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A Branch Prediction Technique focused on Weak States of
Prediction Table

Yukari Nakazawa™, Fumiko Saitoand Hayato Yamana

+

In recent years, as the pipeline’s length gets deeper, and the instruction fetch width and the issue width
become wider, more accurate branch predictors are needed. Branch predictors predict with the 2 bit
saturating counters (predictor counters) whose state is changed by the execution result of the branch. As a
result of analyzing the prediction accuracy in each state (Strongly Taken, Weakly Taken, Weakly Not-taken
and Strongly Not-taken) of prediction counters, it turns out that the prediction accuracy in the Weak states of
gshare predictor is especially low. We propose the predictor selection technique referring the prediction
counter state of gshare predictor. In SPECint95 (train) simulation, the branch prediction miss rate decreases
0.22% in average on 12KB, 0.30% in average on 24KB, compared with Combining predictor.
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3 (%)

099.g0 124.m88ksim  126.gcc  129.compress  130.li 132.ijpeg  134.perl 147.vortex

1.0KB gshare 27.22 2.03 10.28 8.06 6.08 10.5 3.74 3.94 8.98
15KBBi-Mode | 2340 206 840 800 614 991 338 082! 776

1.5KB Comb* 25.49 171 10.46 514 6.03 9.52 3.15 0.92 . 7.80

1.5KB 24.66 1.76 9.06 6.90 5.82 9.72 3.32 0.73 7.75
80KBgshare | 1978 167 689 717 511 939 231 063 662
12KB Bi-Mode | 1765 167 597 751 517 923 234 059 | 627

11.75KB Comb* 20.21 1.07 6.68 442 4.54 8.76 2.40 0.57 6.08

11.68KB 17.93 1.32 6.07 573 4.29 8.75 2.25 0.53 5.86
160KBgshare | 1686 165 622 666 493 918 208 059 | 602
24KBBi-Mode | 1536 161 546 708 501 901 221 055! 579

23KB Comb* 17.68 0.96 5.81 441  4.45 8.64 2.30 0.49 5.59

23.5KB 1515 118 547 536 399 858 205 049 | 529

*Comb = Combining
4 SAg gshare ( ) (%)
099.g0 124.m88ksim  126.gcc  129.compress  130.li 132.ijpeg  134.perl 147 .vortex E

11.75KB Comb 20.21 1.07 6.68 4.42  4.54 8.76 2.40 0.57 , 6.08
Comke | 1904 137 67 589 431 895 238 057 626

23KB Comb 17.68 0.96 581 4.41 4.45 8.64 2.30 0.49 559
1k | 1735 13 593 562 418 875 226 | 048 | 573

*Comb = Combining
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