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An Address Prediction Scheme for Load Instructions

AKIRA KATSUNO and YASUNORI KIMURA

This paper describes an address prediction scheme for load instructions in order to improve
instruction level parallelism, which allows a processor to do both memory access and instruc-
tion execution speculatively. We evaluate a method of updating delta by using a state bit and
bit length of delta. Experimental results are given to demonstrate that prediction accuracy
of a load address cache with 4-way, 512-entry, 7-bit delta and 1-bit state bit is over 70%.
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Table 2 Prediction accuracy with 4-way 512-entry LAC

PPN IzZE Tk (a) - (b)
ey bR (a) (b)
gee 90.5% 53.6% 51.8% +1.8%
xlisp 99.9%  57.1% 53.2%  +3.9%
espresso 99.0% 68.7%  62.5% +6.2%
eqntott 99.9% 95.9% 94.7% - +1.2%
compress 99.9% 72.4%  69.2% +3.2%
sc 97.1% 86.8% 84.2% +2.6%
fpppp 12.1% 11.6% 11.5% +0.1%
doduc 76.2% 63.9% 62.8% +1.1%
waveb 99.6% 91.2%  88.3% +2.9%
tomcatv 99.9% 99.6% 99.2% +0.4%
nasa7 99.9% 97.6% 96.4% +1.2%
hydro2d 99.9% 97.8%  96.8% +1.0%
¥ w/fp 39.5% 74.7% 72.6% +2.1%
P wo/fp 96.5% 80.4% 18.1% +2.3%
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R3  FREIE (4-way,512-entry,delta:7-bit LAC)
Table 3 Prediction accuracy with 4-way 512-entry
delta:7-bit LAC

FEEEN IZE FEETE (b)/(a)
kv FE(a) (b)
gece 90.5% 54.6% 60.3%
xlisp 99.9% 58.2% 58.2%
espresso 99.0% 68.2% 68.9%
eqntott 99.9% 96.0% 96.0%
compress 99.9% 63.3% 63.3%
sC 97.1% 86.0% 88.5%
fpppp 12.1% 11.6% 96.0%
doduc 76.2% 65.0% 85.3%
waveb 99.6% 84.3% 84.7%
tomcatv 99.9% 99.5% 99.5%
nasa7 99.9% 56.3% 56.3%
hydro2d 99.9% 97.4% 97.5%
T w/p 89.5% 70.0% 78.2%
F¥ wo/fp 96.5% 75.3% 78.0%
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