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ERDFEN

E 1
1. =

=
o XMLIZXHHT HHER
2. RDBAMDTYEY
3. J—FIRYVTFE
o & 3A> (Structural Join)
4. BT

e /—K%5| (Node Indexing)

o fRERZES| (Path Indexing)

e %3%|%5| (Sequence-Based Indexing)
e £3E5| (Full-Text Index)

5. £&O




XML&EIK?

e Extensible Markup Language
o W3CIZ&2TI998F IZRE L ENI=T—2T7+—< Vb
e SGMLE #

o LHDEELHR
e XML Schema, XQuery, XSL, XInclude, etc.

o AUA—FYPTHOLNHILZETE

Fe B Vew Go BDookmerks Took Hep
<?xml V| ) e _vword_ t_pageirs.ami =] B 6o [
-
<?xml-s a =
href
<rss vel . A
h What is this page?
< (
chann This is an RSS feed from the BEC News website. RSS feeds allow you to stay up to date with the latest news and features you
<tit|e>‘ waant from BHC News.
. To subscribe to it, you vl need a News. Reader or other similar device. If you would tke to use this feed to display BEC News
<link=>h| | cantent on your see, pease oo here.
<desCrif| | B Help. 1 con't know what a news reader is and stil don't know what tis Is about. d
feat
regl RES Feed For: 0] BBC News | News Front Page | Workd Editio
law Is the latest content aval rom this feed, This Isn't the feed I want.
newl  Beow is the latest cont fable from this feed, This lsn't the feed 1
<langu . )
GM1  Miraculous’ rescue for US miners Subscribe to this feed
:maos‘rlmen trapped underground after an expIoSIon In @ US Mine on MORABY ey o RES fead in 8
<copyr ve. wrmber of ways, incuding the falowng:
Java village buried by landstide . - e b
http AE least 200 pesple are feared dead after 3 landslde in Indonesta - the second INJIe;Ig .FI!:s::;I e R v i VoR
FeUS  disaster thare in two days.
+ Drag the URL of the RSS feed Into your
<dOCS> Europe addresses gas supply fears s
European enirgy oficials ar to meet 10 dsouss the effects on the BU of
NeW  russia's gas row wich Ukraine. » Cut and paste the URL of the RSS feed
<url>h| race against time at German rink Into your Mews Reader
R Workers rush to sheft debris at a colapsed German ice rink, where 11 people
<|ink>} ded. before rescue efforts can resume.
B < Bolivia 'to join Chavez's fight’
<item> Bokvia's president-elect Evo Morales has pledged to join Venezuels n the
<descri “ant-impeniakst figl day
are Somall rivals in government talks
Rival Somali leaders are to say whether they have reached agreement on
<link>h| restering a ceniral government.
T France lifts state of emergency
<gu|d g France iits a state of emergency introduced in November at the height of the
<pu country's worst fots for mare than 40 years,
< Gaza Britons kidnap suspect held
CAl ' mitant leader is held in Gaza over the kidnapping of a British aid worker and
</items e pasenss, polce say.
>
Row over Kabul security barriers
=e=eeen| UNand foreign missions In the Afghan capital, Kabul, voie concern after being = ws Drss
£ £ rurneven geerit b
</chan| & Highight al I~ Match case




DTD (Document Type Definition)

<book>
<booktitle>The Selfish Gene</booktitle>
<author id = "dawkins">
<name> N
<firstname>Richard</firsthame> BTl XML
<lastname>Dawkins</lastname>

</name>
<address>
<city>Timbuktu</city>
<zip>9999</zip> <!ELEMENT book (booktitle, author)>
</address> <!ELEMENT article (title, author*, contactauthor)>
</author> <!ELEMENT contactauthor EMPTY>
</book> <IATTLIST contactauthor authorlD IDREF #IMPLIED>

<!ELEMENT monograph (title, author, editor)>
<IELEMENT editor (monograph*)>
<IATTLIST editor name CDATA #REQUIRED>
<IELEMENT author (name, address)>
<IATTLIST author id ID #REQUIRED>
<!ELEMENT name (firstname?, lastname)>
<IELEMENT booktitle (#PCDATA)>
<IELEMENT title (#PCDATA)>
<IELEMENT firstname (#PCDATA)>
<!ELEMENT lastname (#PCDATA)>

H>7 )L DTD <IELEMENT address (city,zip)>
<IELEMENT city (#PCDATA)>
<IELEMENT zip (#PCDATA)> 5

DEWS2006

YU T ILXMLO A#EERR

[“The Selfish Gene”] {address}

@id H “dawkins” |

zip [ firsthame } [ lasthame }

(Timbukiu ) (9999 ) [“Richard" ) [Dawkins' ]




XMLT—2DBFEELIE?

