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Efficient BDD Construction for Boolean Functions Given in CNF
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We propose an algorithm to construct a binary decision diagram (BDD) for a Boolean function given as a CNF
formula. With the maturing of SAT technology, techniques for encoding various constraint satisfaction problems
into CNF formulas have been widely put into practical use, which are also useful as intermediate formats to obtain
BDDs for real-life problems. In this paper, we describe a new technique to increase efficiency of a breadth-first search
algorithm for BDD construction. Unlike modern SAT solvers, we pre-compute the rich information that minimizes

backtracks using symbolic reachability analysis on transitions among sets of unsatisfied clauses.

Experimental

results show that our method is effective as a complement to conventional methods.
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*1 http://www.satlib.org/
x2 http://bach.istc.kobe-u.ac.jp/sugar/
x3 http://www.aloul.net/Tools/mince/
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Time (sec) Mem (MB) | Time (sec) Mem (MB) | Time (sec) Mem (MB)
c432 10.8 1750 33 1700 3.1 594
c499 20.6 1762 3.1 1732 43 678
c880 timeout 1965.5 42162 791.5 11017
c1355 105.9 1995 9.6 2081 8.7 693
s510 0.9 1594 0.3 1595 59 703
$526 0.8 1588 0.1 1584 0.4 557
$526n 0.4 1583 0.1 1581 0.5 563
s641 5.8 1639 0.8 1637 1.6 576
s713 29 1620 0.7 1618 14 574
$820 timeout memout 42.0 1985
s832 timeout memout 42.0 1884
$953 325 1910 12.2 2007 97.6 2797
s1196 343.2 5764 106.0 5945 41.5 1274
s1238 76.5 2421 18.3 2244 67.7 2183
s1423 871.9 6470 139.2 5904 108.7 1612
s1488 timeout timeout 4993.7 59237
s1494 timeout memout 714.0 14250
aim-100-1_6-no-1 3644.6 59119 1466.1 48960 31.5 2182
aim-100-1_6-no-2 734.0 19915 224.0 11932 0.1 526
aim-100-1_6-yes1-1 20.1 2020 8.7 2013 0.1 525
aim-100-1_6-yes1-2 13.4 2074 5.7 1905 0.1 528
aim-100-2_0-no-1 0.0 1573 0.0 1574 timeout
aim-100-2_0-no-2 memout memout 258.0 10191
aim-100-2_0-yes1-1 0.1 1577 0.0 1578 2324 9719
aim-100-2_0-yes1-2 3.8 1783 1.8 1712 124.5 5341
ais8 2.5 1616 0.5 1598 | 37942 49913
ais10 timeout 462.6 11854 memout
bw_large.a 80.9 1830 16.8 1726 47.1 2299
huge 119.0 1787 16.6 1721 65.2 3213
parl6-1 2346.7 3687 169.1 3376 539.2 14398
parl6-1-c 849.8 4481 178.3 4126 142.1 5983
parl6-2 timeout memout 3549 13267
parl6-2-c 3395.7 16946 591.2 11483 136.1 5682
parl6-3 243.7 1802 11.9 1768 | 3269.3 56443
parl6-3-c 24.9 1639 32 1619 595.2 16369
domino-15 522 1747 3.1 1706 0.2 555
domino-16 149.7 2010 7.2 1856 53 645
domino-17 489.0 2701 27.4 2358 0.9 597
domino-18 866.0 3657 49.8 2863 253 963
domino-19 1860.9 6310 81.2 4151 0.8 611
domino-20 6057.9 11034 322.2 7647 136.3 2424
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