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The Technology of Mining Association Rules in XML Data

JU Shi-Guang YAN Xing-E CAI Tao XIN Yan
(Dept. of Computer Science & Communication Engineering, Jiangsu University, Jiangsu 212013)

Abstract The flexibility, seli-description and expansibility of XML data has made it develop dramatically and become
a major standard for storing and exchanging information. The increasing amount of available XML data and complexi-
ty of characteristics of XML data pose new challenges to the data mining community. This paper first introduces the
data model presenting XML data, then describes the main algorithm of Mining XML Assocmnon Rules classified data

model, and finally explotes the main problem now and develop direction future.
Keywords Native XML data, Data mining, XML database, Semi-structured model

XML AR RN IREE L E RS2 H W
FPAET KB XML BiE. b7 EFRA XS, AL
FEELRBEEZHEEAAESTERIRFOFRAR. X A%
BIZHE L T — .

BT REEH T EREFANRRIEELEYRES
P2 EEfTH MR FEDRAE SHBEHEE T LURER
BAAREBERSENNE FARENSHESEN. WA
XML RRHRBHFAUBEER . BHFESORATUHER,
EELHBERN AR RI XN ENE URESEEE—
E.XATHEERWE #E. S REH £ XML B+ .4
HFIBE A SR RN .

H, R XML REKEHEEENZ RIS ESOHIER
B ERBERM EWREETE ERAREREE. 2TX
—BR AXEAR AN EREAERREN LEHER RE
RIBRA LS B E AR XML BE Tk Big AT EE &
W&, XM ATH) XML XBE B T — MBI AN a1
®.

1 EERLRBEE XML HiER50

FEWMLEEC Y E RS M EEEBETHYERSE
ARSI E R B E B G5 M, TR R SR B A s A Bt
MEEH, R EREWAREERESE—EN.

BAT, 4 EAEY Yannis & A 189 OEM
BB E 4 OEM BATE MRk R IR ENE 8 £RTE
B REXBTEENGEIBESHRBYBEELE—MFE, X
MRCEANGFEENS L. OEM HRT LB EE — 181
EHHETENR. B TEEER—IX2. 8148804
WA { Label, Types Value, Object-ID} ¥z 7. H,0b-
ject-ID BXT L AYME— B T A K M ARIR ; Label AT K
FHE HANRZE L, EHRERMTRMERZD L ; Type
AT RAERYERY ;M integer.string FXHo R AR,

Value A3 BB  TURE—MEFH . BTUERSHE. Value
ENEAE ERZNEETE—EI TR . EHAR £
{Label, Object-ID} SRS . LML, 7 OEM +F,rHH
PRI EHRESE M TFTABRETFHE. ATUER K
KIE B Label EXEHBREE—R BWLR T REH
BEM E R,

OEM ﬁﬁfﬂl"!ui?iiﬂ*#ﬂtﬁﬁ AR UERRE
BYUE . BENCEEAIHRARBERSCESGEE#E R X R
BE, msaRKEF AN S RRERLEHLNESY
EFEE M EY Loreld4,

BT OEM RN ARAEH T — R Gl B,
Kohei Maruyamal® % A 12 89 3 T B & 09 B & (Prototype-
based Model) . 755X FF MR, 2650 30 G LA Fe 7 vk FUBEE 2 1)
RERFN A FAE L NURBSEshS a8 FHalg
KR T REM PR ST ETTU A BB EH LA S8A
BB EBE EEEETABFHITBER . CEUXMEHE
ENUERENFEETES TLEMLEIEN AHRE
1E.

XS (LR AR AR BT R e S L B, (B R
XA XML g RH LR, XML HBL MU F 54
L3 HEH A . IE Dan Suciut® 35 889, T 11E T LA
—MEiC BRR, BB E R A RN, B0,
XML BHF8Y, TR EH BB ET AN XML TUREX
FZHTE XML PR ERE LESHESHERR  ILES
XML ¢4 B E & 22.

