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A Proposal of the Branch Prediction Technique
based on the Transition Rate

Akira Umezawa Hayato Yamana
School of Science and Engineering, Waseda Univ.

In order to raise the processing speed of a processor, in today’s processor, the technique of
piplining is adapted to extract the instruction level parallelism. However, a pipeline stall occurs
when a conditional branch exists. Various researches have been done, in order to raise the accuracy
of prediction.

In this paper, we propose a new branch prediction technique based on the transition rate, which
is specifically the number of succession branch times for the same direction. The proposed scheme
targets the branches that are classified into difficult prediction branch. We applied the proposed
scheme to some specific branches in SPECint95. As a result, we confirmed that the miss prediction

rate decreased a maximum of 33.49% compared with that of Bimodal Predictor.
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0 4:32()00000000000O0 (%)

og Bimodal 1000 (3.1) 2000 3000 4000 5000 6000 7000 guoo
compress Strong 50.63 46.73 47.12 46.65 — — — — —
compress Weak 50.63 47.10 46.73 45.90 45.67 — — — —
gce Strong 43.13 — — — — — — — —
gce Weak 43.13 — — — — — — — —
ijpeg Strong 50.66 49.25 50.17 50.17 50.44 50.49 50.49 50.58 —
ijpeg Weak 50.66 49.11 49.35 49.62 50.17 50.44 50.49 50.49 50.47
i Strong 63.90 31.90 39.89 36.81 40.23 40.06 40.23 — —
i Weak 63.90 30.41 38.24 35.00 36.65 36.48 — — —
m88ksim Strong 54.01 43.67 43.85 43.51 42.88 — — — —
m88ksim Weak 54.01 42.94 43.67 43.55 43.43 43.43 — — —
perl Strong 50.08 49.81 49.83 49.80 49.90 49.90 49.90 — —
perl Weak 50.08 49.93 49.81 49.94 49.94 49.93 49.93 49.93 —
05 3.2b)0000o0ooooood (%)
gog Bimodal 1000 2000 3000 4000 5000 (uinlni
compress Strong 50.63 50.63 50.37 47.03 47.03 47.89 —
compress Weak 50.63 50.63 50.37 46.84 47.03 46.05 —
gce Strong 43.13 — — — — — —
gce Weak 43.13 — — — — — —
ijpeg Strong 50.66 50.66 49.67 — — — —
ijpeg Weak 50.66 50.63 49.09 — — — —
i Strong 63.90 63.62 57.56 35.36 36.65 — —
i Weak 63.90 63.62 57.39 33.71 34.83 — —
m88ksim Strong 54.01 54.12 43.78 43.65 44.11 44.11 44.11
m88ksim Weak 54.01 54.12 43.05 42.81 43.96 43.87 43.99
perl Strong 50.08 50.07 49.94 49.93 49.93 49.93 49.81
perl Weak 50.08 50.07 49.92 49.95 49.94 49.92 49.80
O 6: Bimodal Predictord Bimodal Predictor O O OOOaDa000a000R0a0aoaaHn
00000000000 (%) 000 ooooooo2pit0000o0oooooooon
=5 el 39 325 gbobobob0obobobooooooooog
compress Strong 5(;.H61§a 466(?) 4’.7.0(3) oooooooooooooooooooooo
compress Weak 50.63 45.67 46.05 DDDDDDDD,DDDDDDDDDDDDDDD
bor Strong | 4318  — - 0 Bimodal Predictor J0 00000000000
gce Weak 43.13 — — gooooooooobooooobobuooooo
ijpeg Strong 50.66 49.25 49.67
ijpeg Weak 50.66 49.11 49.09 goo0ooooooobooobooooooa
li Strong 63.90 31.90 35.36 oodooooooobooobood
li Weak 63.90 30.41 33.71
m88ksim Strong 54.01 42.88 43.65
m88ksim Weak 54.01 42.94 42.81
perl Strong 50.08 49.80 49.81 D |:| D D
perl Weak 50.08 49.81 49.80
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