1. XML/S—H (DoMm, SAX, etc. )2 {FS
- FHEREEICLIRFROBELBRFL—ENIAXE
. BRIETEAERIIZHEOHLENHS

2. XQuery (XPath) Z{£> «xsLm

- EEMMEEEREICLIRRCOHELGMRRIIBEIC
« XML XQuery (RDB (Relation) < SQL)
. FLWOR X
- MEERELORH

- XPath - KO EIREETAILIAFHEMNBLEHXQueryDIE

HRER
« XMLT —3R—XELTHETHERE

DEWS2006

XPath D4l
XPath= BREAER
[ IIbook/person 1/ I

( /Ibook//person

person

(.

(I/book[./booktitle="XML’)//person)

[ tite ] [person] I AT IRER

XML’

\ AN /




XMLTF—2DRDBADTYET Ak

RDBAT YT 5IEH
o T—AYAXMNKENMDS
o BRICWLVAALGHEEENREShTLS NS
e API, FSUHHL I, etc.
o EFINI-MEERBE LM
AReE
® RDBEXMLDAVE—RF UV RIRTYF
o XPath# % MRDBTMO X
Ak
o EESH/RTIO—F
e DTD(XML Schema) ZFIFHT 3
o BHET—IILDBHELTRIF(A2531=27)
e ETILE/RTIO—F
e DTD(XML Schema) ZFIHLALY
o RiEEELTT—INICRVELY

BEERT7IO0—F [1]

EAA
e BEXRFT—JIIZT B, or BEIZT (454 =%)
o T—INEEDRIAZIVYT THERT HH
o KIEEFEHMELSC>TREFT HH
AZ4=2Y
e Basic
o ERETEDLEFASA4=TF B
e Shared
o HEAFEITREMDEHREAES
e Hybrid
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book article monograph
bookitle /\
* ?
¥ editor
contactauthor
}
authorlD name *
author L]
name address @authorid
/ . .
firstname lastname city zip
DTD 557

DTDEISI7RBLI=ELD
AVRBUZADIIL—KEETHSTEHRLY

11

DEWS2006
. editor A¥—<
Bas IC ed!torID,
editor.parentlD,
editor.name

monograph ¥ —<
monographliD,
monograph.parentID,
monograph.title,
monograph.editor.name,

*MHHECHIE

BIF—I (LS MOnOSraBN. Suthor name ESmame,
/\ monograph.author.address.city,
title  author monograph.author.address.zip,
/\, }K{nograph.author.@authorid

name address @authorid

J /\

firstname lastname ClY  Zip

R
. LS — 1\0) B E
editor/—rF5 352 Efrﬂz—&é
DTD4'S57%, editor /—FMSELE=ED




Basic title RF—<
titlelD,

title

author X¥—<

DEWS2006

authorlD,

*NHBECAIL
BF—TIL

author.authorid

author.name.firstname,
author.name.lastname,

author.address.city,
author.address.zip,

address @authorig

2L

firstname lasthame CitY zip

name.firstname,
name.lastname

address T—7 )L

addressID,

address,
*HHHETAIE address.city,
BMTF—7T I address.zip

@authorid

oA
- ~ O — I\w i
editor/—R4'57 Ettid 5
DTDY'S57%, editor /—FMSREEL-2D

Romne
- ~ O — /\0) i
editor/—F%'57 e
DTDY 57%, editor /—FMSERLE=ED
13
DEWS2006
; name T—J /L
B asic namelD,




DEWS2006

Bas | C firsthame 7—7JL

firstnamelD,
firstname

lasthame +—7JL
lastnamelD,
lastname

*RHHEZAIT .
AMF—T I city T—7 )L
citylD,

city

zip T—7 )L
@authorl le'D,
zip

oA
. oL — 2 DE
editor/—R4'57 Ettid 5
DTDY S57%, editor /—FHMSREEL-1D

B® A+ —<(Basic)

book (bookID, book. booktltlel book.author.name. flrstnamel
book.author.name.lastname, : or.authorid)

booktitle (booktitlelD, booktltle)
artlcle (artcheID artlcle contactauthor.authorid, article.title)

