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Software Pipelining with Path Selection

Chikako Nakanishi Hideki Ando Tetsuya Hara Masao Nakaya

System LSI Laboratory
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4-1 Mizuhara, Itami, Hyogo, 664 Japan
e-mail: chikako@Isi.melco.co.jp

Software pipelining is an effective technique for VLIW or supcrsCalar processors. Previous algorithms for soft-
ware pipelining schedule instructions of all control paths in. a loop. Thus, they produce limited performance
improvement due to resource conflict and long data dependcnce paths caused by infrequently executed paths. This
pai)er proposes an algorithm which pipclines a loop through selecting frequently executed control paths. Qur
algorithm produces the best optimized pipelined code for frequently executed paths, and also provides opportu-
nity to pipeline outer loops. The evaluation results show that our algorithm is highly effective on non-numerical
applications over previous algorithms. '
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1.5

WA T
A . /
14 %% Predicate (1.04)
# Enhanced Modulo (1.06)
13— W AFik (1.05)
1.2]
1.4
1 glesd 3 % =3
bench grep comp nroff awk egnt esp
2 issue
VS——"""" &} Predicate {1.17)
B Enhanced Modulo (1.17)
4 W AT (1.22)

eqnt esp

bench grep comp ol awk i
4 issue
- $% Predicate (1.20)

# Enhanced Modulo (1.20)
1.4 W KFiE (1.26)

bench grep comp nroff awk #i ~ eqnt esp

8 issue -

B3 tRglt#



