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1960t F-HEEE EAsE o < %
of it AatH Aos Adsts WS TeiA ARte] BaE A #
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A shE 22 aE SGML 419 874 Algd, =5 SGML A Qtell X
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Bepe-A el F9 /NIALEe] SGML AHAlE ¢hdshAl A dstA= & A
ojgt= A2 7o Wty el AR AbIHa sj= SGMLolg= <
e &g AE7HE o9 AFFEZIA de AR 5 S whek o]
Ytk 28 SGMLAH A9 el A B1ss AT = JowA
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HTMLZ ®j1e] S57F 5] gl vbd XML A9 W&o 2=
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oltt.

@ Style Sheet
- XMLel= §1& XMLol FAIH= B2d g 14S 3 de &
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71REARD FaAs v AlE Feth vyt of7je] £ o g7l
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da A4 vAYSES F71st=d, XML g3 A4 A2 XLinks
o} Xpointersgte= F 7FA FEo= FAE St} Xlinkst A E
Atolel & o) o, o U A #AE WEA T 5 Qo Xpointers

EAEY 54 RRUS AR A4S & 5 9
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skoh, XML 8-S Aelstd o33 2o

@ E ATAE A7 vlUE AZE B NES £A4S AT = 3l

ok S AFEA7E ARle] Holo mpef %2 z}Ale dlo|HE F-EstalAt

AMZE B2 AES dof= s 5 vk

@ /¢ FxE A%4 FHS AP0 3 XMLE HTMLe| A 913
x B doleue] 2 2ylvke TS 95 2

W A eFE EA ddd ¢ A Eoh
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[1¥ 2.1] XML A4 T2

[29 2.1]914 Well-Formed Document= 313 XML #47} &4l +=
SF7F AT EA 9 #AHE DTDO dsids dAA| =2 F+27F F25HA

Ge wAE ou@th of Jldel KEF olf DIDE st Helt: Be
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@ A WelA A ow FxHe= QEE o] & A Hofokgit
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2.2 DTD (Document Type Definition)
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=
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grejolof ab=A], 7] gko] F-olQlA el Wt S Aesta vk XML &
A o] DTD #£42 shuwt 7pxthe AdS 7z,

22.1 DTD®] 7]& o ¢ko]

of| eFof A
XML"“ UdE ol o o%—l I QAo L9_7:1_5o
ELEMENT A 2] : EFQle] ol &3 o] 38 73 R4
XML 84 &4 o538 2 £A4o &= 71 4 a3
ATTLIST ] ° gl 18 ©
Aot
Eds 72 dHds, HAE wjgg2 g o AsRRE
ENTITY = ]’ ]-H ’ =1 H- = Q‘T Ti
7hA 2 HlE = Ad x5S AAditt
NOTATIO [9]F H] XML Hel =9} o] Ad=E tgF= oF o= A
N o] & Aldlsit)

[ 22] DTD o ¢Fo]

222 A8 HE e AA(element type declarations)

DTD welAe] AZ|HE Bils Aol wjo] 942 [19 22]9F &

{IELEMENT element_name {content_model)>

(29 2.2] Bt A 94

delHE A Al Folgt 4= 9+ content_modeld] FF+ [¥ 2318 &

content_model A

| A W= WS Ao vhebd & vk

I




TAEe] HEA AFEe] S,
o) <IELEMENT desert (ice_cream | coffee)>
XML 4] <desert>
<ice_cream>vanilla</ice_cream>
</desert>

g ES] WEo] AoHAd EMHE vERhop g

SURT

o)) <IELEMENT order (appetizer, desert)>
XML A @ <order>
<appetizer>Cream</appetizer>
<desert>ice_cream</desert>
/order>

<
FeJAEsk AE F AT ANk see hehd

o)) <IELEMENT order (appetizer?, desert)>
XML A @ <order>
<{desert>ice_cream</desert>
</order>

AU EZE Ad 5 AAY o= |1 YEE 5 dd
o) <IELEMENT order (appetizers, desert)>
XML =4 @ <order>
<appetizer>Cream</appetizer>
<appetizer>Soup</appetizer>
<desert>ice_cream</desert>
</order>

WS

rlo

AYAETL o H YERE 5 i, FHA
Lhof gt
o) <IELEMENT order (appetizer+, desert+)>
XML <=4 @ <order>
<appetizer>Cream</appetizer>

ot

<appetizer>Soup</appetizer>
<desert>ice_cream</desert>
</order>

_17_




9

AU ES] Y& I3} Al
o) <'IELEMENT ice_cream (vanilla | chocolate)*>
XML +A : <ice_cream>

</ice_cream>

TEXT DATA who] & & o} Aojd deHEE &
b dlolE v 3 = 9ttt PCDATAXE CDATAA
o TS £FSA T PCDATAE A7 348 s
#PCDATA (] A4 X7} T}
=3
o)) <'IELEMENT name (#PCDATA)>
XML #A : <name>Frank</name>
[ 2.3] content model
223 JJEIRE A
JEYREE AHEE HAysts HAolt Ao A XML &4 3
= JNEIFEZ 5 oguiE 2ty ue AS Holr] §siA DTDe =
Q3 JEZFEE AodsA Hu dwtH oz o ETRE FAES A

S ERCh!