* = a)
! article.author.parentiD, % EFJ‘[‘?’
artlcle author name. flrstname article.author.name.lastname, parenth\hE
article.author.address, artcle.author.authorid)

contactauthor (contactauthorID, contctauthor.authorid)
title (titlelD, title)

monograph (monographlD, preregraph-p B
monograph.editor.name, monorah.author na
monograph.author.name.Tastname, monograph.author.address,
monograph.author.authorid)

editor (editorID, editor.parentiD, edltor name)
editor.monograph (editr.manag

editor. monograph title, dltor mono rah author name flrstname

editor.monograph.author-Ta 2 oTTogTap or.address,

editor.monograph.author. authond -
author (authorID ) author.name.firstname J author.name.lastname, author.address,
author.authorid}

name (namelD, name.firsthame, name.lastname)

firstname (firstnamelD, firstname) RL2T DEBROT—TILN
lastname (lastnamelD, lastname) EBEREN BT, UNION
address (addressID, address) DaARFKELD

BRI HBE 16




DEWS2006

Shared

monograph\«

booktitle

contactauthor

¢

authorlD

name address @authorid

S 20 NEVAN

firstname lastname city  zip

BER/—FOAREBA2LLE
A0, T[T *AFIZDKIHE
[TT—TILEDKS

DTD 957

DEWS2006

BE{& X+ —<(Shared)

book
(bookID, book.booktitle.isroot, book.booktitle)

article
(articlelD, article.contactauthor.isroot, article.contactauthor.authorid)

monograph
(monographID, monograph.parentlD, monograph.parentCODE,
monograph.editor.isroot, monograph.editor.name)

title
(titlelD, title.parentiD, title.parentCODE, title)

author
(authorlID, author.parentlID, author.parentCODE, author.name.isroot,
author.name.firstname, author.name.lastname.isroot,
author.name.lastname, author.address.isroot, author.address,
author.authorid)

AREREL 51000 T e st B,
BRI, seriEmEe T SA
parenth & F

AR IS ERE




DEWS2006

monograph\«

2
v
contactauthor
}

authorlD

editor

L

address @authorid

@ Bk /— D ARBMO,
F=F AR DGHAIC
T—IWEDLB. kL
=T=NEFA34=y
79 %.

lastname city  zip

firstname

DTD 957

19
DEWS2006
R R X —<(Hybrid)
book
(bookID, book.booktitle.isroot, book.booktitle, author.name.firstname,
author.name.lastname, author.address, author.authorid)
article
(articlelD, article.contactauthor.isroot, article.contactauthor.authorid,
article.title.isroot, article.title)
monograph
(monographID, monograph.parentlD, monograph.parentCODE,
monograph.title, monograph.editor.isroot, monograph.editor.name,
author.name.firstname, author.name.lastname, author.address,
author.authorid)
author
(articleID, author.parentID, author.parentCODE, author.name.isroot,
author.name.firstname.isroot, author.name.firstname, )
author.name.lastname.isroot, author.name.lastname, author.address.isroot,
author.address, author.authorid)
* MVETIZDLIS isroot: HfE - .
" ARIl="> <l Isroot: & F—T L EEDIK
= (j:, parent / I‘?b\bo)gﬁ 93’()@&{)’]\7’;L\
PRRE it 52 PR 58k 3 ~
*
20

RIER ST ALK
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DEWS2006

Lego DB [2]

e (XML Schema) +(F—AD#HBER) +(UTUT—2
O—F) TREABAX—<ZeRE

///;ML \\\

AFx—7 | HEHER BEetEERF—T
I DIARLERT |

pPARF—Y pARA¥F—% BEat/ERAF—< Query
DRE DER DEH: Optimizer
RBEPRF—T XQuery II
EHA J—4-a—K
\ TYELTIL S OMEDF /