2 BTEGHEN XML XBZHE

XML R —ME SRR IRERAE LY EHRER
KEBE EXYUTREH T EEFE, B D. Braga A
XML HEEFHRAXER EXEXR EHBITRRKEE. REH
15 4 B BRI R U R R B9 XML B,

R RBHH RGN E R 863 T H (2002AA412020) BiT FHE H MR 2 4 & (NO. BK200204) 49 BF B .

023.


http://www.cqvip.com

Bk L4 ) Mine Rule #5 B8, 5B Xquery™iE
BB Xpath™ Db oK S 32 T — R0 fif XMINEY 8 T
H. XMINE iE&mE 1 R,

BERT. =B ) o R/ B Sl 2

H BB XMINE ¢ %815 5 17 B XML %
Iz 4 e B A M Y H R R RIER . 8% R ROOT 17,
FlH XPath B8 HE A HT REBFELS N Fo,
SKIGHRIE LET h@y BODY #l HEAD {18 HEF KW (REN
B &K F, R4 WHERE &4, M E# TR & 1F Rk
& FoMFREREENMESHEZROEHRIALEELE L
MINHETF Fr &R ROITE T Fo ITENE
MR FohE-EE F P E—I0 WEIMERERP I
MR E R 1. N A 0.

AR FEER EXEX ERARMNBAEN TR
{E W SRR H R 1R o AR

AR.EELE BIXELZP LB RN ER D
XML #X. XfERSHLEFHER B EEEER
WHEE XML B TREXERNN YRR ERTET R ME
R B 36 A MUR (o) B R BT A4 g BT 0 XML SR BRI,

XMINE RULE
IN document (“www. atlantis. edu/research. xml”) //IN H & T #iE

&

FOR ROOT IN//People/ * /Publications/ * //ROOT [RE T H 2 ¥7
W—RIE%

LET BODY : =ROOT/Author // BODY #1 HEAD 2 BIfRE T 4 5
#0449 body A head
HEAD : =ROOT/Authot

WHERE ROOT/@year=2001

EXTR%CTING RULES WITH //EXTRACTING #3 8H & 20 I @4 24

SUPPORT =0.1 AND CONFIDENCE=0. 2
RETURN//RETURN 29 8 /5 S 5 30 0 a9 B =X
(RULE-+- )

{/RULE)

[g1 XMINE &

RXF B TR R B 8 Xpath AT MU SEALS
ZTE FNEXER EOXARERTHAROER.HE
R — 5 B0 B R REME. A5 TUREEX R
BB T XML SCAS a0 1 R Sty 3 5 B8 b i 3k K K R
# T XA ITEYER .

3 ETHEMERER XML kB2

REREGEWERE XML BERTIE BT FN. ¥
PRl Eib k2 RAEFSEHEA B#TH XML XEKZ
BREEEON LIRAEGEH REEMESHER i
—SESREGS EIMBEHEE T EERE AN S
HBE EREXBERNEE FRXREREEF OISR, Hit
BRZH XML ERBEEIEWFRAESHAEIX 08,
AR R AR AT,

3.1 BEIT R (Representative Object) H 3%

RABHELAARE - ERPAR TR B LR
AR A .S, Nestorov!' %38 i py AR R H kst 2 1L

BRSO PR BT S AL R R AT SHARFy A

E BB L REER ERIRAF XY SO EY
MERA.

XFTRERTHRARRRFNRERRE M EAE
S AARRIREG B SE MRS FER L RERRNES
E SN TRMRESFIERMNFS] Kb R R
FRZELM— T EEEHRENE - TEN—FBE XEFHER
BIARIC A AT R 2 T B FRaE .

