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Fig.1 Database and tuple histogram.
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Fig.2 Tuple and pattern histogram.
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Fig.3 Binary decision tree, BDDs and ZBDDs.
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Fig.4 Representation of a tuple histogram.
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Table 1 The computation time of VSOP calculator
and the ZBDD size for mathematical bench-
mark 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
51 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
141 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
221105 <0.1 6,291,475 8.482
241115 <0.1 | Memory overflow
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—ODTATLADMEFEFRE /2L FIL, FOPgF -
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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 5.8s| 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 27.56s| 1,659 5,402.3s 348 27.5s 374 62.8s
BMS-WebView-1 (30) |106,920 98.85(389,181 778.251109,989 103.1s5]152,431 153.45
BMS-WebView-2 (100){ 2,171 352.1s| 3,201 460.0s] 2,298 354.45 Memory Overflow
pumsb (40,000) 8081 202.1s Memory Overflow 813 202.7s Memory Overflow

% 3 BWEAN RO QR HEE
Table 3 The computation time of the DWA method.

Database (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)| 1185
pumsb (>1h) 306.8
pumsb_star (>1h) 219.8
retail (>1h) 825.5

LbOTHL, D%, TOKFLVEEIE /IS —
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=73, TATLAOFHRBHENSHETIE, F
FRET B O FEISR C AT ReMD D 5. FD—Hhl L
LT, Y FRCERLAERBEET - 2HWT
EE Ao/, ZOF—51, 7457230 EEHEE
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Table 4 Statistics of typical benchmark data.

Database #I)  #T| tvotal|T||lavg|T|lave|T|/#T
chess 75| 3,196 118,252 37.0 49.30%
mushroom 119] 8,124| 186,852 23.0 19.32%
connect 129]67,557]2,904,951] 43.0] 33.33%
BMS-WebView-1! 497(59,602 149,639 2.5 0.51%
BMS-WebView-2(3,340(77,512| 358,278 4.6 0.14%
pumsb 2,113(49,046(3,629,404| 74.0 3.50%

F5 T H LN L B I T — 4 1 B R
i rl:; %{‘

Table 5 Experimental results for random-generated

e

high-frequency data sets.

Method average max | min
the DWA Method 4,188 ] 9,102} 2,448
10,086 | 15,339 | 3,827

Less Freq. Upper Order.
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Table 6 Results for “mushroom” with a dense
itemset block.
Method
the DWA Method
Less Freq. Upper Order.

average max min
22,852 26,971 | 19,121
25,242 | 30,495 | 18,983
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