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A Code Generation Technique Common to
Distribution Kinds on the HPF Translator fhpf

HIDETOSHI IWASHITAt and MASAKI AOKIt

High Performance Fortran (HPF) language specification has various distribution kinds,
which can be chosen according to the purpose of use. However the compilers are not good
enough at such complicated distributions as users rarely use. This article shows the algorithm
of the localization of loop index. It minimizes most part of SPMD code generation in common
to different distribution kinds and simplifies the loop constructions and the array subscripts
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regardless of the distribution kinds. Measurement result is also in shown.
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Table 1 Distribution parameters.
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DIMENSION A (N)

DIMENSION, &
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ALLOCATABLE:: A(:)

A (k) =fk)
ENDDO
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ALLOCATE (A (k1:k2))

DO k=k1,k2
A (k) =fk)
ENDDO
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[i1,i2] =gtol([1,N], p)
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Fig.2 SPMD conversions.
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Table 2 Global-local transformation and distribution size.
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Fig.3 Description of the principle.
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Fig.4 Flow of SPMD conversion.
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% fhpf block.hpf -f77
000000000000 plock.hpf DODOODOO

O0O0OO0OO00 pvlock.mpi.f O0O0ODODOODOOODODO
00O Oblock.hpf

integer A(100)
'hpf$ processors P(4)
'hpf$ distribute A(block) onto P

'hpf$ independent

do i=n1,n2
A(i)=i

enddo

end

00 0Oblock.mpi.f

PROGRAM ORG__MAIN___

INCLUDE ’mpif.h’

EXTERNAL ORG___MAIN___

INTEGER*4 ORG_RANK

INTEGER*4 ORG_SIZE

INTEGER*4 ierrX0

COMMON /ORG_COMMON/ORG_RANK,ORG_SIZE

CALL mpi_init(ierrX0)

CALL mpi_comm_rank(MPI_COMM_WORLD,ORG_RANK,ierrX0)
CALL mpi_comm_size(MPI_COMM_WORLD,ORG_SIZE,ierrX0)

CALL ORG___MAIN___Q)
CALL mpi_finalize(ierrX0)
END

SUBROUTINE ORG___
INCLUDE ’mpif.h’
INTEGER*4 a(0:24)
INTEGER*4 i
INTEGER*4 n1l
INTEGER*4 n2
INTEGER*4 ORG_RANK
INTEGER*4 ORG_SIZE
INTEGER*4 spmdX0
INTEGER*4 spmdX1
INTEGER*4 spmd_startX0
INTEGER*4 spmd_endX0
INTEGER*4 spmd_stepX0
INTEGER*4 ierrX0
COMMON /ORG_COMMON/ORG_RANK,ORG_SIZE
spmdX0 = mod (ORG_RANK,4)
spmdX1 = 25*spmdX0
IF (spmdX0.LE.(n1-1)/25) THEN
spmd_startX0 = nil-1-spmdX1
ELSE
spmd_startX0 = 0
ENDIF
IF (spmdX0.LT.(n2-1)/25) THEN
spmd_endX0 = 24
ELSE
spmd_endX0 = n2-1-spmdX1
ENDIF
spmd_stepX0 = 1
DO i=spmd_startX0,spmd_endX0,1
a(i) = i+spmdXi+1
ENDDO
END

MAIN___QO

(0018010 27000)
(00180 50 16000)
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