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Variable Ordering Heuristics to Construct ZDDs Representing Substructure of Graphs
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Frontier method is a technique to compress and index a huge number of substructures in a given graph, such as
spanning forests, into compact data structure named ZDD. ZDD construction requires ordering edges in a given
graph, and selection of edge orders dramatically effects the size of ZDD and the efficiency of frontier method. In
this paper, we propose edge ordering methods based on graph heuristic search to construct a small ZDD, and
conduct computational experiments to evaluate our method.
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[Vl |E| | BFS NDS Greed B&B Beam
oo 56 135 0.1 0.3 0.7 7.0 122.7
oo 62 157 0.3 0.2 0.3 9.7 136.6
oo 69 161 0.5 0.2 0.2 14.9 119.9
oo 56 123 0.1 0.2 0.1 3.8 102.5
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ogoo Ky
BFS NDS Greed B&B Beam BFS NDS  Greed B&B Beam
oo 00 (sec) 0.0997 86.6441 0.1514 0.0266 0.4692 | 0.0153 2.5380 0.0174 0.0050 0.0380
ZzDD OO0 79154 35690582 87581 15188 198354 1 1 1 1 1
oo 00 (sec) 29.7658 0.3704 0.2117 0.2574 0.1041 | 2.1823 0.0280 0.0209 0.0201  0.0149
ZDD OO0 9744239 125083 116023 98637 58581 30 30 30 30 30
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oo 00 (sec) 0.4104 116.5392 0.0256 0.0122 0.0095 | 0.0227 1.2015 0.0048 0.0038 0.0036
ZDDO0O0O 176699 1151688 19747 4394 3642 36 36 36 36 36
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Greed Beam
V] [E] ogo oo oo ogooo 7DD ooo od oo good 7DD
grafo7785 100 136 | 0.2 ms 12 8.10 15.6 s 4429458 | 345.3 ms 10 6.72 2.1s 1319436
grafol0183 | 100 132 | 0.5 ms 13 8.51 62.6 s 19582483 | 308.3 ms 12 7.23 6.2 s 5940898
grafol0586 | 100 137 | 0.2 ms 15 9.54  timeout — | 291.0 ms 12 7.46 8.1s 6590789
grafol0861 | 100 138 | 0.2 ms 14  9.48  timeout — | 326.2 ms 11 7.54 5.8 s 5953148
grafol11194 | 100 127 | 0.5 ms 14  9.11 235.7s 57684824 | 315.7 ms 10 6.90 1.2s 833893
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