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Abstract The goal of next generation digital broadcasting is offering the interaction among
consumers and providers as well as variety services. One of the important factors for this new
broadcasting environment keeps the interoperability among providers and consumers since the
environment is distributed. Therefore a standard metadata for digital broadcasting is required and
TV-Anytime metadata is one of the metadata standards for digital broadcasting. The terminal nodes
of TV-Anytime metadata are defined by using MPEG-7 metadata. MPEG-7 metadata is standard
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metadata for describing multimedia content. Therefore, if we use the MPEG-7 metadata for describing
broadcasting content can offer multimedia search services like content-based search by the extension
of metadata. The efficient management system for these metadata is important for offering the
services with high quality on real broadcasting environment TV-Anytime metadata and MPEG-7
metadata are technically defined using a single XML schema, so its instances are XML data. Currently,

a lot of systemsfor managing XML data are proposed in many researchers and we can expect to adapt
these systems for managing broadcasting metadata. But the methods used in these systems are not
specific methods for managing broadcasting metadata because of methods for general-purpose. In this
paper, we find the properties of broadcasting metadata and develop an efficient metadata management
system that is based on the found properties. Since our systemis implemented on real broadcasting
environment, we expect that the system is most efficient and suitable. Also our system is interoperable

since we use XQuery as query language for querying broadcasting metadata.
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system
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<TVAMain version="1">
<ProgramDescription>
<PrograminformationTable>
<Programinformation programld="crid://www.imbc.com/navy103052300001">
<BasicDescription>
<Title type="main"> Wl 0l 4| </Title>
<Synopsis> Ol K| A& SLRAOI ZJ| floi 2HEQ Q&Y &
oo 4t &E8t=0l...</Synopsis>
<Keyword> </Keyword>
</BasicDescription>
</ProgramInformation>
</PrograminformationTable>
<ProgramLocationTable>
<OnDemandProgram>
<Program crid="crid://www.imbc.com/navy103052300001"></Program>
<ProgramURL>D:\media\drama\mbc_navy.mpg</ProgramURL>
</OnDemandProgram>
</Programl.ocationTable>
<SegmentinformationTable timeUnit="PT1001N30000F">
<SegmentList>
<Segmentinformation segmentld="SID_0_0_148">. ..
</Segmentinformation> . . .
</SegmentList>
</SegmentinformationTable>
</ProgramDescription>
</TVAMain>
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1D_Path |PathExp

1 TVAMain

2 TVAMain/ProgramDescription

TVAMain/ProgramDescription/PrograminformationTable/Programinformation

TVAMain/ProgramDescription/PrograminformationTable/Programinformation/BasicDescription

'TVAMain/ProgramDescription/PrograminformationTable/Programinformation/BasicDescription/Title

oD

TVAMain/ProgramDescription/ProgramInformationTable/Programinformation/BasicDescription/Synopsis

‘Path’Table

[ID_DOC [CRID
1 crid://www.imbc.com/navy 103052300001

CONTENT

2 crid://www.imbc.com/LoveStory17042002

‘Doc’Table

ID_DOC| ID_TITLE ID_Path! TITLE

1D_DOC

ID_ PROGRAMINFOTMATION | ID_Path| POSITION

1 T8 uloli 1

1:1:1:1:1 [ 650, 789

2 2:1:1:1:1:1:1 | 8 dEAELR[ ]2

2:1:1:1:1 6 690, 870

2 2:1:1:1:1:21 [ 8 Love Story

“Title’ Tables

‘Program Information’Tables

ID_Descriptionimage | Att_CRID

Att_Seg T

1 crid://www.imbc.com/navy 103052300001

SID_0_0_148

2 crid://www.imbc.com/LoveStory17042002

SID_0_0_148

‘MPEG?7 For TVA Time’Table

a9 5 TV-Anytime® MPEG-7de}ltjolele] HA-& 9% do|ehwo]A A7|n}

& 27)hle] 7|8 32 oot}

TV-Anytime "[eleloletE A F3}7] $1g djo]etu)
o] A7F|nle] 7|E FZEE Path H©]E, Doc HolE,
Element Hlo]lEE2 AT 2@ 55 TV-Anytime
detelolete] AgE A% Al A FFH HOIEEY
MPEG-7 viE}tiIOIEM A4E A% HolEE Relth

Path Hlo]& Alotepwol 2o AZE TV-Anytime
etd| o] el 7—? iE%C’ﬂ 3 BE AZE Mgsln
e HolEE Z =L Element HolEz A"}