flo
el

2.41%}



m
®

Bh) 34
4 -
IATTLIST element_name attribute_name
CDATA default>
A g9 -
<IATTLIST book ISBN CDATA "89">
o A -
<book ISBN="89">The Hobbit</book>
A -
IATTLIST element_name attribute_name
(value | valuel | value2 | ... )>
SpE Bl -
JATTLIST book type (alla2)>
oA A -
<book type="al">The Hobbit</book>
<book type="a2">The Hobbit</book>
a4 -
IATTLIST element_name attribute_name
ENTITY default>
el -
Al E] E] <IENTITY iml SYSTEM "iml.gif" NDATA
gif>
<JIATTLIST book img ENTITY default>
oA -
<book img="im1">The Hobbit</book>
a4 -
JIATTLIST  element_name attribute_name
ID, IDREF,IDREFS |ID default>
IATTLIST element_name attribute_name
IDREF default>

_19_




IATTLIST element_name attribute_name
IDREFS default>

e

IATTLIST book cdnum ID default>
JATTLIST part ref IDREF default>
IATTLIST part_one IDREFS default>

o A -

<book cdnum="al06">The Hobbit</book>
<{part ref="al06">part one</part>

<part_one ref="al06 b204">a</part_one>

@4 -
<JATTLIST element_name attribute_name

NMTOKEN default>
JATTLIST element_name attribute_name

NMTOKEN,
NMTOKENS default>
NMTOKENS
el -
JATTLIST car license NMTOKEN default>
o A -

<car license="HDF321-00">Ben</car>

[ 24] NEFHFE B9 2 32

[ 24 <€ Btsiel ov= tha 2k

@ 242 - mzgy dojelAe ExAn prh gyl XMLoIA =

gAg] Zol FosA L

@ MY - dEHFES ol ydd & ol sunt Hdee] 753}
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@ Entity, Entities - Entity 7|9 =% Ao A JA R &= AAS
A Ha, olE NEYRFES Fow FHuehA vk wHA| Entities
= FAA 5 HEZFEZL st o]de AAE v As
odH A Ak

@ D, IDREF, IDREFS - ID “fEZHE= dHdES FL3t 2zt
ot JEYREZ} IDE A7t Ho dvtd P oE
2 XML #A A BE degdEd disiA fFde 24
gth. IDREF= 4] Ui Add ID s #Fxs)
IDREFS+ o8] 719 ID #& #xdvte= 3s A9stas IDREF
A=

@ NMTOKEN, NMTOKENS - ¥WIAE & &34 Fethe 45 A
oJstiie EAE Fdsith dE Eo ATAWME, FUSTEWI,
AgtEfs el ol FW o gle dolEe e fE&sith
NMTOKEN©®] 3&t}e] NMTOKEN s #Hd 5 Jde= whd
NMTOKENS+ o2 7§e] NMTOKEN & #Hg 4 9tk

39 A

#REQUIRED [l EZ]FE7

|
#IMPLIED |3t o“l“oﬂ ALgsio, o ERFE el ol A3gle] o
1-

=
[
_YE
:{U:
[m
il
0_1_4
1o
rot
|
2,
<
=
.
3
2
=
=
2
=2
m
)

#FIXED




= Zte o
XML “f/ﬂ U H-of &
=E & ARERL

o)

<JATTLIST person mood CDATA #FIXED "Happy">
<person mood="Happy">man</person> B

<person>man</person>

Supplied HEZFEE AH&3tA 2 49 XML A el
A e AEEA 2o DTD7F a3 AlEsA ddt.
Supplied o)

ATTLIST hat color (red | green | blue) "red">
<hat color="blue"></hat> %+ </ hat>

[Z 25] JJEZFHES UZE 3+

2.3 Inlining 7]

[3]9] <1-el A& Basic, Shared, Hybrid Inlining®] Al 7}#] 7S A¢ts
i vt ZF Inlining 7M1 QoFshd w53 2

2.3.1 Basic Inlining

o

@ ' cdge(FE AL WES A4 ALYWET} 7 ANRE AHGHA

Aosle] Q& APR AANE A4 wsE ARe ddoldow
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@ F 72 == Atolo recursive’t EASIHE B T s JdYWHEE
Az dyoldoz A gt

2.3.2 Shared Inlining

@ in—degrece edge(DTD 1#HZ oA =E2 0] 7HAH)e 71 1R
0 & =228 A2 deoldo=z AAsioh

@ in-degree edge’l 0% ==& AZ2% ddoldo=z At (root A
fHE

@ ‘<’ edgeR AZH A == A2 Yoo r AAZIT

@ 7 /e == Alod recursive’} EAEH & T el JdYWHEE
Mz dyoldoz Ay

2.3.3 Hybrid Inlining
@ '+ edgel} recursive’} =ASFA| &l in-degree edge’} 1H.t} &

=ESS FE EER inline AXUYE AL Alestal= Shared
Inlining 7193} <3t}

24 7449 Inlining 7|8

[7]12] AFo|A A AS}= Inlining 71HS 54 DTD=ZHE XML #49]
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&3 22 FESEY 21 wE 7)ol o]d wkel, A [2][15]9]
Mo A [7]o A A AE Inlining 719 < 7|8te g DTD &

Aol A ou Al AGxAES A= Do or HESE 7[HS B

24.1 X2R Inlining

e

@® Inlining 712 AT [7]olA AIAI$ Hybrid Inlining 71H& A&
=

@ XML key$} keyref AHE HFE3FF= constraint relations#hs 7Hd S
Tete] 7] ARE HEIIL

® XML B4 ALWES Aole] FE-A B JuE REFHI]

3l 2zt 22 "ol Aol parent-id $/4& F7hste] BEST

2.4.2 CPI(Constraints—Preserving Inlining)

rob

@® Inlining 7IHS A [7]o 4] A|A| gk Shared Inlining 718 S AFS-
o}

@® DID=E%H  Domain, Cardinality Constraints®} Inclusion,
Equality—Generating, Tuple-Generating Dependencies®} Z-2 2|n] %

