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Abstract

The correlation among the itemsets of data mining in the transactions intensified the effect of decision
supporting system in the organization. The algorithm of data mining technology plays the key roles for the
effectiveness of data mining and the utilities of the resources. One of the most defective problems of the previous
researches for the correlative data mining algorithm has low effectiveness for system filtering. Too many
regulations which have been generated by the decision supporting systems cause the poor efficiency. To present a
simple and effective correlation algorithm is the main objective of this research. A Positive Correlation and
Closed Itemsets by Phase (PCP) algorithm was presented in this research to modify Gradation Reduction
Approaches (GRA) algorithm by adding concept of closed itemsets and positive correlation itemsets. Although
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GRA algorithm has gradually reduced a great deal of works in the transactions of database, and can reduce a
great number of infrequent itemsets, the decision makers are still confused by too many frequent itemsets and
association rules which are generated by GRA algorithm when they want to make decisions. The PCP algorithm
use the concept of closed itemsets and positive correlation itemsets to reduce the number of association rules and
the mining results will be meaningful. The size of the databases in the real world is always greater than the size
of the memory. In order to solve this problem, we propose a modifying algorithm - PCP-M (Positive Correlation
and Closed Itemsets by Phase - Modified Version); it divides a large database into many sub-databases and mines
association rules from those sub-databases. The PCP-M algorithm only scans database four times and will not be
affect by the length of frequent itemsets. The PCP-M algorithm avoids wasting a lot of 1/0 time and increases the
efficiency and the practicability in application.
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3 Ry b 2 AR i AR - b B HRE) (Data Mining) f£ SLJEUH T 7y & SRV E ) - BRHRE ]
HREER I A EERRE - HAEiBh bR RE SRR RS R - S5 HERZRYER -
ERL T TR o BRENSOTHERAZ RS - ERERR (hE R PR e R s R AR TR A SR
F = AEERR R BAE AL A (Association Rule)fszifr 2 S ELAFTES FIHITTE] » I P i DE T FURRRE AT
TEASE AR R HAR - BRI AR Z st 2 SRS - ERVES ARSI 2HH H 2 HAVHEM: - &0
tgE EE AL R REBEAR A i By AFTIR VS > g et A oe 2 - MEEA W ZHVRA] > BERTE
AAEBFHRA T - AR SCLAGETE H ARSI Ko 0 H AR EE - MRS BRI Rt 5T 7
[ o (N HE ) DARE 2R3 & 52 GRA (Gradation Reduction Approaches) s &0A (G {5 ~ BZETE > 2006)
Fo Xl > IO S AHRIE H 8 A B PHIE H 2 - iR D 0 H SRRV EE R s R BRI A -

AR
- ~ Apriori jx B

T PRE = H S Y742 H Agrawal and Srikant(1994) A AT Apriori EEDE » 72 s EDA
FoBRl A R o AL e R ERIITSE - Apriori SEEUARE RENEIE T Ry (EFSE: © PEE— © HITimit &R -
s —IHH RETHAEE R HRAVRE > AR Ry 1 AY(pEEE H 5E(Candidate Itemsets) o F3k i
HEETH H 5 o e By N SR FE(Minimum: Support) f9XE H - 782 RyEd 1-7H H 42(Frequent 1-Itemsets) - &%
— ¢ EhE k-eEETE H SR ISR ARl (k+1)-f5 88 H 4R - P R8T B S A K EIE H AR -
—Jm R R R T RGBT H SRRV SR Hrfom e f N SR RERYIE H SR R = (k+ 1)-28H H 5 (Frequent
(k+1)-ltemsets) - LA AR - HEFOANREE RVSHEE S o REMEE RS HE H E S
A FIAIBABRAE A - Apriori JEEUARVERUEGEMEE  JQR EEVERGER - (R ENVEENZOHAZ R
HEfRMEREL AL RENEEEHSE  MEEREEANE - CHAEZIE R S sk iR thIE B
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TH HEREEEHRGEE S - SRE SR E AR ERE — R B—IwiH s 5B G 30HE H 3R
ZiRIEEHRHB R - BFELSHIRIEE IR NEEHY - S HREENES - PR SE
R —H FP-tree HYRSHRGEHS - I FAEIE 7 & S = tet v R —ERARAY R A » 36 A B2 (E et iR (Nodes) sC g
B &R 0 DU Header Table skfis(m] FP-tree HH4:{[E 5 H AYEE —(EERE - 17 H st -h &R A EHYTH
B # e T 1 — (A A S R (-