%, 3hte] Element Hol&2 A41& X AT dh} o
4] Path #o]E9] 31} AMFECL Path Elo]2o] A
A8 GES AMEAE ¥ XQuery Ao FEAFR
BlolE 2] Join ®lo] AH S & UEE Fom
AR AL AHHoZ Y 4 Ytk Doc HO)
2TV-Anytime wgteole} EXE CLOBEEHZE A
QE HOlER AMAZY HAAEA wHES 2
-, B BAY £ =29 wEe a3% A
Fol FA42 AFGES 9 HolE9 Join flo] &4
E A 4 JxEE Frl Flement HolEE TV-
Anytime "Ello]Ele] Element =55 & TY3 o
5 ZE =5ES AASE HolEE IA =Tt B
d A9 3¥A @e AeE Jdo =TUl g4d
Q 7% 1% 59 Element H] TS = ‘Title' Eﬂol
£9 T2 Y FRE Zon, "Ydo] ofd H

‘Programinformation’ )] &3} %"" FZE ;&51‘»}
T =28 AFshe HolEH Tdo] oid ==F A
Zeh= HolE9 71} & Aol= Position &0

oo
[

o |1

(ol =}
T

o|t}. Position M=+ Doc HlolEe] A= velyole}
AqA oY ==9 HXNE AFstn e P==, T

=9 ¢ PositionBEE o]&3l= Aty o] 8-31R)
%1 == A 23 A AY fAEE=
PositionB=& ©]&8kx] =tk ol 1d¥e A%

‘ProgramInformation’ H°]82] A W xt9
Position #& ‘Doc Hol&e] CLOB2Z AR &
€ ¥ D7} 19 EA0A A7 #1271 65001 & 91X
7v 789729l A 4 R8-S Yela o)

MPEG-7 wg}ldl|o]Eli= TV-Anytime ®Eld|o]E} o]
9] I BEE 717 deldolelz ©@x] FHML
AR LG TBER HF 9A AAE A% 3
B2 At 18 59 wtx2 HolE2 MPEG-7
Ettlolete] AZE H3k HlolBe Fzo|t. CRIDS
SegmentlD ¥EZolE s MPEG-7 wiElElolels} of
W TV-Anytime wE}do)ele] B d@=EA
& 3 AHur AFP ol TV-Anytime £419)
A1, AHAI9) 78Ale] A A MPEG-7 wleld oje}
HA 40| dojufol 3k, 1= AT WA 4
Ae EFistd AREE) fgolth Descriptionlmage
dooe AA onAe] 5 e ARt AadA
A SR-Tree[29]E ©]-83t] HM3st7] $JaiA] ALgE
=3

3.5 HIEIHIOIEL ZH4ZXQuery HE

Heteolel ZAE $e XQuery AR FZE IY
65 2ot 2 =EdME detvlelety] dag feiA

7e
A, Al FFESF DA} [ETFS W3CAHA XML
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XQuery 2t &I I[
Resul@gSet
User |qi—tiuoonnen XML Publisher [ TVA
Interface [N\ SQL DB
EE] 4* XQuery Result Set & Returll £
XQuery XQuery XQuery | FPased yf XQuery
Generator Analyer | Q% " | Translator
image Feature ContentBased Searct® ContentBased sokl-gee%
= uerySl &4 28 | [SearchResult
FIE XQuerySl & v (CRIDs&Sengs)
Similarity | Result S¢
Search [¢ r~ MPEG7
Engine |soL > DB
a¥ 6 XQuery 979 Fx
golel AAE Hg A BEF Aoz A F(EA oA FEyE EAY AS o] HEESimilarity
Working Draft)s]l Qe XQueryE AREFTH22. Search Engine®.2 A3} Similarity Search
XQueryE 719 XML dlolgl H4E& A% FAolE  Engined 949 ¥ o|n]A9] EF R} 7IEd dlo]
o] AHg 2= FYolg, XQueryE WEE HEF  Eol2d HFHo] YW o|mA] FRE SR-Tree[29]

dojele] HAL YA AMEROE WER HElH ol
o] A Ao T@sA Ar} shesnE gE S8
o] FEFEARE AT F vk EF, XQueryd At
£31 Ho F4E ol &3t eI AT e A
9 BAe 7 stk ey XQuerye URHA
£2174 AMgslrldle oddEe wye] &A%t 28n
2, $gv AR AMEEY] HeElg dEe] A
2L Qe FH |28 AT ANEAE 43, ol HY
&4 XQueryE AA4% ¥, XQuery AR #HAo=
AHg-gHct