BRI S HENER R Continuation(O, Path) B M &

o 24

D000 http://iwww.cqvip.com|

.00 RE—SHETH Pah X —RABERE. (1.4,
) nz=0,

Continuation (O, Path)H LA TR BIRICHAR: @ #rid /
BFES MREFE-FBIERRE p: (0. lior 0 lonl,
0.4 @ EPFHRICBRTES NREEBRR p:Coviisons
b0 W o, TEE—NEFT AL

W R Path AF A LALE 755 o # continu-
ation FEFE o BIFT R E W £ S 898 EMERICE & R Path
HEEKTFO.MLATEOFE, BEBL n+1ER. 55—
HWh EMRCRTES FANRE SR FHEETALE
RFUTR BLETEHLETEES. TH o MRENLREIS
o B continuation HPHIEM B LR EREELRK 0
B continuation M BEEH BT AN o P AR EE ERAREHE
. ’

3.2 PR (Tree-expression) ik

AR EE BRI UKBI LR~ MRS TR LEEHE
R ELFEPANEROENISREIMKE. Fit, K. Wang
and H. Linl""™ME A BB RKFE RN B TRHM B4
FRMNGEHZ S E - KERNEHEE ZTX &t
1M TR FRE B2 A0 R F AR B R A
g5+,

HESIA—FRRERTERR OEM i £ 44 . 1%
te, RIS o IMET HEFXBRNT.O £HAEF
SO R ERR Q@ M F— DT & o, IR val(&o)
= {0 :&o,. ", lp;&o,,},#E.(ilv'“yin}%(lv"np}éﬁ—?%yk
20,441 sten sy Listea VEERT S o I—MHER R,

AT RRXEFTEHRER, X T B2 %R (Path-ex-
pressions), —MH & PHIT AWM ERTREH F MERBETR o
< BFFIBT R,

B BmT.

R EE - ER.

R HE - IRERENE A W EERRE &
R B, K. Wang S XA T &8 Aprion " Xy —F
I AEARE ERETR oo RHFANHE A IRER
prcpap A poa puoapn A BN RE SRR UK ER
PARTE W E TR FROR FR 86 3 /N B R R A B &
MERR LT HE I RERHELANEE M k-1
MR W ERIEE AT LR Apriort BEPHHR.
Iﬁ%( 1'1,---,i,}ﬁﬁﬁ;i’]ﬂ{li’]{1'1.---,1',,_2,,',,_l}$ﬂ{il,m'i,,_z,
oV EEE LR EEABEEPEFRAOTE . BEER
REFHZARREARENEESTHERTRETEXER,
EXK BAER-NFHLAURRNESRRREHFR.
CEREAXERFESH THEL Apriori BEERT £F
£ JEREBRES B ERD po paapimi B0 p1oo e B
CEHRBRHAEGER g ps BT BER N CEBBHSHM T
FTEABRIMY CRBEL T RIGTE HETHIAR
BETEERNENTFVRETTR.AEHHEEE +-WHETH
.

HR3: K. Wang FRBMAMERERNTLIEH
TARFE, BB WE S Ty ER A HEE RIS R IARE L
B TEFR M REREPMHEET S KEHITE . SRR
MY RN EERM LR TERERT“EER"H
“BIEERAFHRERBEE MR - MRERPHEESTF
TR RFHEARCH £ M B EbR BIER R M
B EMMF BLAXMHERKEZERN . ENHEREEER
B BIEARRES X L LRI TN . EN L REHE


http://www.cqvip.com

FHRMBEGROREARZR D2 TME. X —HREE
B EGRITES AT P EANCEBIXERRESHER
T

$BRAL ENMBRERENITG RIBRIEE
EERATAREZ M RFRAGEENZ N XM HERNSHE
B ARTFEANRELR. THAATUEE ERERERN
ERPH—EIOTENERHG HELX - S FTEFEXH
FEMAERFEAENMENER R -SRI X,

WERELEA - EHOFARSIANT EBEA. KM
H.XML BEREE S — TS BEHMIEE TN, BF
WE HRELEMNTE HHNEHLEs BETREHR,
FHESINEER  H U ARS, URE S A AR
gy A ERFNIIAESH THERE RZEMMN.F A
Gao Congl®% & 2% ) 41 3 @ AL Fr 84 [0 B % S AT T oieide .

3.3 B HE Freqt

TLET HEN R ERERRATEERREH
g, B RERE XML ST #HR K, B X B R e B R A
ERF, ZEILXHER, T Asail IS T - EE S
Freqt,

BB ERAT R, - HREMORE S X LN
B AR, X R ITRIET F R B R 8
B, BRI Sk EREEHFHRIE
HTFHER - TMHEEL A B - TREARELHE
E—IEAMEHRBOTEEE t EXWEIRM . HEARE
EEAE - IHANBEHFT S0 BBEE,ATLLEE
ik & K MK EE X ERH R FHELS,
B RER R ERA A AR At LR
HEENITHE.