A FP-tree AY4SFEELE: » A7 H v] LUFIF Header Table Z&$% H conditional pattern tree » # 1 LA HE 75 =
HH AN EHEE - Rt —EIFE AR ARSI EERE - FP-tree HEEBEVAM CIEREE
TRHEE YR B st e e A2 R BV EETH H 8 - (HIRE T E RIS HFAEEIFHE - RE F2EAYHES -

= >~ NNILxE 2

NNIL JEFECE(E ST ~ BIR$E ,2001) P2 RI(EERNTTE - 55— PSR BIZEEE0L - (EH= AT
EFEEPIMEE - AR EAEERTEEIRA > HEHAYZ Rk Apriori EEUARR = 58 NI FERF HIGRES -
B I FHAAHRBHAYIE H SR ATRI TR 77 H Sesd (Itemset Lattice) - S FI#r4r _EIZHRRABRSR A - 8 Tk
CNEEAMHBRHE 4 - MEREENIFEIEARRAYAA] -

NNIL JERAE R e BN aR BIZiE 705 » B FEIZR AT BRIV EREE T
AR JTEZ &R F PG ER - AT DUE RS L T ARAVE SIS AR RIAR Al > B 2 ig e
EEIETR - it > BEEHEESMMEER - st D R E R R R -

7z ~ A-close j§ & ;

Pasquier 25 A A 1999 FE$2 HY A-close jgi &% (Pasquier, Bastide, Taouil,& Lakhal, 1999) » H & BHiZEE=
$EETEATH H & (Frequent Closed Itemsets)Uriie: » TR EL4G 1R AR E —(ECEER A2 RY 71 - A-close JHE
AR BB IALAERIAIRETT » A —TEE PRSI S AR BT H 8 RV 2 AR BRI AR R
HEE -

A-close JEEVEFEZR SHEPAEE B A —EFEEHE | AYSZFIE B | /YEPATE B B REEE - B2
IEETBFAIH H SRR A S HH H 1 E S B AR S HE PR H B E S 2w e HE - BH  —(ESH
HEAHEE R —SHHEEE - HILEHE AT EH SR G5 —{E KT H 5 (Superset) Y S 47 8 /2 Bt
EARE P H SRR SRS 2 A IEIRY o

I -~ CLOSET ik iz

CLOSET 3#&:%(Pei, Han, &Mao,2000) 245554 FP-tree [AASEEE A » 2B 2 FH A 1 e A
H #E(Frequent Closed Itemsets) > i#EEEEATE H 40T H AT/ By 7 O A & VB K 20T E MEE B 81
R MR e A A —ERE R - HEREhOIAR A =18 « 1. DUBRGEAY FP-tree 45T &R - SJHEE
S H & > B FP-tree fy45HE Y S AR A BERSHERE A B FATE H 42 (Closed Itemsets) © 2. LB —F= &K R
YRR AR R R AR S S PATE B 4 - 3. Bl —(E DLoy S R BB A s A AR R A T ke © 3
FP-tree it /{[#45%5HY conditional pattern base HHVFTARYIH HEE » FHLIZAS BNV 7S BiklE - 51EE
SeTE B HER A RE > BREE B R RBU NSRS RS > ARSI AZEIATE H P IEE » 7
I B AR PRz S R I EI P B 4R -

# ~ GDA i ¥ i#

GDA HEEUAZH( &M ~ BREE 2005)FTfEt - HEFRZUEEEDE IDAG I » AREE - FiE
B (2004)H TR IHERES - FE GDA JHEUARVRF G2 DARS B RIETTAR - KPR IDA JEREA [FHVHE R
KEEATIHHEE  WINERE SRR G IRAR 2R > SECRARRIFI R A2 - DUT AL GDA JHE
ERIIEES 1 MRS T SR S BRI R - i E A s A HE L2 L3 4.
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WEREER E A S HUE H S R - IR BT rag - a0t w] DA fRARie ] - PEErippE R e Y
A 5 R FE IR R SR AR A R - 2. SZH AR A e 8P H 4 B RIS DR BRIV IHE &£ 1 -
3. TEEHWME BT HY R RO B P H SR PTG RVEC AR 22 [ > Rt AR IR = A g —H BT A
BFIFHECIERS - 4. EETEIEREERICH SHE H R > AR RES RGN ERL - JEATSERdEREHY
TAF - GDA HEEVEEHITIEE - Wikse 275 R eE £ 3 S0 H B 0IHHI - DIEU R EE R E
AIHH SR B ELIREDEASAE -

