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ABSTRACT

With the increasing use of XMI., considerable research is being conducted on the XML document
management systems for more efficient storage and searching of XMI. documents. Depending on the
base systems, these researches can be classified into object-oriented DBMS (OODBMS) and relational
DBMS (RDBMS). OODBMS-based systems are better sinted to reflect the structure of XMI.-documents
than RDBBMS-based ones. However, using an XML parser to map the contents of documents to relational
tables is a better way to construct a stable and effective XMIL. document management system. The pro-
posed X-Binder system uses an RDBMS - based inverted index; this guarantees high searching speed
but wastes considerable storage space. To avoid this, the proposed system incorporates a path combining
module agent that combines paths with sibling relations, and stores them in a single row. Performance
evaluation revealed that the proposed system reduces storage wastage and search time.
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I YTH2L. o] 3 A4t XML F &3 A A &
DBMS(OODBMS)E Al-&38h= A[34]1% 71&9 &
A¥ DBMS(RDBMS)E AH&-3l= ABLleE Y=
F Sl #AE DBMSE o83t WO
OODBMSE AH&-3te Aol vl8)] XML A9 #+x
E st 3A FESHA= FAR, XML 34
(parsen)E ©|-&3t Ao 72 Y& HolEd
o) 3 (mapping) s} FFZHolil && 2N XML &
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A AZTo=2M F=E HolE A7|7l §43] 57}
1A R E lHT TS A Qe Al AF o= ALE-
ko] Aol SQLE WEkstr] 915 2o wig X5
At BAE L3 AR AHEe Aol =
XPath(7]& o] &3l As 48 4= £F 2 (linear
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A 2o FHE IR o] &olHA, GHES
&}t X-Bindere= 22 5 EE52 o] &30
24, XRel# 9| H5H7 oA HE H o] & *7=
ol 71 ZolE%eH, A2 A S5 HagME
53 S B £33 Ao HE TEL2 ALE
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g AZ2 284S AHSE & UA sk

2 =59 7442 U5 o} 23 A= F-dd
T2 A XRel A" X-Binder Al2®ol] A}&-
XML Ao 2dof tjste] At} 3AdAMEs £
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XRel2 7]&9] #AE DBMSE o] &3t XML
wXE AAeta AAst7] & pdE Al2"olt
XRel& 471 2] #AE ®Elo]&d XML B 7+F&
g str}, Zhzie]l Ho|&E-& {Path | pathlD, pa-
thexp}, {Element | docID, pathID, start, end, index,
reindex}, {Attribute | docID, pathID, start, end, val-
ue}, {Text | docID, pathID, start, end, value}® +%
g 7Hzith
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3T}, Element$}t Attribute H o] 52 QA E gt
AR} 450 B HRE ZhzF AZ g} of 7] 4]
Attribute Hjo|E W Fol value 32 A A3HA] v}
Element= value &2 Text Blo] o] = ##3
o} webA Element?} Text € o] B2 &< u:}a}
it glol B2 FA4E = o XRel& 7]&
AR Aol WHAQ] AAY DBMSE ©| 83t 4]
A XML &4 A% 2 dAE 7hsstA st

XPath{7], XQuery[9], Quilt[10] T3 #& 8.3
XML 29} Ao EL o XML EFd td Zos
HAlet7] flele] A2 £ A& AME-gkoh XML ¢
T ol AlEFHE AL AY HAEZ ¥4 (linear
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(branching path expression, BPE)QIH], & =Fof A
T AY F2 2dA(LPE)S AFE3th A2 49
St PathFinder(p)= A8 32 8422 el
o2l FE pE dgutol it FEZE 71 EA 9
AR Pt WES S Ao o= o
3 2

4ol 1. XMLS B2 doje Z2(PE f4gsty
T AZE 71 EA9 olg3 dF HEe Y&
JHE ALS-Rol| Al BolFoy,

PathFinder(p) = {(document, text) | document
= pE XY, 283 texts pdll EA%CE)

Q13 Q2% PathFinder(p)7} YA = 7]E 2| Q]
T 7FA HEjo] My A2 TEAola, Q32 Bt d
°4°]‘3} T d F Q19- BE Aol HAE BR-x}

BAE 9vjste Vg 7HIY. ol gk Fefo] A9
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Q1 I /movie/director/fullname