ARgAL B Eol2~E Fal #azl de de] AR
2 gy, do ABEEXQuery Generatordl 23]
XQuervE FABCH gk ALEz7E Aol d¥ AHHo|
o83 & 7% Agatdoid,
XQuery Generator= Feature Extractor® AM-3}o]
olm o] #HF EAL FE3H UL N P4 ARE
E¥F XQueryE AT G7ARA7E EEolAE
A FPEe ZEEH, AHE XQuerve AME 413
A 2oz AfHc MY Foz AE5E XQuery
= XQuery Analyzerd]l 98] ¥®Eth  XQuery
Analyzere £ =& F&#F XQuery ParserE ©j
83t XQuery7t ol geAl HRIsIEA  Syntax

=

olm| A& HAE

2

Trees AARTE F5 248 viAH, XQuery
Analyzere Syntax TreeE £3)818A Zoo] EAd

oAl ARE 2%t XQuery Translatore H41F
XQuery FRE ©] &3l A vietd|oete] Wj-8o] A
A=o] Sl dieghlelzo] Aedtr] $% SQLE A
Ashe 98-S I3} oldl, XQuery FE WE 7]

£ o]&3te AR olu]AE9 CRIDS SegmentIDE]
E2S XQuery Translatore] &3l  XQuery
Translatore W78k Aol &4 ZAee= Z249
olu]A]9] CRID, SegmentID$} 7]91= 718t AMHRE
7HA 3 SQLE S, WE7T Hae] EA8tA] ¢
S A% 8= 7k A FRGS sRAS SQLE
A%t XQuery Translatore 44T SQLES 3
T FPY ARE AREAA e e XML
AR AZFE Yste] XML Publishere] ggeo=
AgZzck olu), XQuery Translatore SQL &
XQuery® Returndel] 7i&g wtdksjol & XML &4
ol FZARE 4 AFgtl. XML Publisher= ©] F
71 ARE o83l dolgtolio] Heojsta, HA4HE
BE AR 43l el XML AR A4 st
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4.1 OiE(CE|OIE} M& T

Hetdolel AR AL A EMTHZ A, 2HA
b AS Fsn), 1y 78 dEHolEt AFE
AREA} Q1E]H| o] 2~0)T)

AHAAZNE TV-Anytime WEHH olE}Y] T/3%F DY
CRID(Content Reference IDentifier)S ©]83}d dloj
Ehlo] 2ol HAH o] e dEldolelES #ejith A}
L4 = veldolels Beler] $sl4 CRIDE #4 =
Ao g e XQueryE A EAE EHE F A
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L A kS v * oy ‘ B
Dz - o ¥ E D LOome Yranss ¢@ooo & o B - L E )

Z 4400 (Y g //localhost/tvaindex. btmi ’ ’ ’ ) ~Eyois or >
i 51 A ] £ EX = Gy
Cagr ez & | B cotor 2 [ Texture 2124 {1 a ) Ol'lllal ? ﬁ_féi_z}?;i b t:ia%';mxfﬁfg
£ o MR e t =X e
au e (07 Wioraie CrW Z00SW TVARGITIEW CHST SBUFEE [ ST0FRE |2, DI0UHE SIR1SHIX QITHer Qi =is piorst 21>
LH & ‘
NOHS fvn 2w {3, OIDUXI CHEr 2000 BHE MEATY PIBH Rl
Colon, Texture M AT 2B RO AW
{

{ LIEEr GIOTA 07 | (=&

MIRE)  BIE) =J1 > 5

< ! >
) wi=m cisar

I8 9 WEIIE HAE AF A8 JEfselx

i

VI : XQuery9| WHERE®2H RETURNZ Off T &t
FV[: XQuery2l FORZ(} JI== Bi+59 g
XE[] : XQuery2| FORZ 0 Jl&& XPathESES &g
FXE : Full XPath Expressions

If(flmageSearch){
ImageCRID=getinfomation(); (0)

}
for (each V[J}{
find XE[j] assigned to VI[i};
find the last Element node name described into XEj);
generate the FROM clause of SQL query by using last Element node name; (1)
fnXE = the first Element node described into XEFj);
while( Document Node != fnXE) {
for(each FV[){
if(FV[k} == fnXEX
FXE += XE[j];
XE[j] = XE[K];
fnXE = the first node of XE[j);
newTableName = find the terminal Element node name of XE[j];
if(isn’'t a newTableName into FROM clause){
add new table(including path table) into the FROM clause of SQL query; (2)

generate the WHERE clause of SQL query for comparing ancestor-descendant relationship; (3);
}

generate WHERE clause of SQL query for retrieving the structural information of V[i] by using FXE; (4)
if(V[i] == WHERE variable) {
generate WHERE clause of SQL query for retrieving the content of V[iJ; (5)