BEdEMT .

SBRLUHHEAE B BRESHEFEMELY
IR

SR, EHRE e — 1AW ER LT ATERMT R,
ATRIEFR BT BRNO LR, GETRAT R BPR
ERFE - IRANBRES L EMMFES & ARRE L E
A

ERI A ERE F EANIFFE mEAE L EX. BT
BHRNBEEE AFEEHFHERR r BXPHET A
DCECAR L 18 B AR A — 1AM ILEIEIZ, REHE Fid m
BTG Bk - BRI TR f— HER T
BRER. EhRATVRHET, T Asai Z£iIFAHA T EERER
PEAH T A TEFR, RERERG &G TY S REHF
GLENTTED AT LUARE A e — IR M EA T SO HMKH
HEEE  EANEAT YT AHERRE, 5 R EREE 2
BAWEATY SO BN ABOHERE 2 AR, #
TR kB

FR4-BE ERER AFERTANHETRX.

3.4 TreeMiner 5%

FERABRAT RETGHESR Zaki® 2 H #Y TreeMiner
HE . ER—FAN—ZDERICHFFOR P ZBAERG
FE PAFERPZATENBO T & FERBEMT Freqt
PHEET ROBEREDT, . MAEFRHRE-BERFTEH
RRFE GERERENBERFUR—BEET BRI
FEGEAT SRERBAHERAIGEER.

FEAIMPFTAMNET P EER-HTF—BEUTEn R
BEEOTFHT, n BTHEAHTFHE B2 nWEER
=Pl P IR R T r B R NT

D000 http://iwww.cqvip.com|

AR ERITE, Zakj BB T —HFEFERR . TER
W ieMEE BT ERER AR P KOV EES X
SRR S ERF P AT KSR R R RN
BELETERME SRS — LB X R EFERRAER
T ST AR — 1 A RC IR EE T .

FikBEMREUFRSENEFE R RE- Y
EA B, BT A IR B BRI BT
B RAT RSN AN BE FEERIEEMR SRR
FEHEMORS RO TE FEMGTRLAREEICEY
AHFHEERIERR - 1HP g SE8Y UESF T
BT A, RATEWMAR T SR RANF AN T LS
FHEATL EAMBRMBAEIN S L TE N
o SRR IR 3L A R BT S AT AL L KR AR BUIR R
RELE -ROHENEHRE - BHTEREEHE
A AR RN BH A A2 AR R
8 Dy, DHRER P 2.y BT AW label,r ;£
FRETAEREENRHME.i= - 1RABEMTH:

O mMB =, WLEREHF IV EWNFET, 2T
Ay DEMBIRP, MERTRRE -8 WL
By DA CGyaj+DERIEIR

@ WME >, BT E DT MBR S mAE <,
L&A Frig R A .

AT REM IR BEN SRR, FEESIATEIE
MBS ERAH . ARKEGEMMPEITIHRETIR. &
AV EBEENREGD — RV =L ¢ m.IRTH ¢t BR
PRk B FER Y idsm RRBTE B P X B2 691 BRI s B
HAEMEE.

BRHEEIMEEMETHENHE ABTENEE
NFRBEERMOEENR MHE - MEEREFTEALRE
P, HEE MNP HRAT LR REHR RTLLT .

FERET SOTENRRBREROEETIR. KM@
B EIFHNGT S LRREFEERMTEHFIANELS
FEEEREHEEA T SAARATUT BETERE
M AR ERS, MR SR ERRETRT X F®
R, WM R 2 8 Apriori B HE Y YR, 40 B B9 {E (T T8
HLTRBEL,

FEEELSRY.