QA AFEAES FEHN Wk

@ 29 AIFFEAES 7] Inlining 7I1HE S F2H oAl
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rewrite 3t}

X2R Inlining? CPI= DTDZHE ou]Al AlefxzE o= =3
of gtFojA 7] wiEel wlolE el TEolu Bl dHold gl sy
B

&A] Esbar vk w3 DTDe 743 dart AygFso] e,

g

ol 7} 71WEe] DIDS %g4el dais id 232 & 5 vk

Lo

A 3% Hybrid Inlining 7]

2 FoAE XML w49 A% dxiel 7]E2 <2 Hybrid Inlining 71H S

7] &3k},

31 XML &4 A& AA}

Hybrid Inlining 7oA & 7|Ex o2 XML 47 54 DTDE =3
i 7pAgsY = fragk DTD7F &A1t o 7Fgetar sid DTD=RE 2~
71nlE F&3%t. XML 415 RDBMSO A A&sl7] 3 da(~7]ntE A

Atz fet dap == XML 2419 AA|l HiolHE 2=dte d2he v

@ DTD == zZlo] A (DFS:Depth First Search)S %3] Hybrid
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o

@ A "HolEol sl XQuery9t 2 semi-structured 22l 23 o] gl

= 45 AT Aol d&He SQL Hojwow WEdr

® A9E Ay gaesE XML 49 gy = wrasio)

g9 AR F @, G ¥ =R WS Holtus o o f Adsd @

A, 2 =iddlA e WA e A S 7159 Inlining 713 NCPI-MDS 7]
Hoez FdstH, 4 7i¥el o8 A" Hdlods HaEMes Adew
HA gkt

7]2] Hybrid Inlining 71" 9] AlF-4 <l dagsL &3 2o,

&)
-
,_]
-
Sl
>
Ll
5=)
o,
:?L_‘,
_>|:
ne
2
™
)
.%
)
&
&£
[H
Ll
N
=
o
ot
i)
=)
o
2
o
it

Ao 3 art 9= w22 AJFOoZ DESE A s},

@ DFS Eeto] Wl & WE3s === “VISITED'® ZAlstal, A8 Az
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o

o PR ==&

g HE ¥z

ol
=

~
N

y
ulJ

=u

oA =B =

recursive’} &

Abolell =

- =
s ——

|

o

=
K3

-

0

]

Hybrid Inlining 71¥ol wel AAdE dgHE 18

ge 2o,

Ko
T

= i

5

CERE

o] root A|HE] thajr Leoli

A= RE.

E
g HES BE A}

O dYHE 19

=
=

2] in-degree

g o] O R inline¥ t}.

HA &= A%l el A= in-degree’} 1 ©]

S

L= E=0
R

ol
=

- root

- “«” Y recursive’} =4

Atolo] & inline A] 71t}

o] &40 2 inline ¥t}

@ in-degree”} 19

o
g+ == MRS E

@ 7 okefol

@ recursive’} =AY
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o2 AT

33 Ad

2 Zo A= XML 45 RDBMSE A&3&7] YalA A [7T1A4] AA

712242l Hybrid Inlining 71¥-& X oFth 7124l Hybrid Inlining 7]

o

o DDA FEF 5 9= B JuHe REES RESA 2w, F

=1
&2 dolge] HAl v g&2l ol AT AdE FAE 7FXITh
A 4% NCPI-MDS 7|

B o= DTDE 9 Al e #AY ~7|vz BES7] 98)A
DTD ztA3s} dxpe] 7 dAats AlAskal, 7159 Hybrid Inlining 7] el A
of ZAMCIAR dlojH o] FHE AANAA T&A deolde A
A4 7S AT =3I, DTD Wl F28 £ Jde oudql
ConstraintsE 1w 3til, o]& #AY 27nl=2 BET 5 & 7[HE AA

A,

1
O

4.1 DTD 74 38H(Simplification)

DTDE XML A9 F+x HARE 7]&st7] 98 AAE H ol s

olth. [11]9] =¥ DID=RE BAE 2792 #8287 Q¢ DIDe| 2
A2dol @ BAE 927 98 DD 43 #3¢l wWe Input DTDE 1+



28A 71tk 28y, DTD b 43 73S AXdEA 99
Hojol shi= FREC] &AL, o]F Qi &E&A oA XF 27|vtE A

Al Bk (29 411& 97 [11Je]4 A5 g DTD 2Has Aot

o

=

[

27|nlE BE

Eu

g g™
|

f":

i

-t
| e e
o)
™,
haay

[29 4.1] DTD 34 3H(Simplification)

(19 4.1]el= 57F41e] DTD zbas} qf# o] A|A=e] glth. DTDeA
B 4 e AR E7ta [2F 4119 ks FHE AAHA A

e zdete AL 1,2 3 AFoIn 4, 1, 2 HE AL e
AMAE 7 AAR 7 ANAE “default” AR WMIAFowN oS
o Alkzde B vyt e 2, 3 rFAA T Ak} ol
dEHE FAA st A dEdER e v e Beta,
oAMAR wggoeRA A7k A Adl HlEEH]] dHeld A4S
Ze#@dth o8 S¢], <ELEMENT A B | C | D | E)>¢ 22 defwE
Aele deHE AZF A4 dEWERAN B, C, D, E T dus kv
g ZHA=dl, ofel g enl= @AY 27]vke] NULL, NOT NULL® 7
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How A & ok e, [2" 4119 3 qrFel oa) old dyuE
4ol <IELEMENT A (B, C, D, E)>& Wgto] ¥, A dHHET} A
H =AUE B, C D, E9 A4 dAYHES ZFgets oo 47 dAtbate
olm 2 WAy WA} wehA], WatE A HE HoES 71X 1 Inlining 7]
How 27|ntE A, (19 4.2]9F 2ol Hrh