}
Else{
generate the SELECT clause of SQL query; (6}

28 10 XQueryToSQL ¢1a&

o} detdlolele] ThAME 9= HA A wE] A 9} ¥Ed sQLojth

TES AR & & AMEAe d3le oloHe Ad a8 119 XQueryw HEv|to] Adzol AHE
3t ZAE = J=F e FHoE A2 Q1<) (Title)o] “dlojnl"o]jx, B34 o|n]A)9 Colorg FZ3}
28 B39 48 W FNFAL 5T dudEs o fARE EAS AW vieldlolele]  Program-
AA AAARNA AL 4 Je Aol XQuery R Information-g: WS a73h= Fojojr}t. WM Uiz
Ao Z9] (0)REL XQueryol W&7)u AMo] &g 7

1% 108 XQueryE SQLE W#37] 3 2 = § Hte FEoE oA AL line 99 100] Az
AN ARSE dmElFeoln, ¥ 112 AR XQuery  drh W&V Ao A AT olwxg dAsH:
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<Results>{
for $d in input("TVAnyTime")
return <Result>{
distinct-values(
for $p1 in $d/TVAMain/ProgramDescription

for $p3 in $p2/BasicDescription/Title

ORINPARWN 2

for $CRS in ImageSearchForColor()

12: return $p2 )
13: }</Result>

14: }</Results>

for $p2 in $p1/PrograminformationTable/Programinformation
for $p4 in $p1/ProgramLocationTable/OnDemandfProgram/Program/@crid

10: for $ ImageCRID in $CRS/ColorResuit[position()<=1] I@CRID
11: where contains(string($p3), "] ¢1¥]") and $p4=$imageCRID

17: WHERE Title.Title like '%4] ) ¥} %' AND
18:  Title.id_Path = Path0.id_Path AND

20: Program.att_crid = 'crid://...103040700624' AND
21: Program.id_Path = Path1.id_Path AND

15: SELECT DISTINCT Programinformation.id_Doc, Programinformation.Position
16: FROM Programinformation, Title, Program, ProgramDescription, Path Path0, Path Path1, Path Path2

19: Path0.Pathexp = /TVAMain/ProgramDescription/... /BasicDescription/Title' AND

22 Path1.Pathexp = /TVAMain/ProgramDescription/../OnDemandProgram/Program’ AND

23: Programinformation.id_Path = Path2.id_Path AND

24: Path2.Pathexp = '/TVAMain/ProgramDescription/.../ProgramInformation’ AND

25: Title.id_Title like ProgramInformation.id_Programinformation || ‘%' AND

26: Program.id_Program like ProgramDescription.id_ProgramDescription || '%' AND

27: Programinformation.id_Programinformation like ProgramDescription.id_ProgramDescription || ‘%’

a9 11 AE XQuery$ wEE SQL

Heldo]ele] CRIDE+ CRIDS segmentID9] FHEgo
2 A9 A AF FAE onAE T Qe
HEeltfolete] CRID 3uehs wHEdich XQueryd A
e XQuerv® Where®®E Return@ol] 7|&® Ha
($p3, $p4, $p2)E 7]k E SQLE WA ¢1FE
o] (1NBEE HA oA XQueryel Whereddl 71&

$p3ell AF3H= Ford(line 7)9 XPath £¥€ F 71
2o Element *=Z9 0]&& ol&3te SQLY
FROMA& A4dshs 9AIE, Line 69 Tite Eloj&S
A oA $pdst $p29Al ZZE Program#
ProgramInformation E|o]8-S AT Lzz]Ee]
while loop ¥8& XQuery?d $p2, $p3. $p4ol shE3}k
£ XPath E8% o]843l9 oo ==RE HAYY ==
72 AAAZE AAAE7IEA FORA 2o3iA o]
A Ry-zEo BAE Hlshs FEolch ojw wef
7} Bigpgo ] E?——lﬂ zZAozRE UHJTHE, ol F
a7 ¢ S AR d3elEe (2)9 oFA
A" SQLe 01]*“9] Line 16 % Program-
Description, PathQ, Pathl, Path2 Ble]&o]x, (3)o] 2]
A Y SQL-S Line 18, 21, 23, 257270t} &x

l..