ER1 T ERFIN R REY

W2 AN EY SR E RSB,

SRR3R E M PHE -, RN TR AR B3
BB U

HB4 LUK HPIB R R P BT TR AL

4 ETFIR XML BHEHXRIZHE

ZERPHYER I —FHEEST XML BUEHHER
By RXFRE.EEBE XML 3BT b EHBENIELEH
AE P I 645 57 1 XML BI85 R4 7 0, X 5 4 B
RABERN LA YR EEME, M FESHEBENRAXN LR
k.

HE RBBRHYEREFRNREXN 1. B XML ¥iE
FHERELZFHEZHMN,RI)VFE XML USR5 AL U
¥ b g 0 RSO o O LR B 8 XML SO —
RS A BRI S5 , — AR oy 30 PR HE L THT LA ST
FOE I —BRRA SRS, G R L X 7E Ronald
Bourret'! 30 B P R G IF W . B ML E LR AL B 2 o, 5t
CARCAE 0 .08 XML 30 R AR L BRI R R E

» 25 »


http://www.cqvip.com

— BB B A ER T LA R R LTI R LA SRS A RO A XML SR,
—f RRE AT R R AL R AR AT E
N R E IR ) % 1F .

VREAETEBI|FEHLHEF R AEHY
B —H A S IENRE S R ARN A LR
T80 A S HBIE R IR S R o 5T R B I
Lisa Singh™@ 248 753 MRS b 17 LB IS 38 B L 1 45 ¥ B4R
REAEXERT TREHEMIETT LR NPl S —F
FRESEREH AMEREHEENSHT BEEER
Gy FEAEXBEAN T RESEREH L HRUEHR TR,
REXHELHBSEREHE RN RIERF MRV &,
HXH T EFHEETRE— A AP S EEFER
H5EREMOSHBEURISEE SIS XIS’
H e &A=k % Parent.Child 1 Sibling,

XFITEAERARBE S T RS S W AR
B SEH T AU XA TS+ BN ENERT
B—/IER E M8, Lisa Singh REA LAY AE
AEEEEO TR EMEE RO B TFLE . X
FENHFM TS ETELATIMS A A B H G
X Lisa Singh SRANBRFLHEAR KRBT 4%
MAEY FEEERARPFOEIAOMSESFHERH. —
KEATIHM SIS, Bt KR S S
HIGHE  EIRT S B AR 5 A\ O BE& A 52 &, Parent . Child
X Sibling.

BHFEIREWERENIESHEAL M XE B,
HhRMNEHWREFREEHBEFRENIEES A REN
VPRSP REEEHES o iIEY XES B KA
HBMXEC AT RESEHFHESE cHENES ¢ B
EHXHEEES DRBAREXEP.CRAESIHR).RKCHD
MTEETENINEGE=3E/#C.MEBEERTR
NEREGREIN, FEAEARBLEY . HEE K,

X FixF77 k. IEM0 Lisa Singh ¥ A B CREH. 7 RM
TEREMHERE— T HREENNE HER A RY A-
gent FATEEEHATUIMEMBRX — 8. A~ HE
XHRBH T EHB NS SIS A BB
ML ATLA E R 2 A S5t B AR 2488 4R s BN 3 Fax—
HOEBNARE, XECUTEEGHEXBEAN, TUE N
[25].

5 MIZEAEE XML XK

FERMEA X ES RIRBERENRR EEET TR
BYSE. EINBEHLEN XML BHERMTUALHE4
HHENEXH L RAVAEE XML 45—k i L 30E , 4 5
RGBS HRERTE S . LELE FAERENE
EX RIS AR A T LTI . L in,D. ‘Braga ¥ AR H
# Xmine TR ¥ EE 1 XML IBEHBR B LR L Fi#fTX
BEHE, BRE RERE XML ¢ 5%, B ik, IR 4
BT M XML 3RS TUBEE2 N =% .2
WA RIS HEE KBRS RIS EEE.

FrERAXEHEEERN XML XPESERE, BT X
EREAESNES BET CRESEEHEET S M T
LI R R TN AR BE L, OB E. Y
SHTHRAAR, BN L B Y EM BB EHE T #HT
XEEHE O MHESHENTERRRE LI WEE S
BRBER, MRS X AR 4, 4r S (a a4 o9 3 A7 R 4 . B
R FEmEHEE.

