B 3L

DBSJ Letters Vol.2, No.3

i 5| Modified PrefixSpan E®
RETEEE

Design and Implementation of Parallel
Modified PrefixSpan Method

Ak &% B B-*
& RE dtE tae

Toshihide SUTOU Keiichi TAMURA
Yasuma MORI Hajime KITAKAMI

FRXTIE, BIT—E2R—AMSHEH/ 22— 2HHT
58I, Ry FIT—Y TEHRINE-EHREOHEREZAL
T, RMICEBLICK>THESI N TS Modified
PrefixSpan ZZ#HLTEAKICOVWTRELTWVS. X
FXTE, Y&yy MEEE MPISA TS UZRALT, &
AOHEBEOEEEZTo TS, £, X2 7O0EXMH
BHORAL—T AR EERETEHL-HIC1DODOTRAE
TOoERDHBIZTIILFALY FEABLTWS. vX4 7O
AT, MHRETERIN-HEIROESEEET S
A—RLSaTT—LERL—TTAERDHEEIT->T
V5. ERERELT, 88T 1 HICHART 6 HEEEDK
R ENTLNT.

The parallelization of a Modified PrefixSpan method is
proposed in this paper. The Modified PrefixSpan method
is used to extract the frequent pattern from a sequence
database. This system developed by authors requires the
use of multiple computers connected in local area
network. This system is achieved through
communication among multiple computers using a
socket and an MPI library. It also includes multi-threads
to achieve communication between a master process and
multiple slave processes. The master process controls
both the global job pool, to manage the set of subtrees
generated in the initial processing and multiple slave
processes. The results obtained here indicated that 8
computers were approximately 6 times faster than 1
computer in trial implementation experiments.

. FC®IC

—'E?‘“* %, 72/ BRI BRI DRHER R F — T

HY, OO THRAF ST E 2B BE OHEREICE
RLTWD EEZBNTWD. 7 /BEESNIZL, B, J, O,
U, X, Z] #F&< 20 EEOT VT 7 Xy MBS I,
T AN R — REEHREN R Z — 2T 5 Z LT
CFES) E OB AR — R T2 Lz s, LoaLR
No, ~VFTNVT TA AL = PrefixSpan E[1]1E Vo

VORAES R RTINS R SRR AR 2 R A ]
PR tosihide@db.its.hiroshima-cu.ac.jp

Y ERER RETESREEREEE  (ktamura, mori
kitakami}@its.hiroshima-cu.ac.jp

TR Z — R 7 A T X AIZIIN L OO RIEN
HY, KEFRT I BEYI) D OFTF— 73ISR LT
RERYCiX7Ze < @ Tidiav.

o2 1dZ OREERIT 572912, PrefixSpaniiic v A
VR — REEFIRT 244 %8 A L7 Modified
PrefixSpani&[2] Z#2 L T\ 5. Modified PrefixSpani&iZ
SO0ARFEE DT 2/ BRELHIT — & (25~42003CF)Ixt L, &
B O BRI XX — U ZHIRT S Z LICZh LT
WA LUF T, i S 87— OB EOH T k H
DT N7 7Ry NLFEGLLDE Y —2 LIRS,

AREm LTI, k%ﬁ*ﬁfiﬁﬂﬁlJ?~5/\“~X7bi%bﬁéﬂj/\“&*‘/
ZEdICHM T A 72010, Xy U — 2 TER S - HE

DFEME T, Modlfied PrefixSpanik #1535 )
KIZOWTRET 5. WIHLOFHEIE Modified PrefixSpan
B L DB AN Y — A 2 85 D e Y — ik
HABEOGFIZFT D 2T & TH D, WAL
BELT 5 1 DOFHBEMSEE O 4N Y — i Eic
EEROIHAIEASEI L, 151 SWFLER AT 5 FHEMEIC
B % . Modified PrefixSpan {EDFFE E L THEIZ ST 72
R — B O AT EN TN R S, B K
B R — > ORI % 3 2 T2 3R, ROTMIHLERZ1T 5 .
B D EHFEEN AR OBV 2 AE L TV BB E
FEDN R 2 B E 5T 5 2 & TR R A S EIT ) .

kHH 2 — i &3 & L7z Modified PrefixSpan {4
HEEBED PC 7 7 AKX RICFEIEEToT-. BINRANR K
iz b oA TIx, Y7y bEEE MPIZA 7TV %
FAWTHEEEOHEKREOBEE1T> Wb, £z, £AL
— T TR VRRALEZETIEDICLI OO AZTa®EAD
i</l F ALy RERELTWS., ERERLLT, 8 &
f1pﬂtbv66ﬁ&f@@ Em LS D, MREEER

2 & 0 B BRAY AR R SRR S vz

KRG OWERIZLL FTD@Y Th 5. 2 ETlidModified
PrefixSpanik @i %29 %. 3 % CiEModified PrefixSpan
EOWFNVELDOFEMELFFHC OV TR D, 4 B TIXMGEFERR
BTV, ZOREERRD. 5 ECHEMZEIC OV TR
6 ECTELDA.

2. Modified PrefixSpan %

Modified PrefixSpan {EIEFFER E U A L N — NE
WD, XFRLIL, HOEN Y — N T —F =2 D
BFID 5B, MADESNAFET 20E R~ THETH L. BE
70 PrefixSpan {EIIV ANV R — REeG0E (¥ —
RIS 2 2 TcE ARV, Hil i, AxxxB & AxxxxB (x 1%
EEDOT I JBEO1IX T %% 9)L, PrefixSpan £ Tit AB
Wy NE—r L Bled. Lo L, Modified PrefixSpan %
TIEXFROUAN R — FREFRET L2 LT, 205k
DONE = ERRT D, ZDSE0DNRE = XENER,
A3B, A4B (B FIZVA N K — FEER) L ERTS.

PrefixSpan EIZEFIOH O LB 2 —2 56 (k+1)-
B AR Z— AR 5. (DB Y — 2 DORBEO T
%, BT = DREDOILF-OIRDAENS, BFI D&
BOMNEE TORIOXFHEHT Y — A Oxt5 &
4 %. —J7, Modified PrefixSpan #i% A XZ—2 0
BEOLFOWRDNMENS T AV R — RE+1 OfeET
OESOILFHN M S — O R LT 5720, FF
T—H2NEWZEE PrefixSpan EL 0 @b X 5.

Modified PrefixSpan 1£i%, 5 2 b2 0FHNT — & O

BAT—4 R—R%¥%4 Letters Vol.2, No.3



B 3L

DBSJ Letters Vol.2, No.3

Al LTET, ZREREW-T 1P Y — a2k 5.
WIZRD T 1A= 2N 1 XFHEL, 24
HARE =% RDD. DF0, B AAZ—0 D (k+1)-
BN = Z2tHT 505k, HlE LT, £ 1ITRT5
to@ﬁﬂ IXLT, ZHEEE 100, VAV R — K% 3
E LIS AN ANZ — %2 1 12T
£1 EBFIT—%
Table 1 Set of Sequences

El% 1D B 5]
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Fig.1 Extraction of Frequent Pattern of Modified
PrefixSpan Method
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