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Influence of Optimization Levels on Data Speculation

KiicH1 SUGITANI
ITsusiRO ARITA

AKIHIKO HAMANO
TOSHINORI SATO

The practice of speculation in resolving data dependences based on value prediction has
been studied as a means of extracting more instruction level parallelism. There are many
studies on value prediction mechanisms with high predictabilities. However, to the best of
our knowledge, the relationship between compiler optimization level and value predictability
has not been investigated. In this paper we evaluate value predictability of several binaries
which are compiled with different optimization levels. Detailed simulations reveal that value

prediction is still effective for highly optimized binaries.
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program -00 -01 -02
099.go 268,225,895 (223,777,492) 146,032,803  (115,9999,78) 134,766,291 (104,239,257)
124.m88ksim 215,027,498 (155,551,958) 124,461,169 (86,167,274) 119,705,428 (81,391,241)
126.gcc 146,724,176 (100,785,825) 105,315,933 (69,649,020) 103,357,196 (67,359,249)
129.compress 77,092,827 (54,636,345) 48,821,478 (32,717,148) 47,719,938 (31,615,607)
130.11 307,778,502 (185,680,534) 208,780,589 (123,022,538) 206,414,110 (121,247,791)
132.ijpeg 18,082,420 (14,009,018) 8,831,646 (6.490,266) 8,606,970 (6,255,132)
134 perl 12,166,065 (7,775,114) 10,641,524 (6,611,315) 10,645,288 (6,607,758)

02 00000 (MIRV)

program -00 -01 -02
099.go 179,701,392 (142,959,132) 131,900,827 (98,921,730) 132,506,520 (99,186,262)
124.m88ksim 184,814,315 (130,030,485) 122,977,073 (82,888,272) 123,766,329 (85,244,701)
126.gcc 140,356,442 (96,215,914) 115,904,906 (75,804,673) 115,334,584 (86,961,482)
129.compress 69,108,399 (48,019,527) 49,210,033 (32,525,461) 47,700,633 (31,587,802)
130.11 270,793,655 (161,858,905) 207,709,666 (121,168,612) 207,705,881 (121,167,937)
132.ijpeg 12,045,397 (8,705,739) 9,751,916 (7,033,935) 9,995,242 (7,282,418)
134 perl 12,574,740 (8,233,448) 10,489,957 (6,644,109) 10,510,075 (6,660,903)
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