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Abstract In general, traditional parallel frequent pattern mining methods were applied to data that contains a
large number of records. The data was horizontally partitioned and each partitioned data was allocated to processing
elements. However recently, frequent pattern mining from super-high-dimensional data that contains a huge number
of attributes is becoming important. The traditional parallel frequent pattern mining methods cannot handle these
data. In this paper, we show that the combination of vertical partitioning and record space search is efficient for
parallel frequent pattern mining of high-dimensional data. We evaluate our method with real microarray dataset
on 16 PCs to discover that it is approximately 13 times faster than sequential one.

Key words Data Mining, Association Rule, Frequent Pattern, High Dimensional Data, Vertical Partitioning,
Parallel Processing

ENTVAS.

1L BLolk ZO—AT, EF, La—FR/NENY, BEESEDT

B —VRRFEIE, Apriori[l] 2R UHELTEEY
FLEFEMBRINTE L. HRFHEOSLZ, La—RED
BHTKREL, BEEMDNEOVTF—2E2HRAICOEMT B L
KERNBELIN TV, B TARBEF—RicN LTI, X
JIFESHETHD, TEIELUNNFE X —RAEFEH
REENTVS [2)(3] (4] [5][6]. FERDART7LTY XLOE
G 2 DDHERERD. 108X, F—&%ZLa—RARAIC
SELTERHEBICEET 37— 2 OKERHERVEHTH
3. 2DHE, HHT AT LBEDERICBVTEYE (F4F
L) DHEERZERTIBEEMNEREZAOBHTHS. D
HEHE LRORHER DT — 2RI AREENTH B T LHVR

REVTF—RENRE LT ADHEAEE > TS, 2L
XU, RAZOT LA TR P —F— R P THB. T
D& > BBEBAMED TAENF— X T, EROBEOES
EERBRT B FHETRIBRMEBRBBNICK = 1k h BB
A COHBAREL VS HER Do, < ORIEICHLT
A, La— FEOVNEL, BIEMIMED TAEVEHRT
F— RS Z— EHBICRET BRIV TY X
LERELTWS[7]. BLOBXE7 VI LG, La—Fk
KKBENBT A7 LEAORERAHERSAT 5120, B
Bk i L LEEATEIC S ORBERRT LV S
EESBoI. TTT, FRITE, CORMERRRT 35

-417-



RN T NIV XLEZRET 3. FFEIE 2 DORFMER
D. 128, F—2EBEARICHEIL TEHERICERT
37F—2DEEFHERAVZETHS. 20HIE, FHTATF
LEEDERICBOTLaO— ROBEEGEERERT S L a— RE
MERZRAVIRTHS. FFER, EROLFFEM/ 2~
RAFELE, NRETETF—2LTF— 29 DHELE- 2
CHORMERFOFELE-> TS,

2 BT, HEROUFTWEH/ X —REFEOHMELESHAL,
F—2OKFHH L BEENERIMEEO X EERTHB T
LERY. 3ETE, REFEOZBRRLUFIRT VT XA
DOFMEHATS. 4ETE, BREEEALT—ZEy ML
RAIaT7 LA TF—Z 8y MCER UEERICOVWTIRRS.
5ETIE, 2h2FLH3

2. BEWAR

BN Z—VRRERARBRET—2ich 5 E EtHBAKE
{&31HZOUNFHECETIMRIHBELLLENTVS.
AETRRZTRTOTNIY XL, FEATYRYHHE
# (PC 7 S5R%) LTMET 3. Lk, S8WAEYRAFIE
BEMERMRT 5% E% PE (Processing Element) & B&EC
T3,

Count Distribution (CD) [2] i, Apriori (1] X—ZXD¥EH|7
VY XILTHB. Apriori TH L ORRIZRPOTIIRL, 7—
AR—REAFY VL, BHETATLREOYF—LAY Y
ZHETHHITHSB. CDRT—2BKFFELTEPEIC
BEEL, ¥ B—FAYr b EUFNCEHET ST L TREZEE
{ELTW3%. CD Tid, & PEBA—DEHT A 7 LEEERE
WMT 3120 AT VHBENENE WS HELHDS.

Hash Partitioned Apriori (HPA) [3] {&, Apriori N\—ZXDif
7 NId)XLTHS. HPA X, T—XE2KFEHEIL, &5
BT AT LEERE/ —FcHHT5 L TCDDAEY
HRHPBNEWS HERZBRL TV 3.