= ~GRA ¥ iz

GRA (Gradation Reduction Approaches);s 52 2 H il ~ EEEURK(2005)Frig ! » 2 Ryl GDA JEE
E(FCME - BEEE 2005)H WA RIRE - Ho— B GDA HENAIFIEENC 5 RERRIFMEEANE » HBfE
HP&EeArE AR E IR EIE H RN > KPR SGECIRARE AR B o RUUELL EWIHSEES - GRA f2HIFEEL
G S R E R - PR EIR OV EATEL IR E £ BB AN R 5 REERRAVERE - GRA
HHEAVTE R GDA JHEELA RIS B 7% /R A BH H 4 > HASE > AR SRSk
Y 11O > BRI SERRERENHIIERS - 5128 GRA JERUAMERAIT « 1. SUHELGEIAE - 2. MR 520k
o ERIVE B AR i A A AT H 5 BEE SR R A S R FE VIR B S SC IR AR A R - 3. 4
HETTRREINES B R TH H SRR AT > A PP B R A S AR H S P h R = S8 H 2R T — PR BRI S 5
BERHE - PR A RIEH] - s RERVDESIEEHHHEVEE - 4. SOMHERIRS - BEEE
TR EAHEIHS B - $2T138EE © 5. DARIFP IS BRI i Ie IR Brd F 4. - $RTHRE © 6. $RHDITEI T &
TEHER T AE A R BB R RIERE - GRA JEEUAIERRE ERVRIAHE &M - B aCERrvf iRt A
BE I E

$ BTG S

PCP(Positive Correlation and Closed Itemsets by Phase );E A T 32 D) GRA SEEE(EZ IS - BEE L -
2006)BREN 7772 By i > HASCFTHR Y PCP JEBLAT & IREd GRA JHE AP A A 70 H 02 O &
AEHIATE B S EIEHIHER] - BEZR - GRATHEUAERTHEET - USRS REZPHER - [ > HFE
Hrie B EIHAE Gy ac sk T T G TV E - A e R BT EE R A [EI Y AS B a0 ek - 28I - SRR
TE2 > 1A FTREAEYH B IRV RHIE (R - o e LA 2N S 0 E B iVEE - 1] B — P& B
TR — RN RN DR S E H A SRR RS SR R R E AR R R 2 T i E
It PCP JEBUAMA T s EAER Y B 8 R IEE P B ERH] - #E—PaR VE IR ZHIHE S - 1
PCP JHELA R LT GRA RIS B AR ¥ B SR AV SR » WA R — S By e H R A & A
EAHEE & > RIHERZ P& B & RHE R IE SRR IE E - FIRE - 1E7H B e P B ey L R PR E 1%
THESTHEZIH HAVE R MBI R E R RN R ATH H £ - (R B EAVH
H RS (EARRA S P E B 4 - 8 N oRE T RAT— S B = A B 5 R 0H B AV REL > MIBR(EY T — S B R K
—HIEE » SR T —TEERAVERE - K BRIV E R Bl sk T B RV - AR R e
EHFAEAEEIAC Bacsk - &8 HaltryPE B4 B di 1% B rT &R Z M4 )N - [FFF > HigeE PCP JHE
EEEERAEBENSHHEBE -
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W1 PCP®EiZinseH

= ~PCP %X i B

AWFZEFR ] PCP HBIARTMHE fEt - & 2 o

Ul



90 = ME - HEESEA 40 £ G54 4] 2015 4212 /7 85104

Algorithm PCP

Input : DBName, 1FEFE) B 24775
min_Sup, I/ NS FE
min_Conf, I/ MEFEE
Output :Rules sl
get data from DB and save in DBdata; IFERUE RN E A7 A DBdata 1
scan DBdata to get L1 and delete not L item in DB[O]; /2547 L1 T H Il 15 H B ek
save L1 into L[0] and Largel; I LifiEf7 2 L[0] )k Largel
scan DBJ0] to get L2 and delete not frequent item and not correlation to save in L[1];
IHEHS L2 A7 A LL]
let L[0] compare with L[1] and delete closed items in L[0];
int length=3; /55 7 B RITaKEREN AP BE R length=3
for (i=2; i<maxLen; i++) { I REZPEE: - H1 2 FGRIR NG EE
for (j=0; j<DB[length-1].length; j++) { G- U AN
gd.setBase( DB[length-2][j] , i I[55%E BRI IE H SR E
while (tmp = gd.getNext() != null) { //&EH F Lk
temp.add(tmp); IS P& B e AR PH H & HIEAHRE B
I FAERT—PE B A ERERY S 0H B 5
}
}
}

