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WFIEE R OB (J€30) : In this work, we proposed the graph closure operator, as well as an
efficient method for graph isomorphism checking that takes advantage of occurrences of a
graph pattern. Given a subgraph, the operator generates a closed subgraph including it,
where the closed subgraph is the maximum subgraph among those which have the same
frequency as the given one. Then, we developed an efficient method for enumerating all
possible closed frequent subgraphs in a graph database by means of them, and parallelized
its inner processes to improve its scalability.

SEATIRTEHA
(BHHHAL - 1)
EL R LiEESES ¢ =
2009 B 1, 500, 000 450, 000 1,950, 000
2010 £ 1, 800, 000 540, 000 2, 340, 000
FIE
FIE
FE
ik 3, 300, 000 990, 000 4,290, 000

WFIESTEY « R R, AR
BHFE D3 E - MIH - HEWY - MEEiF R
F—U—R: VI, =00, T4 A =07, BRTEE, ~NF—%A

1. WHEB RS M DT 5 T, 77 THEENP AR (5577 7)

AHEEEEREE Ry NV -7 O R
AT, R R W IR E T
fETERPERE SN, IR T—F by T
COBEMNEEEET LI LONEZH IS
SOhHEH, TNOEEELOT 0O E
Mm-S 57 — 2~ A =2 7 Hif
~NDOERNEE - TS, KR, BEHE S
EHoT — X IXTEL, ROTEARZ ST
LR ENE /T 7L L TEBRTE DA,

BT DT T T~ A = T INEAITHSE
ENTEL, ERNIMIBO TR RZHD
TNAIY XAPREINTND.
ENH0ELIL, G077 7EEI—E
B (e MEFEERIE) DL ETEL 2 By
7T 7 HNERANE AT D0, BATE DM
HZ7 7 70RE ZIIHRKNTHEAEN I+
FEETTHY, BFEMZREMNCHREZSED
WZIE, BTERIC KR E By 7 T 7 &8 &



BAKBE S 7 ~OEAIINETH 5.
X, KRERBMES 77 7B ET 5%
B, TOETOES T 776 £y 7
T 7 L0, FORIITE SR L THRECA
— =L B A THD. RISy 7 T
T ETEINFET DHEITHERNTILRY. D
%y, BB 1,000 ELLEE 72 D @10,
BELL EOBEFRIOMAERBREZEZBET 5
BEFxy NU—7 ORI 5777
VA = T NDOBERNEE - TWD K, &
NoOT—Z~DYFDOT T T~ =T
HitomE AN L 72> T 5.

Z oMK L, BNE S 7T 7 Tlide<
[ —$EE OB ESY 77 7 05 basag R
WZBWTHRK Th MM EaTH Y77 7 %
FI¥THZENEBEZLN, TOEDT VA
RAPRBENTWD. (EEOHEEESY 7 5
71X, ENBEHPHENEEFNHRS ST 7 Th D
Dy, W OB ARy 7T 7 Oy
T 7Ll bh, MRy 7 T 7 BT
RCEE, £2CTOHEMEHS 7 7 7 %HBET
5. L LEEFEFREIEEN S 7 7 7 %25
HETAHTNTY R LEHEE L TWDA, [
OB 72 iR 137 > TV,

2. WHEOHEM

PLED X S 7358, AT, XV
KB 7 F ZICHEMFRETH Y, hoF—
Z DRI 1 8 &2 788 R ER 4y 7
FIRA TV AT L EERTLHI L%
HE LT 5. 20512, UUTOHyBIEAH
ETD.

(1) 77 7EAEEE 2 FZH T DB T
LY X NDEE
STy 77 T, DA ST T D
B (045577 7&2NE L, hoBEEN
TRy T T 7 LR T DMKIREy 7
Z7) ThHDHEIHER L, BEHfES 77
T DIENRINET D=0, Hxbi
Ty 77 7 OMaEFEST 7T 7
HEREZERL, TNEHRMICERTLHT L
FY X LE=MIETDH.

(2) WM 7 Z 7 [ERIVEHE TIEOFES
AR EBRBECTH D8y 7
F7FETLITY ALK EBL CHR—O
BRIy 75 7 A EE L THIET D 2
LEELET D4, 2 207 T 7NEMTHD
MNE D INENRIHET D FiEEFEHT
5. 757 OIEEKICR LTS A — 2 —D
AHE X N EETLIREFTIEICRLT, 7T
T OTER L DOWEIZH L CLEXR/[ T
HEMERS T T~ A = TR LT
EOESRZ BHET.