%REATE TABLE A

B VARCHAR(20) NOT NULL
C VARCHAR(20) NOT NULL
D VARCHAR(20) NOT NULL
; E VARCHAR(20) NOT NULL

(28 42] o7} AEE 32 Dy oA

(19 4219 @eolae Ae) DTDO] ovHQl Rre 973 nEshm
vk 2 = glvh 7 Adael Aehe] oS FAHA FowA A
AE AAFOZA DTDE BFAE 29 & 9 P T /A Az
2 4 otk 94, 3 WAlE <IELEMENT A B | C | D | E)>9 #H9g
<IELEMENT A (B?, C?, D?, E?)>% W3S 3ki= zlolth o] 7] A, 2" it
At A AYREZ} 0 EE ] A4 ALHEES A & ket oy
o]7] wol AW 27wk A Alo] NULL ZASR " Qakxe] ofn
BEZ S Ak o] WPl wHe 44E deoldel B NULL go] &
Atk dolth theoE T WA WWe A PEel @ g NULL
e WA FY 5 AR @ otk P At 44 dewE S
A AASE shtel A4 AUES A 5tk ouE AX7] Bl
27)ok Y A olelF el E ol A A deMES doleE A

-



o Aeolae A4 A

(EREATE TABLE A

BCDE_Column VARCHAR(20) NOT NULL
i nodeType VARCHAR(20)

[19 43] 9n7F RER F2 dyoA

T oRA gyeR 7 AAAE tE A Sole DTD tAs dArE ofd
Inlining <185 AAA 7 AMAES tfFojok 7] wfjFol Inlining 9
Tdo] ta HFRsAE Aol oy, EFad A s wAE

2 9o [2¥ 4114 AAEA kAT DIDe] B3 e Zol7] ¢4
Z7lHolof a FHES delel Qe DID 43 da: (19 44]
o 2.

iy

1. e+ — e+ : Cardinality Constraimts=S #|ofl 24=f

2. e? — e : Cardinality Constraimts= $loll 2i=f

3. (e, ... le)— (e, ...... e): EET Yol Hd= Holl U=
4. (@ (e, ....edr = (e~ ... e

(b) (e, .., e )+ = (et ..., e, )
b. (e,] ...leJlle ] ...1e’ ) — (e,] ....le, le ] ....1e’)

6. (a) e+ — e+, (b) e+? — e+, (C) e?+ = e+, (d) e?? — e?

F A i N - N -, L SN - |

(19 44] =H 9 DTD 743 dx}
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(19 441e) 7 FHE el e 57k EASA e, 2 A9 39

b [ 45]9 2o

* + 2 default
* * * * *
+ * + * +
? x x * *
default * + * +

i

(29 45] #2791 48 Vs A4S

e
o
N
.
=

[1% 44]9] A€ DTD 3t4st dapolA A 35 =
HE2 AW HERt G do 48 5o, 3 74 & 5 3ol {0
L3 A el JhEst dEdES {0, )9 LAl shee dHEES ¢EtH
Fds g ALUE= {0, .38 o] Thesiths st AZWE A9
= ztaskd = vk 23 {0, el EAo] Jhsetthe st dAHE A
oz astHlged= ddfel on el ARl {0, .)o] o] Thsdr=

71%9] Hybrid Inlining &1gl&< 7|Rko =z WA &2 Ay o)A

A4S fldE ¥ NCPI-MDS ¢ 52 tha7 2.



+7449 DTD 43 422 AW DTDE Inputez Wixoz DTD
adEs A aHze] 74 =252 DTD dWE, =R
ES yehinh 7 devEs adzel AakstA @ vk e
FrESE f1akxk= DTDOIA Aejsfol ol wha DTD e oA

DTD &=l M=z dyo]doz whEo] AHoF 3ki= top nodesE

A ZFo &7 DFSE A 33t} top nodes[2]e] A& t}e-3p 2}

- DTD 22 oA ot =525 =gdd ¢ e ==(FHAY
9 xE)

SRR wEdA A wmER W A 0 e od A7

A

A2 ==

=

- recursive’} A3 F == F U wE=.

top nodeE AlZSZ DFSE 3t &9 U top nodeE WH}A] g+
b e =Y 7153 leaf nodeES #HE top nodeZ inlineAl 71T}
DTDel Aolg ojdg dejHEr FE deyErL 4 F glounz A

HE Elolgel AYE RIS TR

0

171 Y&l nodeTypeoldts £A4S

O

27]ute]| F7}skT)
A E = 27)vte] &4l o5 top nodeZHF-E leaf node7t#2] 7zt

REES] o]2d] "2 Bola FAET. 3k DTDA ID EFle] of

golue] Qom o 78y FHow Agehi, 134
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gojdoll Sal AZsty] 93 shve] ZAHS AAs, FE
AA A" delEyE oW JdYHERIANE TRy 9%
choiceTypeo|&t= ZH S F7}3kt}

- AoEojX = A =EVF HEE w=EolHA AlRe oo R
AR A= A= 7F 242 wEwith dyole] AAEE AL )
A8zl fal 2 A mEE T AFEE shue] deelds
Aadeta AA A" FEol oW AYUERIAES &6y 96

choiceTypeo] 8= ZHS F7}3ko},

® @ T O7Ae dAE 9 ol FEH= ZeelAle] gle WA W

A,

@ F29 g ol T TIUID), T20D)e] FEE zt= iy olido] Holxw
F 0 o] EAsyH, ol Huo]AS TABLEUD, nodeType)d
g o] el oo w B3It