L[length-1] = temp;
let L[length-1] compare with L[length-2] and delete closed items in L[length-1];
ItEH RS R ERT— R = HHE &
12 Rl i — P B P B s AT H 5
find frequent itemsets from temp; /i temp F13% H =S 5EIE H
if not exist any frequent itemsets then break; /24 (T-{n] = 4E1E H Ak

DB[length-1]=Prun_DB( DBJ[length-2], L [length-1], length ); //{&E5&RIE

length++; HNENERE » BI#ET N — PR EEEE)
}
get Rules from L[]; 1 LOH Ay SR mE H SRR R ATTE A Rule

return Rules;

W2 PCP:#Ei*m#Em

Z - TREBR

PCP JHE A Fo FRCIE RGNV ZE M BLAC & 7H H S5 (Itemset. Table)fFHUAIRIRE » (RIILEHERHEMAL 5
wEitA L DL char[JVERIIRETE AGCIERENT > #ELUEERETERYE - DUV LB RS &IE - 1 BRMEmI A B
R FPRE AR B [EIRF sC $ - (E TE H By H IR R - 1 BAE BETaVEIRE - IEEEE R ATE H iy 7 SR fy
FITHYRIEE » B DI ET AR RS -
w\mgﬁﬁiiéaagﬁimﬂ

EEIGERSEFTA R 5 EREE > BHIETEE I8 B RS i E sy NCR R IE H s ok -
WHIERAR Z&ER T IEEEEE - B s ER N EEEENIER » F 0 EE R ZNEE - BB
ATERE T AR MR AR i 5 b B AT 5 BB 22 i - LR R B 5 =D FP-growth i Jifibr &kHEE -
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i/ NSCRFERITR H - e FP-growth 554/ MR8 B —IH H S RV EEE R 5 ER BT R IR H B S
FEFRARZ/ N - 1 PCP JHBUAN A HZE AR HE - HOEME RS EI & iE H (R HERE n>1)F
SR PIE H A IR 5 TH H AR BU N TR R — A FER IR E - AR AR T —
FEERHYIH £ > AR RBRIEA DERIRE - SR EZ R GRE/ MR TR R FREHIHE H B R
HIECE: - EE— DRV SRR W EOHEERCERAYE S - AR ERE A r i B A A R BB [ (K
AT e 2] -

I MBR-RFERIERP FEFRACEAP FLEREP

AWIFE Ry TREE RS TP - FHESER GRA JEEUAGME - BEEEmh ,2006) ¥
HH AR A > FEE AR E T GDA JERA( 3 M6 ~ AR/EE ,2005) TS B e A0 iH H 5
At > EECERUR A S B X SR L T E VRIS Z T H S > FIA EFEERAVES S E R E
TETPEE LN H B TE  BIRE PR RERIELEIH H & - fEETIRAT - SesE =28
F—(EE YRR ZECEk(charl]) - 25 (B2 H ARV BRI (int) > TRENSERER S RV TIHHSE - =
{2 EFEEAy =M H AR - BE = (HE - K o] DFBR I IEFS B nTRE B s SRy T IR H 28 - fEE S
Fe A TH H Bl - 1A R i PS B S AR H SR AF Rt &l - I AR Ry n AV H SRS - R(E (n-1)
{873 H R e AP ey S E H 4 - RUEA DI AT (n-1) [E2H B ARTFAVRrAREE % © fRZ > &R (n-1)
{873 HAERIPS B R sty - BIAR EEAE DA (n-1)(E 5 H By R RIBTAHT B 48 © AWTFEA A ks EeHy
S H H AR R TSR H SEH e & - seR i A IR HAVIH H & - [FlF > JRATEA R
FECEASHY = -

BB BER IS B IE VIR - B —ERX G AN E B{ABCE} - B EARE R 3HTT
THHEER > ST IEEEE R 3 0 HaUEH—(HEE F 1110 - fLiFEE{ABCE}ETT AND YRR » 0]
FEEIHHEE ABC > #5E > BENESAIIE - 155 1101 > ATHUSIHH % R ABE > HErrYIHH RS DL EMT,
SEEITIRAR S » SHMEAET ACE ~ BCE - ffHY )5 = FoBfz a1 1 for