AZE9 4) FELS WFd] HB3e =29 A2E 24
87 918 REo= oA Line 19, 22, 245 AT

i
ot gxmElEel G)REL SQLY Whered & ZH&
nrow o9 Line 17, 20& AAlsiH, &
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18Z9 (6)2 SQLY Select(Line 15)& AAFT)
A, B =FdMe AR AEH)AE 0]§31d

4 wetdlolel 2SS 9% XQuery®l subset& At

2511 0o} XQuery subsetd] ¥HE XQueryd 147}
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Constructor?] Y¥-E AHgstxn ok 22l FLOWR
5 239 d9v A=A 21 dok 9 gzEelA
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o AdE FLOWRHAM XPath ZHE F&sl] A
g5t Utk 2Rz 5 Hrd TR AoE AFsE)
71 AsiMe XQueryd) EF3 APe] wFo] RE
XQuery$t FES Adslor & Aoltt

58 E

B omEolA ALg w4 dEtolgt Al2He 7
de &3 Zo AH, 71F XML dHolgs AF,
A e 25 37 93 AVES BAHsT ol59
M-S Hste] wg vleldolete A we Al
2d& Aerstgct A, 48 wErdols A ﬁ% 4
& XML ®olel A g8 T2 Folol XQueryE

[

ALgste] A5 284S =Jch AR, EE Dﬂﬁ}tﬂ ]
Bl &9 TV-Anytime¥} ZE|U|t]o] Ad=E 7]&3}
7} $1% E&9 MPEG-7& @A AMEA7F 948
2asl7] A8 2ok TR AE M
ok A, T2 EER]S A 7% ¥, 71EY
Ag A2"d Hrlslach ole &%, Hu kP Holn
49 oAg w4 48 By A% A8E A}
£ Aotk B =F9 His A vl st I
P l= XML wlolete] Az Fa o] digh

Ad=2E 7



XML Ziek ©i2g w48 vEbd ojel B A"

a7 45 2ed JES SMARE MEAFA E5&
2 g Ue Aoz ZdEck ®¥8, $d9 XQuery o

1e

TV-Anytime 78F W A 2§19 AujojA@igt

et $F, A BEolN 4L 9B BEZE 4}
8 4 2 Ao Ardy @A, XQuery: o}
523 Hgol 1% 3 @A, B ML A
A XQuery® AQIAANRTHE 48 vigiiolets 7

Ag

o

[11]

[2]

(31

[4]

{51

(61

(81

(9l

[10]

{11]

12]

, XQueryel ®Fo| &
St ARgatoliAl Bt BRI FoE JHEIEE & A
ojc}.

A% XQuery2l dREukegsin gt a2y
AE™ A XQueryE A9
B

TV Anytime Specification Series, August 2001.
(http://www tv-anytime.org/)

S. Pfeiffer & U. Srinivasan, "TV Anytime as an
application scenaric for MPEG-7,” Proc. ACM
Multimedia 2000, Los Angeles, October 2000.
FZAREANNEHS] “TV-Anytime Forum HI%F
3" Proc. IT Forum korea 2002, May 2002.

J. M. Martinez. Overview of the MPEG-7
Standard. ISO/IEC  JTC1/SC29/WG11  N4500,
December 2001. (http://mpeg.telecomitalialab.com
/standards/mpeg~7/mpeg-~7.html)

J. H Park, B. K. Kim, ¥. H. Lee, M. W. Lee, M.
O. Jung & J. H Kang, "XQuery-based TV-
Anytime Metadata Management,” In Proc. Of the
DASFAA Conf.,, April 2005.

W3C, Extensible Markup Language (XML) Version
1.1, Recommendation, February 2004. (http//ww
w.w3.0rg/TR/2004/REC-xml11-20040204/)

J. McHugh, S. Abiteboul, R. Goldman, D. Quass,
& J. Widon, “Lore: A Database Management
System for Semi-structured Data,” ACM SIGMOD
Record Vol. 26, No. 3, September 1997.

A. Deutsch, M. Fernandez, & D. Suciu, "Storing
Semistructured Data with STORED,” In Proc. of
the ACM SIGMOD Conf. Management of Data,
June 1999.

A. Schmidt, M. Kersten, M. Windhouwer, & F.
Waas, "Efficient Relational Storage and Retrieval
of XML Documents,” Proc. WEBDB 2000, Dallas,
May 2000.

D. Scheffner & ]J.-C. Freytag, "The XML Query

Execution Engine (XEE),” Proc. BalticDB&IS
2002, Tallinn, Estonia, June 2002.
D. Florescu & D. Kossmann, "Storing and

Querying XML Data Using an RDBMS,” IEEE
Data Engineering Bulletin, Vol. 22, No. 3,
September 1999.

1. Tatarinov, S.D.Viglas, K.Beyer, J.Shanmugasun-
daram, E.Shekita, & C.Zhang, “Storing and

{131

{14]

[15]

{16)

(17

(18]

(191

[21]

[22]

[23]

[24]

[25]

(261

345

Querying Ordered XML Using a Relational
Database System,” Proc. ACM SIGMOD Conf,,
June 2002.

