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Retrieval Scheme of XML Documents Using Link Queries
ChanHo Moon' - Hyunchul Kang'

ABSTRACT

The XML that was proposed as a next-generation standard for describing Web documents is widely used in various Web-based applications.
In addition, XML documents on the Web link each other by hyperlinks. The current works on XML focus on the XML storage system that can
efficiently store, manage, and retrieve XML documents. However, the research on the query language that supports the XML links and on the XML
retrieval systems to process the XML links, is little conducted until now. In this paper, we propose an extension of an XML query language for
expressing the XML link query and its processing scheme. A link query is to retrieve contents from an XML document (a query document) and
from the XML documents (referenced documents) that are referred to by the links in the query document. As far as retrieving from the referenced
documents is concerned, the current practice is to manually generate queries to get the partial results, and to repeat such a procedure. The purpose
of link query processing in this paper is to eliminate the manual work altogether in getting the complete query result. The performance analysis
shows that our link query processing strategy outperforms the conventional approach including the manual tasks. The more links to the referenced
documents and the more referenced documents there are in the site storing the query document, the more query processing time decreases.
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A9 dojg AZ F#H(path expression)S °]-&3le Fg
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< xdoc >
< para >
This is the report on the origins of the cold war,
<locator xml : link = “simple” href = “intro.xml” >
Introduction< /locator >
<locator xml : link = “simple” href = “propos.xml” >
Proposal< /locator >
< locator xml : link = “simple” href = “summary.xml” >
Summary< /locator >
< /para >
< /xdoc >

(38 1) XMLOIM| S &3 of

< xdoc >
< para >
This is the report of
<mylink xml : link = “extended” inline = "true” title =
“Debate” >
< locator xml : link = “locator” href = “intro.xml” title =
“Introduction”/ >
< locator xml : link = “locator” href = “propos.xml” title =
“/>
< locator xml : link = “locator” href = “rebut.xml” title =
“Rebuttal” />
a debate
< /mylink >
on the origins of the cold war.
< /para >
< /xdoc >

(38 2) XMLOiMe| &3 23 of

#A7EA] AgFe XML A d7E AHes & o, XML
I pAsY Yag AYsE Ao Adely J=E &
£33 AA Aj2d Add o AFE 98t 53, g
g 3 AFEFA Fdh(navigation® F ¥ HTML B

A BE v RS o, XML BagAHe g of
] v gt @A XML Bg¢H2E MSAH AU 9
2&2¢ 55 93 U. Nottinghan® Jumbo3(http://www.
xml-cmlorg), Y12Alo]= A9l Mozilla(http://www.mozilla.
org/source.htm)9} WA Aol 60, IBM A}9} Alphaworks
Al XML Viewer(http://www.alphaworks.ibm.com/tech/
xmiviewer) 22l UE FyjitsuAle] HyBrick(http/www.
fsc fujitsu.com/hybrick/) §°] Axolx Qo). AF7ARA 7
e XML B9 28 X (stylesheet) & 4834
XML #ME B9 & # U 7% FHo2 A=y,

23 FoE B3 XML M ZM 7Y 315

AgH oz P 4% I3 715¢ AT Uk HTML
o Aol A EZ(de facto standard) o2 UEY
2E2U Yol duAelgst 2e BadAs 9
o}, XMLY) A$-oll: obd EFAH HeSAs) = 4
golojA] XML @3] x¢o] & XML Behs-A Aol A
ofn Y2 o] FolF A7t o}x HYH UX & Ay
o]},

FRAME FR HH A XML 32 JRE o] &8 A
d 71Ee AN AFSo] tH18 19]. [18 19]= XML
2A9 7 Pantt 14 JANE Rodstn 7 ¥z
M2 gPae AFANE Fdstd 7FEX) e s1Foz A
dste WS AN Qo 28y o)EL & FE A
A Azglo] Ztd, A U Ale] WAl vk wE B
A4 Wyl tgtoz XML 32 Bol 92 BA ¢o
2 FME FAsE Bdd 38 4Pl a1guz oE
AFEL Web HolM XML FA9 3§ we} Fsshd
X EANE AAsE weke ANST X ¥k

3. XML ¥2 de

& FolMe XML %3 FE HYstn Ja Ao A
g gl di# Jedd 2ga, g3 49 M EHd
A g Thed ¥ dEe ¥¥E ERET

