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Studies on Partial Document Retrieval of XML

Documents*

Hiroko Kinutani

Abstract

XML (Extensible Markup Language), a kind of structured document, is not
only utilized as an exchange format for multimedia data and documents on the
network, but is also becoming widely used in word processor documents, e-paper
articles, various other kinds of official documents. Due to the rapid increase in the
number of XML documents circulating on networks, the necessity has arisen for
a search engine specifically for XML documents, which can retrieve the required
information efficiently and at high speed. Current search engines require the input
of keywords as a query, and then documents of highest relevance are displayed as
search results.

However, the query only shows results at the level of single file units, which
means that sections of XML documents within those files are not displayed, even
if they have a high relevance to the query. In this thesis, the research on the
partial document retrieval of XML documents is reported. In order to retrieve
a part of an XML document to reuse the information, it is necessary to have a
search method that can retrieve query results as units with partial documents
regarded as partial document collection originating from an XML document.

The purpose of this research is 7 Effortless search and display of an appropriate

partial document to a user following the input of simple keywords”. An XML

* Doctor’s Thesis, Department of Information Systems, Graduate School of Information Sci-
ence, Nara Institute of Science and Technology, NAIST-IS-DT9761205, February 5, 2002.
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document is modelled as a labelled rooted tree. We adopt a logical model of XML
partial documents as a subtree whose root node corresponds to an element node
in an XML document tree. Each root node of a subtree of a logical tree structure
of an original XML document corresponds to a partial document, one to one.

In partial document retrieval, it is important to get context information and
path expression to show the position on the logical structure of an original XML
document. When an XML query language is used, this path expression is selected
by a user declaratively, but there is no consistent method to assist the user in
getting this path expression to point to the specific position in the original XML
document.

Furthermore, as a user is able to know the context in which a keyword is used
by displaying a peripheral sentence of an input keyword as search results through
am indication of KWIC. As a result, the context of the information is now possible
to be given by the user in the XML partial document retrieval by displaying a
position on a logical tree structure of an input keyword and the relevant part as
search results.

In this thesis, a method for partial document retrieval is proposed under the
two premises. (1) When a user has structural knowledge for Standard Vocabulary
(Markup Language), and (2) when a user has no structural knowledge at all. In
addition, the query model and partial document retrieval model are defined. The
query is premised consisting of (1) structure information and keyword, and (2)
keyword alone. Then I propose an algorithm to retrieve the most suitable partial
document which satisfied a query’s condition, and the effectiveness of this method

is confirmed by an experiment using specifications of W3C XML files.

Keywords:

XML Information Retrieval, Context Search, XML Query Language, Structured
Documents, KWIC
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/T/7<?xm1 version="1.0" encoding="IS0-8859-1"7>

2 <AuctionWatchList>

3  <Auction ID="0321K372910">

4  <Schedule>

5 <Open xmlns:dt="http://www.w3.org/1999/XMLSchema-datatypes"

6 dt:type="timeInstant">2000-03-21:07:41:34-05:00</0pen>
7 <Close dt:type="timeInstant">2000-03-23:07:41:34-05:00</Close>
8  </Schedule>

9 <Price>

10 <Start currency="USD">3.00</Start>

11 <Current currency="USD">10.00</Current>

12 <Number_of _Bids>5</Number_of_Bids>

13  </Price>
14 <Details>

15 <record xmlns="http://www.example.org/music">

16 <artist>Miles Davis</artist>

17 <title>In a Silent Way</title>

18 <remark> The liner notes were written by Frank Glenn.</remark>
19 </record>

20 </Details>
21 <Auction ID="13143816">
30 <Details>

50 </Details>

51 </Auction>
\§2, </AuctionWatchList>
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FOR $b IN document(‘‘bib.xml’’)//book A
WHERE $b/publisher = ¢ ‘Morgan Kaufmann’’
AND $b/year = €€19987°
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000000000 pd(d),, € PD(d) 0000000 (URI(d), Path(d),,) O O
0000000000000 00000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
00000000000000000000000000000000

