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VECTOR OPTIMIZATION TECHNIQUES (9)

• Reorder loops to avoid multidimensional recursion
. Original loops:

DO 100 I = 1, M
DO 100 J = 1, N
A(I, J) = A(I, J-1) * B(I, J)

100 CONTINUE

. Reordered loops:
DO 100 J = 1, N
DO 100 I = 1, M
A(I, J) = A(I, J-1) * B(I, J)

100 CONTINUE
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VECTOR OPTIMIZATION TECHNIQUES (10)

• Use strip mining to minimize vector load overhead
. Original loop:

DO 100 I = 1, M
DO 100 J = 1, N
A(I) = B(I) * C(I)

100 CONTINUE

. Strip-mined loop (assuming a processor with vector registers of
length 128):

J = 0
DO 110 K = M, 0, -128
DO 100 I = 1, 128
A(I+J) = B(I+J) * C(I+J)

100 CONTINUE
J = J + 128

110 CONTINUE

. If the upper limit M is not a multiple of 128, there will be some
overhead in cleaning up the last part of the loop.



Strip Mining

DO  I = 1, 10000
  A(I) = A(I) * B(I)
ENDDO

Becomes...

DO IOUTER = 1, 10000, 1000
  DO ISTRIP = IOUTER, IOUTER+999
    A(ISTRIP) = A(ISTRIP) * B(ISTRIP)
  ENDDO
ENDDO

Loop Interchange

DO I = 1, N
  DO J = 1, N

A(I,J) = B(I,J) + C(I,J)
ENDDO

ENDDO

Becomes...

DO J = 1, N
  DO I = 1, N

A(I,J) = B(I,J) + C(I,J)
ENDDO

ENDDO
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ARRAY DEPENDENCIES (1)

• Reference to a value calculated in a previous instance of the loop
. Nonvectorizable construction:

DO 100 I = 2, 100
B(I) = A(I-1)
A(I) = C(I)

100 CONTINUE

. If all of the elements of A, B and C were operated on in groups, then
execution of B(3) = A(2) would occur before execution of A(2) =
C(2).

. Vectorization is possible after interchanging the statements:
DO 100 I = 2, 100
A(I) = C(I)
B(I) = A(I-1)

100 CONTINUE

. Some vectorizing FORTRAN compilers make such statement
interchanges automatically
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ARRAY DEPENDENCIES (2)

• Reference to a value that should be calculated in a later instance of
the loop
. Nonvectorizable construction:

DO 100 I = 1, 99
A(I) = C(I)
B(I) = A(I+1)

100 CONTINUE

. If all of the elements of A, B and C were operated on in groups, then
execution of A(2) = C(2) would occur before execution of B(1) =
A(2).

. Vectorization is possible after interchanging the statements:
DO 100 I = 2, 100
B(I) = A(I+1)
A(I) = C(I)

100 CONTINUE

. Some vectorizing FORTRAN compilers make such statement
interchanges automatically


