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Redubing Hardware Budget of Data Value Predictors
by Exploiting Locality on 1-bit Values
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Recently, the practice of speculation in resolving data dependences has been studied as a
means of extracting more instruction level parallelism. One of the serious hurdles for realizing
data speculation is the huge hardware budget of the predictors. In this paper, we propose
techniques that reduce the budget significantly by exploiting frequent value locality. Based on
the proposals, we evaluate a value predictor, named 0/1-value predictor. The 0/1-value pre-
dictor generates only values 0 and 1. Simulation results show that the proposed predictor has
better performance than the last-value predictor which is twice as large in hardware budget
as is the predictors. Therefore, the 0/1-value predictors is one of the promising candidates for
cost-effective and practical value predictors which can be implemented in real microprocessors.
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7wl T A ANty b ERTE (%) X%
099.go 99 133M 77.69
124.m88ksim | dcrand.big 241M 68.50
126.gcc genrecg.i 117 65.96
129.compress | 14000 e 2231 48M 66.25
130.1 queens 7 202M 58.76
132.ijpeg vigo.ppm 29M 73.14
134.perl primes.in 10M 62.04
147.vortex persons.250 101M 59.94
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program inst. %occu.  %freq. program inst. %oceu.  Yfreq.
099.go lw 34.79 9.07 130.1 Iw 49.86 11.58
slt 27.05 51.92 addu 23.23 15.99
addu 18.15 5.42 andi 12.04 63.56
sll 5.70 2.93 ibu 7.61 26.76
alti 5.46 37.62 addiu 1.81 0.85
124.m88ksim Iw 16.71 29.69 132.1jpeg Iw 22.64 9.84
addu 16.67 45.55 addu 15.86 5.64
sll 13.83 98.82 slt 15.15 57.81
- and 11.07 56.89 sll 11.22 11.33
andi 8.36 37.48 sltu 1072 47.78
126.gcc Iw 32.93 14.30 134.perl Iw 30.98 11.02
addu 23.79 19.27 addu 18.41 12.75
sitiu 6.23 41.83 slt 8.48 74.71
sli 6.23 14.96 andi 6.79 50.39
slt 5.21 45.91 sltu .5.17 25.32
129.compress | lw 22.20 5.84 147.vortex | Iw 53.04 27.54
slti 18.10 45.61 addu 37.06 41.26
slt 17.46 31.19 sltu 2.58 37.42
sltu 7.54 42.00 andi 1.39 16.19
and 7.23 3155 Ibu 113 41.54
®3 1 RHKCERT 30E
program inst. Yooccu.  %freq. program inst. Yooccu.  Yfreq.
099.go Iw 30.57 7.56 130.1 sltu 22.18 90.51
slit 26.40 48.08 sltiu 16.63 95.05
addiu 25.04 8.76 tbu 16.62 30.36
slti 9.54 62.38 slti 16.13 100.0
addu 3.20 0.91 andi 8.56 23.48
124.m88ksim situ 33.32 66.15 132ijpeg slti 26.17 87.34
slti 33.27 99.93 iw 19.94 10.86
addiu 33.18 16.34 addiu 19.65 12.78
sra 0.07 0.39 sltu 9.35 52.22
Iw 0.03 0.01 sit 8.82 42.19
126.gcc addiu 20.93 7.17 134.perl sltiu 20.01 88.54
Iw 18.69 4.54 sltu 19.08 74.68
sltiu 15.50 58.17 addiu 18.84 9.30
slti 15.15 71.08 Iw 10.69 3.04
slt 10.99 54.09 Ibu 6.59 31.95
129.compress | slt 45.45 68.81 147.vortex | addiu 52.04 18.03
slti 25.47 54.39 sltu 15.49 62.58
sltu 12.30 58.00 iw 11.26 1.61
addiu 4.95 1.14 Thu 6.51 35.90
sra 2.57 8.61 addu 5.50 1.71
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