d0D00000O0000 XMLOOODOOoooooooooooooooooo
D000 XMLOOOOOOOOODODODOXSLTOD XQueryUDOOODODOO
gbooboobbbbbuoobobbbdagobodoogo
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#1 pd(d)y1 | ( chapter.xml, /chapter )
#2 pd(d)#2 | ( chapter.xml, /chapter/title )
#3 pd(d)xs | ( chapter.xml, /chapter/section[1] )
#4 pd(d)sa | ( chapter.xml, /chapter/section[1]/title )
#5 pd(d)ys | ( chapter.xml, /chapter/section[2] )
#6 pd(d)#e | ( chapter.xml, /chapter/section[2]/title )
#7 pd(d)yx7 | ( chapter.xml, /chapter/section[2]/section[1] )
#8 pd(d)#s | ( chapter.xml, /chapter/section[2]/section[1]/title )
#9 pd(d)#e | ( chapter.xml, /chapter/section[2]/section[2] )
#10 pd(d)x10 | ( chapter.xml, /chapter/section[2]/section[2]/title )
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FOR $b IN //book
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JooooXMLOOOOOoooDoODoOoboooooooobooooooga
O00000OWebOOOOOODOOOODOOODDODDODOOODOOOoOooooooo
0ddddoooooooovRIDOOboDOoOoOooooooooooooooon
000 URIDOOOOOOOOOURIODOOOOOOOOOOOOOOOOO
O0000O0OXMLODDOOOOOOxminsOOOOO0O0OO0OOOOOOOO
0000 vRIDOODOOO0D0OODO0O0OODOODOO0OO0O00DODDobDOooOon
oog

w3COOOOoOOoooO XMLOODOODOOO, SVG(Scalable Vector Graphics),
MathML(Mathmatical Markup Language), SMIL(Synchronized Multimedia Inte-
gration Language), RDF(Resource Description Framework), XHTML(eXtensible
Hyper Text Markup Language) 000000000000 3.10000 XMLODO
dooddoooooobobboboooo UrRIoooood

O000000000000000000000000000000CML(Chemical
Markup Language), DocBook, Dublin Core Element Set, NewsML, RELAX Core
O0000000000000 Dublin Core[20|00 1500000000000
0000000 100000 XMLOOOOOOOO Dublin CoreOOOOOO
gooooooonoonooon,goboobooooooooboogoog
gofdooooooooooooooooooooooooooooooooaon
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<?xml version="1.0" 7>
<stream>
<head>
<rdf :RDF
xmlns:rdf = "http://www.w3.o0rg/1999/02/22-rdf-syntax-ns#"
xmlns:dc = "http://purl.org/dc/e/elements/1.1/" >
<rdf:Description about="meta.smi">
<dc:title>SMIL Database</dc:title>
<dc:format>text/smil</dc:format>
<dc:creator>
<rdf:Seq ID="name">
<rdf:1i>Kinutani</rdf:1i>
<rdf:li>Hatano</rdf:1i>
</rdf :Seq>
</dc:creator>
</rdf :Description>
<rdf:Description about="meta-1999.mpg">
<dc:title>Video Database</dc:title>
<dc:creator>Smith</dc:creator>
<dc:format>video/mpg</dc:format>
<dc:language>en</dc:language>
</rdf :Description>
<rdf:Description about="#scenel">
<dc:title>XML Database</dc:title>
</rdf :Description>
</rdf :RDF>
</head>
<scene id="#senel">
<title>Network Session</title>
<location>Room A</location> </scene>
<scene>
<title>Database Session</title>
<chair>Uemura</chair></scene>
</stream>
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(1) 00000 g={contains(t,s)} (teT,seS)000O0
C(q) = document(d)//*[.//s[contains(.//text(),t)]]
OR document(d)//*[.//slcontains(attribute::*,t)]]

(2) 00000 g={contains(x,s)} (s€S)0000
C(q) = document(d)//*[.//s]
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~ {contains(*, a)}
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0 34 000 g={contains(x,a)} 0000 curr(¢q)0 C(¢)0 0O

03400000 ¢g={contains(x,¢)}0 0000000000 curr(q)00O0
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document (stream.xml)//*[.//dc:title[contains(.//text (), ‘XML’)]]
OR
document (stream.xml)//*[.//dc:title[contains(attribute: :*, ‘XML’)]]

0 35 (Q1)0 XPathO OO OOOOO ¢(Q1)OO0
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<results>
{FOR $a IN distinct(document("stream.xml")//dc:title
[contains(.//text(), ‘XML’) OR contains(.//*/@, ‘XML’)])
RETURN <result>
{FOR $b IN distinct(document("stream.xml")//*[//$al)
RETURN $b }
</result>}

</results>
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3.5. 0ogggo

032 00000000000000: C(Q1)

ooooooooo 0D0ooooooooo

#1 document (‘stream.xml’)/stream

#2 document (‘stream.xml’) /stream/head

#3 document (‘stream.xml’)/stream/head/rdf : RDF

#19 document (‘stream.xml’)/stream/head/rdf :RDF/rdf :Description[3]

#21 document (‘stream.xml’)/stream/head/rdf :RDF/ref :Description[3]/dc:title

000000000000 0Dublin Core 00000000 00000 Otitle
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00.000000000000000000000000000000000
000000000000 00000 3300000 O0#1, #2, #3, #5, #9,
#13, #1600 00000000000 XPathOOO OO 3.30000
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#1 document (‘stream.xml’)/stream