Q2 i /movie//player/role

Q3 ! /moviel/@year='2003'1//player/name

Aol 2. AA wf x| = g1/ /128 fﬂEHE.;i
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X-Binder® Al&H FzZ&= XML 49 587
A AGE A HAE FF EE(path combining
module), 18 AR HoZ YY¥E AL} 75—-_]‘” £
TAE DBMS A& 93 SQLE HEAAF=
o] W3 ¥ E(query translation module), 18] 1 13]
ol Ho] Lo AAH AH U3 WE M £ E
A3 ddd A #Ay] EE(inverted index manage-
ment module)E ol YA #e REL
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X-Binderol 4 A& §%& 7]¥3 42 A
712 AH835t7] 98t 1% 29 o] Document,
Path, Text2 o]FoZ Al 7/]e] #AF Ho|E 7]
tl(relational table schema)s AR 18 2=
AA XML A& AA % do]gu|o] 2 Ho]Eof A
A5 AL HAF} dlojgn] o] 29 doclD, pathlD,
textiD= Z+Z} FA AR} 2 9] A¥At g
y-8& FAEA g AEAE on| g,

XRel# &3] tf 2 A& vtz H=Z gHolEd A
FH= 4280 F¢E F=22= Aol XRel2
dolE B=E WA E Y% 2o 43 A] LIKE |4H
o] &3t} o] M2 Path H|o]E9 & AHWE &
2t WA 2 AAS)7) wFoll Aol & de] 57}
F7FtH Atx mekA Frbshe 93 S 7kt £

<movie title="Old boy" year="2003" country="Korea"™
<director>
<fullname>Chan-wook Park</fullname>
<nationality>Korean</nationality>
</director>
<cast>
<players>
<player>
<role>Dae-su Oh</frole>
<name>Min-sik Choi</name>
<Iplayer>
<p|
<role>Mi-do</role>
<name>Hye-jeong Kang</name>
<Iplayer>
</players>
<fcast>
<genre>Action, Mystery, Thriller</genre>
<comments>
<comment>0ld boy is definitely my favorite movie ... </comment>
<comment>} am a big fan of Asian cinema and ... </comment>

<fcomments>
</movie>
¥
Document Path
doclD docName pathiD CombinedPathexp
1 |\datasetimdbi01.xml 1 | #movie#/director#{/fullname#/nationality#)
2 2 | #moviett/cast¥players#playeré{/role#/name#)
3 . 3 | #movie#{/genrell/@titie)/@yeart/@country)
4 |\datasefireuter\27.xmi 4 | #Hmoviett/comments#{/commentt)
Text
textiD | dociD | pathiD | endPath value
1 1 1 [fullname Chan-wook Park
2 1 1 |nationality |Korean
3 1 2 |role Dae-su Oh
4 1 2 |name Min-sik Choi
5 1 2 |role Mi-do
6 1 2 iname Hye-jeong Kang
7 1 3 |genre Action, Mystery, Thriller
8 1 3 |@fite Old boy
9 1 3 |@year 2003
10 1 3 |@country |Korea
1 1 1 |comment Old boy is definitely my favorite movie ...
12 1 2 |comment | am a big fan of Asian cinema and ...
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(4], ZL3] 22 DataGuide[12]¢} £-& 233 7]8k <1y
2 7P A A9 AEC Ink 2 E 7wty 7
HES 9d =28 olyet AR FHY =E71A]
T F¢sinZ, #A8 DBMSE #Esle B A7
A&l AL HAFstA R} o] HelXM= X-
Binderd A2 £33} 7198 4743} A otet= vk

< FEAA A2 valueZt EAsts BY ==
7R19) AA 74 Z(full path)E F&3l1, 1 H 29
N ge =g AT RE 24 k29 ZE(EY

A 2L =22 FAFS 7 E(similar path)gl
Hol o8& T&3ta, BAF dloleH| o]229] H]o]
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L u7} 2 249 S40] doH, S4olF &
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A 4st= Aottt

PathCombine(sibling_paths) = {(CombinedPath
exp) | sibling_paths= E2] A A& Yol

12831 CombinedPathexpt {8 E 250 8
3 A2 FEAE ARFE AL 9v)sitt}

d& Eof, 1§ 29 oA XML MM Path
Combine(sibling_paths)E T3 3FH ‘/movie/direc-
tor/fullname’3} ‘/movie/director/nationality’ = A} &
e 24 BEE VAN, 28 ==Y 27 4
o] & A ot} 1383 ‘/movie/genre’ s} &
A =29l ‘/movie/@title’, ‘/movie/@year’, ‘/mov-
ie/@country’'= Y] /e BE7F 25 A =o|u}
ohAl s, X2 FASE AR ot 3 /mov-
ie/cast/player/role’¥ ‘/movie/cast/player/name’ =



