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The Cache-Size Loop Parallelization and Its Evaluation

Yuichiro Aoki and Makoto Satoh
Systems Development Laboratory, Hitachi, Ltd.

Shared-memory multiprocessors(SMPs) are getting popular because users can easily obtain high
performance on SMPs. To generate more efficient code for SMPs, automatic parallelizing compilers
should apply some cache optimizations to parallel loops. The cache-size loop parallelization
transforms a set of successive loops into a new loop that includes the parallelized successive loops
each of which reuses data on cache. In this study we examine its implementation and evaluate its
performance. We applied its transformation to two loops in SPECfp95/tomcatv by hand and evaluate
their performance on SGI Origin2000. The resulting codes targetting level 1 and level 2 cache run

faster than the conventional one by 13.7-19.5% (1-16PE) and 4.9-17.0% (1-16PE).
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program explin
integer i, j, N
parameter (N=1024)
real*8 a(+1,N), b(N+1,N)
{$omp parallel
Y$omp do schedule(static)
L1: doj=1N
doi=1N
a(i,j) = DBLE(i) + DBLE(j)
enddo
enddo .
1$omp end ‘do nowait
1$omp do schedule(static)
L2: doj=1 N
doi=1 N
b{i, i) =a(i,j)
enddo
enddo
1$omp end do nowait
1$omp end parallel
write(*,*) b
stop
end
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program explout :
integer i, j, lbl, ubl, 1b2, ub2, Iblm
integer ublm, b2m, ub2m, peN, N
parameter (N=1024) ,
real*8 a1, N), b(N+1,N)

1$omp parallel private(peN k, Ibl,ubl,

1$0mp+ 1blm, ublm, 1b2, ub2, 1b2m, ub2m, 1, j)
peN = omp_get_thread num()

L3: dok=1, 16
Si: Ibl =1+ 256 * (peN - 1)
S2: ubl = Ibl + 255
St Iblm=1bl + 8 * k- 1)
S2': tblm = min(ubl, 1blm + 7)
L1 do j = lblm, ublm
doi=1N
a(i,j) = DBLE(i) + DBLE(j)
enddo
enddo
S3: b2 =1+ 256 * (peN - 1)
: ub2 = 1b2 + 255
S3: 1b2m = 1b2 + 8 * (k - 1)
A wb2m = min(ub2, 1b2m + 7)
12" do j = lb2m, ubZm
doi=1N
b(i,j) = a(i, i)
enddo
enddo
enddo
1$omp end parallel
write(*,*) b
stop
end
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