(3) 77 7EAEEE IZ IS B FIE Sy

YTV ALEEBTLHE LIS, MR
LT 57T T RREME L, ST 7
T I7HBBAERNEL RDEARICBWTYH, BE
TNTY XLDFETHREEM)E L S0
BB, TATY RANEWINLL, (BT —H
ORI —FEDOONRA NMEEFET S
AT LOEBREHIFT.

3. WZED Tk

AR D AAFZE BRI 5H T D AAFSEIC 31T
L7 T —=FIZONTIEND.

(1) 77 7 e 2 283 5 R e T
NTY RLDEBUZHOWNT

I I7=wA =773 XLA0WFKK
L2 o0 BEEENKTHZ ETELNE
HFivxEHiEe L CHEfafmmy s 7 7~A4 =

T, VI 7HEEENS 2 b
NTT7QEEGLS T 7HEESS OMHEE Y
75700 Ty ERAGETIHARLDF R
DIFHFEIZHELVWRIZERL, 0L 9 7l
WY T 7 RN RT 52T, %
K e 77 7AEAERZEIT 5.

(2) W72 7 Z 7 FREAEE FIEO LS
22U T

— R, T T =BV, TE
HROSRIEFFIEIFE L CR— DMy 7 7 7
EEEEGIET DGANELED. TOEE
B A BIRES D &I20%, 7T 78— Rt
DR ZHETHZHERNDH Y, TDHITIE
77 7 OTE SR L TR — 2 — i
B ZET 5. 2k L, RBFIE T,
Wy 7T TR — E LTRMTHINIL,
DR —ANKNET DT — X RICHEET
DI RCOES T T 7 (DT T TINH—
OHBEMES) b —HTHZ LICEHL, F
BORETEZ —BITED, TOMNRETE LR
THIL T T 7OIEMEDDOREITK L
THHENXA—F —CHEARER 7 T 7 A
MAHE & EHS 5D,

(3) Z'Z 7EAEEE IS BAHAFIE sy
TS5 =TT A XLAOWHLIC
DUNT

77 7 AER O N LB 2SI L L, F)
FCPU a7 a T Z LI LD EEEIC
XU, ;8T —% OB LIZR L Tr R
Kpo AT LAOEREY BT,

4. WFFERRE
(1) 77 7RaEE 2 FEHT LN RT
NI RALOFEBUZEIT % kR
BXONEMN T 57 Qaat s T 74k
&S oty s 7 7oR Ty EEETD
AR 72 Y D E BRI RDT A T=012, H-
7T 7 ORBFGEE, TORBGEICKS
< QzEELmARS OB T T 7, 372
bH g OREENENIHNFET L7 T T7H
OB EZEB L. #Hile/e 7 7 7R TIE,
Bzl T—2hmTHEns 77 g Iz
WCHEHE LG DL L, KFUNBRSFOED T T T
WCEENDIDOERE T T 7R — L &




HICHRFFT 5. ZoF#IE, g OBEHEO
BT T — 2 i g o HBLE 5%
VBN SHDH Z D, EORRIIES TG
RETHD. ThObDUZE gDA—Trzy Y
LIP, BT, OE(g) &%+ 5.

—J, MELEZZ 7HAHEITZZO
OE(g)#M\CgoMatRkns. Z07
N T Y X EOBEZ LU TICRT.

1. oA Ea #ZEE 0L 5.

2. g% F—7r =y eeOE(g)icxt

L CUL T & 517,

2.1. giaezmzli-toxq 45,

22. €' #ze ChorT<Tne eOE(g)ic

LT, Gle)cG(e') coHniz, Ealce’

BNz 5.

2.3. EanZEEETRITIUE, ¢'IcEa

HONEMZTZbDEHTZ/g & LT

2.2 ZFAT. £ 5 TRIFIE, 2.4 ~.

2.4. Q' #goEE LT
kel v, Gle)irt—7r=yves
EERICETL ST 7OERERT LD LTS,
SV 5L, FUITORMN T T T Q&%
ISR T DL eNBRD T T T RE— %
BT T TOEELRD.

7T 7T =B R—= AP EEEL T
BT 2D 7T 71k, SEsaF sy 7
TIDEY T T 7 Ll TWDHZ D, T
T OBy 7T 7 E R & FI%
T5HIET, BMEDIXDLDICENTXTOMH
7T 7 %R EFERT D2 3w
RBETHY, ThzFoTs Ly a2l XL
X7 7 7~A =7 OMAREAE S HIC)A
FTHZ LTy, ZOERICBWTERDE
WHLOTHS.

