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Storage Techniques Using an Object-Relational Database
for XML Documents

Wol-Young Lee'- Hwan-Seung Yong'

ABSTRACT

XML is becoming the de facto standard for data exchange over the Internet as a semistructured data which properties are irregular and
incomplete. Therefore, to handle these data efficiently, what we use storage devices and storage techniques are primary factors. In this paper,
we developed storage techniques, which take the virtues of an object-relational database and support various query types needed for XML query
languages without regard to the DTD. The techniques are capable of connecting naturally with conventional data and reducing overheads caused
by the characteristics of an XML data model.

7|19/S : MA 7| (Storage Technique), XML, 270} W& (Schema Mapping)
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A g 4 glE IDidentification) o] A APY2 &
Gl

24, 732 EfA A4EoR FEHE BE rEER
AR-BAY 2708 BHE o shie) HPoE AP
o EE o]gA ARE APL AP W XML FA4 3
A AT g AEE 72U oA 2 on JRE
BEsa Ao & UEE 424oM T Addga HH
= AAsy] 9% 2L Fudd gehy Fx EXE
B AME w) Byleich o] APS HEE F 3Ue D %E*
3} Aol Hol A

AR, (8 43]¢] @49 7§°°ﬂ o8 dxs AAFHE
daolie Bzaol st A¢E @A Fx¥ FE AR
37 g dard %}%5&‘3}.

WA, (73 4319 Owe A%l od# Hxd dolAd
2 Ags= "y dajME ID FPS ¢4 &I

gAA, dewE & 72 EE A4 M A
() B¢ (albPeE a?, b?2 Hgste] wETL 01
W % nTiE 717 g HY, b AHOE AHEAT ol
9% ID Y% A xR &Pt 183 a BET} %l
S 7bd W WTA b 9= gg 24 %3, a 92V &

% ztA &g Wb AsE g #A Hed, oA &
x| bg = AR dolE A% Ald e d=g A
&

ols} & FHEEL AEAA (14 3Deht (1Y 33)
o 7z seld getel AA-BAY 270k S o
e Dol ¥ o B(AY_01B BB, ~, BH &
A% e)el Yz FdsE et 2ol ®ek

(00.4)

[ Music | music_no_|

o ROT | 82 no2 83 no3
2) (ooa 003,1) 2) ‘\(004) (0dg. 1)

Muslc | muslc no Musm| music_no J

genres || singer |y title I genres " Vocat | namé\” title | genres
a3 K1 T4 l G4 \ T5 G5

(0022.0) (oo22yy
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\ name amst info
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Movilist (MovieList_ID : string, movie : reference, music :
reference)

Movie (movie_ID : string, year_ID ! string, vear . string,
in_music(in_music_ID : string, in_music : reference)
title_ID : string, title : string, genres(genres_ID :
string, genres : string), leading_actor_ID : string,
leading_actor  reference, remark_ID : string, remark :
string)

Music  (music_ID : string, music_no_ID : string, title_ID : string,

genres  (genres_ID : string, genres : string), SingerVocalist_ID :
string, singer : ref, vocalist_name : string)

L_actor (I_actorID : string, name_ID : string, actor_info_ID :
string, actor_info : string)

Singer  (singerID : string, name_ID : string, name : string,
artist_info_ID : string, artist_info : string)

olglg FRE 7|WoE XML BHE AAY HE (1Y
4-3)3 ol Tz EdHA Adger FHIHE x=7}
ME =28 zhe Z9E YRS 898l HE x=g F
2% 7 UEE #x 4& AFYT 23 ME =g 2
A e e 1 =BV ZE gl hE doly egol
F@Eo Q7] WEA 1 wzo] AA e AFPY =T
TZ EgoM A2t wmryl zhae] +u sz gol By F
HA T e o xEghg 2 F9E UzE dyo
ME AEste o xto FHHY Q& dolE Bl A
A g A

music
genres singer
Music [Music | Music | Title title Vocal | Vocal_
ID {_noiD| _no [s] GTS;@ genres singer _nolD no
Scabor

