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Decoupling Instruction Reissue snd Scheduling Mechanisms

TOSHINORI SATO!

In this paper, we propose to decouple the recovery mechanism for data speculation from
dynamic instruction scheduling structure. Instruction reissue mechanism for data specula-
tion has a serious impact on processor performance. The effective capacity of instruction
window is reduced since instructions dependent upon a speculated instruction must remain
in instruction window until it is committed. The decoupling of the recovery and scheduling
mechanisms solves the problem. A small instruction window schedules instructions and its
entry is released immediately when an instruction is dispatched. A large instruction buffer is
active only when a misspeculation occurs and is used to reissue instructions dependent upon
the misspeculated instruction. Using a cycle-by-cycle simulator, we evaluated the proposal

and found that the decoupling is useful.
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program input file
099.go nullin
124.m88ksim | ctl.in
126.gcc ccep.i
129.compress | test.in
130.4 test.lsp
132.ijpeg specmun.ppm
134.perl primes.in
147.vortex vortex.in
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Table 2 Instruction window utilization

w/o data prediction with data prediction
program total waiting total waiting

avg max avg max avg max avg max
099.go 21.6 128 11.0 126 21.5 128 9.6 126
124.m88ksim 18.3 128 8.3 121 16.2 - 128 5.6 127
126.gcc 21.7 128 11.9 127 21.6 128 11.1 127
129.compress 87.6 128 68.4 121 88.5 128 72.0 121
130.1 17.9 128 8.2 121 17.7 128 6.8 121
132.ijpeg 71.8 128 37.5 121 7.7 128 36.5 121
134.perl 23.8 128 10.9 121 22.0 128 9.1 121
147.vortex 27.8 128 15.0 121 24.8 128 12.8 121
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