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Abstract: For multi-constrained polarity optimization of large-scale FPRM circuits, a Multi-Objective Discrete
Particle Swarm Optimization (MODPSO) algorithm is proposed. Firstly, the multi-objective decision model is
established according to the delay-area trade-off of large-scale FPRM circuits. Secondly, combined with tabular
technique and MODPSO, the best polarities of delay and area are searched for large-scale FPRM circuits, to obtain
the Pareto optimal set for delay and area. Finally, the algorithm MODPSO is compared with the algorithm DPSO
and NSGA-II on MCNC Benchmarks with PLA format, and the results verify the effectiveness of the MODPSO.
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EA B
(1T 2N 7 2 B 1415 Del A Del D MmE e M e Del A Del D

gary 15 534 10 534 10 0 0 534 10 763 11 53.63 0.41
al2 16 (11,4),(7,5) (11,4),(7,5) - - 11 4 12 5 0.97 0.37

b2 16 3404 13 3404 13 0 0 3404 13 4213 13 220.10 0
t481 16 33 6 33 6 0 0 33 6 40 6 1.44 0

t2 17 49 7 49 7 0 0 49 7 64 7 4.79 0

in2 19 492 10 626 10 29.96 0 492 10 638 10 43.50 0
mmda 20 72 7 72 7 0 0 72 7 72 7 0 0

tl 21 18 5 18 5 0 0 18 5 18 5 0 0

ind 24 239 9 291 9 11.63 0 308 9 656 10 94.44 0.41
ttt2 24 37 6 37 6 0 0 37 6 39 6 0.75 0
5382 25 283 9 283 9 0 0 283 9 453 10 48.23 0.51
s444 25 107 8 107 8 0 0 120 8 275 9 40.17 0.51
5526 25 36 6 36 6 0 0 36 6 64 7 9.04 0.47
bcO 26 313 9 313 9 0 0 313 9 472 10 42.36 0.51
bed 26 199 8 199 8 0 0 199 8 333 9 39.22 0.31
nexp 26 55 6 55 6 0 0 55 6 120 8 20.47 0.49
x9dn 27 76 7 76 7 0 0 94 8 186 8 23.05 0
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Rl e Rt e
£ A A
mA ER WA ER R IR TH) (s) A R mR R R 1) (s)
gary 15 534 10 534 10 20 270.08 534 10 679 11 10 540.13
al2 16 (11,4),(7,5) (11,4),(7,5) 20 4.08 (11,4),(7,5) 12 5 11 17.18
b2 16 3404 13 3404 13 20 1204.95 3404 13 4102 13 7 3921.26
t481 16 33 6 33 6 20 4.34 33 6 43 6 5 54.06
t2 17 49 7 49 7 20 12.87 49 7 64 7 14 64.64
in2 19 492 10 626 10 19 82.75 492 10 687 10 6 511.81
mmda 20 72 7 72 7 20 4.89 72 7 91 7 17 44.20
t1 21 18 5 18 5 20 3.86 18 5 18 5 18 36.98
inb 24 239 9 291 9 19 74.25 239 9 473 10 2 335.74
ttt2 24 37 6 37 6 20 8.98 37 6 54 7 15 119.11
$382 25 283 9 283 9 20 112.53 283 9 487 10 9 706.25
s444 25 107 8 107 8 20 17.26 107 8 226 9 16 152.70
$526 25 36 6 36 6 20 9.67 36 6 51 7 16 121.08
bc0 26 313 9 313 9 20 41.12 313 9 370 10 7 312.03
bed 26 199 8 199 8 20 87.51 199 8 361 10 11 231.86
nexp 26 55 6 55 6 20 41.62 55 6 229 9 5 134.41
x9dn 27 76 7 76 7 20 6.96 76 7 151 8 1 63.42
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