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A Method of ZBDD Variable Ordering for Frequent Pattern Mining
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Fig.4 Representation of a tuple histogram
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Fig.5 the Dynamic Weight Assignment Method for Logic Circuit
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Fig.6 the DWA Method for Transaction Database
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Table 1 The Computation Time of VSOP Calcula-
tor and the ZBDD Size for Mathematical

Benchmark Examples

the DWA Method | Less Freq. Upper Order.

n |size time(s) size | time(s)
2 5 <0.1 5 <0.1
3 10 <0.1 12 <0.1
4 15 <0.1 25 <0.1
5| 20 <0.1 50 <0.1
6 25 <0.1 99 <0.1
71 30 <0.1 196 <0.1
8 35 <0.1 389 <0.1
9 | 40 <0.1 774 <0.1
10| 45 <0.1 1,543 <0.1
12| 55 <0.1 6,153 <0.1
14| 65 <0.1 24,587 <0.1
16| 75 <0.1 98,317 <0.1
18| 85 <0.1 393,231 | 0.456
20| 95 <0.1 1,572,881 1.954
22| 105 <0.1 6,291,475 8.482
24 | 115 <0.1 | Memory overflow
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Table 2 the Effect of the DWA Method for Transaction Database

the DWA Method

More Freq. Upper Order.

Less Freq. Upper Order.

Late Appear. Upper Order.

size | time(s)

size time(s)

size time(s)

size time(s)

chess (2,000) 1,422 5.8s| 3,856 2,036.6s | 1,415 58| 2,778 64.8s
mushroom (1) 16,403 1.0s | 448,734 1.9s| 15,131 1.0s | 40,557 1.1s
connect (60,000) 348 27.5s | 1,659 5,402.3s 348 27.5s 374 62.8s

BMS-WebView-1 (30) | 106,920 98.8s | 389,181

778.2s | 109,989

103.1s | 152,431 153.4s
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Table 3 the Computation Time of the DWA Method

Databese (a) (sec) | (b) (sec)
chess 2.8 0.7
mushroom 17.9 1.5
connect 219.6 15.1
BMS-WebView-1| 1,255.0 10.6
BMS-WebView-2 (>1h) 118.5
pumsb (>1h) 306.8
pumsb_star (>1h) 219.8
retail (>1h) 825.5
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Abstract Recently, an efficient method of database analysis using Zero-suppressed Binary Decision Di-
agrams (ZBDDs) has been proposed. BDDs are a graph-based representation of Boolean functions, now
widely used in system design and verification. Here we focus on ZBDDs, a special type of BDDs, which are
suitable for handling large-scale combinatorial itemsets in transaction databases. The ZBDD size greatly
depends on the variable ordering used. In this paper, we propose a new method of ZBDD variable ordering

for itemset mining of large-scale transaction databases, and show experimental results.

Key words datamining, ZBDD, frequent pattern, binary decision diagrams, variable ordering



