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Abstract

Filter cache has been introduced as one solution of reducing cache power consumption. More than 509 of the power
reduction results from the filter cache, whereas more than 20% of the performance is compromised. To minimize the
performance degradation of the filter cache, the predictive filter cache has been proposed. In this paper, we review the
previous filter cache predictors and analyze the problems of the solutions. As a result, we found main problems that cause
prediction misses in previous filter cache schemes and, to resolve the problems, this paper proposes a new prediction
policy. In our scheme, some reference bit entries, called MSBs, are inserted into filter cache and BTB, to adaptively
control the filter cache access. In simulation parts, we use a modified SimpleScalar simulator with MiBench benchmark

programs to verify the proposed filter cache. The simulation result shows in average 5% performance improvement,
compared to previous ones.
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Table 1. Power Consumption in StrongARM110.
Instruction Cache 21%
Data Cache 16%
Instruction Decode 18%
Execution Logic 8%
Clock 10%
Others 91%
(MMU, Write Buffer, Bus Interface Unit)
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Table 2. The Energy - Delay of 256B Filter Cache.

AHAR N7 .
semead) UL D | e
cjpeg 0.4356 1.2845 0.559%4
decode 0.3627 1.2703 0.4480
dipeg 0.5075 1.3940 0.7074
encode 0.3481 1.2827 0.4465
epic 0.3839 1.1360 0.4361
gs 0.4511 1.2953 0.5843
gsmdecode 0.3102 1.0327 0.3204
gsmencode 0.5263 1.3488 0.7098
mipmap 05237 1.2057 0.6314
mpeg2dec 0.5289 1.2501 0.6612
mpeg2enc 0.3865 1.3851 0.5353
osdemo 0.3770 1.0985 0.4141
pgpdecode 0.3644 1.1266 0.4105
pgpencode 0.3622 11335 0.4106
rasta 04630 1.1798 05462
rawcaudio 0.3368 1.2211 0.4113
rawdaudio 0.33% 1.1013 0.3740
texgen 0.4884 1.2197 0.5957
unepic 04617 1.0914 0.5039
Mean 04183 1.2135 0.5108
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turb3d 74.44% 74.87% 77.90%
wave 70.35% 94.11% 96.16%
compress 15.30% 15.30% 15.30%
go 1.36% 1.36% 1.36%
applu 66.87% 73.01% 73.35%
apsi 79.65% 83.84% 86.76%
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Table 4. The Performance of NFP Policy.

a3 2H AN AZHA A Adaw

Z2ad A2 E N HiE

compress 0.891 0.028 -0.06

gee 0.392 0.119 0

go 0.446 0.081 -0.04

ijpeg 0.799 ~0.008 -0.195

Ii 0417 0103 -0.062

perl 0.183 0.206 0.17

applu 0572 0.1 0.023

apsi 0.538 0.04 -0.05

fpppp 0.026 0178 0.233

hydro2d 0.347 0.165 0.069

suZcor 0.452 0.137 0.039

swim 0217 0.498 0.331

tomcatv 0314 0.145 0.059

turb3d 0.770 0.009 -0.128

wave 0.202 0271 0.199
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8-MSB N
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Y
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F
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SC value >=
Threshold

IR DA
Sel F-MSB i
to F-Mode

t
13
! Set Systemhode
: to L-Mode
]
]
]
1

Set SystemMode
to F-Mode

Set SystemMode
to L-Mode

[ )

= PC : Program Counter

+ F-MS3B : MSB in the Filter cache entry
= B-MS3B : MSB in the 8T8 entry

* SC : Saturation Counter
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7. The Algorithm for Filter Cache Predictor.
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