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Modeling of Array Data Dependence Analysis Problem for Parallelization
and Proposal of Its Solving Algorithm based on Simplex Method

MasaAkl MINEO,#+ TETsuTARO UEHARA ;2 SHOICHI SAITO13
and YOSHITOSHI KUNIEDA

Data dependence analysis is essential for automatic parallelizing compilers. Several depen-
dence analysis tests on array data have already been proposed. Each test cannot avoid the
trade-off between its speed and exactness. Among conventional tests, Omega test is well
known as an exact test. However, the algorithm of Omega test is so complicated that its
analysis is very time consuming and it is difficult to implement Omega test. Therefore, in
this paper a new original analysis method is proposed, whose algorithm is based and com-
bined both linear programming and exhaustive solution search method. This algorithm also
includes the features of GCD test, Banerjee test, and Separability test.
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do i-1 =1b_1, ub-1
do i-2 =1b_2, ub_2

do in = lb_n, ub_n
A(f1(i-1,...,im),..., fu(i-1,...,imn)) = ...
oo A(g1(1-1,...,im),.., gi(i-l,...,im))...
end do

end do

end do
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Fig.1 A general perfectly nested loop fragment with a pair
of references of k-dimensional array A.
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Fig.1 Flow of Laputa Test
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Table 1 Experimental environment

ooo PC-AT OOO

CPU Celeron 700MHz 00O
Oooo 128MB O

oS RedHat Linux

Kernel 2.4.20

goooobooooboooobobboobooooboo
goboboocobooOooOoooooboOooobooOoooobooo
ooboooobooobooobbboOooboboOooDbOooo
gobooooboooboobobooOnOoOobOOOODOO
goboooooboooobooboooon

4. O g

000005 0000000000000000000
0000000 Laputad 00 0 Omega0 OO0 000
00000000000000000000000000
Linpack® O Perfect Club Benchmarks (0 O [ PB)7>
000000000000 000000 1000000
00000000000 Omegad 000 MARYLAND
00000000 PetitDOO V121900000

00D0000DO00000000D0000 Laputad
0000000000000 D0O0D000DODo0Oon0
0000000000000 00D00D0O00N0DOD
00000000000000000000000000

02 OgOoooooooooooooo
Table 2 Timing result of a test problem

Laputa[ms] | Omega[ms]
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060(5000000) 0.553 16.549
Oe0(s000000) 387.17 32.339
070(1000000) 1.056 2.396
070(1000000) 242.25 18.320
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Table 3 Timing result of a real program
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