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Abstract

Data mining technique and application has received a lot of attention in the past
decade. And finding out the association rules among data is one of the hot topics of data
mining. By applying data mining technique, we can get valuable information from large
size of raw data efficiently. But with the evolution of computer technology, the data grow
constantly in time and the time spent in finding the valuable information is growth sharply.
Therefore, how to design an efficient data mining scheme is extremely important. This paper
focuses on the important issue and proposes an I-BDFS (Incremental Block Depth First
Search) algorithm to resolve the problem. In I-BDFS algorithm, the raw data only needed
to be scanned once instead of reduplicate of database scanned in previous algorithms. The
proposed algorithm also can quickly generate large itemset by necessary intersection item,
so the algorithm can save lots of execution time when mining. Moreover, with the help
of designed structure in I-BDFS, the proposed algorithm need only to mine the necessary
specific patterns to save scanning and comparison time. At last, in the paper, we conduct
several experiments with real data to evaluate the performance of [-BDFS as well as some
traditional algorithms. And the experimental results show that [-BDFS algorithm indeed has
better performance compared with those traditional algorithms.

Key words: Data Mining, Association Rules, Incremental
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B b5 9878 B 0915 4% (Confidence) #8R » b 2R A HBLATA B 4T > B E
B e 25 A 0 % > KA ASupport (ANB) “Support (A) kT A& IFEZHE
QAT AR WAEE B e B > 3T AR A A B R BIBIER -

Bk AR B ) TE R ETT A R m B FE B 5 — BRI R K2 E 4P FR
e XA 5IAA R £ 4 (Frequent Patterns) % =69 B R sk T 5 — AR P2 £ 08
DHAA R A 0 BATEBAREN T - A — AR EL AR FAEN TEXIFHNE
#oo Gt B R ET A > MR BRERA A SIEAE E o FHILE — PR S IRE B B A
Al ey y » M AR EANE MR ER > RERMBIER - FTALERE
Mt xRk ke L TR LEHEREF —ERY > T HRAL SIEEAE
g TAEE -

i J- A Agrawal [8]% 5= % #F B BE R RIAR By @ AT R 05 09300 > 3£ B A 5418201 H
B8 BTk B IR ok AT w0 BRI AR e L B o AR R BIAR R Sk P R Ak
F 35 B R e kL Apriorii® Sk o AprioriiE f ik % W@k-itemsets & & Kk Ek+1691%EE B
£ EHEBIFHANEEEREKHINSGIEEARDE - R ZE L ERAEAFBRIH
& Ry EA S VRENEEARE > RLAREFWMERNES R 4
BT BRI 0 4 R 0 R RROIIRE o B LA F B i iR AR R Apriori i Sk B AT R
VAR Y B AR R BT 0 FR 4R M 09 B ¢ o Ry A Apriori-like % 5L &
BRI THREA R 38 % H L8 TAATR A F B oy 88 - B A S84 B4R
BRI IR B A AR T IR Bl e 4Ry Rk o R AT B A R ey 4R T /E e FP-Growth
[16, 17]% f ik » BAZ 13 3] AT 69 4R B B A © 12 R FP-Growthi® F ik by 70 & B K& A #1469
Wy TRAEAZZBHEL -RABRKEEH  JIEESH TR FE FI  EFIRY
AR K 0 742 Han % A220044% % Parallel A & Projection 4 # A & [17] 2R A 2k KA &)
WA P IER 2 F K o R. Dass[13]AR4E 8@ & 2 XEK[19] » 2 th & R X B 34T 830 F 2 4R
I ABDFS(b) © AAH A Z IR Rk v aerE 2 B - Pt m# K2 EH T RA
2FE T R TAE -



EnERNERRE BRI ARIREC TR 103

BeSh - AR A A QR R RETIE A 0 B T HEFFIREN A RO IEAEM - 4R A K AL
b EREATERHRI 0 TAE - A BHROIERT > A S H R i X oy Bk B3R 42
H[11,12] 0 BB A B LR OE R RS ER AN ERITHO T EnGEERE
FHFRPT S o0 0F B o Rl B Aok AR By eh @Az - mARLAREFWHA
#E o HLEI AR T K% o B R BHBETHIRY > AR ETRAE S
MIESA B M ke > W RZAA D R AW BRI BAEF > LARREFE > R
B LR - AHBARPMEOHREREERER LGRS A A S TEMEAR
DNF APV MR E SAMEZEER L 0 ROR YA B & A IR M IE S 9E M Bk
ey B -

#E X FE [4] 4220054 45 FP-Growthi® 5L ik 3% 4 20 R i i€ K ) /% SL X IDFPBT 3% %
BRIV BT AR AR AR EARZIRY > RITRBEREA AN ERTF
B o KIGIRARYZ A - T BZEEEMREAALECRBEER AR EZMAE > R
A A A AR TREA AN ASAHRIESEZME AR  EFRELLA
At R E M RGBT E MR BRI AT 0T HE -

2 NHREFE

FAN B MR BARE) - AP RARIE @R 0GR B R (1B3 AR LR R - A
KB 3R AR S0 B B ik B 4E 3 % ik (Incremental Block Depth First Search, I-BDFS) % J
% o I-BDFS® 5L ik 09 4R My AAZ » AR BIREN B 7T A 5 & w0 R ARy 9 1 ARy 7 ik - 3%
a0 IR I RAZ 0 W 1A ©

i& » [-DBFS |

v

i2 * Ttem-Based | TR
A Basg o 3
* 3
ALRHAR B FJ
Knowledge
Base

| { #7 Knowledge Base |

| BAEE D B S |

Bl1 : I-DBFSIEEN T2




104 SNEE28E F+HhE FOUM

— EERBDENZEHER

FeE X E A 5IAE B o) TR 462 AT 0 [-DBFSIE B ik & a3 A4 R 47— RIFw -
EaSRELIR2AE EATH BT EARKY —BEEMY > B2 AREEEER
£ 4AG TR BB A REAZ A BTID Listt) FH &4 mRI1PTT -