9, TIUD, valuel), T2(ID, value2)®] FEE zt= ddo]Ado] F 7l
o] EAgA, o5 Heo]AS TABLE(D, nodeType, value)e] 3
g o] stitel deoldow FdAIZITh

@ mpAE o ® “” Akt o wrEoA= Helo]dd FE HolA

Atole] #AAAHRE AHFSIE  asterisk(parentID, childID, parentType,

childType)®] #ulo]AdS F71gth. o] o] o] &34 DTDU eI
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Aol 7 QAR Aolw Rr-AY BAYRE Ak oF ~
Avk G4 XML dol8 A% Ao F2e AAN F F 92 Bw
obueh, Aukael J1E7Ish se7)e] = 2

A4 AYWMES FAsE SFA Gl dolA FANES BET »
W oohUe 44 delmEd A PR AeWES gAsts 432 Pa

JAME UGS Fol=H =

o
o
i
O

43 DTD W9 9n &l AFx=7[2]

DTDANA F83 5 ot o =Q) Ackzas 243 27l A w3

T ool Atxnse e 2

.

3

A

O = AFz=zd - DTDAA F22 = d= =l Algzd
o] grol 574 HAeel pte=m dd W & 5 vk JATTLIST
author gender (male | female) #REQUIRED married (ves | no)
#IMPLIED>9} 22 dHHE HoJoA & 4 Q%] author dTHE
© HA4 S =Z gender$t marriedE 7FA L, genderghi= 42 O EH

“male” T+ “female” <ol stUE zte=th T3 marriedgls $A4 2

J|m

FtoZHA Tyest Hi= "not Tl stuE e = 4 ok olH@
A [ 46l 9k 2ol #AY =7|vkellA] CHECK &3 Abg-3he]

HeEd g ok

CREATE DOMAIN gender VARCHAR(10)
CHECK (VALUE IN ("male”, "female"))

CREATE DOMATIN married VARCHAR(10)
CHECK (VALUE IN ("yes". "no"))

[2¥ 4.6] SQL CHECK A
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T3, #REQUIREDS} #IMPLIEDS} 22 £ [17 4.7]0 A 9} o]
SQL®] NULL, NOT NULLZ H<Eeo] & 4 9t}

<IELEMENT person EMPTY> ?ﬂﬂiTﬂmﬂﬂﬂﬂm

<IATTLIST person
fo COATA #IMPLIED ool M

In CDATA #REQUIRED> |

[1¥ 4.7] #REQUIRED, #IMPLIED 474 ¢ R &

@ W45 Atz - DTD WA #2808 5 9l hgse & 7}

A 24, [£ 4119 2o

B T AAE=} S
22 AYHEZS 0 £ 3 S 7HE
Al 1d{01 | 2 P 2 e s 7k
=]
22 oA 183 A 3 A R
Bl 1 (1) |defaule| T T ‘;o} ke s
2=
C |14 A0, ..} * 22 daHEZ 07 oA JHA = 9e
D [1dW {1, ..} + A2 AYHES 170 o] 7Hd & Q&
[3 4.1] 7}s 3 Cardinality Relationship
[3E 4.1]9 FoA F2ZL 5 de AFxAE Al 77 A%

A WA= 22 dYWEZE NULL o Foll digh Alfxrdozn, [
411914 A<} C= NULL Constraints® HF=E 4 Qi B¢ DE
NOT NULL Constraints® ®EEE 4 ok F WA= 22 dAgHE
7F gk oo vERE 7 A gleA] el tigk ConstraintsZ 4, ©]=
A2 dHETE 718 ok ¢ ¥ yEd e ouE BES] 99
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2o 7 Equality-Gnerating Dependencies(EGD)® <& dth [&
411914 At B7F olell sfgstal, #AE 27wkl Al SQL UNIQUE 4
= ARgEA BER F Atk mpAToRE A dWETVE 3 M
LEokek SFi= Ao th3dk Constraints=4, [# 4.1]914 Bt D7} 9]
of & &3lal, Tuple-Generating Dependencies(TGD)Z4 &zlA Qi)
TGDE #AE 27|vte BEsks WHE A4 dedET 22 Hol
=2 wj3dE 4= NOT NULL, Constraints® H<E5 3, thE H o]
22 vgg ASoes gy Adzder RnEHL

Inclusion Dependencies (IDs) - IDs¥= XML ¥4 o E4 &A1 3t
o] th& £A9 oz yepjornt gtrhel= ofujeth. #AY ulo]H
Hlo] 2z o] Ze] FxFZAAdel dwtstd Jidolel & 4 Slth. DTDolA
IDsE F£3% & 9+ 24+ ID, IDREF, IDREFS £4¢] . [17

<!ELEMENT person (name, (email | phone)?)>

<!ATTLIST person id ID HREQUIRED>
<!ELEMENT contact ENPTY>
<!ATTLIST contact aid IDREF  #REQUIRED>

<!ELEMENT editor (person*)>
<!ATTLIST editor eids IDREFS H#IMPLIED>

[7219 4.8] person DTD

[Z29 48]914 & 4 X0l person AHHE= FA9 Fro] XML
Aol A e s Ztete ono IDE AHoH id $A4S #E
o ayBe=z, o] £X42 person AHEZ #AEY 27wtz ojF S
o, 7[E712 ®BEel d 5 vk, 29y, [2E 48]9] DTDOlA o F
23 AL IDE Hod id 47 IDREFZ Ael¥ aid, IDREFSZ A
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ol eidse] #AE £ 4 9l IDREF$} IDREFSE Aol® £A4S
XML A el ID2 Aold &9 e Fxdvh 7 oo Ao

3

N

+ IDREF7} ID #& 3huyt 7} W IDREFSE ¥ 1D
s Zreve Aol oldd on EF #AY 27wt BEo] o
oF dt=tl, olx UM AFIE ID Fto] BAFH 2A7|vte] 7RI}
¥ a1, o]& #F =3+ IDREF, IDREFSE AHol®H £A4L 97| Atz

i

N
%o,
rr

= =2 T M

Ao E XML #4252 RDBMS®Z A &3817] 9laiA NCPI-MDS 718 &
AA Gk, 2 oA A Alg NCPI-MDS 7% 94 Inlining &ag]&5S 4
&3}7] el DTD tAast das FATo=M DIDAA F28 5 U=
B guARl FEES HETT. o ® NCPI-MDS 712 7]E&E9
Inlining 7] ¥ £l 4

A A Bas)
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5.1 restaurants DTD oA

(29 51]7 e DTD7} &A%t} 714 k).