DEWS2006
= .= O— ——XFZHES
ETIVEG7IO—F e
XMLT—2ZIRN)LFREHGELTIVEL S

e IvY 770—F [3]
e ETORET—TILELTHRE
e (source, ordinal, name, flag, target)

e XRel 770—F [4]
e ETHD/—F#RF RIFBATRMICITEELELY)
o NRIEHEAT—TILELTHRETS

11
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IyoF7IA—F

8
12 3 1 2

3 4 7 9 12
1 2 1 2 1\

5 6 10 ||11 ||13

1. /—HFICEAFES5ZS
2. BRI F, B )% xt
AT T %

=0
IyoF7IA—F

Vint 7—7 )L
Edge7_'—7~)lz vid | value
key( source | ordinal/| name flag | target vl 55
1 1 Age Int v1 v4 | 38
8 22
1 2 name string v2 v
v13 7
1 3 address | string v3
- Vstring T—J )L
1 4 child ref 3 vid value
1 5 child ref 4 v2 Peter
1 1 age int v4 v3 4711 Fruitdale Ave.
v5 Mary
v6 4711 Fruitdale Ave.

oNAKEFNIEBT BIZIZEILITOIANNE
//book//author//firstname
=> EdgeT—7 LIz L T2 a(Y




XRel 77A—F
o/\RE—3 T/ —FERF

o/NR: BTHEEHLI-LD
ol)—3ay: /—FORBERT DNAI A TYME

J—KF—T L R FERM—T I

docid | pathid | start | end docid | pathid | start | end | value
1 1 0 | 240 1 2 16 |31 | XML and..
1 2 9 | 3 1 4 84 |94 |vamada.. [ ypoinan
1 3 43 | 168 1 4 136 | 146 | Sugita Ziro L3R
1 4 56 | 108 1 6 181 | 221 | XML .. F—T)
1 4 108 | 155 RRAT=T L 85
1 6 172 | 231 pathid | pathexpression
1 #/book
BiET—T 2 #/book#/title
docid | pathid | start | end | value 3 #/book#/authors
1 5 57 57 | NAIST 4 #/book#/authors#/author
1 5 109 | 109 | KAIST 5 #/book#/authors#/author#/@affiliation
6 #/book#/summary

I)—>3> (XRel)

/=R D EAFRER
N)—TarvnaEHE

0,121 RO A THIEREE
TR (le6, 118
£3EER {J}‘_t_;_L_\,/
= SHFR
i| 55, 58 70, 94 95, 110 Sl EFaN YA

1

37,49 73,79 180, 89 (100, 1085

BB/ —FER v T AT




RDB ¥yE I MLRATECE

o TO—TAVIITEE
— BRALGIRNYUGRX—LOHEA
o HiE, {BEEH, KOK, BH
o /NAIFHREXPathALIB(Z B

— BRRFESIOWHE~
e DataGuide, F&B Index, etc.

o XMLEFAED a(Y (HBEafY)

o KBEEBRDOFMHIZLEVa(Y
o BRTF MRDBD 34 U (&l THLY

GRYG A —L

o B/—FIZREEDBEREZREFITIHIINILEMNE
o INLEFHELTRIBEZTR
. HBAlFDEE
- XEIBDOREF
. ZO0M/—FREIC HFER, £EFRER, LBERLH
M IRNILDHTODHITE
o 5l
B, EEEEE, KD RADIBEDHIAA, TH




FEEBE (preorder) (=XZ|E)

1
2 8
3 4 7 9 12
5 6 10 || 11 || 18 | sge=

XEIR

T F7FO—F (preorder, parent)

.1,0
2,17] 8,1)
32|l 42|72 ]9s8 12,8

5,4 6,4 10,9/(11,9] (13, 12 S| 7

-XEIE
HFER




Y =YEP T
#iFHS )L (preorder, postorder) [5]

1,13
2,6 8,12
3,1 4,4 7,5 99 12,11

52| |63 10, 7| |11, 8| |13, 10| -#%IF
XEIE
-JEEFFRER

LALERETHE
HFEE

L DEWS2006 |
BEEEFFONIL [6]

IBEOFH 0 FH Al F
2EBDFH - 10 \ X EE
IBEDOFH - 110 (EROINVICKE ST EE
EEOFH 110 -SEfAF B R
0 LR R
00 010
000 || 0010 | | 00110 0100 01010

00100, (001010 01000 | 010010 {010100




o (Fyk) ATIA

«MEHOHETEDNS 1

11

el By

Dewey Order (g@E#>~L)[7]