HI o AR A P A — PR By s AR H SRR T — P EBIS (RIB R R - B A — X FaC#k
N F{ABCDE}  Eil EE L RIE Fy 4 BV TIH HEER) ST ERVEE & 4> HECES —(EHE 5 11110
BT R B{ABCDE} T AND HYZERI{% - nJ R H S ABCD > HUHIA HEEHYRIFASE] ABC > HIFAI
ABC Ry —fEERERSHIAA S > NItAEESAEZATFIEE S > FTlEARTEE S ABCD AR
By > #EEILL ABC Boilfy  REBNE SR I ERIGE] 11101 - Ly H BI{ABCDE}#ETT AND HYMEERTL - H]E
AT H % ABCE » Z IR ZaCit{ABCDEFC5ER LA 11110 BB S Hrfif1-TH H SRR Fy - BEE R B
irERE] 11011 > & LaleyJ57% - (5217 H % ABDE » Hrft ABDE Y7 £ ABD » R AT> ABD i JE
AT TEERRENEMAHE B E - WILE IR AT ARE AT H R TAE - (g LAty R AR E ehit =
rE - BEEAERES T EEERIE - mHepiE PR RISE B Fat sk {ABCDE M HF i T-IH H Y
BIfF - FrAEREAIE 3 Tk -

21 MEHFEEAR3LZAP FEP L

EPRE | OBR | FEPBE
ABCE 1110 ABC
ABCE 1101 ABE
ABCE 1011 ACE
ABCE 0111 BCE
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(ABCDE} > Pt FEES > bt FHES
EAERE 11110 ABCD HFARIFFABC 11110 ABCD
HHESE FsREE
o DL 11101 ABCE
e
» EHRTEE ST AR
BV R ERRN
HE FHEH HRHIFABD RIER
{ABCDE} ~ —> o1 | ABDE T smEE® . AR
BEnREr e DIZATFEEEE 4
> bt FIHES > HFIFFACD B IERS
{(ABCDE} 10111 ACDE SRIRE SR - BTLMELE
BEEENE HZAIFEEEES
> WE FHEH > HRFIFFBCD A&IER
(ABCDE} 01111 BCDE EEESE - FRUMEIE
BENEEAIE DA EEEE S
4-THESE
{ABCDE} — ABCD
EERE4 ABCE

ZIHESE

W32+ EP E&25H
>~ BB APMBIEAP FLERRP

AWFE Ry T iad AR S E H B E R n>2) 2t e e m— RV S HBITE H 5 - FHR
FH A SR e 5 U S S v Pt E R FEHY T TH H 2 - F R AT — P By SRR T B SRR HIBTRZ o)
eI H e A R AR T H AR - 2ORIEE — TSR R EMHBIH H 5 - fEEITIrIAT > JeaE
(a2 BRI GEcikcharl]) - FERZEIER SR THESE > AfE_EEH
5] LAPR L S FT R Ay T IR H 4R -

BB BER I RIS AR o e dHE H BRI By ABC 2 ABE > Altte & U2 B & B AH R
L2(NL2) - HiaE RS R 2 INTFIHE S » e ESENEE R 2 HRUEEEIPIAE Fy 110 - HEeE
ABC #EfT AND YRR - FIEEHHSE AB > 25 BRI E - 155 101 FrHUSIHEHSE R AC
e R E - 155 011 > EHUSIHH%E BC : ABE IH HEEIRLARIBRRY TR THRRL - SooNEA T
AB - AE K BE - & BB ER AR - fd ABC FrEL N TIHHET 2R B NL2 » EEHIRE - K
ZHE RN - JrrRry T 2 SR A RE A0 4 B -

= S RREREREAPMAE R L IR NP

FEEREIGEFTA X S ERER - StREBR/NRFENE—IHE ZHERR > HitB A BE—
THHH R KB ER A S B R R R - IE—TH H AV IR R R G PR et FOH H SRRV R