#2 document ( ‘stream.xml’)/stream/head

#3 document (‘stream.xml’)/stream/head/rdf :RDF

#5 document (‘stream.xml’)/stream/head/rdf :RDF/rdf :Description[1]

#9 document (‘stream.xml’)/stream/head/rdf :RDF/ref :Description[1]/dc:creator
#13 document (‘stream.xml’)/stream/head/rdf :RDF/ref :Description[2]

#16 document (¢stream.xml’)/stream/head/rdf :RDF/ref :Description[2]/dc:creator
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00 8 (0O context) XMLOO d000O0O0 nO0O000O0O0DO 700000
00000 ¢(n)D000000 contextO O OO

00 9 (000 00000000000 00 context) OO0 d000O00OO N
= {ni1,...,np} C Nodery 0000,00 context 000000000O:
context(N) = {context(n;)|n; e N,j =1,2,... k}
000000000000 oooonD XPathDOUOOODO context U OO0
guboadgno

b 10 000dbqi bt g ogouougouooooon
gooo

context(curr(q))

U0 context DO D UOOUOOOOOO0OOOOOODODOO0OOODOOOOOO
gbgogbbdgboougbbooobbobobbououooubooon
gbbbooobbbbooooobboooobodoboo

034 0000000000000O0 context(curr(Q1))

ooooo 0bDooooooooo dc:title | title | ‘XML’
#19 document (‘stream.xml’)/stream/head/rdf :RDF/rdf :Description[3] 10 10 10

06 030000 (QL)DIDOOODcontextOD OODOODOOODOODOODOO 34
godobbouooooboooobobobuoooobboooboboboon

context(curr(Q1l)) = context(//dc:title[contains(.//text(), ‘XML’))
OR contains(@*, ‘XML’)])
context(#21)

{#19}
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3.5. 0ogggo

035 00000000000000 O context(curr(Q2))

ooooo ooboooooooono dc:creator | creator
#5 document (‘stream.xml’)/stream/head/rdf :RDF/rdf :Description[1] 10 10
#13 document (‘stream.xml’)/stream/head/rdf :RDF/ref :Description[2] 10 10

036 dgggoobbogbobobbiboogdn

ooooooo 000 0 0 oopooooooooo
ooo ooo
#1, #2, #3, #4, 1 #1 document (‘stream.xml’)/stream
#5, #13, #19 3 #1 document (‘stream.xml’)/stream
#6, #T7, #8, #9, | 1 #5 document ( ‘stream.xml’)/stream/head
#10 /rdf :RDF/rdf :Description[1]
#11, #12 2 #5 document (‘stream.xml’)/stream/head
/rdf :RDF/rdf :Description[1]
#14, #15, 416, | 1 #13 document (‘stream.xml’)/stream/head
#17, #18 /rdf :RDF/rdf :Description[2]
#20, #21 1 #19 document (‘stream.xml’)/stream/head
/rdf :RDF/rdf :Description[3]
#22, #26 2 #1 document (‘stream.xml‘)/stream
#23, #24, #25 1 #22 document (‘stream.xml ‘) /stream/scene[1]
#27, #28 1 #26 document (‘stream.xml ‘) /stream/scene[2]

07030000 (QLHIOODOOOCcontext000000000OO00OOO 3.5
guodobogouooooboooooboobbooobobobobobobbn

context (//dc:creator)

context({#9, #16})
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0000000000 ANDODOOOOOOOODODD KilpeliinenO0 OO0 O
000000000000000O0KIipeliinen0 00000000000000
0000000000000 00000000000000000000000
0000000000000000000039000000000000 PO
0000070000000

50



3.6. ANDO OO
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googo

context(curr(q;)) N context(curr(gx)) N ... Ncontext(curr(gx))
good

O 8 JOUOOMOAdc:titleUdc:creator U0 00O OO0 0OODODOOOOOOO
000000000000 ooooomoogoooooooooo
OANDOOOOOOOOOOOOUOoOoOoog

contains( * , dc:title) AND contains( * , dc:creator) (@Q3)
= context(curr(//dc:title)) N context(curr(//dc:creator))
= context({#7,#15,#21}) N context({#9, #16})
= {#56,#13} N {#5, #13}
= {#5,#13}