31 33 He| X2l /e

93 Ao: EF URLE #HZ3e XML EA4(F9
XML EAX(o]3, Ao BANE Aoz Fo EA AA
T 9F ulgS AN B ohg A9 FAMd o g
3z #2HE XML FAEE XML EA4(0)3, 3z &
Ao A EE dF UEE FANse Fd=2 Hojdr
(29 32 Y3 F9E A3yl 4% 34& Yepd Aol
th. Web 9] AlolExE AR Alo|E, Fo] X AlolE
g} 9 AolER EFHU. AHEA Alo)E(user site):
AHgRI A Ao g dFEET] A ALER Ao AE A
Fota, AHERIERE 3 g JdYyus A9 EA
7b AZH dz A9 At FAHE F(main) AOIE
g d9 A7 AolE(query processing site)Z} @t} 3}
tho] Aol EAel gAz dEY HFX EME Ut €
T 9en, of Fx BAL o HE AloJE ug XML
A7 2 (repository)ell AAL Fol Az Alo]E7} opd A 3
9] AlOlE(9]% A}o]E(external site))dl & F Utk
XML §% P32 E AT Ao JFx FA7 49 A
2] Alo]Eg}l 9 Alo|E BT & & Uk

71& XML FoolE ol 43l J3a AdE +Pd= 7
£, 29 EAME dgez Ao(xr] AE Hasid 3§
U EE O olde 32 F4 URL(E)E AHEAel A 2™



316 FEM2SII=EX D He-DA HI4z:(2001.8)

. ” .

L (MBI ALOIE

(3% 3) &3 @ Ha| &z

#o. AHEAE 2 URL(E)E A=2¢ dFe(URL 3
)& Y¥stn Was AIHURL e 4de AF b0l
EHE 4§ W74 o A4 WEA Aot

<E 1>oM HFE 7|&9] XML FojoE o83y
a Ag F987] A F£39 Ve 93 Ao A
g7t gasich £33 slge] Fa e Ade AHAL
g3t AHE A7) A3 AEATE AR FAA o8 2
g A4std AZ AAE ANAHE vl £ 7
wre] g3 Ao A AL GS3 2o

@ AH8AE AHEA A FHo|2E T Ao EME O
Aoz @ Ag(x7] A)E A9l Ad AoER A
gd.

@ A9 A2 AllEx 27| AE A#sq 1 A
%z 49 URL(E)E AHEAA @

@ AHgAE ZdEd URLE)E A3t A= d9
(URL EDE AA &, FAY22 284 UF
#Hol~& F8 URL & 4t

@ URL E9%t 1 el HE APjEE AEH L A
gol 1 AH7L AR A e

® @9 #HAq 98 e Fxz 49 URL| g+
7$, 93e 23(URL F= 43+ AF dojebhE
AHEA7E Ag WA @, @ FHAE NHEET

a2y, £ RN AAse g2 29 e 8y
Ao JHE 53 e AF ZAHE dE AL grEn
olg $i8 B =FdME 71& XML Z8ojE 7§ &%
3ol P2 AE BIEY 5 Ae 71HE AN, F2
Aog Helste Wwae AN

32 33 dele Y

1A A& 92 A9 AP BAAN 24 A
92 doe ged gol A A A Yoz ERE
F gt

(#9 1) F= M7 49 Hg AolE U glE
R
A £%E AolEE el XML AFad B EF &
Aol dig st XML EAS A @) 8358 B4
AE XML $45¢ A/AAE 3, (3 DY de o
+3 2o,

A £9E Aole Y J}g21 XML EAE qies,
x EFA 98 M8 YRE FoNe.

(9 2) 3= BA7 A% AlEAT e Y

aulak 37k A5 AlEE 3UEd g FRE A=
XML &4 & @8z, 2t 959 FHoAE EF L)
2 F7t AR AlelEZ} old & Alo|Eo] ARH Qe
A%, (8 29 de 953 2t

428|&4 B71 A8 Alo]E f 39 AR XML FANE 93
oz, 3 F olgo] FAdFolz: Aje FAAE o}
publication AR § FoA Q.

(+9 3) #= FA7 29 A AojES 9} A}
Ed 25 ZAY A
7 8 AlEE 249 XML Agiol dvl EF
g slgea XML 248 A%sn Jun 7HgsA
B0 Ug 7Hd e 98, A 2PBAME B 4YE
M welshs 53U BEd g FuE ATE FS, *
g 3)9 d= ged 2ok

A &3E JojE W AL XML FHE AP0 x
BEEol @ A8 Ans g £PEAA BH: x B
FEof 98 A ARE FoANe.