A Lol wxRZo R ‘/movie/comments/
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o] WPHo R YA EEFZ HolHHolAY AR
AR E A3t BHolE § 79 Poz Tl
AZstd, 18 29 Path H o] B3} o] 47]9] A=
FEAo] AAAAL, o]¥|dt dF=, XRel Al2F 9
Al 2L XML £X48 A o 14709 2= 284
o] +&=H«E AF vuH *"F* ‘il‘:]r 28 204 ' 7%
= 72517 $ig Ao
al %"—-— L’}E}r"ﬂ‘iﬂ 19 339 2ok
A F AalA A JlEA g A J-8-S A=
sttt o] dag|Hole 4 fullPath, endPath,
queryFullPath, queryPrePath9] 4] 7}x] ¢&e] Y
83t d g 59, AZ3sel= BE7}) ‘Yaa/bb/cc’'Eh
H, 2449 wWE= ‘Yaa/bb/lec), ‘cc’, ‘/aa/bb/
(%cck%), faa/bb/(%6'S 2o} &9 F HEyE AR E

A3 4F grola, HY F HFE dHolHuelA A
A Aol g 3k oy Zhojr)

19 39 dag|EoA T 22 A 7RIS 4
S-ol A3 A7l 7bedd, @ HZ Ho|Ed
queryFullPathe} 2 Heo| &A= HAE, ©
queryFullPath7} =28} x}] & A9} queryPrePath”}
A3t A5, @ queryFullPath®}t queryPrePath7}
SHA] e A-r-olth @9 A%l dHs}
76‘%7} ojn] ZEx}3}7] wjF-oll, & gL H o]
TA43t7] &l F AE7F AZE 29 pathlD
F8goh, @ /aa/bb/(ddleelff)’ s} 22 e =
FE A 20} EX S HASolBER, Vad/
bb/(ddleelfflcc)’ 2] FEH|Z A= glo]ES A3}l
pathIDE ®¥i&gict v vte g @)} A-5oe oY
st FAEVE BE HolEd EX3HA &g AMET
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Path Cornhining Algorithm
Input : fullPath, endPath, queryFullPath, gqueryPrePath
Cutput : pathID

Hsthod :

ItOFF L got8rocedParhi bgueryFui lPathy; //EHE HE M
s lregul tOFP Ye o nuildd
returrn patied
Pelsed
resuilEQRPE o getSeoradtarthi{auer yPrePathy: // FAE A M
sE{res ) tGPE 1= nuill{
CPathexp - combanedPoath {resaltOPP, endPath)
vpdatePath (CEathexsp): // MET AF BAE RO FXhsl0 iaolC
return pathiD;
be H
11 innertFarhitullbarn); /7 MEE IATE A HOZEMW F)

17 rerurrn pathl3d;
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4AS DBMS JlHe] XML EM d= S& AN2- 419

BEO|BE Yaa/bb/(cc)$t B FHIRZ At
A7M BFE 27 Yol= viAS AR 25 E
3 F olfrT A FEE UER Y] YsliAoln
AL ‘/aa/bb/ce/gg/(hhliiy$} & AE7} Yaa/
bb/cc’} 19 FALE AR E o Ao #A
He AS T A el

337(!0]53'_}5%

PathFinder(p)Z F383l7] 8] 4% F= %€
A& o] &3te] A AAF vlolEHjolX H o E&
AME = flvh b #A ¥ DBMS| A AH
XML #419 ARE #3317 f3iMe &9 27
M Aeg U H2 B 4 dod i) F &
Aol(SQL)E W& F= FAH o] Hasir

A vz Ao FEZRE AlFstY 2 =&
A QA= A8 A2 A9 3 £HE 23}
‘/movie/cast/players/player/role’ ¢} -2 Z 2] Q47}
dE A 78T 227 dEHEHE SQL FHE
HP A 7)==, o] A% Text Ho)|E2 F+XE o] &
3l7] Y3l U =T ‘role’d} 1 A AER YR
o] th5-9] SQL 7& gtk SQLY 3 A F9
A Text B ©]E-2] endPatholl W3] ‘role’ = 34 ] o]

=02 roled} 3 TEF o AR E ‘name’o] #¥
H AR AM AN AL Hoh

SELECT d1.docName, t1.value

FROM Document d1, Path p1, Text 11

WHERE t1.endPath="role’

AND p1.CombinedPathexp LIKE ‘#movie#! castiiplayers#fplayer#{(%
AND p1.pathD=t1.pathiD