O00000000#0#13000000000000 PDys, PDyz OO
OOo000O0oobooboooboooboooooooooboo
document (‘stream.xml ‘) /stream/head/rdf :RDF/rdf :Description[1]0
document (‘stream.xml ‘) /stream/head/rdf :RDF/rdf :Description[2]
OO00od0OOooooboooObobo0ob0obO0ogo0ooogboooooobooo
OooOOooboogo

goouogbobououooooibibddlde:titledde:creator U OO OO
gobood aAapibibbb0Odddde:titleUddec:creatorJU O OOOOOO
OO00D0OO0000ob0ooobooob0o000ooooooo0onbObOdde:titled
dc:creator 0O OO0 O0OOOODODOOOODOODOODOO 3.70 (Q3) 0 AND
OO0o00obOooboon
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0 3.7 ANDOODO 0000000 (Q3)

contains(*,dc:title) AND contains(*,dc:creator)

oo ooooooooooo dc:title | dc:creator
0

#5 document (‘stream.xml‘)/stream/head/rdf :RDF/rdf :Description[1] | 10 10

#13 document (‘stream.xml‘)/stream/head/rdf :RDF/rdf :Description[2] | 10 10

3.7 ORODOO

00000 ¢0 ORODUODDUOOO0OODODLDDOODObLOODOO gL OOO
OO00000b00oobooDobOobog sgeSO0onoOn t,eTOODDO
O00O0contains0 OO0 O0O0OOOODOODODOODODODOOOOODLOODOOOO
gogo

q = {contains(t,,s;),contains(ts, s2),...,contains(t,, s,),
contains(x, s,41), ..., contains(x, s, )|

treT,sp €S, k=1,2,...,p,...,1}

00 12 (OROODOOOOOOR) ¢,..., € QUOO0OO00O00OO0OO0ORD
000000000000000000000000000000000000
00000000 O00000000000000

1 OR ¢ OR ... OR ¢

googon

context(curr(q;)) U context(curr(qge)) U ... U context(curr(qy))

godd

O 900000dc:titled XMLOOODOdc:titled ‘SMIL' DO DOODOOO
gobooouoogbobobuogobbbomoboobobbon
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038 ORODOOOOOOODOO (Q4)
contains(‘XML’ ,dc:title) OR contains(‘SMIL’,dc:title)

00 | 0obooooooooo dc:title ‘XML’ ‘SMIL’
]

#5 document (‘stream.xml’)/stream/head/rdf :RDF/rdf :Description[1] | 10 00 10
#19 | document(‘stream.xml’)/stream/head/rdf:RDF/rdf:Description[3] | 10 10 00

contains( ‘XML , dc:title) OR contains( ‘SMIL’ , dc:title)  (Q4)
= context(curr(//dc:title[contains(.//text(), ‘XML’)
or contains(./@*, ‘XML’)]))
Ucontext(curr(//dc:title[contains(.//text(), ‘SMIL’)
or contains(./@*, ‘SMIL’)]))
= context({#21}) U context({#7})
= {#19} U {#5}
= {#5, #19}

O00000000#0#19000000000000 PDys, PDyy OO
O00000000O0DOOo0ODOOO0OoO0oOoOooDOoooooo
document (‘stream.xml’)/stream/head/rdf :RDF/rdf :Description[1]0]
document (‘stream.xml’)/stream/head/rdf :RDF/rdf :Description[3] O OO
gooOOooO0oOOoOobooboO0oOooO0oobOooooobOoboboooDbooo

O 3.80 (@ UOorUOODODODOOOODOO

3.8 UUObooooboouoboonon
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goboobooobdbbobobobogbooboboobbobobbooan
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gobobbogbuooobbbooooogbooboobbooboboobo
googoboooooooooooobbobobo XMLODOoOOoooo
0000000000000 0000000000O00OoooooooagYy)
0°00000000000000000 Yo 00o0oogoooo
goobobooobobobobbooooboboboo XMLODOOoOoo oo
gbogogboogooboobgaboo
3.00000000000000000000000O000 KWIC Centred?® O
OO0O0o00ooooooonod KWIC Centred OO DODOOO OO Windows O
O GREPOOOUOOOODOODOOOODOODOOOOODOOODLDOODOO
Oo0OoobOooooobooobboooooobob GREPOOOOOODO
gobbbboguogbobbobbooouobonogooboooboogbn
gogbbdgobogbobobobogbooouooobooobbooood
gbbouoodgbobbooooboboobobboobbbagog

goood
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00000 (2)0000000000000000000D00Doooooooo
gboobuoboon

0311000000 contains(x, def) 00000000 O0O0O0O0O0O0O00OO
oooboogoooo XMLOoooboooboooobobooooooooo

2 http://www.w3.org/TR/
3 http://plazad.mbn.or.jp/ h_ishida/
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3.8. g oogooogogoon