<! ELEMERT
<! ELEMERT
<! ELEMERT
<! ELEMERT
<IELEMERT
<V ATTLIST
<! ELEMERT
<! ELEMERT
<V ATTLIST

<! ELEMERT
<IATTLIST
<! ELEMERT
<!ELEMERT
<! ELEMERT
<! ELEMERT
<V ATTLIST
<! ELEMERT
<IELEMERT

5.1.1

root {city=)>

city {state?, restaurants, reviews», name)>

state {#PCDATA)>

revievs {review=)>

review {#PCDATA)>

revievw rids IDREF #IMPLIED>

restanrants {cuisinex)>

cuisine {restagrantx)>

cuisine type ({(French | Chinese | American | EKorean)
HREQUIRED:>

restaurant {(appetizer | salad | desert | entree)=, name)>

restauorant id ID HREQUIRED>

appetizer {name, price)>

salad {name, price}>

desert {name, price)>

entree {name)>

entree spicy CDATA #IMPLIED>

name {#PCDATA)>

price {#PCDATA)>

[2¥ 5.1] restaurants DTD 4]
7]& Inlining 7]l 93 ol A4

[2¥ 5.1]¢] DTDE w2+ XML 42 AFst7] Y 712 Hybrid
Inlining°l A DTD #A1& A& [19 52]9F & DTD 2 =& gAJg

o
T 3
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[71¥ 5.2] restaurants DTD 13 =

[18 52l AH ==+ DTDAA jEGHHEES on|dti, =9
== Abole] edge™ DTDo A O] “x” “+7 “9” AiatE HAIStaL, AXA7F
Ve A 9 edge= DTDOA] AA4kAl glo] Aoj® dgHE = wzA
e Uelfolnt s AYHEE A= edgeolth o [1¥

52]°] DTD 182 & 7|wto & DFS &AL EaA A 2o o) [1d
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(728 53] DTD L ZHE wEojx =

AYHE 18

CREATE TABLE [roat]
[roatID]

?m‘l'l ThELH [eity)

[eitylD]

[eity state. igroot]
[elty.gtate]

[eity. name, isrant]
|eity. nums]

|eity, paront]D]

leity. parantCO0E]

?mﬂ? TAELR [roviows)

[roxlanslD]
[ra¥ions. parent (D]
[rawiawg . parentCODE]

?ﬁﬂ TAELE [desert]

[desertlD)
[desert, name fstoot)
|dezert, nane]

[desert price. isront]
|dozert price]
[desert pareat]D]
[desert, parentCODE]

CHEATE TABLE (reviow]

VARCHIR 20] [rertenlD]
[review rest, isroot]
[raviaw rest]
[revien, parentlD]

[ravion parentCODE]
;mmm (i:RE.tTII TAELE [cuisingl
VARCHAR 200 [cuisinelD]
A et Ewilino.tmihmtl
: cuisine, type
ﬁm!g . [culgine. parunt1D]
| euisine, parentCODE]
E!IElTI TAELE [restaurant]
[rostaurant]D]

, [rastaurant, namo, istont]

i [restaurant. name]
VARCHAR(20) , [rostaurant. paraat I}
VARCHAR(20) [rastaurant parentCODE]
VARCEAR(20) |

?RHTH TAELE [ontren]

[entrealD]
VARCHAR(20) , [entree. nane, gtoot]
Bt ) [entroe. name]
VARCHAR(20) [entree. spicy, isrout]
Bt ; [entres, spicy)
VARCHAR(20) [ontroe. parent[D]
VARCHAR( 20 , [entree. parentCODE]
VARCHAR( 201 )

wmma
VARCHAR (20)
VARCEAR| 20)
VARCHAR (200

VARCHAR(20)
Bt

VARCHAR (20)
YRCHAR 201
VARCEAR20)

YARCHAR{20)
Bt
VARCHAR(20]

VARCEAR(2O)

VARCEARI 201

VARCHAR(20)
Bt
VARCHAR (20)

Eaam TABLE |appatizer]

[appetizer D]
[appetizer. nome, fzroot]
[uppetizer. name)
[appetizer prico. iront]
[appetizer.price]
[appetizer . parentID]
[appetizot parentCODE]

E::RHTH TELE [galad]

[saladlD]
[salod. nase. isroat]
[salad. asel

{ealnd. price.israot]
[ealad. price]

; [zaled, parentID]

]. [ealed. parentCODE]

VARCHAR(20)
BIT
VARCHAR( 201
§)
VARCHAR( 20)

VARCHAR (201
VARCEAR( 201

VARCHAR(20)
BT
VARCHAR( 201
T
VARCHAR(20

VARCRAR(20
VARCHAR(20)

[72¥ 54] Hybrid Inlining 71§l 93] F=¥ o)A
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5.1.2 NCPI-MDS 7]®ol 23 dagolAd AA