1.2

111 112 113 121

1.2.2

1.1.21 (1122 1211

1.2.1.2

1221

‘

DEWS2006

58l F
XENE
HFE R
-Jo BT REIR
LB ER

KPARADIEDHZH [8]

parent(i) = Li

‘+q
k

DEWS2006

2

BHAEADEHE, it
—_ ) Hl—18 > ’ g
SRILHEHMIICIEZ S F %

L3 B {R

17



] DEWS2006

RESANIL[9]

Top-down Prime

vi A% vj D5
o B/—RIZRKERYLTS o
o (REXBEINIVEZDINIL label(vj) /% label(vi) TZl
b ) ytinsd
1(1)
2(2) 3(3)
‘ HAF
TR
‘ 10(5) H 14(7) ‘ ‘22(11)‘ ‘39(13)‘ 51(17) ‘ St FRER

|

266(19)| [322(23)| [1131(29)1209(31)1887(37

BHFLHOBE,
WG RHERY
LThISHATIRE

] DEWS2006

BiE a1y

o EHFRERERETEIINILEFE B EMNTER
[C&kBHTaqy
e //Book//person Z&EiE1t
o fE]/—FDIFEFRMNBLELL

Structural Joins [10]
e Tree-merge
o V—hY—CHEEBEREAVTHR. /M TS5AUATEE.
e Stack-tree
o SEiH{RE#H%E Stack ITRIFT . /XA TS/ ATHE.

Nested loop | Tree-merge | Stack-tree
o(n*m) | O(*m) | O(n+m-+out)

BE MV ETOHADHEER




XMLZRBIfF+

o XMLIZX 9 ARIEEHNEDE R
e Native XMLDBDEELEHR

o ZLDXMLEFIAIRESINTLVS
o ERLMENE

37

REIHFITHT HEFA—3>
o //title
FE D titleTHS/—FEEIF
S AN
]

t TFRME

<title lang="en">XML index</title>
<section>
<title>Tree index</title>
<section>Nodes in the XML are labeled</section>

<section>We can get texts in the XML
document</section>

</section>
<section>summary</section>
</document>

Nodes in the XML...

38




] DEWS2006

ReMFFIZHT HEFA—3Y

e //title
o EXRAMtitle"THSH/—FEEE
= O mr—r
A B/ —F
[ 7%z
document
title /_\ title section section

an:

section

l summary

| Wecan ... |

Nodes in the XML...

£ 5 section
en| | XML index

| Tree indexl

BERAICHT HFESEI

39

] DEWS2006

XMLFERB|558

e /—F%5| (Node Indexing)
o /—FZHE{IELI-F5I

o 25| (Path Indexing)
o FIREFLV-FESI

e RJ5I% 5| (Sequence-Based Indexing)
o XMLZ R EATLTUNET HFEI

e £3F 5| (Full-Text Index)
o XMLIZEFENATFAMED & XERL Y HR— M 5%

40
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XMLZSIFITHE YT

BEEXMICHITKZEERTOWHE

XR-Tree
X153 ( EXTEL]
J—K%&38| TwigStack}/ 7

Constraint Sequence |
2005
VIST
2003

F&B Index

1999

H

F+B Index

‘V

Disk-based F&B Index

ZRES
DataGuide

A(k)-Index
APEX

i

Index Fabric

EXF5I

Integration —»{ XICS

41

] DEWS2006

/—F %3] (Node Indexing)

o /—FZEH{LLTESIZEE
o A% -BHEA
o /—FRITDBEARGEHE/FRER, BFERGLE) &
BESIAVIZELOTRNHS
o FFIR
o /—FRIZHLTEANFETE
o /—REBAIFEIVNIIZCELRSIZEE
o A FLNDIEHRELEHD
o T EHI
e XISS [11]

42
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<document>

</document>

<order, size>

DEWS2006

J—Rxh/—RyD 518 iff
order(x)<order(y)<= order(x) + size(x)

XISS
Element | | Attribute| |Structure| | Name Value
Index Index Index Index Table

43

XISS &5 54
EFR4AID, -
BH4RID
——> { B+XK

[TTTTT]

Element Ind—ex,
Attribute Index

XZEID
——>

B+

XEIDDYRK

BRURN

<order, size>

.| depth, parent ID

. EE, B

[TTTTTTT

Structure Irﬁex

sibling order,
3| attribute order

<order, size>
nid,

parent order,
child order,

] DEWS2006

44
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XISS f&tHnEF)

e chapter//figure <1, 100>
chapter | chapter@ E%4ID | , 30 41, 10>
figure >
N | figureDERLID | _;; &