J.Shanmugasundaram, K. Tufte, G.He, C.Zhang,
D.DeWitt, & J.Naughton, "Relational Databases for
Querying XML Documents: Limitations and
Opportunities,” Proc. 25th VLDB, Edinburg,
Scotland, September 1999,

J. Shanmugasundaram, "XPERANTO: Bridging
Relational Technology and XML”, IBM Research
Report, June 2001.

M.Yoshikawa, T.Amagasa, T.Shimura, & S.Uemura:
"XRel: a path-based approach to storage and
retrieval of XML documents using relational
databases,” Proc. ACM Transactions on Internet
Technology, Vol. 5, Augus, 2001.

I Manolescu, D Florescu, & D. Kossmann,
"Pushing XML Queries inside Relational Databases,”
INRIA Technical Report, INRIA, No. 4112,
January 2001.

J. Shanmugasundaram, J. Kiernan, E. Shekita, C.
Fan, & J. Funderburk, "Querying XML Views of
Relational Data,” Proc. 27th VLDB, Roma, [taly,
September 2001.

M. Carey, J. Kiernan, J. Shanmugasundaram, E.
Shekita, & S. Subramanian, "XPERANTOQ: Middle~
ware for Publishing Object-Relational Data as
XML Documents,” Proc. VLDB 2000, September
2000.

S. Banerjee, V. Krishnamurthy, M. Krishnaprasad,
R. Murthy: Oracle8i-The XML Enabled Data
Management System. Proc. ICDE 2000, San Diego,
California, USA, March. 2000.

AEA, “UxE TV wd @700 gy A2ss
A% XML dlojete] A% 2 28 g7 fiog o]
2AFF A, Vol. 19, No. 03, September 2003.

W3C, XML Path Language (XPath) 2.0, Working
Draft, November 2002. (http://www.w3.0org/TR
/xpath20/)

W3C, XQuery 1.00 An XML Query Language,
Working Draft, 29 October 2004. (http://www.
w3.org/TR/2004/WDxquery ~20041029/)

K. Kang, J. G. Kim, H K. Lee, H. S. Chang, S.
J. Yang, Y. T. Kim, H. K. Lee & J. W. Kim,
"Metadata Broadcasting for Personalized Service:
a Practical Solution”, ETRI Joumal, Vol. 26, No.5,
October 2004,

W3C, Document Object Model (DOM) Level 1,
Recommendation, October 1998, (http://www.
w3.org/TR/REC-DOM-Level-1/)

Q. Li & B, Moon, "Indexing and Querying XML
data for Regular Path Expressions,” Proc. VLDB
2001, Roma, Italy, September 2001.

X, Wu, M. L. Lee & W, Hsu, "A Prime Number
Labeling Scheme for Dynamic Ordered XML
Trees,” Proc. ICDE 2004, Boston, USA, March



346 AR =84 Bl A A 11 A Al 4 Z(Q00568)
2004. Bt} Oracle HolEo]2d] XML Hojels A3 s}
{271 P. O'Neil, E. O'Neil, S. Pal, 1. Cseri, G. Schaller = giols XML 47|02 £23la AAsts uha)
& N. Westbury, "ORDPATHSs: Insert-Friendly . - =1
2T o o8 o A A5t Hl o
XML Node Labels” Proc. SIGMOD 2004, Paris, [ XMLEype 1&-3hed 1°}°}‘ sel
France, June 2004. 9;1‘9_‘4', ;ﬂ;(}g} A2 eXcelond A9 ‘?T/‘}aj_' A43E
{28] E. Bertino, B. Catania & W. Q. Wang, "XJoin Hygonzg E E=FAdME A5 o|&3ly ATk
Index: Indexing XML Data for Efficient Handling Ay Hr7lE 93 TR dEelygolgtse A4 TV-

of Branching Path Expressions,” Proc. ICDE Conf,
Boston, MA, USA, March 2004.

N.Katayama & S.Satoh,
Structure for High-Dimensional Nearest Neighbor

(291

Anytime WeldolEl AZ =TS o83 A dHolg}
Z AMEsla, A4S Fg dojoly 7 AlxHvitk 94

"The SR-tree: An Index =
o2 sk Aoyt tfarg AIA FHY AldoE

Queries” Proc. - ACM SIGMOD Conf, Tucson,  AME-3lith %219 wgtdlojet Be] A|2E-2 XQuery
Arizona, May 1997. 2 Aoz rlgstF ot eXcelon® Oracle® o}3
o XQueryE A 9¥3kA] £3tn de dAlolEEeXcelond]

7S XPath® AME3l1, Oracled] Z$ole £5%

B =M AFE A3 AET %‘ﬁiﬂzﬂ% XPathE A A4 4 ¢l9Z 2 Oracled#] A3}
Windows XPE AH8-3t9lom, dojels] o} ~=0racle(R) = Aogaoz wWEsle] AlgsaT. 2 JFo T A}

