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A Speculative Clock Control for Low Power Java Processors

ATSUHIKO KIMURA," YASUHIKO NAKASHIMA,?2 YOSHIAKI MIYATA,3
SHINJI NAKAGAWA,t3 MASAHIRO (GOSHIMA,t4 SHINICHIRO MORI,t4
TOSHIAKI KITAMURA' and SHINJI TOMITAT4

This paper describes a power saving technique for a Java processor modeled with a simple
pipeline. We assume several execution units and related clock-trees are individually driven
from higher-level gated clock distributors. The program counter or the instruction decoder
predicts the associated units and speculatively starts and stops these distributors. The per-
formance degradation derived from the clock delay and the unnecessary power consump-
tion caused by miss predictions are tradeoffs. We evaluate these speculative methods on
SPECJVMO98 benchmark programs and found a prediction table that holds 256-entries in-
dexed by the lower 2-bits of the method-ID and the lower 6-bits of the program-counter, or a
smaller table that holds only 8-entries indexed by 3-bits each corresponds the data types of the
stack-top show remarkable effectiveness respectively. Finally we show the 8-bit information
gains higher performance than power consumption, though the 3-bit information dissipates

June 2002

the power.
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Fig.1 Model of functional units.
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Table 1  Model of execution cycles.
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Fig.2 Model of clock distributors.
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Table 2 Activity ratio (upper%) and power consumption
(lower%).

| EA[EB]EM[ED|  EI]
compress
sl 16.3(2.2] 0.0/ 2.6|o0 11.4|0 11.4|46.7|0.0(79.2%
1.6/0.2| 0.0{0.1 1.1 2.7 5.6|/0.0/11.4%
s10 [17.0(2.5] 0.0|2.5|0 10.2|o 10.2|46.4|0.0|78.6%
1.7/0.2| 0.0{ 0.1 1.0 2.5 5.6|/0.0/11.1%
s100(15.7(2.2] 0.0| 2.5|0 10.9|c 10.9]|44.9|0.0(76.1%
1.6/0.2| 0.0{0.1 1.1 2.6| 5.4/ 0.0/10.9%

EF| EH[ENJ DOD

jess
sl 12.6(3.5| 0.3 0.7 35.3 37.2135.3|1.5|91.1%
1.3|0.4]| 0.1] 0.0 3.5 8.9 4.2/0.1/18.5%
s10 |14.4|4.9| 0.1 0.1 29.5 30.9|40.0| 0.3/90.7%
1.4|0.5| 0.0] 0.0 2.9 7.4| 4.8/0.0(17.2%
s100(12.4(3.6| 0.4| 0.2 36.0 38.4(33.6|1.2(89.7%
1.210.4| 0.1] 0.0 3.6 9.2| 4.0/0.1/18.6%
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