T T
caragrap figure )<25, 5> <

17,5

Name Index XEIDZED

chapter@EXRJ X+

<10, 30> ---
chapter® &% 4% 1D BN (=10 30> <17 5>
figureMEHRAID E> wEoary ( ) ) , )

k| wmipmep 0 | DHEBEISHETS
figureYEZY Z - (chapter, figure)
10<17<=10+30

Element Index

45

] DEWS2006

BE a1 ERED=HDFHEE]

e XR-Tree [12]

e XML XED/—FIZHL T, (start, end) TRIEIND
A FEMAEL, B+ RENLRL-FREIZHEE

e TwigStack [13]
e XB-Tree

46




/—FR5IDRAEEN

o KFT
o B BRFEITICETLVERDME TG
o S/ FHEG BTERLTTHCRBHRLLS

o 5EAT
o RATYITLIHEBIBENLE
e MIEEHICHIRT 474 -BE4%EE D>/ —F%
ETWETS

47

##8 %3 (Path Indexing)

o XML DERE FALVTREIZ1EE
o EHRIFWMEMENIZNIET D
o HEEZEHY (Structural Summary)
o TIEFIRE
o /R LITHRIREFEM
o FILEREHD/—FEFELHD
o HFREHI
e DataGuide [14]

48




DataGuide
o FEET—RXLTOEEDNDEL

1

Data on the Web

author

4
-

o]

DataGuide

] DEWS2006

49

DataGuide [ &5l

e /book/section/title

DataGuide

] DEWS2006

25



R RS DR ESH

e Index Fabric [15]

o HMEICREEICENS/ N\ Z—2FFRBIICMAS
A(k)-Index [16]

o BT RERIBEHMDAZALS

APEX [17]

F&B Index [18]
o RANBERICHLTREIZERT D
F+B Index [19]
o BMANBEBICHLTREIZERT D

HRY 5
Disk-based F&B Index [20]
e F&B index®T 4RI~ D&

] DEWS2006

o MIGHHEEZEL. BRI ERIFTSSLTEHICLENZRSE

o RE|YAXZMALI=OHIZ. EOBDNERITHLTRIMTIFTT HM

51

Disk-based F&B Index

a

‘2 (&c, 1)

DEWS2006

o WEMICHIT)NIBRIGELR T —RDITRZ) Y

5] N

b3\

N

2 [(8c, D](&d, 1] 1 [(8d,, 1)]

1 [(@c, 1)]

c1‘c4‘ c, |

|

*[oT ToT |°[2Teean

°|Lo]

G, | G|

Y s
o] [emom] e

52
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] DEWS2006

ERFRSIDRAAEER

o KF
o RE|FFLI-RBREIZHTHHEEEICELTIEEZEIC
MIBTED

o EFR
o TNLUANDBIEEICELTIIESREZTRELT I,
MIBTELN

53

%513 5| (Sequence-Based Indexing)

o XMLXELBEHZELIZRIITRIAL,
o RA—HZKYBEEEZHRD
e F5FIE
o /—FRIZRLTORNILE S
o SINLEHEDRAICRSTHELN-RIIZIEE
o RINEHIZLTHESIZHEE
o THFEEHI
e ViST [21]
o RIIFEIDEERIT

54




ViST

[boston] [newyork] [panasia]
(M, PBI) (v, PSL)
Vs, |PSIN) v,=h("dell’)
parti1 v,=h(“ibm")
(v2, PSIM) (Manufacturer) P: Purchase vy=h(“part#1”)
(M, PSIT) S: Seller v,=h(“intel”)
I: Item vs=h("part#2")
, PStin el L: Location Ve=h(“boston’)
Va ) N: Name v,=h(“newyork”)
B: Buyer vg=h(“panasia”)

(P, €), (S.P), (N, PS), (v, PSN), (I, PS), (M, PSI), (v,, PSIM), (N, PSI),
(va, PSIN), (1, PSI), (M, PSII), (v,, PSIIM), (1, PS), (N, PSI), (v, PSIN),
(L. PS), (Ve, PSL), (B, P), (L, PB), (v;, PBL), (N, PB), (Vg PBN)