Enterprise Manager Version 9.2.0.1.0 Production%

&3he Adojoje th2Att XPathe XQuery9] Subset

ARESET AFel A" AW AFFE Intel(R) o]o@ XPatho] 71€8 2AL XQueryE o] &3t 7]
Pentium(R) 4 CPU 28GHz$ 1.0GB RAME A3l 28 % gomz ou#el Aole gk oheh, XQuery
gt ada, =gy doj2E J2SDK 149 JDBC 2 Adolz AL ASE wITRE Aysis A7

salolulg ojg3fo] dolEpiolzd] FIIES sk

=

ysurte A

o] £28HBE HAgh HIFTEIE 7840}&1 A3t
Aok A% FrEE g doold £HE % 19 2o
dAdee B4 Ql, Q2 Q39 A% XPath &

= oS

Hlmude] He AlAge XMLA

£ dolehulo]l A2 eXcelon DXE Manager Version 2o AMAZE y)&sle] zhzt e woheT shl
31 SP2E, XML-Enabled HioletMe]2=2 Oracledi® o zpwxs o Ao ZARAZ I:Ll_g_]-zﬂ.Ei = A
Agste] B mRoA AR AlAFR HREIME £ gz wagE 249 BN g2 e 2Hdch

E 1 AFHME A% A4 29

Query

o] F2/XPath £8

Q1

ANAZE FHE =29 g sh}E 8ln ZHoE ¥e == s ¥

/TV AMain/ProgramDescription/ProgramInformation Table/ProgramInformation[@programld='"crid://www.arirang.co.kr/B
BCWorldNews 103040600117 '1/BasicDescription/Title

BARZE GHE =50 g e Al 2des BA9 F¢ W HUE 0

TV AMain/ProgramDescription/ProgramInformation Table/ProgramInformation[ @programld="crid://w ww.arirang.co.kr/BB
CWorldNews 1030406001171

Q3

AAA2E 599 =29 g g v 2der AA BEA A Wi

TV AMain[ProgramDescription/ProgramInformation’1'able/ProgramInformation/BasicDescription/ Title[contains( text(),
'BBCH]I

o

ZA2ENE BHE =59 3 Mg Haxpes ¥ =58 s ugl

P

TVAMain//Programinformation(.//BasicDescription//Name[contains(text(), '¥+2>
"bbe’)] and .//Language[contains(text(), 'ko’)11//Title

<] and.//Synopsis[contains(text(),

GEAZGNE B =29 3k I8 vazPeZ A £ k= oy NE wh

//ProgramDescription//ProgramInformation., //Bclschesm])non//I\ame[contams(Le‘(t() 722" Mand.//Synopsis{co
ntains(text(), ‘bbc’)] and .//Languagelcontains(text(), 'ko")]]

Q6

GEAR(T/HE EdE =T 3 oS Hazdoz HA BEA o A g

TV AMain[.//ProgramInformation//Day AndYear{contains(text(), 2003')]and.//ProgramInformationT'able[.//BasicDescriptio
n/Synopsis[contains(text(), ‘bbc’)] and .//Languagel[contzins(text(),’ko")] and .//Name[contains(text()," ¥22")] and
//ProductionLocation[contains(text(}, 'ko’)]]]

Q7

AARZ2 TP =29 gt IS vlal 2P0 R digke] 4 wig

TV AMain{ProgramDescription/ProgramInformation Table/ProgramInformation/BasicDescription/Genre/Namelcontains(tex

t0, ‘==l




XML 718 B A8 5§ vetdole @) A2 347

12000 ¢ =
11000
10000 —
9000
. 8000 )
g 7000 1 :
T 6000 OOracle
g - BeXcelen
= 5000 a OCur System
4000 : : :
3000 5
2000
1000 b
0 .
Q2 Q3 Q4 Q5 Q6 Q7
Queries
29 1 58 Aetdolg A4 Ak
Q1 Q4
20000 20000
18000 18000 -~
16000 - 16000
— 14000 — . 14000 ’//,A?’/,
£ 12000 E12000
B 10000 10000
E 8000 o - é 8000 e —
6000 e 6000 -
4000 - —— 4000
2000 - 2000 |-
0 0 £ -
Size 5M 10M 15M 20M Size 5M 10M 15M 20M
as Q7
20000
18000 P fgggg
16000 / 18000 e
/g 14000 < 14000 —
£ 12000 / g 12000
g 10000 . qE> 10000 —
= 8000 r = 8000
6000 e e e 6000
4000 4000 - e
2000 o 2000 [ =
5 s 0 :
Size 5M 10M 15M 20M Size 5M 10M 15M 20M
a8 2 dolgl Arld ®E AE EF3(QI1, Q4, Q6, Q7

