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The pipelining techniques of modern processors have improved, and the issue rate of instruc-
tions also has been increasing. In these architectures, the importance of the branch prediction
and the instruction issue becomes much larger. We proposed an extension of VLIW proces-
sors to achieve high petfofrnance in executing ordinary applications including non-numerical
programs. However, there exist some serious problems with the branch prediction and the
instruction issue to execute non-numerical programs. In this paper, we categorize behaviors
of branches into two classes and propose the two extensions of VLIW to individually solve the

problems. At last, we evaluate the performance of our processor with the new extensions.
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[ hm | o PERAC S AR AT
o backward 128 112 18 X
1 backward 16 4 2

32 backward 10 9 1 X

3 backward 64 56 8 X

4 backward s 7 1 X

s backward 13 12 1 X

L) forward 1878245 1888505 189740 X

7 forward 5764752 3793060 1971692 X

8 forward 1971692 973154 998538 X

9 forward 998538 547360 451178 (@)

10 forward 451178 190932 260246 O

11 forward 260246 91963 168263 [@)

12 forward 168263 34218 134065 @)

13 forward 5764752 134068 5630687 X

14 forward 134065 2 134063 X

18 forward 407024 43952 383073 Q)

16 beckward 407024 272061 134063 X

17 backward 6764752 5630688 134064 X

total ~ ~33970790 13401070 10680740 -

& 2: 8 7 4 — Y XN DRI
RN L PARZA A P ARA AR AR S YU

0 forward 5388 738 5152 [@]

1 backward 5888 5152 ° 736 X

2 backward 736 844 92 X

3 forward 467532 7196 39856 [0]

4 forward 395856 6468 33088 Q

5 backward 33088 31040 2048 X

5 forward 15720 2056 13664 X

7 forward 2086 92 1964 X

[ backward 15730 13755 1965 X

total - 165404 67159 98765 -

K3 Froh—F—FRZANDIL TS5 4 Vg

] 1 7 3 L) 3 6 7 [ () i0 11 12 13 14 15 16 4
Taken 88%, { 88% | v0 —8o% [ "es% | 93% | o' 8K | 0% | Bs% | 43% | 38% [ 3 % 0% 1% | 67% | o8%
mot taken | 13% | 1a% | 10 2% | 13 % _| 10 AW Bk | 5% | ea% | o8% | so% ] oe% | 1oo% | Si% T 5% T 3%
—| 75% | 78% | s0% | 7% | ve% | 5% | 6a% | sa% | 1% [ sa% | ss% | se%m | eo% | vs% | 1oo% | 7o% | ss% | ws%
— 3 8% 75% 70% 88% 75% 7% 10% 58% 59% 59% 56% 60% 74% 28% 100% 89% 7% 98%
— b 1 o6% | 7% | 70% | se% | 7s% | as® | as% | se% | se% | so% | 49% | 42% | s0% | e7% | 100% | s9% | ev% | ve%

K487 A—VHBEDIA T 54 VS
0 T 3 3 1 G 3 7

Taken 13% | 88% | 8% | 15% | 16 9% | 15% % | &% |

not taken 87% 12% 13% | 5%, 84 6% 8T% 96% 12%
=t 75% 5% 1% 73% 70% 88% 77% 91% 78%
[ RBE . oo | s | 7om | 70% | 81% | oa% | ov% | o1% | sav

— KR b 87% 87% 78% 85% 84% 95% 87% 91% 86%
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