==l

st 1.
E. M i Lo B () j-,-'tlt* (B) AL IHHD
B EEEEHRSE R e 82 A

[el®]|o fme||d8« = o B |t

> O
E| LL:‘ =4 Jk e WO-3¥G11.xml . spec_1_.body_1_.div1_2_.divZ_1_.txt (metched:1 score:0.0) ;I
= 35 4 v REC-xz.zml.spec_1_.bodv_ |_.divi_T_.divi_13_.zlist_2_.zitem_ |_.txt (matched:1 score:0.0)
= 2001 v CR-xptr.oml.spec_1_.body_1_.divl_2_.glist_1_.giten 5_.txt (matched:1 score:0.0)
== 8l e REC-xs|.xml.spec_1_.body_1_.div1_7_.div2_13_.zlist_1_.zitem 2_.txt (matched:1 score:0.0)
F-= TEM e REC-xs | .xml . spec_1_.back_1_.divl_1_.div2_1_.glist_I_.giten_9_.txt (maiched:1 score:0.0}
-2 [ e REC-3x=1.xml.zpec_1_.back_1_.divi_1_.div2_1_.zlist_1_.giten_8_.txt {matched:! score:0.0)
-5 GD- e REC-xs|.xml.spec_1_.back_1_.div1_1_.div2_1_.glist_1_.gitem_?_.txt (maiched:1 score:0.0}
[E] F25k e REC-xzl.xml.spec_1_.back_1_.divi_1_.div2_1_.zlist_1_.zitem B_.txt (matched:1 score:0.0)
ELIEST o4 REC-xe|.xml.spec_1_.back_1_.divi_1_ d|v2_l_ zlist_1_. gltem_S Ltxt (matched:l scoretl. U)
- [ Lspec_1_.back_1_.divi_1_ At (matched: 1 = i
[y REC-xs|.ml . spec__.back_1_.div_1_ d|v2 1 gllst_]_ item_3_.txt (matched:! score:l. [l)
- REC-x=l.xml.spec_1_.back_1_.divi_i_.div2_1_.glist_1_.gitem_2_.txt (matched:1 score:0.0)
(-4 REC-xs|.xml.spec_i_.back_1_.divi_I_.div2_1_.glist_I_.ziten_1_.txt (matched:1 score:0.0)
e REC-xzl.xml . spec_1_.back_1_.divi_1_.div2_1_.zlist_|_.giten_10_.txt (matched:! scare:D.0)
e REC-xzl.xml.zpec_1_.body_1_.div1_7_.div2_13_.glist_1_.giten_1_.txt (matched:! score:0.0} -
A 1 4 | B

Cgitem><label>lr-bt </label> B <p>Inline comnponents and tewt
within a line are stacked left-to-right. Lines and hlocks are =ztacked
bottom-to-top. </p> <prEstablishes the following directione: </p>
<ulist> <item><prinline-prozression-direction to

left-to-right </p></item> <item><p*block-progression-direction to
hotton-to-top </p></item> <item><prshift-direction to bottom-to-top
SprdSitemr  Sulisty  <fdefr (Sziten>

D¥ Dthesis¥Experiment¥W3C2002¥0de ¥ REG-xs L xmlspec_1 _back 1 _divl 1_div2 1 _elist 1 _eitem_4_txt | | 43zbytes l_ MM

0 3.11 OO0000 contains(x, def) DOOOOOO

gbooogbbobbuooooogbobuboobboobooobuoooagnon
DITDOOO0uogooboboobbobooobbobobbobobooogg
obbboogdgboubbibb<det> oo oogbooooad
gbobbO0O<def>0 000000000000 0O0O000O00O0O0OOO0OOOO
ObDU0dd0<def>0 1000000 0OOUOOOOO0OO0OOOOOOO0OO
gogobououobbodogbbuoubooobobobboobouboonbo
gboogbobobbobobboboobbuoogbbuoooooaoooogan
gobbubgodggbuobodgbbuoouoobbbooooboobobboon
ooobooboOo KwiIcoooooooboooooooooooooobooo
goobooogogoo

0390031000000000 (1)00Oo0o0OooOooooooooooo
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O30 00000000 0000000000000000XMLOOOOOOO0O0OO0O000O040

U39 d00ooboboboboboboototoooooonon

()boooooo | (2)ooooooo
ooad ooooad ooooad
contains (*,def) 819 1308
contains (*,term) 300 614
contains (*,bibl) 18 55
contains(‘XML’,label) 2 10
contains (‘XML’ ,term) 5 14
contains(‘example’ , head) ) 15
contains(‘context’,note) 12 16
contains(‘character’,titleref) 13 30
contains(‘tree’,figure) 9 19
contains (XML’ ,p) 293 559

0000 (2)0000000000000000000000O0O0000000
googoobboodgbbouoobobboubboobbuogoobooon
gbbooobbbogobooobooobopbobooobboooog
gbobuobobbbbobobuobbogbbboobbobb

ANDOOOO OROOO

0311000000000000(MANDODOODODOOOOOOODOOOODO
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gboguoboboogbboobbbobbbboodgbooobbooobobbb
0000000000000 0000000O000O0oO()ooooooooo
OO0O0000ANDOOODOODODOODOOOODbODOODOObO0ObODODODOn
0000000000000 0000000()oboo0ooooooooood
gboobgbuooouoboibobbbuogouobogguoooobboanoon
go0oooobodbOo0obooobOoooobobOoobOoOobobDOoDOog AND
gobogboooobboboobbooogan