« 26 o

D000 http://iwww.cqvip.com|

BHEIESHHEN T XML XIKERPFHELS X
BEAE XML FERIELEHEELMUTERECFEE.
FHtE — 2 H R ER TP LR Z .

MTFEESHAELSHRENTE BRIELED Lisa
Singh R AT BXEGEHHEARTFX L. BBHZIK
Taniguchi®™ FF R M BERAFHRB T — LK. FEXASE
s AR E R XML 308 3 XML 048693548 W3 & 4l ST
R4 B AT TR N S KB E Y SUF S A
A B4 ke B — B 4 18] - 55 B 48 3K (word-association pat-
tern) ¥ R AFT AN XFEERATT SR EREE
TR s — 4~ HTML X — T X — R A FH .
WA IO R SRR T UR R — RPN BRNEAE . HiEN
EMBETEYSNXET QAR BT SR AHERTR
HAETENERELRL BEHE XFETAHEREX
EE G M XENBREREFH Y Texe BREATEF
AR AEESEFEREZREBEREES M XFTE.H
B, FETSHENEFREFYSHENEE. 3T TE
B ARERBREFATONANES HRERE—ITE
BE. MM ERRERER Y S EHRN—NFER . ik
SRS LENEFBEREER S — TR FHER
BENYT AT ERENBRELE RN IKEE—1
TAEMIT-REER, T AT HE-REAN P EERR
Hd—ERRY M ERLAHXKER.

g RERMNEBEAT LU E %0 8L HEF
FHEMMEATENLERAN TREXAEWEGHERE
BN ZHANES . MRALEWRAENEE EEET
BESHERKRENREREYES  EHIFENT R 43T E
FEE.IRFSEMEE BEEINEE.

XML XBEEHELE TREFE FHEEFA.H
= EEFE— S a3 .

® MWFiEHE XML RS XEFEAZASET
XML e 530 MIESHEREX B L KB 8 E
BT .

Q FENBURENER BN TEFESE. T
XML iR L ASIASSE AR ERELE.

@ MET - EURMNXEEEHBEEE & XHE LN
EEEI/IRD,

ERXEAHARP RIAEFTEH L LiXERE.E
XML XBEEEFH ABERANTER. L XML 80
NEBRES BEHRENEEHEESES BRELSE
Bxt&Rm XML QR T, BB R ALk S| F¥
B RANBEEFERNERAE AERAPNEBHRET—
FEARHXBEREFS.

2 F X K

1 World Wide Web Consortium. Extensible Markup Language
(XML)Version 1. 0(W3C Recommendation). http://www. w3c.
org/xml/, Feb. 1998

2 W3C, Extensibe Markup Language (XML)1. 0(Second Edition),
W3C Recommendation, Oct. 2000. http://www. w3. org/TR/
REC-xml

3 Abiteboul S, et al. The lorel query language for semi-structured
data;[ Technical report]. Dept. of Computer Science, Stanford
University, 1996. Available by anonymous ftp to db. stanford.
edu

4 McHugh J,et al. Lore: A Database Management System for Semi-
structured Data. http://citeseer. nj. nec. com/cache/papers/cs/
553/http:2SzzSzwww-db. stanford. eduzSzpubzSzpaperszSzlore97.
pdf/mchugh97lore. pdf


http://www.cqvip.com

10

11

12

13

14

15

1

[=2]

Goldman R,McHugh J, Widom J. From Semi-structured Data to
XML . Migrating the Lore Data Model and Query Language.
http://citeseer. nj. nec. com/cache/papers/cs/24625/http. 25z-
2Szxml. coverpages. orgzSzLore-WebDB99. pdf/goldman99from.
pdf.