AND t1.docID=d1.dociD

& vl x| Ae)l= 2A4-AE BAE vl
E 37 ol s Qlat, 1 XA E FEI} opd
T A= AoFE E3it) of FeH o doE SQLE v}
e, JONG4 LIKE 2 71R)9) 248 ¥
Al718 ") o & E9], /movie//cast’ ¥ & &9
Q57F e AL 7 g Foi 1 "ejeA] /Y o n
T movieE FEZ 7}A = XML ¥A42Z3¥F, ‘cast’
g 11358 REE HXe EE AEE dY$its
Rolt). o] A& FAE x| AA o s HA
old 4= qlt}. 9 Ao E SQL Aoz WHIs| 7]
34 ¢4 X-Binderd] tlo|gH|o)zo] AR
Z Yepoll A VE W,/ E 4%/ E npolo}
gttt o] el v 2 SQL Zo)z wHalky 4=
At} o] SQL A& AHHEH, WHERE A ‘movi
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A5t At SQL

o

e'?} ‘cast’® HAlol ) =4
SHA 9 AL ‘cast7} @& 7 Z(end path)”}
old AF-olx 6¥A &9 ZHL ‘castV} HH ==
A A5 A 20 AAF B Ed ==Y
73-?—01]%’ Text Eﬂ O]EQ] endPath”} cast$1 A tHA
FE7} obd //movie//cas
t’ dﬂi?—l @47} AAEH, 5, 6¥A o afFe}t=
LIKE Z#9] @ ¢l ‘9%'E @ o] ‘%#/moviet%/ cas
tH% (%, ‘%#/movie#%(%/cast#%’S] FEl 2 HF A

1

"o F

r

AFH "ol

SELECT d1.docName, t1.value

FROM Document d1, Path p1, Text t1

WHERE p1.pathiD=t1.pathlD

AND t1.doclD=d1.docID

AND (p1.CombinedPathexp LIKE ‘f/movie#%/ cast#%(%'
OR {p1.CombinedPathexp LIKE '‘#movie#% (%/casti%’
AND t1.endPath='cast))

E3t dole A8 AR Ao U& Ay £
# Heo Ao E 9u|3). ‘/moviel/@year="2003']
//player/name’3} 22 A9 Q6% ‘movie’'E FE=R
7= XS 5, ‘movie'd] 39 k=9
9] ko] 20039] a1, ‘/movie//player/name’e] HAEE
7HAl= SAE AE8ste Aot} o] A= 2719 F

o8 Uro A4 4 g, A HAE /mov-
ie/@year="2003"013, 5 WHWHAE ‘/movie//player/
name & AM3}E Aol o]AL :Hsld X-
Bindere] 29| A4 EEL th3-3 Zo] AgE ¥
gt o] Aojeo] 2R FolxE Ao A HA HiE
of th3t dHo] & t13 A8, 4HA A= F
HA BEo g HeolE pl& AAF.

SELECT d1.docName
FROM (SELECT * FROM Text
WHERE endPath="@year’ and value='2003} t1,
(SELECT * FROM Path
WHERE CombinedPathexp LIKE #/movie#%/ player{%/name#%) pt,
Bocument d1
WHERE (t1.doclD = d1.docID})

| ‘year' &4

4. 458}

o] A= H dFo A A <eHeF X-Binder Al
dof tha] 2 71X Al Wi A% Frre] AR
i3] A%k X-Binder= MS-Windows XP
Professional &4 A A7} Axd A4 JAVA
14209 ¥jAo 2 F@EHSN oY dHolguolA #e
A28 0 2 MS SQL Server 20000] AF&-EH ALt =
& XML #A4E gAsl7] 98] J-DOM 1.0 ¥ #[13]

& AHE-3F T

B =R AME F 7}A factordl] A3l A HIME
F5tath AR A DBMS 714HY] thE A Q]
XRel A|2¥l3}t #¢tH X-Bindere] A%3-1F vl o]
t}. BlolE #2771 B =27) wE, Path 8ol &9 A
T FERE ZEE St o]d Uizl AFH S TY3H
t}. t}& 0 2= PathFinder(p)®] AN &5 o) 3
2 e AE A g Aot XReld ¥l AFS

e shgct.

ARAF LS vlastr] §g 43 AHE-g XML
A HolHE Al 93 doleu o] ~0MDB)
[14]1€ XML 3 FeE2 AAs Ay ol
(REUTER) w2 7]AH15]E XML ¥H=Z A3
A, 283 FA 3 =279 ReGet[16]S 0] &
3 QAEYl AoA F&9F o2 Aol Random
Dataset®] Al 7}A| & AF&slgT) 2+ dio|H Y FHuj
ZAol= 6, 9, 14931, A g+ 10078, 25078,
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