matrix
multiplication.
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Fig.9 Performance of LU factorization.
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Table 4 Comparison of the performance of LU
factorization.
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