Parallel Data Mining (PDM) [4] 1&, EAMIC CD LFEKRIC
ZPEIKT—2EHEIL, YR—bAV Y P RAFNCEHET .
CD LRE 3D, BANT—EN—ARF ¥ VRIZNY Y2
F—TWEERLTHR— AU Y FEERINCEEL, B
74T LESOHIBICFIAT 2 RTH3

Partition [5] i&, KESFILIzTF—&hb0—RLbYR—t
AYY RS, TOBREI—ILTIO— WY H— b
Y ERDBFETHS. YR—b ATV FERDBBICT
AFLELaA— REANBILLEBET—XL A7V R AL,
2EDTF—ERN—ARF+ Y THIMT A T LEAZBLNBD
HRETHB.

Fast Distributed Mining (FDM) [6] i&, CD Z&RLF
HETH5. o—HVEHT 1 7 LIEEERDIRET/O—1
VBHTEWEEZIONBT AT LBEEBEHNIOBAT ST
ETRET A7 LESENIFEL, i PE FOEERZHSLT
Wa.

RERDITIHM S Z — Y RRFHICIE 2 DOIERANRS
h3. 1 DOHOHEAE, & 1IORT &L S ICLa— FEAIEH

#1 FAMT—&EYE

TVIY XL | FELa—FE | La—F | 74 7 LOES
CD 5 3278K foidie L
10 2016K gk L
15 1456K dtdis L
20 1140K Foai L
HPA 10 2048K ol U
15 2048K foida L
20 2048K oL
PDM 10 250K oL
20 250K il L
Partition |5 100K 1000
10 100K 1000
20 100K 1000
FDM 10 200K 1000
RD| RigA RaB8 RieC XD REQE
0 True True False Truo
1 Falsa True True False
2 True Jrue Falsa True
3 True True True False
4 True True True True
5 Falsa True True Trus

1 F—2OKFHE

leREL, BIES, FHLa—RENNSOTF—2ENRLL
TVWBRTHS. Thid, EHT AT LESRREFED POS
F—RERELTHREAET VIV ILENSELEZ BN
3. 20k, LEROWERIRNTR L ICRTKIICT—2%
La—FAMICHHILTH PE ICEBT 38 EM - TWV3.
F—&%ZLI— FHRICHHT 3 HEEGKFESHERENS.
20, BHT7 AT LEESOBERICBVTEYE (FA7L)
DHEBEEFRTBRTHS. Thud, LEROT7IVITY LA
Apriori ZEIRIC LT\ 5728 TH%. Apriori i, BX k D
W74 7 LEEHEEE k+1 DEMT A FLEARZRRETS
EWVS K3 IEVEHNAZ— U BV 2 — AL B
RHESETERZEDS. TOX> HBREDHAREZERT S
FE3BEERER LTINS,
F—2DKFSH & BEERHERIAEN I EEETHS.
NIV ERTF—2 258 L THE PE BT o RMEIE
PEEICRE LRV T L REKT 3. T—2RKESEILIE
2, ®PERRLBLI-FREHODYUTOINBN, HDOYTH
NBBHIIZTRTOPE THETHD, HhOXTF—XDTRT
DEMESTENTVS. Thid, & PE TEREOHESEEEM
T BEHICMD PE H S BIEMSZZIIRS TICTNTORMEE
BAERERTEZLEEKTS. & LLIO—FTREL, B
HWHE PEICOFIENTLES &, & PE RS0t AEi#EER
BFREIRTOBHEOHAREERT B LIETERL.

3. REF&

AETIE, MERAENRGRE LTERET—2 LYORFHER
DF—%, Tixhb, La—FREDEVY, BERSIERIC
REZHEBRITT—ZD S HM R — V2 HRNCHERT 5 F

-418-



Input:
D:database
minsup:minimum support count

minlen:minimum pattern length

Output:
LFP: longest frequent patterns
F: frequent patterns
Method:
N[1] = gen-1-ridsets(D)
for (k=2; k<=minsup and N[k]!=0; k++) {
C[k] = genridset(N[k-1])
N[k] = {n|len(n.itemset)>=minlen for n in C[k]}

F’ = {n.itemset for n in N[minsup]}
LFP = argmax; len(i) for i in F’

F = {sls>=minlen for s in subset(F’)}
return F
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