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ABSTRACT

In this research, we analyze loop behavior of scientific and engineering programs and identify sources of branch
prediction misses with traditional branch prediction methods. In such programs, loop exits of inner loop nests
mostly exhibit certain regular behaviors. Instead of using traditional branch prediction for these loop-exit
branches, we developed a hardware loop-exit branch detection technique and a branch prediction method for
loop-exit branches. The detection method dynamically classifies branches into loop-exit branches and
non-loop-exit branches. For loop-exit branches, we developed a few branch prediction models matching
corresponding regular loop-exit behaviors in scientific and engineering programs. The prediction method can
learn and adaptively select suitable classified prediction model of loop-exit behaviors for more accurate branch
prediction. In experiments, we show that the classified loop-exit branch prediction can enhance hit ratio of
branch prediction for scientific and engineering programs effectively.

Keywords : branch prediction, loop-exit branch detection, loop-exit prediction model, loop behavior, pipelined
processor
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(a) Assembly code of loop 1 (b) Assembly code of loop 2 (c) Assembly code of loop 3

4 EREH CIRYEPERE
do {
c-=1;
if (c!=5000)
for (a=0;a<10;a++) { for (a=0;a<10;a++) { c-=2;
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