B =R A AAlsk= NCPI-MDS 71¥ %= DTDE 343
Wi ow [19 5519 2 DTD 1 =5 A3t 22t NCPI-MDS
71Hel o BEH ARES DTD 2= Fds7] &) [23 5.2]004
B DTD 225 AFE3HA] & A7 [2]o]A4] HolFa 1= Annotated
DTD Z#Z(ADG)E AH&3te] xdgth E3h <A [2]9] dele] ADGSH=
g 7 AR Aol AYUEE g zoA e =2 RS AL,

A
A?
B : default
D:+
e i
,"”( ‘French”, tiﬂ?_
“Chinese”.
“American”, K
k- Korean )
3 A
[1¥] 55] restaurants DTD® Annotated DTD L@
[Z29 55]¢] DTD 2 =& 7]¥ke 2 NCPI-MDS 7|¥e we}
dyolds FE3] d [21 56|97 22 ddods e 4 Q)



1|1F.I.TE TAELE [root_reviews]

CREATE TAELE [cuisine]
" V . & ,:
C haetel - e [cuisineld] TRGHR(20)  FRINARY KEY BOT WL
] ; [euisine, type] VARCHAR(20) WO WULL
. CONSTRATAT type
(REATE TABLE [cityl (HECE, {[cuisine. type] 1§ )
| ("French’, l..hl!etc- . metican’, “Torean'))
[eityID] VARCHIR(20)  PRINARY TEY WOT WOLL |
. leity state] VARCRAR(20) WAL
i [eity. nase] VARCEAR{Z0)  HOT NULL
! f:mti TAELE [restaurast]
i fid VIACHARI20)  PRINARY EEY T WULL
renienld] VARCHAR(20)  PRIMARY EEY HOT WL [restaurant nase]  VARCHAR(ZO)  OT NOLL
[review, rids] VABCHAR (201 WL
COESTRAINT FE_rids
FOREIGH BEY ([review rids])
: FEFEREWCES [restamrant] ([id])
CREATE TAELE [asterisk] Eﬂ‘“ THELE [choice_tb]
[ . . )
[parestiD] VARCHIR(20)  HOT WILL [choiceld] VARCHAA(2Q)  KOT HULL
. lehilelD] VIBCHARI20} T WILL 5 e ] =
: [parentType] VARCHAR(20)  WOT WULL ' chofce, nase LU
[childType] VARCHAR (200 80T FILL . [choice price] VARCHAR| 20 WILL
L CONSTRAINY P_asterisk Inelos. biarl mﬁj Hi
PRIMARY REY { [paentlD], [childID)) TRleY Bt (Cchaiceld], [aodetsodl]
|
[ 56] NCPI-MDS 7|H o= 29 dg o)A

5.2 restaurants DTD9] A A% uv|n

5240 A v = 7]£¢] Hybrid Inlining 7]

deolda & =&

o

T

o]l W

Aol &

M

o]j_r

91tk

| A A A8k NCPI-MDS 7] ol <]

52.1 DTD 743} A9l o]

71 2] Hybrid Inlining 7| ¥l += DTD 7+A3}

5.2]°ll A

X /\ o]E.o] rﬂ

sh=Ao e ARE ds
7ol M= o] AH= B

9] DTD2] 2uj&el HHE
ALY omukS B FETITE “x”) 497 JARARbE=

PN

T Ae o

o] "t

A

-

24

=

R

5]

rr

i)

-

T

Wl s+
3 FE

das AAEA [2E
%)é]s ;]—’—’ “*”’ “?”

delojde] M= g wofof

2} o] 7] <] Hybrid Inlining
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SEA R [Z29] 57]01 A & 4 5ol B =FoA A A]F= NCPI-MDS
71 M-S Cardinality, ="1¢l A ¢kx7A, Choice G4HAF AW 55 wES

o},

¥C

A7
B : default S H2EH 38
C o= masan,
D: 4 WDE i
(EFI‘EI‘IE"I" A
e ! “Chinese”, |
Cardinality 2% \ = American”, -
\\‘~§ﬂ'nf-‘:')’

Choice A AAI B H
[19 57] HEEH+= AHE

522 HEHE K9 Leoldo=s wjjg

71 2] Hybrid Inlining 718 e #AH oz AF3 5] DTD HA 3}
Aats FAsIe] gn)F e HARES HEY SHPgE oS FEIHE

deoldez mjBAd = = WRle] dastal, & =wolAs 43800 A

olg Awdrh [19 54l & 4 fl%eo] 7I&9 Hybrid Inlining
ZIHA A= ou Al AHES HES T F glonz onzQl HH 5o
FEHE ol YetyA &=

SEA g B = o] 71¥el NCPI-MDS 7|¥H-<& &A% DTD 7+4 3}

A3e B wEH YRES (17 58139 o] FEHE Ydo|HoR

rl
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—

WAL ek

CREATE TARLE (cuisine) NULL, NOT NULL It =21

|
ouiginel) TARCEA0)  { FRINARY GY IOT L
o [cusine e TBCRRI0) [ O1 WL

, OTAIN
OB (loigise tre] IF
Proach, Chisese, merics, Torem))
| CHECK MISF=21
llmrlnl.ilminl
(revienld] VARCHAR(20)  FRONARY XEY JOT WL

o (review.rids) VIRCER(20) WAL

. OSTAIM
FOREIGH EBY ([review.rids))
REFERECES (restaurant] ((id))

