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Experiments of the Instruction Schedulmg
usmg Genetic Algorithm

Isamu Ito' Yukio Umetani®?

An Application of Genetic Algorithm to.the instruction sequence optimization is proposed to squeeze
out RISC processor performance. By this way, far better results than those obtained by the schedul-
ing of GNU-C compiler are obtained, and a stable optimization independent of the features of the
machine is attained. The performance has been evaluated using 24 Livermore kernels on 3 UNIX
machines(Ultra2, Ultral, SPARC), and higher performance up to 25.9% compared to the conven-
tional scheduling is obtained. We also point out that conventional scheduling methods depend on

a specific machine feature, and doesn’t care for the date dependence by registers.
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3 sl %03, 3, %00
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Ultra2 Ultral SPARC

NAME Copt- Sopt- S/C* Copt- Sopt- S/C* Copt- Sopt- S/C* IS-

Exc(us) | Exc(us) | 100(%) | Exc(us) | Exc(ps) | 100(%) || Exc(us) | Exc(us) | 100(%) || Amo
kernell 1632500 | 1211500 74.2 || 3405000 | 2561500 75.2 || 2970000 | 2973500 100.1 49
kernel2 1073500 867000 80.8 || 2252000 | 1802000 80.0 || 2740000 | 2691000 98.2 54
kerneld 1023500 | 1017500 99.4 || 2130500 | 2125500 99.8 | 1230000 | 1229000 99.9 14
kerneld 1473500 | 1337500 90.8 || 2942000 | 2652000 90.1 || 3098500 | 3098000 100.0 42
kernel5 1594000 | 1381000 86.6 | 2991500 | 2571000 85.9 || 2040500 | 1940000 94.9 33
kernel6 1102500 935000 94.8 || 2045500 | 1757500 85.9 || 2111300 | 1945000 92.1 48
kernel7 1538000 | 1196500 77.8 || 3022500 | 2286500 75.6 |} 3325500 | 3113500 93.6 7
kernel8 968500 874000 90.2 || 1764000 | 1637000 92.8 || 1875500 | 1838000 98.0 177
kerneld 1543000 | 1286500 83.4 || 2939500 | 2415500 82.2 || 2881500 | 2983000 103.5 79
kernellQ [ 1731000 | 1692500 97.8 || 3080500 | 3024500 98.2 || 4760500 | 4711500 99.0 52
kernelll [} 1308500 | 1105500 84.5 || 2755500 | 2339500 84.9 || 1570000 |} 1572500 100.2 30
kernell2 || 1171500 | 1005000 85.8 || 2479000 | 2124500 85.7 || 2788000 | 2784000 99.9 28
kernelld || 1044000 96000 92.0 || 1968000 | 1741500 88.5 | 1221000 | 1207500 98.9 103
kernell4 (| 1229000 | 1074000 87.4 || 2131000 | 1942500 91.2 || 1431500 | 1408500 98.4 149
kernell5 |} 1337000 | 1294000 96.8 || 2716000 | 2614000 96.2 || 1941500 | 1938000 99.8 228
kernell6 866000 801000 92.5 || 1808500 | 1674000 92.6 | 1546500 | 1532000 99.1 135
kernell7 || 1320500 | 1210000 91.6 || 2758000 | 2555500 92.7. || 2598500 | 2521000 97.0 77
kernel18 || 1232500 | 1160000 94.1 || 2306000 | 2188000 94.9 || 1855500 | 1949000 105.0 242
kernell9 [ 1176500 | 1071000 91.0 || 2473000 | 2251000 91.0° |} 2073500 | 2017000 97.3 46
kernel20 || 1583000 | 1468000 92.7 || 2986500 | 2921000 97.8 || 1852500 | 1858500 100.3 102
kernel21 || 1494000 | 1428000 95.6 || 2615000 | 2535500 97.0 [ 3117000 | 3111000 99.8 45
kernel22 || 1439500 | 1437000 99.8 || 3007500 | 3004500 99.9 || 2173000 | 2159000 99.4 55
kernel23 || 2160000 | 1760000 81.5 || 4123500 | 3054500 74.1 || 3119000 | 3180000 102.0 80
kernel24 || 1070000 | 1066000 99.6 || 2426500 | 2419000 99.7 || 1910000 | 1908000 100.0 34
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NAME Ultra2 Ultral
U2-code | Ul-code | Ul-code | U2-code
kernel7 1196500 | 1206000 | 2286500 | 2416500
kerneld 1286500 | 1309500 | 2415500 { 2509000
kernel23 || 1760000 | 1795300 | 3054500 | 3097500
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