4 93 WS EUE S8 XML W20l %F

B FoME g3 2o FPL H% XML dojoje &
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4.1 XML-QL

(29 9= XML A48 dd2o2 XML-QLE 3349
Aodol(b)E FHsH dolAE AA)E e Aotk
XML-QLS] F&& =4 WHERE #3 CONSTRUCT 3
2 F4%9, CONSTRUCT A Wo tA] WHERE E3



CONSTRUCT #eo] $3€ < It WHERE 3£ SQL9]
SELECT-WHERE-FROM TZoj4¢] WHEREHY #3
31, XML ¥A4E ddez & A4 =23 Yehdd
CONSTRUCT #2 Z9o Az ZAE XML £4& YE
ol g 2% ¥4E dehdo. WHERE 3% CON-
STRUCT d¢& 2F XML 7+%& wWer

<bib>
<book year = “1985">
<title> An Introduction to Database Systems </title>
<author>
<lastname> Date </lastname>
</author>
<publisher>
<name> Addison-Wesley </name>
</publisher>
</book>
<book year = “1998">
<title> Foundation for Object/Relational Databases:
The Third Manifesto </title>
<author>
<lastname> Date </lastname>
</author>
<author>
<lastname> Darwen </lastname>
</author>
<publisher>
<name> Addison-Wesley </name>
</publisher>
</book>
</bib>

(a) XML dlo]e}

WHERE <book>
<publisher>
<name> Addison-Wesley </name>
</publisher>
<title> $t</title>
<author> $a</author>
</book> IN “www.a.b.c/bib.xml”
CONSTRUCT <result>
<author> $a</author>
<title> $t</title>
</result>

(b) XML-QLE E¥Y A9

<result>
<author> <lastname> Date </lastname> </author>
<title> An Introduction to Database Systems </title>
</result>

<result>
<author> <lastname> Date </lastname> </author>
<title> Foundation for Object/Relational Databases:
The Third Manifesto </title>
</result>

<result>
<author> <lastname> Darwen </lastname> </author>
<title> Foundation for Object/Relational Databases:
The Third Manifesto </title>

</result>

©) @8 Hdez hE F9% 43
(T3 4) XML-QLZ ESE Foo of ¥ 1 <8 dX
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42 XML aelol &E 32

(¥ 5 (@t H=2 s 4% XML Fgojy F&
(syntax) &, (b€ F2 A9 o4& Yyehd Aol Y3
g ¥ XML AHeol9 FE& =A WHERE A%
CONSTRUCT A2 745w, CONSTRUCT & ujd A
WHERE A3 CONSTRUCT o] FHHE 72§ #E
o}, vpgZE el CONSTRUCT #& Zeo EAMd dig A4
Z7E 71€3, ¢4F9 CONSTRUCT A& Fzx EAd
g3 HA 24g 7ed o, AMgAlE Fe FA4 Y
Fzx AR YAt o 932 FHHJE A, 4% 3
a2z FHHAE NE ¢ F gk g5y ngFd
CONSTRUCT Aol d¢ 3ast 83 #3d digt 44
R5E ¥

Aol & F “href=$v"9 “IN $v"& 27t YA E A
f3te ZYYE JeRi ‘v A9 AHE Al HZY gy
o] & XML #4(F& &4)9 URLE A3t W49
. ‘href=$v'c EIRERZ FAE IFsn Ue
XML &4 dHEE o} WA $vol| T URLE A
st oJulE Zeth IN $veE 845 $v7h 2= URLY
XML #A4& dadez Z4E Az guE e

WHERE

| <$b href = $v> $t </$b>

LN

| <$a><$b href = $v /> $t </$a>
N ;
CONSTRUCT

Wi

(a) B2 Fog A% XML Zeoje 7&

WHERE
<Register>
<Author href = $v> A. Einstein
</Author>
</Register> IN “www.a.v/register.xml’
<Register>
<Author>
<$a href = $v/>
A. Einstein
</Author>
</Register> IN “www.a.b.c/register.xml”
CONSTRUCT

(b) XML 3 A9 o
(2% 5) 23 FlE At XML E2loiel F2 ¢ 1 0
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(2% 5 (@l 71¢@ dje] FEL <Condition A>ol
2ggE dFwEe PA9 9P FXT BEME Fol 2
Z B4 ol <Condition B>ol #gslx Wg& Hol
2 AAE <Result Form> 2.2 @lgsldes 34 838 &
dsn Qg (2¥ 5 bE (2 5 @A 71¢8 7E
o @A FYE Aele] M, URLO| “www.ab.c/homepage.
xml’¢l de] BENE ez Author dYUE hgo]
A Einsteingl 339 229 3= BME Fo} 2 FAE
402 Hompage/Pub AZWE W& 3ol PubE FE
deRER st XML 2N E A4sae I3 dot

2 =RdA Agtsis P32 Ao A9 HF BHE, V|
E A4 Ao 719 AN Ao} go| Fx EA
URLE 2= Ro| ohial, 32 B4 oy A4 2o
oE Y8 AEA TS XML EAM g4oz 3F
Ang s Aolth olF M, W H A|EE
A4 QEHo| A8 B WolEe AOJE, 2 FALE
gaoz AAsE AY(B)E ATAHHA AHEB o8

ngele} gt} BAE A A7 FZ EAE 717
= g3 $u2 yddc 2 2AddE 3z EAE B8
£ AOEZ A4H0] Y Alo|EdA HPHa, 1 Ak
o] A2 AojER Ak (2 6) (= P2 A A
g A ANEE Bade] dEY PuUE, e 1 48 4
B Aot} B WBlold ALgat Yol2XE A