55
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ViST
<1, 8> .
(symbol, prefix) <order, size>
Doct], ,,  [Doc2], | r.2>
(Purchase) (Purchase)
<8, 1>
(S,|P) (B, P)
<9, 0>
Location Location M‘
(v4] PSN) (vg, PSL) (v;, PBL)
l dell ‘ l boston ‘ lnewyork‘

“{poct, .|

Docl: (P, €), (S, P), (N, PS), (v4, PSN), (L, PS), (v, PSL)
Doc2: (P, €), (B, P), (L, PB), (v4, PBL)
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VIST

’ D-Ancestor B+TrAee ‘ P

’ S-Ancestor B+
71X <8, 1>

(L, P

Q1: (P, €), (L, P*¥), (vq P*L)

<l1,8> <5,1> <6,0>

<8, 1>
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RIFRT| DHFEEH
e PRIX [22]

e Constraint Sequence [23]

RIMEZERRE

DEWS2006

e Priifer sequences ZALVTXMLZRFIET S

o FHETHIIBEMZRALAILIZLKY N TH—T U RIZENT-

58

29



] DEWS2006

RINRSIDRAEIERR

o KA
o RANMIBHICHARIELL TERDIENTES
o WELNBERLESICHS
o A Y[ ERSTETES

o EFR
o BRRINTYFEBETYFHALT LE—HLEWLGED
H5

o B/ —FDIEF

59

] DEWS2006

X &5
o XMLIZEFENATXFAMDEXRELYR—F

o T ELHI
e Integration [24]
o BIERSILEE ) ANEMRE
e XICS [25]
¢ B+AZAVTTFAMREOF—IEFICI X
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Integration
level

O .

1 .

2 .

2X/—F <docid, start, end, level, indexid>
% <1,2,4,1,2>
title <1, 15, 17, 2, 5>

. <1, 23, 25, 2, 5>
F—IJ—FnH1E
f——p <docid, start, level, indexid>

“Web” <1,3,2, 2>
61

DEWS2006

XICS

/document

/document/title

/document/title/@lang

1
2
3
/document/section 4
5
6

/document/section/title | S | .. ‘ 1‘%5&@?&0)&%%%&?68*’7‘(% gl

len [xMLindex] ( title )(section)(section) [summary
e

COB-tree [4]index,2;1.1.
EXRRICERZHTI-B+AEKSEI
- EEESESTRAVTHER—EN
=EELETXRAMRS

/document/section/section BT OBT | . ﬁﬁﬁ%'l’%iﬁ(:gﬁ(ﬁ:ﬁh%*_o)

are,6;1.1.1. IRt 1+

[O]can,6;1.1.2.

[0]document,6;1.1.2. (11 3;1.1.1.

[0]en,3;1.1.1. i 11,

docymen 4’11 e
. f . 4;1.2. 6;1.1.1.
g [0]in the XML,6;1.1.1. @ 11) @l (4:12) |
index,5;1,1,1,\[10]’5;1_1'2. ] ] title seftion section -

> meann ] (UL BOBFERE] @Ao el (6112

: an B R Ny X
W i ;11.1)7(6; 111 1) 6;\h.l.2.) =

- ENEHRENALIREITHE - RBERERESAE/—FEAF 62
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XMLEZESIfFH TR~y T

BEEXMICHITKZEERTOWHE

DEWS2006

XR-Tree
X153 ( EX L]
J—K%&38| TwigStack}/ 7

Constraint Sequence

2005

F&B Index

1999

ViST
F+B Index }J

‘V

Disk-based F&B Index

2005

ZRES
DataGuide

1997

A(k)-Index

APEX
Index Fabric :l

3]

Integration

2004

—

XICS

2005
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FEH

o XMLT—AN—R M IZBEI SR EIA
e RDBADTYELS
e BEERT7TIO—F, ETILE/RTIO0—F
o /—FIRNYVTFE
o FOPH, {EEEEE, kKO K, FH
o E5|{TIT
o /—REK3|, BBE5|, RIIFK5l, £XFKsI
o THRRE
® ﬁﬁ%%glo)Fnﬁéﬁ*ﬁf‘ﬁﬂf‘nﬁ%tf‘nﬂéﬁﬂ%ﬁ{t
o KIFEXMLT—ARIZxt9 570Xl
o TARIANDIEMETEAT-FE5I
o EXIRERSI

o XMLET —2RICIRSRICIFINFRATRETEHRE

DEWS2006
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