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Twisted Data Layout
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This paper proposes twisted data layout as a novel and efficient data layout technique for
distributed memory parallel processors (DMPP). Data layout is an important aspect in
efficiently executing a parallel program on DMPPs. The optimal data layout pattern for an
array may differ throughout the program. Twisted data layout can be used to resolve the
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conflicts among the optimal array distributions.

Experimental results on the AP1000

multicomputer measure the performance of the twisted data layout scheme.
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DO 100 I = O, N-1
DOALL 100 J = 0, N-1
J) = ...

’

100 CONTINUE

DOALL 20C I = 0O
DO 200 J = ?

N-1
N-1
... =1 I,J

200 CONTINUE
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List 1 An example of conflicting optimal distributions.
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'HPF'$ PROCESSOR P (4)
REAL A(8,8, 8), B(8, 8)
!HPF$ DISTRIBUTE A(BLOCK, BLOCK)
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1 SUBROUTINE ELHEES(NM N,LOW,IGH,A,INT)
2 INTEGER I,J,M,N,LA,N IGH XP1,1.0W, MM1,MP1
3 DOUBLE PRECISION A(WM.¥

4 DOUBLE PRECISION X,Y

5 INTEGER INT(IGH)

6 LA = IGH — 1

7 KP1 = LOW + 1

8 IF (LA -LT. XP1) GO TO 200
9 DO 180 M = KP1, LA

10 MM1 = M - 1

11 X = 0.0D0

12 =M

13 DO 100 J = M, IGH

14 IF (DABS(A(J,MM1)) .LE. DABS(X)) GO TO 100
15 X = A(J,¥M1)

16 I=7

17 100 CONTINUE

18 IRT(M) = I

19 IF (I .EQ. M) GO TO 130
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22 EI J% = A(M 1)

23 A
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28 ACI M) =
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31 MP1 =
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33 ¥ = A(I,M

34 IF (Y EQ 0.0D0) GO TO 160
35 Y=Y /X

36 ACI,MM1) = Y

37 DO 140 J =

38 140 A(I,J)

40 150 A(J,M)
41 160 CONTINUE
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44 END
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Fig.4 Performance of the ELMHES subroutine using
different data layout schemes on the AP 1000.
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