(1) 00000 0000000000000 0O0000000DO00O0ODOO0

o8



3.8. g oogooogogoon

0 3.10 contains(‘XML’,term) 0 (1)00000 0000000 (2)0000
0000000000

gboogdg

~—|

REC-xml.

xml

.spec_1_

.body_1_.

divi_1_

.p_3_.termdef_1_.0Qterm.xm]

REC-xml.

xml.

spec_1_

.body_1_.

divli_1_

.p_3_.termdef_1_.xml

REC-xml.

xml

.spec_1_

.body_1_.

divi_1_

.p_3_.xml

REC-xml.

xml.

spec_1_

.body_1_.

divi_1_

.xml

REC-xml.

xml

.spec_1_

.body_1_.

divi_2_.

div2_8_.p_1_.term_1_.xml

REC-xml.

xml .

spec_1_

.body_1_.

divi_2_.

div2_8_.p_1_.xml

REC-xml.

xml

.spec_1_

.body_1_.

divi_2_.

div2_8_.xml

REC-xml.

xml .

spec_1_

.body_1_.

divi_2_

.p_1_.xml

REC-xml.

xml

.spec_1_

.body_1_.

divl_2_

.xml

REC-xml.

xml .

spec_1_

.body_1_.

xml

WD-charmod.

xml.

spec_1_.body_1_.divl_6_.note_1_.p_1_.xml

WD-charmod.

xml.

spec_1_.body_1_.divl_6_.note_1_.xml

WD-charmod.

xml.

spec_1_.body_1_.divl1_6_.xml

WD-charmod.

xml.

spec_1_.body_1_.xml

NSO IO OSSN SO SON )

gogbbbdabudoogbooboooobobbobbooobobobb

[0 3.110 contains(‘example’ ,head) AND contains(‘context’,note)
0000000000000 o0oog0oo0oo0Uo0oOoOoUgANDDO
oo poobooboogbooo oo obuoouognooooo

(2) 00000 OO0OOO0DOO0OCOANDOODODOOOOOODOODODODOODOODOO
gboddboobboooboboobobboouooobooobobooa

OO0O000O0000oANDOOOOOOOO0O0OOOOODOOOOO

3.8.2 0OOOOO

gbbgoobubobobobbboood

e DO OUOOOODLUDOOODLUDLDLOODLDODLDUDDODLDODO
gboogbbuodgboodbogobougboobonobobbobobonon
goooboooobd
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O30 00000000 0000000000000000XMLOOOOOOO0O0OO0O000O040

=@ x|

TMLE REED FTM #RE BEEQ W IR A i
AEESHESE oM rs|2|AHoEe|2 o tEEes 0B
IR I lljll|”|<def and ( label and WML ) 7| %y o|

=] LL-:‘ T4 JwE: | B4 Di¥Dthes | s¥Experinent ¥ C2002¥0def -and- |abe | ¥
E-E 35 EI@ CR-xpt r.xml .spec_1_.body_1_.divi_4_.dive_1_.divd_I_.glist_1_.giten 4 .xnl (matched:7? score:0.0)
[ EEEIE <gitem»< label S0, WML escaping </lebel>  <def>
| 1z <zitem><label>D. ¥ML escaping </label> <def> <prIf an
|| 1 <zitem>{label>D. ¥ML escaping </ label > <def> <p>If an XPointer appea
| 11 <zitemy<label>D. XML escaping </label> <def > <p>If an ¥Pointer appears in a
H &5 CO-R [} 1t a URI reference or IURI reference in an XML document or extermal parsed entity
@ FADRF -0 2t any characters that are significant to XML processing <termref def="dt-nust
% FA A [} 2 : ces. This escaping is replaced when the XML document or emti ty iz parsed. <
T3 R | K1 ol
- <gitemz _I
<label>D. XML escaping</label=
- «defx
- <pE
If an XPointer appears in a URI reference or IURI reference in an XML document or external
parsed entity, any characters not expressible in the encoding used
<termref def="dt-must">must</termref:=
be esc aped as character references, and any characters that are significant to XML processing
<termref def="dt-must">must</termref:=
be escaped as character references or as predefined entity references. This escaping is replaced
wthen the XML document or enti ty is parsed.
<fp=
</def=
</aitem:
-]
A= FELE | Bdibytes [ [ [NUM

0 3.12 ANDOOO contains(‘XML’,label) AND contains(*,def) 0000
ooad

e D DOODOO XMLODOOODOOODODOUODOODODOODO
gobbboboboooooubobobobbboobobobooogada
gobbbobououuggooobboogoobooooboboobboan
gbogboouogobobbuooooobboboad
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gbggogbuobboouoooobbbobbboooobbobbo
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e OROUDDOUDODOODOUOLOOUOUDDOLOOODDUOUDOODbDOOO
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3.9. 000

