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Placement processing is one of the processes which spends time most in FPGA design automation
flow. Accordingly FPGAs have improved circuit performance, the circuit scale that is implemented
by FPGAs becomes larger. So the computation time devoted to placement has grown dramatically.
Now, the placement based on SA is performed in VPR. SA is a strong algorithm of sequentiality and
is not suitable for parallelization. Therefore, Ant Colony Optimization which attracts attention in
recent years is applied to FPGA placement problem. In this research, FPGA placement tool which
used Ant Colony Optimization on PC cluster is parallelized, and the evaluation and examination
are performed.
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Table 2 HP ProLiant DL380 G3
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tseng 1,047 174 33x33
apex2 1,878 42 44x44
frisc 3,656 136 39x39
ex1010 4,598 20 40x40
838417 6,406 135 81x81

JIAF A/ Ea—F HP ProLiant DL380 G3 X 16 &

CPU Intel Xeon 2.8GHz x 2
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Table 3 HEm ER

ACO ~—X VPR

J=FE | 1@) 4 8 16
tseng 174 || 4.8 9.0 14.5(12)
apex2 470 5.1 | 10.0 17.7(27)
frisc 1928 || 5.3 | 10.4 | 19.1(101)
ex1010 3204 [ 5.5 | 10.9 | 19.5(164)
38417 | 7086 || 2.0 | 2.3 | 2.5(2791)

SA <—X VPR
=T i 1 B 16
tseng 23 1.6 1.7 1.6(13)
apex2 26 || 1.4 1.6 1.7(28)
frisc 181 || 1.4 1.6 1.7(94)
ex1010 297 || 1.7 2.0 2.0(142)
538417 688 || 1.7 1.9 2.1(305)

Table 4 = A MEME
ACO ~—X VPR
/— FE 1 4 8 16
tseng 128 -0.04% 0.03% | -0.08%
apex2 294 -0.01% 0.01% 0.00%
frisc 640 -0.07% | -0.08% | -0.05%
ex1010 707 -0.01% | -0.00% | -0.02%
838417 768 0.01% | -0.02% { -0.02%
SA ~—2Z VPR
J—FHK 1 4 8 16
tseng 118 0.4% 0.4% 1.0%
apex2 275 0.3% 0.4% 0.4%
frisc 554 1.2% 2.0% 2.0%
ex1010 660 0.2% 0.5% 1.0%
38417 701 0.5% 1.9% 2.8%
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