Maruyama K, Uehara K. Mining Association Rules from Semi-
structured Data. www. ai. cs. scitec. kobe-u. ac. jp/report/maru-
199912. pdf

Papakonstantinou Y ,Garcia-Molina H, Widom J. Object exchange
across heterogeneous information sources. In: Proc. of the
Eleventh Intl. Conf. on Data Engineering, Taipei, Taiwan, Mar.
1995. 251~260

Prof. Dan Suciu. Managing XML and Semistructured Data: lec-
ture 2 : XML. http://www. cs. washington. edu/homes/sucin/
COURSES/590DS/02xmlsyntax. htm. Spring 2001

Bourret R. XML and Databases. http.//www. rpbourret. com/
xml/XMLAndDatabases. htm. July, 2003

Braga D,Campi A,Klemettinen M,Lanzi P L. Mining association
rules from xml data. In:Proc. of the 41h Intl. Conf. on Data
Warehousing and knowledge discovery (DaWak 2002)Sep. Aixen-
Provence, France, 2002. accepted.

Braga D, et al. Discovering interesting information in xml data
with association rules: [ Technical Report 2002-15]. Dipartimento
di Elettronica e Informazione-Politecnico di Milano, 2002

Bragal D,et al. A Tool for Extracting XML Association Rules. In:
Proc. of the 14th IEEE Intl. Conf.on Tools with Artificial Intelli-
gence(ICTAI’'02)2002

Meo R, Psaila G,Ceri S. A new sql-like operator for mining asso-
ciation rules. In VLDB’96 .Mumbai(Bombay), India,1996. 122~
133

World Wide Web Consortium. XQuery 1. 0: An XML Query Lan-
guage (W3C Working Draft). http://www. wic. org/TR/2001/
WD-xquery-20011220, DEC. 200

World Wide Web Consortium. XML Path Language(XPath)Ver-
sion 1. 0 (W3C Recommendation). http://www. w3c. org/tr/
xpath/, Nov. 1999

Nestorov S,Ullman J, Wiener J,Chawathe S. Representative Ob-
jects: Concise Representations of Semi-structured Hierarchal Da-
ta. In:Proc. of 13th Intl. Conf. on Data Engineering, 1997. 79~
90

17

18

19

20

2

—

22

23

24

25

2

(=23

27

D000 http://iwww.cqvip.com|

Wang K,Liu H. Schema discovery for semi-structured data. In:
Intl. Conf. on Knowledge Discovery and Data Mining, Newport
Beach, Aug. 1997. 271~274

Wang K, Liu H. Discovering Typical Structures of Documents: A
Road Map Approach. In: Proc. of 21* Annual Intl. ACM SIGIR
Conf. on Research and Development in Information, 1998. 146 ~
154

Agrawal R, Imielinski T.Swami A. Mining association rules be-
tween sets of items in large databases. In. Proc. of the ACM SIG-
MOD Conf. on Management of data,1993. 207~216

Cong G,Yi L, Liu B, Wang K. Discovering Frequent Substruc-
tures from Hierarchical Semi-structured Data. www. siam. org/
meetings/sdm02/proceedings /sdm02-11. pdf.

Asai T,Abe K,Kawasoe S, Arimura H,Sakamoto H, Arikawa S.
Efficient Substructure Discovery from Large Semi-structured Da-
ta. In: Proc. the 2nd SIAM Int’l Conf on data mining
(SDM2002). 2002. 158~174

Zaki M J. Efficiently Mining Frequent Trees in a Forest, Comput-
er Science Department, Rensselaer Ploytechnic Institute. [ PRI-
TRo01-7-2001 ]. 2001. http.//www. cs. rpi. edu/~ zaki/PS/
TRO1-7. ps- gz

Singh L, Scheuermann P, Chen B. Generating association rules
from semi-structured documents using an extended concept hierar-
chy. In CIKM,1997. 193~200

Singh L, Chen B,Haight R, Scheuermann P, Aoki K. A Robust
System Architecture for Mining Semi-structured Data. In.Proc. of
13th Intl. Conf. on Data Engineering, 1997. 79~90

Xin Y, Ju S. Mining Conditional Hybrid-dimension Association
Rule on the basis of Multi-dimension Transaction Database. In:
The Second Intl. Conf. on Machine Learning and Cybernetics the
IEEE Systems, Man and Cybernetics Technical Committee on Cy-
bernetics, Xi-an, China, Aug. 2003

Taniguchi K,Sakamoto H,Arimura H,Shimozono S, Arikawa S.