(2) W27 Z 7 AR E Tk O 5

WZBET % Ak

7T INE = BB ONIBRIS, T—
RO QgOTRTOHBE, 777 - THL -
WD ID FE, TEET~L, 07~ EED
SREERNEF ISR, TORIEERD LD
g OHBOREITL & L, RFEICF L% i
HIETT T 7= ORI EHET
HFEEFEB L. 77738 — 2 OERGH
BRICBWT, AR 2 >0 % — 2 FOTEA
L, TOHBIIRBT BT — X FOTE S OX I
BIRRE > T T, HBLEERIZ—ET 5
729, FMTHD T T 7834 — X E— 0%

RuLe T b0, #5577 75EOEBE T,

I T T RE = NROMBEIZED
RFETCE ISR T 5. BRI,
FRETTCIZZDTEAFNV, -V, L€, €,
ZNAIZHNZE LB CRBLS N, SEHA, W%
PHHREAR O KIS S/ D, 22T, K|
B, BEFED ID FE LTV D X EEE
RIEFIZHATHNBELDETEH., DL X,
R PEHE X OBEEFER 2D = Ll &
S>TRITE, ZOFHE A MIRFILOTE

M, OO EHFEFEAZ IS 2 X M Z
HhlT 5.

Z ORIFIMEIERE, %D 7T 7R
HEIIXEEEH T2 2 ST TR0, 7
T TN — B RIRZINET S0 7
TRA= T TN AAIZBWTIEEANH
— ¥ O EMINEF & RGBT D 72 DI H AT RE
ThV, BET LY XLONBRITEHES L
BOHLDELTHERDHNLDTHD.
(3) 7 7 7PABBEFE Z IS S Fni 7
I 7=A =73y X0k
B89~ 2% i
9, ER TR S T VHAEELE VT
7 BRI M E R 2 T B AR Ay 0 T
TA =TT REEER L. 20
TN XNE, TI77F—F =PI
BULELHEHENREZ — W 7T 78—
vEL, BRSERBERIEF CEIRNICY T 7
PAAHBE 24 5 2 L1 X v #E 8
LTI T ERINESTD., FOR, s T 7H
ARET VT ZLDART S 2. 42757
R MEH) E A fHA 2, (R 7 A A A oy 27
T 7 INEERFIE SN D D E AT S, R
F~—0 T —X AL HMEERTIX, 4
HE S 77 7 2 ET 20kT 7u—F &
D LRI AR 7T 7 '
T&E5Z LR L.

I 62, 77 7RO ALE 205
fb42L W7 Fo—F%HY, FIHCPU =
THAEAMEOTZ LI 2ORIEZK T2, A
THNCAER L= 7 757 —4%, {b&mT —X4,
BXOHExy bU—2 EoOERIcEERE
MOEBBE LTy N — 7 RER 2 A
TAT o TRl EBR T, —EDRhREE % M
LT, 72771, CPU = 7HUTx L Cruf4
HZIEEDOEEIENLT L HLELNRVGE
Bllpol=. Zid, PNERLEEDIENTPED
PFTLLELS RN o22 &, BIOFEE Lo
WRRBEICER L=bDThY, 4%, &
ENFRETH D, WHUKIZ L D —EDORh=RL
TIIMEGRCTX TRy, Mgy s 7 7~
A =2 T ORBIET — X ~OAIZmiT T
DEFZEZDTHEDEL T ZTEHELNTE
HAITEZROLDLLDOTHD.

5. E7pdEFiam L
(WFFEEE . WFZEo0HE R ORI ZE8 12
ES Y

(FaxR] Gr3fth)

D Kazumi Saito, Masahiro Kimura, Kouzou
Ohara, and Hiroshi Motoda, Selecting
Information Diffusion Models over
Social  Networks  for
Analysis, The European Conference on
Machine Learning and Principles and
Practice of Knowledge Discovery in

Behavioral



6.

Databases 2010 (ECML/PKDD2010), 2010
EI9H2H, AXAL L u)HE
K7

Kazumi Saito, Masahiro Kimura, Kouzou
Ohara, and Hiroshi Motoda, Behavioral
Analyses of Information Diffusion
Models by Observed Data of Social
Network, The International Conference
on Social Computing, Behavioral
Modeling, and Prediction (SBP10),
20003 H31 H, 7AUHZ «TAUH
ESRVA eI

Kazumi Saito, Masahiro Kimura, Kouzou
Ohara, and Hiroshi Motoda, Learning
Continuous—Time Information Diffusion
Model for Social Behavioral Data
Analysis, The 2nd Asian Conference on
Machine Learning (ACML2010), 2009 4
11 A3 H, PE - MHREKY

WFFERA R

(1) WFgEfRFRE

KJE M= (OHARA KOUZOU)
HILFPRRE « BLRE - HHR
WF7eE 25 1 30294127




