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What kind of compiler optimizations is effective for executing SPECint more efficiently on
superscalar processors . with out-of-order and speculative execution ? We tested Percolation
Scheduling, Loop Unrolling, and Deleting Forward Short Jump: Percolation Scheduling, which
is one of Global Scheduling, is to exploit more Instruction Level Parallelism(ILP).But without
speculative code motion, Percolation cannot increase ILP on such a powerful machine. Loop
Unrolling and Deleting Forward Short Jump are to decrease the branch penalty. Loop Unrolling
is effective for almost programs, and also effective for espresso or zlisp even if processor has
BTB. ‘Deleteing Forward Short Jump’ is very effective for egniott.
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# 3: Percolation Scheduling iZ £ 5 IPC @
pould

HRR
BASE | HRR | BTB | +BTB

compress | 9.8% | 6.5% | 3.4% | 0.8%
espresso | -0.8% | -0.4% | 0.4% |, 1.5%
eqntott | 12.0% | 13.7% | -2.2% | -1.0%
xlisp 06% | 00% | 04% | -1.0%
gee -0.7% | -1.0% | -0.8% | -1.4%

- sC 1.8% | 1.6% | 3.2% 3.6%

# 4: Percolation Scheduling IZ & % speedup

HRR
BASE | HRR | BTB | +BTB

compress | 10.5% | 4.0% | 7.1% | 1.5%
espresso | -0.8% | -0.4% | 0.4% 1.6%
eqntott | 19.5% | 21.3% | 4.3% | 5.7%

xlisp 03% | 03% | 00% | -1.3%
gee -1.0% | -1.1% | -1.1% | -1.5%
sc 1.0% | 08% | 2.4% 2.9%
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% 5: Loop Unrolling i< & % speedup

‘ HRR
BASE | HRR | BTB | +BTB

compress | 3.3% | 39.4% | -0.1% | 0.0%
espresso | 9.2% | 84% | 7.3% | 13.2%

eqntott | 26.5% | 28.5% | 6.1% | 8.0%
xlisp 9.1% | 10.3% | 11.0% | 11.3%
gee 07% | 0.6% | -1.6% | -1.6%
sc 1.0% | 1.0% | 1.7% | 25%
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HRR
BASE | HRR | BTB | +BTB

compress | 5.7% | 2.3% | 91% | -0.4%
espresso | 0.2% | 0.1% | -0.4% | -0.2%
eqntott 7.8% | 6.4% | 30.8% | 46.3%
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sc 0.3% | 0.5% | 2.0% | 22%
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