002 [ 002 | 01 [0020| ough |0021} PoPMANd| Rficr) Nun | Nui
fair

003 | 003 | 02 |ooao| Twoof [gog 4| pom/soft |y |gp3a| The

us rock Beatles
The

004 | 004 | 03 |0040| Sound |004,1| pop/folk | ReKK3)| nuil null
of silencel

(Q8 4-3) F=-HAE B3 MA|Y

°of A% /& XML £49 AFH T2E ¢3&y
A% A=z HEE @3 e FEH AP HI°1E1 485
i e FEECl EFH sty duoldg o F3
8ot e =x=9 gE W 91 s %‘L’JIOW%E
Fojnt mebA o] A% JEe T2 Efg FEHE ¥
Hel e Egoz A7 Wie 298 YAsrie

—

o

dl

X,
20

il

A3 27|tE dAsZIE AYM ALgARMEo] AF Yo
A-g e XML 2E 331717 4o}

4.3.2 F2-92E 2 A% 7Y

o] A& F& EgdA B o Aoz FHEY -2
s} 92 FEE =2 P& LYo g gHste
Relth, &, ARdez FHFYE x=o dsiME

411904 [3] 43R & A &8l iﬂﬂé AAs H
olFo HAseE AL AA dHolHE @i Ix HolEg
Frte JRNg A4t =9 dog FHIHE w5
WA o] B ER xrol oS HY oo 3
Holgdx ol @O = vlolE el s@st
© AA dHeolHE ARw weM Aldder gHEHE
Eo g dyojdEe XML MM WH xE(in-
ternal node)E9 AFH Fx9 A Ha, 9oz ¥
He REE AR dEodEd g nso A4 o
HE g1 e 92EE 9% gEe9 Yoo "t

T3 EZN Aldgew FHEE U% xX(internal
node)El g Hejolde vhed g},

o

Movilist movilistID : string, movie : reference, music : reference)

Movie (movielD : string, year : reference, in_music(in_musi
c : reference), title : reference, genres(genres : reference),
1_actor(l_actor : reference), rema rk : reference)

Music (musicID  string, music_no : reference, title : reference,
genres(genres : reference), singer : reference,
vocalist_name : reference)

I-actor  (l_actorID : string, name : reference, artist_info : reference)

singer  (singerID : string, name : reference, artist_info : reference)

EE H2E doltlE AFe) A% Yelolugs) 27
whe e 2u,

Year (yearID : string, year : string)
In_music (in_musicID ! string, in_music : string)
Music_no (music_nolD : string, music_no : string)

Vocalist_ name (vocal_ namelD : string, name : string)

Title (titleID : string, title : string)

Remark (remarkID : string, remark : string)
Genres (genresID : string, genres : string)
name (namelD : string, name : string)
Artist_info (artist_info ! string, artist_info : string)

music
musictD music_no title genres singer Vocal no
genres -
00,2 Ref(00,2) Ref(003,0) Ref(002,1) Re#(002,2) Null
00,3 Ref(00,3) Ref(004,0) Ref(003,1) Nuli Ref(003,2)
00,4 Ref(00,4) Ref(005,0) Ref(004,1) Ref(004,2) Null
music _no genres
musi%(_’ 5 nelD y::r genresiD genres
00,3 02 000,1 Drama
00,4 03 001,1 Drama
002.1 pop/ballad
title 003,1 pop/soft rock
title|D title 1
000.0 The Graduate 004,1 popi/folk
001,0 'am Sam vocal_no
002,0 Scaborough fair vocallD name
003.0 Two of us
004,0 The sound of silence 003.2 The Beatles

(28 4-4) PE-YAE 22| HElY
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BHe adstd $A8an A FH =559 AL, 729
2E &3 A% J1gRG HolEEo] ol wWrolA U7
o A7S wae w Bl ¥ £37 gas g

Fz-gAE Y A% golyd FR-42E B AR
1 BFE 7129 AA-BAY dolgue]xe] delHet 2
AxPA AEs ALEY 5 ok AHol & ki, XML
20 e ARE sz T o AAY dolHH
12 #ele) dolgE XML #MolM Had FHoz W
ghafo sl olglgol Arh EE A HolBE dideR
Aog dt o] ohd XML #AE tidez 4% 4
o XML EMaAxg Mr dHEE WET FHE 2
#e aFay] g Ui JeE Held Aol #3Jt
BestA P waA olF FEE Hag ¥ F URF
s e A% 71 dEE oY HEHFHE o

g2 Jlwoz st AY /S arhE

[e]