0 3.11 ANDOODO (1)00D000 0000000 (20oooooooood

Ooog
) 0ol 0O0|(@® O00]@® OO
ooooo (ooooo |ooooo (ooooa
ooo goooo (ouooo |ooooo (ooogd
HRERE 0o HRERE 0o
contains (‘XML’,label) 1 8
and contains(*,def) 1 2 8 10
contains (*,term) 2 36
and contains (*,def) 1 3 27 23
contains(‘example’ ,head) 0 80
and contains(‘context’,note)| 0 0 70 3
contains(‘example’ ,head) 1 54
and contains(‘XML’,p) 5 1 318 7

O0obOoooooo31200o0oooboorRbODOoOoOobobObDOoOoODO
goobobbbouubgbobbuogoobobbobobbboady
gouoogbbdouooobbuoooooboo

3.9 00O
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42. 000000

4 N
select P
from Mybiblio.paper P
Where P.keyword contains ‘‘XML’’
with P.title, P.abstract, P.author.x*
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00000,00 DTDOOO XMLOOOOOOOOOOO0O00O0O0O0O00O,
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2 <!DOCTYPE book SYSTEM ¢ ‘Pub.dtd’’> 20 <author>Hatano</author>
3 <book> 21 </titlepage>
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5 <chapter label=‘XML’> 23 <title>Boolean model</title>
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<IATTLIST
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spec
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'-?‘ lg‘ IWHJIXML OF entity OR charact8j| ‘EN .ﬁ °|

Q2%REC-xm| -20001006 . cxm | . spec_1_.bodv_1_.div1_d_.div2_3_.di+3_3_.>m| (matched:71 scor2l
UP¥REC-2am 1 -20001006 . cxm | . spec_1_.back_1_.div1_6_.divi_1_.xml (matched:68 score:0.0)
UP¥REC-2m 1 -19980210. cxm | . spec_1_.bodv_1_.div1_d_.divi_3_.xml (matched:63 score:0.0)
(2¥REC-xm1-19980210. cxm| . spec_1_.bodv_1_ d|v1 4 div2_3_.div3_3_.xml (matched 52 scor
.Spec_1_ body_] 1_4_.

L 2| ~20001008 - ox = 7 Wik

= Q2¥REC xml 19980210 . cxml . Spec_]_ b d 1 1_2_.
L |

this document was prepared. New cha -l
racters may be added to these standards by amendments or new editions.
Conzequently, XML processors must accept any character in the range
specified for Char. The use of &quot:compatibility characters&guot:, as
defined in section 6.8 of [Unicode] (see als
o D21 in section 3.6 of [Unicode3]), is discouraged.] </p> <p>Character
Range </p> <p> [2] Char ::= #x9 | #xh | #xD | [#x20-#xD7FF] |
[#xE000-#xFFFD] | [#x10000-#x10FFFF] /* any Unicode character, excluding
the surrogate blocks, FFFE, and FFFF. */ </p>

<p>The mechanism for encoding character code points into bit patterns
may vary from entity to entity. All XML processors must accept the UTF-8
and UTF-16 encodings of 10646: the mechanisms for =ignaling which of the
two iz in use, or for bringing other
encodings into play, are discussed later, in 4.3.3 Character Encoding in  _|
Entities. </p> </divi> i

L7 |matched: 18 [ 1377bytes [ MM
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A 0OOOOOOO

XMLOOO4OOooOooboooboooboooboboobooboooooooboo
0000000000000 000000O000000000 [31]000000
googooo

Al DOOO0OOO

00 1 (00000000000) DOODOORO DxDOOOODOOOOOR
000000 RY,ROODUOODOODODOO RFOODODOODOOODODOO

R* = {(z,z)|lr € D},
R = {(w,y)[3z € D: (x,2) € R,(2,9) € R"},n >0,
Rt = |JR"
n>0
R = |JR" =RUR"

n>0

00 2(0000 T=(V,E,root(T)) TOOOVOODOO OO000O0Oreot(T) €
VOO TOO0OOO0OVOOOOOO EOOOOOOOODOOOTO0O0O0000
000000000 T=(V,E,reot(T)) 0000

