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Abstract This paper proposes a parallel floorplanning algorithm for VLSI floorplanning, which was based on genetic algo-
rithm (GA) and tabu search (TS). The proposed method consists of three phases. In the first phase, solutions were globally
searched by GA on each PC independently. In the second pahse, from good solutions found in the first phase, further search
was performed based on GA in each PC, with interchanging solutions among PCs. In the last phase, TS was executed in each
PC to improve the best solutions found in the second phase to get a final solution. The proposed method was implemented
with the MPI (Message Passing Interface) library on a PC cluster. Experimental results show the effectiveness of the proposed
method.
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#1 BT RAKTOEM [(mm2)(T v E AR—=X %), REHE [mm] ETOEHLDEMNRK

U FHEIERT [sec]

TotwAH 1 Jot ¥ s 7ot AR 14

g EHE | R i ERE | 0 i ERE |
B | BB | 19.65(10.60) | 2926.11 | 34.28 | 19.49(9.86) | 2883.54 | 33.91 | 19.60(10.34) | 2787.18 | 33.53
BE | ¥# 20.28 2807.23 | 34.32 19.79 289291 | 34.26 19.74 2839.81 | 33.94
BE | 20.79(15.48) | 2804.60 | 34.81 | 20.01(12.20) | 3045.17 | 35.24 | 19.97(12.04) | 2874.43 | 34.35
GAl+ | BiRE | R | 21.09(16.70) | 2547.10 | 33.83 | 20.41(13.91) | 2494.07 | 32.88 | 20.79(15.50) | 2529.27 | 33.44
GA2 | BR | ¥ 21.97 2703.56 | 35.48 20.89 2592.56 | 33.85 20.70 2567.52 | 33.54
BE | 21.13(16.85) | 2764.88 | 34.96 | 20.75(15.34) | 2667.67 | 34.09 | 20.83(15.66) | 2607.87 | 33.87
1| BR | 20.37(13.73) | 2585.69 | 33.30 | 20.06(12.40) | 2512.24 | 32.62 | 19.98(12.07) | 2546.83 | 32.71
BE | ¥ 20.37 2755.06 | 34.15 20.20 2607.74 | 3331 20.02 2593.05 | 32.98
BIE | 20.83(15.67) | 2761.56 | 34.64 | 20.93(16.05) | 2578.66 | 33.82 | 20.16(12.86) | 2592.19 | 33.12

FHERER 3126.74 3341.60 3590.58
BE | ¥4 18.94 3885.64 | 38.36 18.83 3863.46 | 38.15 18.76 3897.00 | 38.25
B | 19.11(8.06) | 3880.98 | 38.51 | 18.98(7.45) | 3941.58 | 38.69 | 18.80(6.53) | 3989.54 | 38.75
GAl+ | BURE | BR | 25.79(31.87) | 2062.82 | 36.10 | 23.77(26.07) | 2104.78 | 34.29 | 24.90(29.43) | 2098.70 | 35.39
GA2+ | BAR | ¥ 25.03 2116.83 | 35.61 24.50 2123.79 | 35.12 24.16 2110.93 | 34.72
TS BE | 24.34(27.83) | 2137.62 | 35.03 | 24.30(27.71) | 2139.96 | 35.00 | 23.89(26.46) | 2124.90 | 34.52
| BB | 19.4509.66) | 2434.45 | 31.62 | 19.35(9.22) |2423.39 | 31.47 | 19.05(7.76) |2469.76 | 31.40
BE | ¥ 19.55 2469.48 | 31.90 19.43 2465.47 | 31.76 19.34 2456.32 | 31.62
B | 19.70(10.81) | 2495.99 | 32.18 | 19.33(9.10) | 2532.01 | 31.99 | 19.31(9.04) | 2513.30 | 31.88

2T ERER 9727.15 5558.88 5946.87
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%2 TObRRAKSIIBT S GA BETOEE [mm?)(T v R AR—2X

(%)), BEBE [mm] &TOEDD EFROERRY [sec]
it EME |
B | BB | 19.44(9.64) | 2646.64 | 32.68
BR |V 19.68 2592.40 | 32.64
BE | 19.93(11.83) | 2571.87 | 32.79
BB | BR | 20.43(13.98) | 2432.99 | 32.59
BE | ¥ 21.01 2529.37 | 33.66
B | 21.25(17.31) | 2602.57 | 34.26
| BE | 19.79(11.23) | 2456.69 | 32.08
BE | ¥y 19.74 2562.39 | 32.55
B | 19.67(10.68) | 2642.40 | 32.88
| atmem 5082.20
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%3 TOERESITBITE TS BETOEN [mm2)(F v K AR—2X

[%)), BERE [mm) & TOESZD XHRUFHERM [sec)
it EHsE | fn
EH | BB | 19.90(11.70) | 3804.86 | 38.92
BR | W 20.55 3865.23 | 39.88
BE | 21.15(16.91) | 3805.52 | 40.17
ERE | B | 29.05(39.51) | 2155.76 | 39.82
BE | FH 29.55 2198.48 | 40.54
BE | 31.57(44.35) | 223140 | 42.73
| BE | 21.03(16.47) | 2504.86 | 33.56
BR | ¥9 20.95 2560.61 | 33.92
BE | 21.55(18.49) | 2587.82 | 34.49
FHEEIER 5540.14

5N5. Lo THBRRLDEHEEERL. | DORIHL TH
BORBDAHERRTDIETHORTHREFRERAL, BED
BAEHBREOHENS X DINWRERDDILENS .

5. BbYIC

=TI, LSI 70775 o Y EEICHL TRENT I
TUXLEYT—RFFEEEAEDEEEF T OT7 S50
TEEERELE. BRFEEPCY IAY LITEREL TER
WEEETY, REFEROEHHERL . SHOBEEL T,
BALV—T DN A—FEMEPIRET DI ETHRERDOLD
BB HREERTHIE, 72X ITHKDOWTREBE
BOHEBEOEE L ZOERNFE SHBOTOT7 TS0 HAO
REENBTOND.,
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