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An Efficient Quasi-physical and Quasi-human Block-packing Algorithm

HUANG Wen-Qi CHEN Duan-Bing
(College of Computer Science, Huazhong University of Science and Technology, Wuhan 430074)

Abstract A block-packing problem is raised in VLSI design. Many algorithms such as simulation annealing and genetic
algorithm have been proposed to solve this problem. According to ten-thousand-year experience of human beings and
two important quasi-physical and quasi-human strategies, i e., comer-occupying and clustering, an efficient quasi-
physical and quasi-human block-packing algorithm based on maximum cave degree first is proposed in this paper. Some
benchmarks, such as MCNC and GSRC, are tested by the proposed algorithm, and high quality results are achieved in
short runtime. All MCNC benchmarks, except apte, and all GSRC benchmarks can be packed with zero dead-space,
while the runtime is less than 10 seconds. As compared with CBL, genetic algorithm and CompaSS, reputed to be the
best block-packing algorithm up to now, the results are much better both in less dead-space and less runtime. Results
of further experiments demonstrate that the algorithm proposed in this paper is a highly efficient algorithm nowadays.
Keywords Packing, VLSI floorplanning, Quasi-physical and quasi-human algorithm, Comner-occupying action, Cluste-
ring
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# 1 MCNC #= GSRC ¥Hley R H %
Hel EREE  ERRNEE HREA(Wh) ERAFIAE  ENE
B R (%) (sec)
apte 9 46561628 46566025.49(7300.59999-6378.38336) 0.01 0.15
Xerox 10 19350296 19350296.00(5000.00000-3870.05920) 0 0.17
hp 11 8830584 8830584.00(3532.23360-2500.00000) 0 0.28
ami33 33 1156449 1156449.01(1299.72429-889.76487) 0 1.49
ami49 49 35445424 35445424.01(6704.04589-5287.16906) 0 2.63
nl0a 10 221679 221679.00(554.19750-400.00000) 0 0.19
n10b 10 221177 221177.00(552.94250-400.00000) 0 0.28
nl0c 10 228770 228770.00(580.73066-393.93478) 0 0.03
n30a 30 208591 208591.02(549.34788-379.70660) 0 0.70
n30b 30 197781 197781.98(519.11000-381.00206) 0 0.68
n30c 30 222522 222522.28(518.27592-429.35099) 0 0.34
n50a 50 198579 198579.35(459.72404-431.95337) 0 1.33
n50b 50 203053 203053.12(598.53518-339.25010) 0 233
n50c 50 201512 201512.04(549.04770-367.02100) 0 1.88
n100a 100 179501 179501.01(491.50445-365.20729) 0 0.54
n100b 100 160126 160126.06(459.66900-348.35080) 0 1.01
n100c 100 171966 171966.58(503.80000-341.33899) 0 0.36
n200a 200 175696 175696.03(509.46100-344.86650) 0 8.42
n200b 200 174593 174593.72(450.34696-387.68713) 0 0.90
n200c 200 170129 170129.54(548.90235-309.94501) 0 4.42
n300 300 273170 273170.09(547.31242-499.11166) 0 0.18
22 AXFaPAeHENERE
AXHD: CompaSSf7+12] CBLI® S A
e EERFIAE  HAstE EBAMAE  HReE HHEEFEE AR EBRAMAE  HASE
%) (ses) (%) (sec) %) (sec) %) (sec)
apte 0.01 0.15 0.75 5.99 3.4 78 2 29
Xerox 0 0.17 0 0.73 2.1 76 1.35 30
hp 0 0. 28 0 1. 82 2.0 75 0.26 30
ami33 0 1. 49 0 1. 44 1.7 87 NR NR
ami49 0 2.63 0 2.43 1.8 179 4.2 311
nl00a 0 0. 54 0 8.75 NR* NR NR NR
n200a 0 8. 42 0 30. 64 NR NR NR NR
n300 0 0.18 ) 14. 64 NR NR NR NR
* NR. JRCRR bk #5845 St 57 S ey 3R
228~233
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