F psE o AT ARRRE R AR B AR RS
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IE,‘E] g: ac b 5 7
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Item | count TID List
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7% * |-BDFS/EHE %

[-BDFS# ik 4R ) 09 A2 @ 48 1 S BOR W BhaRBy 09 847 A T HR AP 4L A e dm
ANSE P R 0 S RGBT c DB BREARY A A E S db HAFER
P2 H #Jrﬂ?z KB : #@XiRIiBAZF 2095988 B £ H N 5 PL : IRBAZF 3] 04 5 548
FHE D MEAFREZERAD min_sup : EAFREHEEAD EZRKEIFE
may_sup : A H R THESGIEARD R LFHAE -

I-BDFS Algorithm

Input: DB, db

Output: The frequent patterns
Description:

1. Pre-Process ()

2. generate 3-itemsets from 2-itemsets in PL and put them into global pool which's number of
immediate pre-large subsets = 3

. update KB

. while (global pool is not empty)
block_manipulation(KB, block of candidate patterns)

. end of while

. output all itemsets in PL which hava support >= min_sup
. store KB in database

. end of algorithm

NI I NV N oY

Pre-Process Function
Input: DB, db, KB
Output: I-table ~ PL ~ KB
Description:

1. if DB is not null then
2 Load KB
3. else

4.  Initiate KB as null
5. end of if
6

7

8

9.

Scan db once to get all 1-item and its' support.
. Create matrix M, which stores support of all 1-item and 2-itemsets.
Create item structure of I-table contain item name, item support and tid list.
Search M to get frequent patterns of PL whose support >= may_support
10. update KB(all 1-items in I-table , pre-large 2-itemsets in PL)
11. return
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Block_Manipulation(candidate patterns) Function

Input: KB, block of candidate patterns

Output: Any length of pre-large patterns

Description:

1. For each candidate patterns in b

2. get support by intersecting it's own two immediate subsets' tid_list from I-table

3. if sum of the itemset support got in step2 and in KB >= may_sup then
4 move this itemset to PL

5. else

6 prun this itemset from block

7. end of if

8. end of for

9. generate pattern of next higher length from newly got PL patterns in step 3 to 7

10. put patterns got in step9 into border set

11. check the immediate pre-large sub-itemsets number in border set with PL

12. for each itemset in border set has a number of immediate pre-large subsets equals to it's length then
13.  move it from border set to global pool with decreasing order by length

14. end of for

15. update KB(new got patterns in block process)

16. return

Update KB (pre-large patterns) function
Input: pre-large patterns

Output:Updated KB

Description:

1. For each pattern

2. if pattern not exists in KB then

3. add this pattern in KB

4. else

5. update pattern's support and tid_list

6. end of if

7. return

(—) Y ETIRENEEH#EE
LA DI X BT S FH333%  ESIHEAET S EFRKN25%  HAR
WAL R IL Y A A B L4EIA R £ o AT HSWRIEMG AL - EARZ S EHA k3 :

R3 REIZZER T

TID Item TID Item
1 abcde 7 abd
2 acde 8 abcd
3 ade 9 de
4 bcde 10 acde
5 bde 11 abcde
6 abd 12 ace
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HATRE R EHRE —R 0 AR A — AR 98 - REARFTHREA ATID list » 3
HOERIT o e 3R TR TE B R BAY —4EAE M 0 de 87 0 A Rltem-Based ke 0y AR A4 0 B
#A]-Table 1 * 4w k4 :

a b c d e
a 9
b 5 7
c 6 4
d 8 7 11
e 6 4 6 8 9

B7 ~ ImB Xz = xEkE

74 . — (&1 B &I-Table_1

Item |count TID List
a 9 1,2,3,6,7,8,10, 11, 12
b 7 1,4,5,6,7,8, 11
c 7 1,2,4,8,10, 11, 12
d 11 1,2,3,4,5,6,7,8,9,10, 11
e 9 1,2,3,4,5,9,10, 11, 12

BAT & L4 5 ERA12%F » Ak 598 X E33.3% R 598 L HFE25% 0 R4
T AEE R A A GRESF BA39963E AL SRR S SHIATE B R ME A
B ARBEFwAF R —BARAE  RTELRDFROEREMHES  HBIERME
BT AF3] — » R S4EABPL (1) #MPL (2) - 3##8®[-Table_1 & 4£PL (2) ¥
— M UE 5 4E7A B 69 TID List > 3 H 324k -Table_2F » dn K5F7F :

=5 Z[E18B&I-Table_2

Itemset count TID List

ab 5 1,6,7,8,11

ac 6 1,2,8,10, 11,12
ad 8 1,2,3,6,7,8,10, 11
ae 6 1,2,3,10, 11, 12
bc 4 1,4,8, 11

bd 7 1,4,5,6,7,8, 11
be 4 1,4,5,11

cd 6 1,2,4,8,10, 11
ce 6 1,2,4,10, 11, 12
de 8 1,2,3,4,5,9,10, 11
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#<6 : Baiborder setBS (3) AR

Itemset RTELEF
abc
abd
abe

acd

ace

ade
bed
bce
bde
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