Q4 Q5. Q6°] A9 XPath H#Ae] 224 M2 &
Bz 0431 21& 71edtd shte Tdks, o
ﬂ7m4%ﬁ qq7mqﬂﬁﬂﬂzu@%ggia

T Fe= &7@94 el WE A P QT
e FAE WBY A9 458 2;‘—138}71 A% 2ol
o] otk Zt AlaFle} ARRE F4e Aojols AUl
2 F @A Aefg gHshs ATE AlE A
o2 sta, Ad" ARg A2 ste] AREANA W
B3yl A% HF 2ME AAske A AAE FE
ARte g st PR FHA A

2% 12 of 10MBe] He wleteojetel] & 19 o
Al Ag FPs L& AR F93 2zt 4
TEE B QTE AL BE Aol £ wielA A
g Alxdlo] HEHQ AHEEE Hola glnt of:

g WRT W 2AB A 2¥HA @z

CLOBL.Z Ao ol AMNEAMA] Ao drs

A%

g2 A 7
b

E9E P
e 2AS]
1.2M)7F 2

2H Aol = 917 W&ot eXcelon® Oracled]
= Q1, Q2, Q3R Q4, Q5, Q67 7o Bz A

O /\4—‘:—0] Z’]C‘}'E]\_ /\E E }\ 01‘:]' 1

B eRelA AT e AsEe Aol B3
PR AYSEE B Q7% Zo] wso}

11114 AL 26709 BEAMZ A= ok

b2 Aol 29 Alade wojeh ok

CLOBoE 738 EAE Fol waTEE 455
= Amol O &Esozce gosh vimstel FyA



348 ARBIEER AFL

a9 2= 747 Ql, Q4, Q6, Q79 AYE HE Hol
Ele] =Z7|o wel AeS S 2eZE SM(EA <%
40071), 10M(SF 80070), 15M(SF 150070), 20M(<F 2000
Mol ARHo|gE o83t Hes ZAF dolrh
A% 242 A7 eXcelon® OracleZF HoJete] =7
7V E24shE A& gA] fARE HEE SR &
g9 A& Q79 ZSE ALdstd FrhHIEo] A2A
EUth 2 olf= wEHolete] FAAE s Path
olBg o8ty AY Lo wzo) sigse HolEe
A2 & &d W Hasing 72 y§g vin
317] 31 Alzke] ARR oY) EoE Alg€ch 1
U Q79 A% Aoe] zAce] Wt HidlEol & &
A9 ool ooz g Fshs 2L £49 Al
2% Azt At H5SA A7, 20Me HE
dojeld] Q7ALE FPNE A A= EAM9 =
715 9 32M(EA 7I127DE doleho] 22 RE FA
Z Yol Alztel Ao YAty ulRES AA|F
Fok

9 Aol Axt hRE Hfol B =FoA A3t
2 Ye Alz"ol 958 FYATE HAY 18,
eXcelon®} OracleE5 £ AME3SHA &
gtomz olF Ztdtejol & o

it
i3
e
2
re
-
b

L)

2002 Fddigta AFEAsT 44
2002 ~dA Fddistn AFEHASH
wabzty, gAEeks XML, XQuery
) AE AJ2" XML wo)ehHo] A

48T

20039 Fyoietn AEEAET A4}
20039 ~2005E A KISTI AA4 1A
H a7 #g¥els wewole X
A4 AR A2y, 3RALNE

ol & 8

20048 Edojstm AEEBLS, A4
20048~ 84 PEAAEAATD
Y § A7 A7d BARcE XML
9 AR A2, OAY § ALY

AA A 11 E A 4 50068

o] 7l %

2004 Zdoistm AFEHIEE, A4t
2004 ~&AA 31 KDN 2AAIE o
T9. #AEokE XML, ARAM, (4
o A€, 9 AR A2

I

2005 FEUSE HAFEASH, AL
20059 ~dA (F)F=HAHFE XML
71€8 d749. #4Ecke XML DB
veldolel A2, § BE Al=d

ZAE

1981 #=#8r)ed Hibea Hat
1996 S=w3lr|ed AAbstah uhal
1996'd ~1998 w2 BiAolhstn
FeHHe WREug 2001 ~dA UH

w yaEary  S99d. 19859~ 3A)
— Fedigtn AREATTR uf BAE

ol+= XML, tiX"’ =A%, Semantic Web, Hjo]el#o]x
Alz=dl, g AR A2