A HE 5 YES B9 PAL e WEHT

=2
=

WHERE
Condition B
IN_SURLWink info.)
CONSTRUCT
Result Form

(a) 739 HEH

WHERE
<Homepage>
<Pub> $b </Pub>
</Homepage> IN “www.a.b.c/homepage.xml’
CONSTRUCT
<Pub>$b</Pub>

(b) 7229 o
(02 6) $ao HEx e R O o

2A0g YAstE AL L 2 BA, AR o
ol A2 E3 i FoeRe 29 WEFAL T
=} (29 6 @F (2¥ 5 @9 32 FdA CON-
STRUCT A(L£9 #Al #¥) 8¢ F&39 F= &4
ok HAsE RAE AAE F UARE TE FE9 4
Zglojt), BAo: Y ¥F9 9F39 “SURL(Link
Info)"d] #= A9 URLE AA(assignFoz2® AL
. (2¥ 6) e (27 5 (bl P2 HoloA R ¥
zgle YAsie, F2 FA42 URLY “www.ab.c/homepage.

xml™g AZF FAe9 Aol

g3 de WS A% $gE XML-QLS 7|E9] XML-
QLo %" 715 P28 F4F AY 7% Fedh 7
&o XML-QLS A9 BME didoz /48 7w A
Az &4 gt @4, a2 Ao AR Ze dedE
ojgo] A5 AY ALWESY A AUt MR 2 W
£& ¥¥E 49, 5L AASY st AFw e
& Qe V%e AFdc 2§ Ad¢9 A%E FHde
1%E AFHL vk P3 Fe UL A FFH
XML-QLE A9 Ao &3 Paz FxHE Fx A4
& diaew Fx/E 7wt A, &4 7 H4A, aea
% 3y, 3EL AP AN ALY F, F3 49
= A2 g3z ddd XML FMEY didAz 7|& 39
o7} 2tE 715 ANYge=A XML A4 A& o i5E
Hoz ¥ 4 itk 283, AR MY URL(E)A o

Faqog g oy ¥ YA QlYstA gk &
Wo] Ag ¥ Y3 HF AHE 48 7 U0

43 HHE Felolz ENE 23 Wejel of
g g 15e Adse 932 doE #3493
Jolz FUF 4E e Aot

(of 1) 7+=/98 7|9 A4

www.ab.c/registerxmlol 7158 Al FoAA AA ol
o] “A. Einstein”¢] A}&¢] homepageE 3to} publication &
HE ZOAQ.

WHERE
<Register>
<Author href = $r > A. Einstein </>
</Register>' IN' “www.a.b.c/register.xml”
<Register>
<Author>
<%$a href=%r /> A. Einstein
</Author>
</Register> IN “www.a.b.c/register.xml”
CONSTRUCT
WHERE
<Homepage>
<Pub> $b </Pub>
</Homepage> IN $r
CONSTRUCT
<Pub>$b</Pub>

(A 2) &4 A AS
www.xy.z/catalogxmldl £38 EF FA ¥4 BMW
9 B AAE AR BN

WHERE
<Catalog>
<Car href = $r color = white>
BMW </Car>
</Catalog> IN “www.x.v.z/catalog.xml”



<Catalog>
<Car color = white>
<%a href = $r />
BMW
</Car>
</Catalog> IN “www.x.y.z/catalog.xml”
CONSTRUCT
WHERE
<$t> $b </$t> IN $r
CONSTRUCT
<$t> $b </$t>

(4 3) T2 39, A& AU A4

www.ab.c/registerxmlol 71Z® AL FolA AA ol§
o] “K. Smith” 2! A2l homepage® #o} HZo| &¥d
publication AR E dUWE FEHQ) d¥ 2{A¢oR
FOAL.

WHERE
<Author>
<Author href = $r > K. Smith </Author>
</Author> IN “www.a.b.c/register.xml”
<Author>
<$a href = $r >
K. Smith
</Author> IN “www.a.b.c/register.xml”
CONSTRUCT
WHERE
<Pub>
<year> $y </year>
<month> $z </month>
</Pub> ELEMENT_AS $m IN $r
ORDER-BY $y, $z
CONSTRUCT
$m

5 83 A &

Pa d9 /g ddE 71ed 18 Age gded 2
o). & ZoMe o5 ts H3E ¥, a2 29 A9
g 7led.

(1) 32 A9E A7 29 AYs9 24
(2) 32 A9 sl qF $4 B

5183 FoE 9gt Fol Xaizie 293
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