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Statlc optlmlzatlon of block-stride communications
with runtime informations

DAISUKE YokoTa |, SHIGERU CHIBA ' and Kouzou ITano t
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{PREST,Japan Science Technology Corp.

This paper describes a derived Inspector&Executor method. In loop parallelization, we can
get parallel code by Inspector&Exector, though static analysis cannot inspect communication
patterns in source program. But these communication codes can not be optimized as the best
customized codes, because inspector analyzes communication patterns for execution time. In
addition it is difficult to use special communication hardwares, even if they are much faster
‘than usual communication hardwares, if these devices must control under special rule. We
are studying derived Inspector&Executor. We move inspector phase to compile time to get
parallel codes with the best communication. This paper describes this method for CP-PACS
and Pilot3, and our compiler generate good optimized communications for their block-stride
RDMA communications.
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REAL AR(1:1000,1:1000)
{HPF$ PROCESSORS procs(4)
{HPF$ DISTRIBUTE (BLOCK,*) procs AR
INTEGER L,J
DO J=1,999
{HPF$ INDEPENDENT
DO I=1,1000
IF(J.LE.500)THEN
AR(L))=AR(I-3,J+1)
ELSE
AR®J)=AR(I+3,J+1)
END IF
END DO
END DO

(a) HPFY — X I—F

B5 | Jo#H | R'W| BEXPE | BEX

AR 1 R -1 (-2,2)(-1,2)(0,2)

AR 2 R -1 -2,3)-1,3)(0,3)

AR 500 R 1 (251,501)(252,501)(253,501)

AR 501 R 1 (251,502)(252,502)(253,502)
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EF | Jo#E | RW| B{EXPE | BXR

AR 1~499 | R -1 (-2,J+1)(-1,J+1)(0,J+1)
AR | 500~999 | R 1 (251,J+1)(252,J+1)(253,J+1)
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REAL AR(1:1000,1:1000)
HPF$ PROCESSORS procs(4)
!HPF$ DISTRIBUTE (BLOCK,*) procs AR
INTEGER LJ,K
'HPF$ EXECUTOR
DO K=1,1000
'HPF$ INDEPENDENT
DO J=1,1000
'HPF$ INDEPENDENT
DO I=1,1000
IF(MOD(J,2).EQ.0)THEN
AR(LY)=AR(-3,))+1%]
END IF
END DO
END DO
END DO
STOP
END
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CALL $RSETSTR(.....,4*3,500,4*2000,.....)
CALL $RSETOFF(....)

CALL $RSTRID(.....)

CALL $RREAD(.....)
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REAL AR(1:1000,1:1000)
!HPF$ PROCESSORS procs(4)
'HPF$ DISTRIBUTE (BLOCK,*) procs AR
INTEGER LJ,K

'HPF$ EXECUTOR

DO K=1,1000

'HPF$ INDEPENDENT

DO J=1,1000

!HPF$ INDEPENDENT

DO 1=1,1000
AR(L))=I*J+AR(I-3,])

END DO :
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STOP
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