Mining Semi-Structured Data by Path Expressions. In.Proc. The
4th Int’l Conf. on Discovery Science, LNAI 2226, 2001. 387 ~
388

Shimozono S, Arimura H, Arikawa S. Efficient discovery of opti-
mal word-association patterns in large text databases. New Gen-
eration Computing,2000,18:49~60

(E#F225

16

17

18

19

20

21

22

23

24

Pal P P, Webber F,Schantz R E, et al. Intrusion Tolerant Sys-
tems. IEEE Information Survivability Workshop(ISW-2000)
Tolerant Password-Enabled PKI.
http://middleware. internet2. edu/pki03/presentations/secondp-
ki. pdf, 2003

Stavridou V, Dutertre B, Riemenschneider R A, et al. Intrusion
Tolerant Software Architectures. In. Proc. of the DARPA Infor-
mation survivability Conference and Exposition (DISCEXII'01)
Madan B B, Goseva-Popstojanova K, Vaidyanathan K, Trivedi K
S. Modeling and quantification of security attributes of software
systems. In:Proc. Int. Conf. DSN, (IPDS stream), volume 2,
2002. 505~514

Valdes A,Almgren M, Cheung S, et al. An Adaptive Intrusion-
Tolerant Server Architecture. http://www. sdl. sri. com/users/
valdes/DIT—arch. pdf, 2002

Cachin C, Poritz J A. Secure Intrusion-tolerant Replication on the
Internet. In:Proc. of the Intl. Conf. on Dependable Systems and
Networks(DSN’02)

Hiltunen M A, Schlichting R D, Ugarte C A. Building Survivable
Services Using Redundancy and Adaptation. IEEE transactions on
computers,2003,52(2): 181~194

Wang F,Gong F,Sargor G,et al. SITAR: A Scalable Intrusion
Tolerance Architecture for Distributed Server. IEEE SMC Infor-
mation Assurance Workshop’ 01

Wolf A L,Heimbigner D,Bend J K. Don't Break: Using Reconfig-
uration to Achieve Survivability. IEEE Information Survivability
Workshop (ISW-2000)

Wang Xunhua. Intrusion-

25

26

2

~3

28

29

30

3

—

32

33

Valdes A, Almgren M, Cheung S, et al. Dependable Intrusion
Tolerance: Technology Demo. In: Proc. of the DARPA Informa-
tion Survivability Conference and Exposition(DISCEX’03)
Kihlstorm K P, Moser L E, Melliar-Smith P M. The SecureRing
Group Communication System. ACM transactions on Information
and System Security,2001, 4(4) :371~406

Dutertre B, Sa‘'idi H, Stavridou V. Intrusion-Tolerant Group
Management in Enclaves. DSN’01

Reiter M. A Secure Group Membership Protocol. In:Proc. of the
IEEE Symposium on Research in Security and Privacy,1994. 176
~189

Ramasamy H V. Group Membership Protocol for an Intrusion Tol-
erant Group Communication System: [MS thsis]. University of
Illinois at Urbana-Champaign, 2002

Ramasamy H V, Pandey P, et al. Quantifying the Cost of Provid-
ing Intrusion Tolerance in Group Communication System. In:
Proc. of the Intl. Conf. on Dependable Systems and Networks
(DSN'02)

Sanders W H,Cukier M, Webber F,Pal P,et al. Probabilistic Val-
idation of Intrusion Tolerance. http.//www. dist-systems. bbn.
com/papers/2002/SAN/02SANO02. pdf, 2002
Goseva-Popstojanova K, Wang Feiyi, Wang Rong, et al. Charac-
terizing Intrusion Tolerant Systems Using A State Transition
Model. (DISCEXII'01). http://panda. ece. utk. edu/~ fwang2/
papers/darpa00. pdf, 2002

Madan B B, Trivedi K S. Security modeling and quantification of
intrusion tolerant system. http://srel. ee. duke. edu/PAPERS/
Madan-FA2002240. pdf, 2002

.270


http://www.cqvip.com