4.3.3 o1& 7I¥t A% 7Y

ol W& XML ¥AMel didt +& ﬂf"i NZ2E AA-
BAY 2702 44 o ZE WY s getel de
1A¢ AAsted e ofFol %%" A #e ¥y
olMo| AA@Th wetd zhdel Holkd T A8 £
A& FasArt ¥a & E Urhtbe dUE ©
£ JEHHE ojF°] Fasth ”Lal dzjHE] Bl
] EMPTY?! ZA$%& dlolEzt gl ASol7] WEd A
-BAY deolde AFE YA %-*U} oAk &
5 gAY 4% g8 QU2 AT BHE o) EHol
A} ek gebd oldd wEer HA-UAY =
doldel 27|vtg A4ty thg3t gol vt g

ole g AAY Wi (28 4-5)3F XML dxd 20
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o
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MovieList (MovieListID : string, MovieList : string)
Movie (movielD : string, movie ' string)
Music (musicID : string, music ® string)

Title (titleD) © string, title : string)

Genres (genresID : string, genres ! string)
leading_actor (L_actorID : string, 1_actor : string)
remark (remarkID ! string, remark  string)
name (namelD : string, name : string)
artist_info (a_infolD : string, a_info ! string)
singer (singerID : string, singer  string)
vocalist_name (v_namelD) : string, v_name : string)
year (yearID : string, vear : string)

in_music (in_musicID : string, in_music : string)
music_no {music_nolD : string, music_no : string)
MovielD: Movie

V1(00,0) ' musi 1 >

1yalr- insartion_

he Graduate</itie>

?mn” >dramac/genres>
<leading_actor>
|me>Duahn Hoffman:
-nm Inmmmr movlu anlghl Gowboy, Straw Dogs, Kramer Vs. Kramer, Rain man awards:

amer Vs. Kramer). 1988(Rain man)
/mlsnla_ mfo>

<Aeadind _ecior>
<leading_actor>

<name>! Rtthlrlna Roas</ lnumo>
<ariist_info>other_movies: Bulch Cassidy and The Sundanca Kid, The Swamm-</artist_infox

<remark>Tom apart by race riots in Detroit the preceding surmmer, lnd still resfing from the deaths of
Martin Luther King and President Kennedy, ...</remark:

Thaerion, musice
V200, D mle»i um Sam«lmle
[cgannes>: dmmadgames

<leading_actor:

<name> Sean Peﬂn </nar

"m;;t info> olmr mowas Hunywrly She's so Lovely </artist_info>

ieadifi
/remtdn TAm ‘Sam is the compehing story of Sam Dawson a menta-lly chalienged father... </remark>
/movie>

title L-actor
L M1 LadtorlD Leading_actor
0000 [<tile>The Graduate<hitie> T 7y Feading. ators
OUTU— [<N&>T 3 Sanenmes <n-me'busun Hoffman-</name>
e SERBOTOwgN. <artist_info>other_r movm Midnight Cowboy, Straw D¢
Dﬂz o fair <sitie> :}m&u Kramer, Rain man ewards ST 80Kramer
FTesTws of v <l infos s, Kramer), 1988(Rain man) .
i G5 TFe §ound of Asadind _actor>
[plence=iitie? [F270003) Fimeding_adior
pres - i m"‘&?n‘?’ owios: Buten Cassidy and The Su
T} Jentet <ariiet_in o {ﬁ:\g: u:m Dh assidy and The Sundance
«<tartist_info>
1(000, 1) | <genves>drama<igenies> | eading_ sctor>
(001, %) | <genres>drama</genres> m
005,11 | <gorese~popbalad<Tganrass | 00 2 [ A o <
<genres>pop/aoR <artist_info>other_ ovae.” Huryburly . Sha's s0 Lovel
“m 1) | roekigenres> </artist_info> ™ v
5(004 7} | <genres>popfnik</genres> /leading_actor>
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olgjgt Hr} 71EE EUR w72 dHoHE BAY u
olej#oj 2o AAsHE 7] <) STOREDIS, 9114 #gtst 8
7B A 1 F AR eR U1 Aol Fua 433
igtold & 717l HEHE =] E(attribute table with in-
lining), XML-DBMSe®] A 7719[26, 131014 Ak A 71=]
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