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Abstract BCC(Boolean Cardinality Constraint) is to select one boolean variable from n different
variables. It is widely used in many areas including software engineering. Thus, many efficient
encoding techniques of BCC into CNF have been studied extensively. In this paper we analyze some
representative encodings with respect to flexibility as well as efficiency. In addition we use a
visualization tool to draw the CNF clauses generated from each encodings. Visualizing the clauses
exposes a hidden structure in encodings and makes to compare each encodings on the structure level,
which is one of the prominent achievement in our work compared to other works. And we apply our
analysis on the pigeon-hole problems to have confidence. In our experimental settings, the commander
encoding shows the best performance.
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n | m #var #clauses time #var #clauses time | #var | #clauses | time #var | #clauses | time
5| 4 20 75 0.00 108 352 0.00 51 89 0.00 29 76 0.00
6 | 5 30 141 0.00 182 629 0.00 79 142 0.00 41 126 0.00
716 42 238 0.01 274 1004 0.01] 113 207 0.01 67 206 0.01
8 | 7 56 372 0.05 384 1489 0.05] 153 284 0.07 101 299 0.02
91| 8 72 549 0.33 520 2112 0.27] 199 373 0.32 123 390 0.07
0] 9 90 775 1.62 636 2893 213 251 474 4.46 161 502 0.20
11 | 10 110 1056 67.30 874 3828 855 309 587! 3641 211 640 0.96
12 | 11 132 1398 | timeout 1084 4929| 190.81| 373 712 timeout 247 7170 4.20
13|12 156 1807 | timeout 1316 6208| timeout| 443 849 | timeout 293 924 21.25
20119 330 7050 | timeout 3692 21425 timeout| 1101 2144 | timeout 821 2495| timeout
30129 870 24825 | timeout 9422 68405 | timeout| 2551 5014 | timeout| 1981 6017 | timeout
40 | 39 1560 60100 | timeout| 18344 156769 | timeout| 4601 9084 | timeout} 3481 10861 | timeout
50 | 49 2450 118875 | timeout| 30414 298429 | timeout} 7251 14354 | timeout} 5101 16829 timeout
60 | 59 3540 207150 | timeout| 45484 505089 | timeout{ 10501 20824 | timeout] 7861 248101 timeout
70 | 69 4830 330925 | timeout| 64318 790277 | timeout| 14351 28494 | timeout] 10361 33637 timeout
80 | 79 6320 496200 | timeout| 87088 1166337 | timeout| 18801 37364 | timeout| 12641 43247 timeout
90 | 89 3010 708975 | timeout| 113258 1644197 | timeout| 23851 47434 | timeout} 17821 56921 | timeout
100 | 99 9900 975250 | timeout | 142828 2235857 | timeout | 29501 58704 | timeout| 20801 69251 | timeout
1101 1091 11990 1301025 | timeout| 175793 2953317 | timeout} 25751 71174 | timeout| 24971 837651 timeout
120 [ 119 14280 1692300 | timeout| 212168 3808577 | timeout | 42601 84844 | timeout| 32041 102171 | timeout
130|129 | 16770 2155075 | timeout| 252326 4814413 | timeout | 50051 99714 | timeout| 37231 119528 | timeout
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n m #var | #clauses time #var | #clauses | time #var |#clauses| time #var |#clauses| time

5 4 20 99 0.00 108 364 0.00 51 101 0.00 29 83 0.00
6 5 30 191 0.00 182 649 0.00 79 162 0.00 41 151 0.00
7 6 42 328 0.00 274 1034 0.00 113 237 0.00 67 248 0.00
8 7 56 519 0.00 334 1531 0.00 153 326 0.00 101 355 0.00
9 8 72 773 0.00 520 2168 0.00 199 429 0.00 123 470 0.00
10 9 90 1099 0.00 686 2965 0.00 251 546 0.00 161 610 0.00
11 10 110 1506 0.00 874 3918 0.00 309 677 0.00 211 750 0.00
12 11 132 2003 0.00 1084 5039 0.00 373 822 0.00 247 913 0.00
13 12 156 2599 0.01 1346 6340 0.01 443 981 0.00 293 1104 0.00
20 | 19 380 10299 1.76 3692 21767 0.04 1101 2486 0.02 789 2950 0.01
30 | 29 870 36599 14.05 9422 69217 0.16 2551 5826 0.12 1873 6943 0.01
40 | 39 1560 88999 114.3 18344 158251 0.32 4601 10566 0.76 3337 12692 0.02
50 | 49 2450 179499 298.1 30414| 300781 0.81 7251 16706 1.33 4925| 19963 0.04
60 | 59 3540| 308099 timeout 45484| 508511 2.14 10501 24246 3.29 7764| 29530 0.07
70 | 69 48301 492799 timeout 64318| 794969 3.69 14351 33186 5241 10251 40261 012
8 | 79 6320 739599 timeout 87088| 1172499 4.86 18801 43526 1149 12521 24511 011
90 | 89 8010| 1057499| timeout| 113258| 1652029 7.07 23851 55266 1314 17497 27243 0.22
100 | 99 9900! 1455499| timeout| 142828| 2245559 14.62 29501 68406| 57.85| 20447 82731 0.27
110 | 109 11990| 1942599 timeout| 175798| 2965089| 19.19 35751 28946| 46.89| 24581 100440 0.31
120 | 119 14280 2527799| timeout| 212168| 3822619 24.02 42601 08886| 41.61| 31607 120852 0.72
130 | 129 16770 3220099 timeout| 252326] 4830925| 43.22 50051| 116226| 86.39] 37231 142103 0.56
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