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Improving Instruction Level Parallelism
using Load Address Prediction Techniques

HARUKO NisHIMOTO,! AKIRA KATsUNOt and YASUNORI KIMURA!

In this paper, we propose a load address prediction technique to reduce total execution
cycles, and to improve Instruction Level Parallelism(ILP). We evaluated an effect of load pre-
diction techniques to reduce data cache latency on a trace-based simulator. Our evaluations
showed that the total execution cycles were reduced by 25% and Instruction Per Cycle(IPC)
was improved by 33% on an in-order execution processor model, and the total execution cy-

cles were reduced by 5% and IPC was improved by 5% on an out-of-order execution processor

model.
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Ap = Ar + Ar;
if (FRIATERE)
then Aw = Ap, status_bit = 1;
else (FRIATRIER)
if (status_bit == 0) /* A OFEH */
then Aw = Ac, Aw = Ac — Ar;
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then Aw = Ac, status_bit = 0;
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program TH | A0(%) | AL(%) | A2(%)
espresso 99.66 57.04 67.94 72.77
xlisp 99.99 46.24 54.18 63.58
eqntott 99.79 44.92 81.15 85.63
compress 99.98 63.80 79.36 80.86
sC 99.37 71.58 85.67 89.85
gec 97.26 37.86 47.18 53.88
average(int) | 99.34 53.53 69.24 74.42
tomcatv 99.99 19.55 99.35 99.67
alvinn 99.99 77.25 83.83 88.08
ear 99.99 14.11 97.74 08.84
swm?2586 99.99 27.76 99.45 99.72
hydro2d 99.99 20.57 86.12 91.89
nasa’7 78.96 46.89 70.51 75.48
average(fp) 96.49 34.36 89.50 92.28
average(all) | 97.92 43.95 79.37 83.35
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