PR Z MR -
TR

HEE | BB |FHESE
ABC 110 AB  |ABJEEMEBRIEES

HEE ABC | 101 | AC |ACHFEMHMIEESR —» ABCAIEZIEMEES
ac " [ Asc | o BC |BCIR&MBIEEE g
ABE

NI T

ABE | 110 AB  |ABJEEAfERIEESE
ABE | 101 AE |AEJEETERPEES -> ABEREMERPEESE
ABE | o011 BE |BE:&fEMEESE

W4 a8 p 25 F
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G SCAE A P B B & 1T R T A AH BRI H SR AVIEIE 55— S BRIV IS - S5 T2 AT — P8
LAV EAHRRTE H ERAVAETE o DU R SRR S A AR AL T

FESREDEERE T - R L L (NDRYSIIHE S > 3% Lo PHIFTAIHE H SR Em e i N SRR
Rt - JRRSES IE R AR H RAvted - AR RV EHEH S - HhE—HE
fRE HIRRR > St REHIA N A E R R R B AR - BRI Rz T H SR P Bk
e LHBRAY B R DU P B B R BV AR B - TS S H SRR Ry TH H B TP (8 T H AV HH B BeRAESR > 40
RERFRAIH HERE n>1 i HIA H R BRSNS IR R - AlfaX - (ERIEIHE H 4R
SLERPREAE MRS n-THE S (NLn) T 5 T —FSEHIETE A S A A HEE H ERAT A - 570
TR BB BT H AR - SRR n>2 [ > (RFFRE Lo PHYIE H ——3F#8 R 8 Coa 138
HEE > EHEM—(# Cor 7IHHEFENE NLaa T ARRZIHE G Lo TBR > R ZFEA Nt - BRiR S
=R AR R B IERIEAERE S AFE B 4 -
Lemma 1: fi&% L B IEMHRA S k-THH & (HAIRE— L PHYIEE FAYET—(E Cir 730 H FAE AR
THHER - AR PR ZIEE - BREER LI Z2REERN - RIbghazEs -
STBANT : Befs— e T £ PA(Downward Closure) s A IR i—(EAT I = (k-1)-786 H SEE# A AT R =
k-15 [H 25 Lk I HAY-IH H 4 © I > a0 SR —(E SR k-18 HEA(k-1)-TIHEAMESHH (k-1)-1HH %
o Az e k-THH A ATRE RS Al > m] B R8s T H AR TR B - e L3 IHH SR abe > H L2 TIHH
% Fy ab ~ ac J be - YIIREHI ac KyEAERIHE S - JRH] abe TR - BON A RER A IEMHB SR E £ -

AN IERBIEIEP B2 ARSI WP

KRG By T Re M — BT — PR ERAVERIE » $RA GRA JEEVAGEMS - BEEHk ,2006) A%
BE TSR RENEHEEEZEE - 5 —TEENAASHEEB ST » IARATES T —FEEREH &
JEEHTRERER - BEFrAE SR E ST WRFIH H HIRAVREERR T — R R R B
eZIH B RHOAE P —IEBSH & IHE S - BB B EEMRZEE - BEARNETERE
Bt R IR ERIE HEE - IR AR AE - IR N IR A PR -

Lemma 2 : 415 Lo HHYIE B EAYTEHIR/DT n-1 20 BIPRFTRE &y Lo tREYTTER » DRIBEET DAHIER » o o
L FsffEESE > n RIEEHENHEEESE - THIEHEENES -

SREAMIT ¢ Lo AYA n-1 & Loa o BRI Lo SEDTROVHHER n-1 Ko LZAR Loa FHTTRE BB DR
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Algorithm PCP-M /lJava-like Pseudo-code

Input: DBName, IFERHEE A7
min_sup, IR/ INZ 5%
min_conf, I/ IMEFEE

Output:Rules 1 RREBEARL AN

fetch data from Database and save in Dbdata;

scan Dbdata to get L1 and save in Largel and L[0]; //Largel{#85L:HyH =R

Delete non-L: items in Dbdata and save in DB[0];

int maxLen = DataBase.get_maxLen(); IImaxLenty#IiE{E EDB[O|PEEst R AR BE
scan DBJ0] to get L. and save in L[1];

let L[0] compare with L[1] and delete closed itemsets in L[0];

IR EEERFEEERHIL
delete infrequent items in DBJ[0] and save in DBJ[1];

Int length=3,C_lenght=3; /IC_length &FEEs R &

Int s=0;

C[0]=L;

for (int i=0; i<maxLen-1; i++){ /IPACandidate_GenE 4 FrAREEIEHE
C[i+1]=Candidate_Gen(C[i],C_length);
C_length++;