(u,v) € E0DD0Mv)00000 00000000 vOOOOO

0oo

1.000000000000000

2.0000000000000000000000000

3.000000000000000000000000000000
0000 VOOOO00 000000 (root(T),v) € E*.
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00 3(000000) 000000000000 0oo0ooo0oon lebelOO
godoooogoooooooooddoooonod
0000000 (v1,v2), (va,v3), ..., (Vp-1,v,) 0000 v, 00 0, 0000000
Od0dddn—10000
O000oooooooooooooooooooooooooooonod
000 »wOO ., 000000000000000 ebkelOOOOOOOOOO
O00000oo0oo’/0000000000O00000O0oooooon

label(vy)/label(ve)/ ... [label(vy,)
00000000 T7TO00000 reot(TYOOOOOO’)// 0000

00 4(0000) 000000 «weVOOOOOOODOOOOODODOOOOO
bbbt ooooooboboobobn
1.00000 00 anc(u) ={v e V|(v,u) € ET}
;0000000000 A(w) = {v e V|uv) € B}00D00000000
godddob obodooboboobobod
2.00000000 parent(u)=A'(x)00000
00000 00 desc(u) ={veV|(u,v) € Et}
400000000 children(u) = {v € V|(u,v) € E}
goggoooboooooooooobooon
s>.utuugbobbonoboouboaba

Co

00 5(00000) 00000000000000 k000000000000
/00 k00000000000000000000000000000000
00000000 vweVOi0000000 childu,i)0000000 w0 kO
(k>0)0000000000child(u,1)0 0000000 child(u, k)0 00
0000000

00 6(000)007T=(V,E,root(T))0 000000 veVOOOOOTO
000 Tl =(V',E,v)000

V' ={u}Udesc(u), E' =En(V' xV')

godg
oroogoooooooobooroooboooooooboooooo T
gogobooo
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A. 0000000

*p (a)

SRS BRERIRAK

OAl1 POTOO0O0O0OODOOOODO

00 7(0) 000000000000000000000000000000

00000000007, T,...,7,00000 F=(T},Ts,...,T}), 0 T, € F

00000 «00000w00000000 Ful=Tu000000
000000000700 (T)0000000

A2 0O000O0OOOOO

Kilpelainen0 O OO0 00000000 1000000000000000OOO
00000 Bo00000000oooooo00ooooooooooood
00400000 XMLOOOOOODOOOOOOoOooooooOooooNPOO
goooooood

O00KilpelainenO OO OO0 O00O00OO0OOOOOOOO
OO0 8(OUODO) P=(V,E,root(P))0 T = (W,F,root(T))D000O0OP
000000 70000 oooooboooobobooooboooooobooooa
000 f0 PO0OTOOOO0OOO0O (embedding) D0 0000000000

fu=v e flu)= J)

2. label(u) = label(f(u)),
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3. PO0O0O0Ow0 000000000000 0O00OTOOOOO f(w)O f(v)
guobogdgdg
TOO pPOOOOO0OO0ODOODOD POTODODOODDODOOOOOODO
0A00000D0000O000
PO TOO0OO0ODOOOOOODOOOOODreot(T)DODODODDOOODOOOOO
ooooooob pOTOOLODOODODOO0O0OOOODODLODPOOOO
gboboooogooad

OO0 pPO0O0OOOOOCOOOCOOOOOOOOOOOOO(UTHOOOO

00 1(0000000000UTI) 00000000 pPOOO0ODOOTOO
gorOOOL0TOOODOODOODODODO

00 1 00000000000NP-O0000000 (/31], p32)0

O00DOKilpelainen0 OO ODOO0OOO0O0O0OOOOO0OODOOODOOOOOO
gbgobboobooobooouoobubbbodmuoboobbbn
gbobotdmbOobOooubobubbogoobobouooooooobo
gbooobougbogooooooougbuoogbooobooooogo
gogbdgogooad

gbdbougboobobbodobbbodbooogbbooubooono
guogdbbdouoggouobobobod

B 0000O0O0O0OOO0OOO

XMLOOOOoooooboMOooOoO

Oooooogg
nJOO0O0O00O00O contextnodeOOOOOOOOODO

oo00d o000 n
goo OO0 O context_node
ogooono
if { 200000000 3} then
do {0000 n1 « nOOOO0O ; 3;

else {0000 mnl « n; 3}
uubd p « n1dgogg ;
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if {pd0OOOOO } then

do { context_node ~ nl ; return context_node; };

pp -« p 000000

do {

if {pp 0 OOOOO } then
do { context_node ~ p ; return context_node; 7};
int count « 0; //000000000O

for (int i = 1 to ppUlOO0O0OOO0O )
if { 000000 ch(i) O pOO0OO0OOOO 7} then count++;
if { ch(i) O n1O000O0OO0OO0O } then
do { context_node «~ p ; return context_node; 7};
end for;

if { count > 1 } then

do { context_node « p; return context_node; };
P < PpPp;
if {pOO0OO0O00OO } then

do { context_node ~ p; return context_node; I;

pp « p 000000

} while { ppO00O0O0O0OO0OOOOO 3;

context_node « p;
return context_node;
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