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Abstract

A number of transformation techniques in parallelizing compilers have been proposed. It is
still a great difficult problem to obtain the best combination and ordering of these trans-
formations. In this paper, we applied Genetic Programming (GP: one of Evolutionary
Computation) for determining a combination and ordering of transformations that mini-
mize overhead of loop parallelization and maximize parallelisms of a source program. We
can get a transformation sequence that operates each code segment of a program by different
transformation techniques.
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Li1: DO 20j=2,1
L2: DO 10i=2,l
xy =.5* (x(,j;,1) -xG-1,j- 1,1)
yy =.5* (x(0,j,2) - xG - 1,j- 1,2)
gsi@) = (yy * w(i,j,2) - xy * w(i,j,3))
asi@) = Gy * w(i,j,3) - xy * w(i,j,2))
10 CONTINUE
DOALL 3661 =2,il
radi(i,j) = abs(gsi(i))
366 CONTINUE
DOALL 3651 =2,il
radj(i,j) = abs(qsj()
365 CONTINUE
20 CONTINUE
DOALL 367 j = 2,j1
DOALL 3641=2,il
dtl(i,j) = vol(i,j) / (radi(i,j) + (radj(i,j))
364 CONTINUE
367 CONTINUE
DOALL 35 =2,
dtl(1,j) = dtl(Lj)
dtl(i2,j) = dtl(2,j)
35 CONTINUE
DOALL 352 j =2,j1
radi(1,j) = radi(il,j)
radi(i2,j) = radi(2,j)
352 CONTINUE

L31:

L32:

Li2:
L33:

L41:

L42:
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L1: DO 20 = 2,l

L2: DO 10i = 2l
xy = .5 % (x(i,j,1) - x(i- 1,j-1,1)
yy = .5 % (x(1,,2) - x(i- 1,j - 1,2)
qSI(l) = (yy * W(17J’2) - Xy * W(la.]rg))
asj(i) = (yy * w(i,j,3) - xy * w(i,j,2))

10 CONTINUE

L3: DO 20i =2l
radi(i,j) = abs(qgsi(i))
radj(i,j) = abs(asj(i))
dtl(i,j) = vol(i,j) / (radi(i,j) + radj(i,j))
20 CONTINUE
L4: DO 35j = 2l
dtl(1,j) = dtl(iLj)
dtl(i2,j) = dtl(2,j)
radi(1,j) = radi(il,j)
radi(i2,j) = radi(2,j)

35 CONTINUE
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L11: DO 20j=2,l
L2: DO 101=2,l
xy =.5*(x(0,j,1) -xG-1,j-1,1)
yy =.5*(x(,j,2) -xG-1,j-1,2)
gsi() = (yy * w(i,j,2) - xy * w(i,j,3))
qsj@) = (yy * w(i,j,3) - xy * w(i,j,2))
10 CONTINUE
DOALL 366 1 = 2,il
radi(i,j) = abs(qgsi(i))
radj(i,j) = abs(qsj(i))
366 CONTINUE
20 CONTINUE
DOALL 350 =2,j1
DOALL 364 1=2,il
dtl(i,j) = vol(,j) / (radi(,j) + radj@,j)
364 CONTINUE
350 CONTINUE
L4 DOALL35j =24l
dtl(1,j) = dtlGl,j)
dtl(i2,j) = dtl(2,))
radi(1,j) = radi(GLj)
radi(i2,j) = radi(2,j)
35 CONTINUE
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g1: 0000

000000 (000 (%) 0000

STEP 0.036 Distribute(Up(Fusion(Distribute(3rd-loop))))

EFLUX 0.098 Fusion(Post(Distribute(6th-loop)))

DFLUX 18.125 Distribute(Post(Post(Down (Pre(Pre(Pre(Pre(Pre(Distribute(
Up(Distribute(Down(Pre(Distribute(Up(Distribute(22nd-loop
DINININ))

ADDX 0.091 Distribute(Down(Pre(Distribute(Post(Fusion(Post(Post(
Distribute(6th-loop))))))))))

BCWALL 6.982 Distribute(3rd-loop)

PSMOO 0.474 Distribute(Pre(Distribute(8th-loop)))
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