}

for (i=2; i<C_length; i++) { 1IFEs ER g

if (C[i]==null) break;
for (j=0; j<DB[length-1].length; j++) { kN e =g S
gd.setBase(DBJ[length-2][j], I, C[length-2]);//gdf&GraDec classijobject
while (tmp = gd.getNext()!=null) {
temp.add(tmp); IHGHFEEEFEA
}
}

}
L[length-1]=Get_Largeltemsets(temp); 1R H W 2 min_sup H IEAERE
let L[length-2] compare with L[length-1] and delete closed itemsets in L[length-2];
IR A e R FATE B &£ H L [length-2]

if there exist no frequent itemsets then break;
DB[length-1]=Prun_DB(DBJlength-2], C[length-1], length);/{EE53Z 5 s 8%

length++;
}
get Rules from L[];

return Rules;

B 7 PCP-M %% & #t45

B . oki iRk

-~ RERRR

CPU : Intel Celeron 1.10 GHz

RAM : 512MB DDR RAM

OS :  Microsoft Windows XP

EklEAE ¢ 1BM Data Generator[8]FT s 4k A&k
FAg T H : J2SDK 1.4.2
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C FHEE REREP

AT E S FoK A IE > EEEREEH IBM Data Generator FirjaEE4E » 5590 - AR E B P A EHIHH R R

TESE - AT
T BEXHIHIRE -
| B ESSH H R R -
N B EE e T H HOTESH -
D : &BRHEAVERIER -

£540 #% 54 47 2015 £12 /7 85104

(HEFIRY 28 -tlen)

(HIFEFIRY 2% -patlen)
(HFESIRY 28 -nitems)
(HIFEZHY2%L -ntrans)

ME BRI AN S BT FHTERIE -

HREEEREAEAN SIS - HIEL » A7 A S5]/Y Microsoft SQL Server 2000 Firfff
FoodMart(fi{#k /A 5] » Microsoft Analysis services B4 E & fHEE) FoodMart 5 B 78 $H 2 5 2 S &
RHEARE S BT A 7 ERHEAVIRE - HEEa%E% » FoohiBEtdhEL 5,000 ~ 10,000 ~ 15,000 - 20,000 £
25,000 AT Gk T E RS - UG S EBEUATE R E B B R E T AR TAAE

=~ PlFaF R

KGR — (B P EE L PCP EEEEE GRA JEEAMIS L A S EiE HE O E:
FHRAZE B AV - B0 - PRENEIPATE B SBAUNES: » RIE LR A EIEREEPAYE B 480207 CLOSET J#
Bk B AR BRI EELE o AR SC LA FP-tree BERIGERS - MipH FP-tree #EEH Frequent Closed
Itemsets AR » B {FH CLOSET J#EELE(Pei et al.,2000) » R SR {F 2 Ay BB i —{E L - 40f&l 8 Bl
Ryl AA SRR YRR ELE e - TP EFELEAVEBDE A TEMEIEEREA - st 28t % CLOSET JHEVAK
e - Baag iy )7 A2 DL Han SR8y SRk (Pei et al.,2000) 2 2 Ay SR AR MM ELGIRYHER - B 8 Bl
Horp IR A E - (B 8 EAEERHE & T25120N10KD100K H. min_sup % 0.7%~0.9%-1.1% 1.3% K, 1.5%
BAES T HEF IS SHIEREE 5% B Pentium 233MHz CPU - 128MB RAM -~ 7£ Windows NT 34 1 Visual C++
6.0 25 o [ ASHFZC IR DL J2SDK 1.4.2 #2554 » HAE Intel Celeron 1.1GHz~512GB RAM & Windows
XP B N#EFTHIE > DL IBM data generator 74— SRR E » JHERGE R A0E 9 Fow o Ff
TIEIE 8 R fEl 9 HYAESRIELLER - FAE A RVEE S ROHEIRIEA A — 5 > AW EE2 CLOSET HE
AT TRE R HEZ A B T/KRE - BENERELER T e %8 (B2 2 DB A RAEE L
MEE R TTRELARE T R E I CLOSET JEEVE - (KAl 77 NEEM A E B AAVERE - Kt CLOSET
HEDETERE S B P AT RV EIR A — BN A EME R OERE -

E&

T~ RERE
ARgeEEa UIEE R 53 A FHAOHIE PCP B RLAEL CLOSET JHEDATE AR [EIRY 28 N EEEVAGE R
122 ;. PCP-M JEEUAIE KBS RHENTRAE © Hay S8 & 5/ N R I 5 58 /N th g IO {E 2
1001 ‘-\ AN —+— ACLOSE
. ~ —=— CLOSET
807 AN \'\\ — & —ChARM
2 N ~
% 50 - A N -
E 40 b ) ~ . A
5 b
14 -~
20 4 Tk
0 T T ' |
0.7% 0.9% 1.1% 13% 1.5%

Support threshold

W8 J4s e CLOSET i § i 2 #icii (78 % /& Han(Pei et al. ,2000))

S
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T25- 120 - N10K - D100K, min_sup =? %
100
— —— CLOSET
8 80 r
o
8 60 |
3
:E; 40
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O 1 1 1 1
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min_sup : Minimum support(%)

B9 4% % if CLOSET ;¥ & i 2_ &t

B VHEERRIWT -

T —  EAERNFEFMGRE T - BEERSGER R E

TS EAFPIRSGRET - BERASRERE

Tia= EAEEESHEREPERET  SEERSEERE A

TR EAFEHEREE T - BEEARRERRE

T EAFEBERERET - BEEANRERE

FE/N DL FoodMart fREFERIE - £ FERISEE T - BEEDESREHIR

gt EAFEBRERT - HERACEREHEZ 2R

TR/ AERIUERE T - % PCP-M JERUARRER 2

TESL ¢ DA retail EEERIE - 4 Fi NSCRFEFHEE T - $EEASEENREE

Hha1 : DL BMS-POS HEERHE » £ F /N EFHRE T > BEERSGER &

BEFERENHEITE A B FTENEN SR E TS EEEE A 2

FEAHE B BRI T AR Kﬁﬂ%R?ﬁéﬁbﬁﬁgiﬂﬁfﬁa’]%ﬁiﬂﬁlfﬁﬁﬁE!’P‘%%ZK%*% P A EEE
TERVRE A BRI - mTREE o) Ry IR (0 2 - FEEC AT A HYE AR G TEERE - SFIRERALE
HEPROAIE - L RbE o — P B T RE A 4P R E’Zi%ui‘#l@% TSE R "I Eﬁé P
(BRI SER&FTG - BIF L ATA BV S 0 H 5 R 5 R R B Ry 1k st O E S B A X
OFTZRAC BRI - MR PR A RSB R AR ] (R Rtk AR T & — 1) -

I~RESH
(C)RE%- AP PE ) RABFRFPEET » HEFEZ 200 B

FEE R BHHETEA R NSCRPEFIE(E T ¥ PCP 81 CLOSET RiERAGBERTRE  [RIBEHY -
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FHIE 11 AJf5H1E a7 5 RS (S8 T) AL &N PCP 81 CLOSET JHEUAFT/ACE NI ItE . L7t
CLOSET JHEEVARZLL FP-tree Z24# Ry BELl » 1R H R RIS - Friegiyis g~ s - K8
PCP JEEUAIE IR ZREMER » MEEEIR % LHIVENR - lEE I ZRENE & » EFRAIM
HEDERREMIRFE Z2HE - AL PCP EEDANVAEEE AR E SR S EE B CLOSET JHEE -
(E)R%= A2 R BaREREP FTIBERT > HiFE 2N P

EER =T BEEREBEEHEE S P REEE )R/ NSRS E S 0.3% 1 »

PCP 81 CLOSET Wy EARVREFELHE - FIBEHY » HAAh 28 E A 5 (T13-N5K-D200K) - (S EHSEL |
HYECEE - EERATIRAE 12 ik

T13 - 1? - N5K - D200K , min_sup = 0.3%
—e— PCP
500
-
2 a0 | .\\ CLOSET
S 300
=200 |
S
= 100 - . . . .
0 1 1 1 1 1
12 13 14 15 16
I © Average size of the maximal potentially frequent itemsets

W12 HFALBIIEP & -T0E RS PR EW

FhlE 12 T B R B TS R RE (S B AR - PCP 51 CLOSET S AR SA TR
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T10- 15- N5K - D? , min_sup = 0.3% —e— PCP
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W15 FHL e ool WL 2 %)

FoodMart_sales fact 1998 2, min sup=0.2% ~* FCP

—=#— CLOSET

-~ 15
g 12
2 9
S 6
£ 3

o ——
= O 1 1 4‘ 1 1

5 10 15 20 25

D : Number of objects ( K)
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retail ,N:16470- D:88163 , min_sup =? %
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