FOREIGN KEY Kl 2f 3=
[ 58] HEoldo g wgdy= AoFxx

523 &7 ol A

71E] AAE Inlining 7|HS &84 ol A sk a7}
7] witol B "ol do] Aol Har, o= Q3] He] A A %<
Hlgo] AXA ©o} [29 59]9F 22 XML A& AZs] 2k [19
59191 XML #Al+= [19 51]°] DTDE W&t
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<?xml version="1.0" ?>
<root>
<gity>
<staterHew York</state>
<restagprants:>
<gunisine Lype="French"=>
<restaprant id="rl":=>
<appetizer:>
<pame>appetizer—-l1</name=>
<price>10000</price>
<fappetizer>
<appelizer:>
<name>appetizer-2</name>
<price>12000</price>
<fappetizer>
<deseri>
<pame>desert-1</name>
<price>2000</price>
<fdesert>
<pame>restaorant-rl</name>
</restaurant:=
<fouisine>
</restaurants>
<revievs>
<review rids="rl1":=>

<freview>
<freviews>
<pame>city-1</name>
<fcocity>
</root>

[2¥ 59] restaurants XML 4]

[Z27 59]¢] XML A 7F 712l 7ol ola Ade Leeo]ldel 2A

FEZ AAHe A9 (29 51003 2,
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o7 'quﬁlizr'r' 0] E2] UIUIH('Ba“lc‘fIL]Middlrlwzrn‘ urmuunur__. (LOCAL) ZI%El) li=1lEd]

I pp

| |appetizer1Zs 0 appetizer- 1 [1] restaurantiZd  [restaurant]
ﬁneuzerﬁﬁ (] appetizer-2 [} I2!l]] restaurantl2Z3  [restaurant]
7]

appetizer 0|2

G ‘root* HIO[S... E“EJ@

Tu ‘city” E10122] HIDIEN'BasicXTOMiddleware® GIOIEIBIDIA, (LOCAL)' 2BED) [T|F_|[§
-lmi—mm_m:mm- root]
| [cityl New York rooth xou|
3
city €012 root €012
—
= | BX] in ‘review' HOIZ J L{Il]iEH'Easn:)’TDMlddiewarE E”ﬂtaltﬂ |- ||UIE|
cuisine,type isrd cuisine.type [ cuisine, parentD] cuisine, parentC
cuisinel 0 French city! cty @ B _JreviewlZ3 0 GoodN! reuews!23 [rewews]
cuisine HI0|= review H|0|=
£ lJlﬂIt'_t[‘Bz cXTDMiddleware’ Hluimuul,\, (LOCAL) 2iFEl) T ‘reviews' HIOIZ2 HIDIECB
desg,g 1 teviews|D teviews, parentll] reviews, parentC
:‘reviewsIZS ETEEE] [city]
»

desert H|0| 2

reviews HI0|=

restaurant’ H01=2] ol 0lEI{*BasicXTDMiddleware" HI0]... E|U&‘

restaurantll | restaurant nanme restaurant nanme| restaurant paren| restaurant paren|
restaurant!Z3 0 restaurant-ri  cuisinel [cuisine]

restaurant €|0|=

[729 5.10] 7]<& Inlining 7]Woll 23] A HolE= A%
tho o8 EH =R A A A EE NCPI-MDS 7)Hel o3 AAs+=
[19 5

delo] o] [29 59]¢ XML #A47F FZ24 Add 4=

Fiass
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T ‘NCPI-asterisk' 6]0]22] HI0IE(‘BasicxTD.... [2][E)K]

‘i "NCPI-choice_tb* H01=2| HI0IEI(BasicXTDMiddleware"... g@@ parentlD childiD parentType childType
[ [choicsl) [nodeTupe [choicename |choiceprice |choicespiey ]| [—{o1&  cusinel2  cly cusine
choicel appetizer appetizer-1 10000 <NULL> city123 reviews 123 city IBYIEWS
|| choice? appetizer appetizer-2 12000 <NULLY 'l choicel restaurant appetizer
|| choice3 desert desert-1 2000 <NULLY i choiced restaurant  appetizer
| rl choiced restaurant desert
reviews 123 review!23 reviews review
root! 23 city123 root city
»
choice_tb H|0|=

asterisk 0| =

i 'MCPl-restaura... E|@E

il ‘NCPI-city’ 8]0] 221 HOIEI("... E@E' id estaurant‘name
_ y.e ity.name | 11 restaurant-ri
:‘cityl23 Nesw York city-1 3
»
- = restaurant B|0|12
city €l0|=

‘i ‘NCPl-review' H0{=2] I0IE
| reviewlD [reviewsrids  [res

:‘ review1Z3 1
3

i e
root_reviews H|0IS review H|0|=

5.11] NCPI-MDS 7]l 23] AAdd HolE2 A%

T NCPI-cuisine'... [ |[B]&]

cusinelD

cuisinetype ] i
:‘cuisine% Franch :E;Ite]\é?m
3 »

cuisine H|0O| =
[Z29

reviews
roat

[ 59]¢] XML #A°l 3t semi-structured & 2o]lo] F o
A= “UrEY o]F o

= 23

XQueryEs &3t o F [1¥ 5.12]¢F &2
restaurant-r1Q) d2EF & 289 o5 714, spicye=?"

HE3L5 = XQuery©] U
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<restauanramnt>
{for Sp in document{"rrxs_xml"}f//restauvrant
where Sp/nameltext() = "restaorant-—rl1~]
retarn
<appetizer>
t

for Sb in Sp/fappetizer
return
<name>
{Sb/namesftext(}]
</name>.,
<price>
{Sb/price/text{)}
<fprice>
3
<fappetizer>
<desert>

for Sc in Spfdesert
return
<name>
{Sc/namesftext(})]
</name>,
<price>
{Sc/price/text{)}
<fprice>

<Ffdesert>
<salad>
i

for Sc in Sp/salad
retuorn
<name>
{Sc/name/text()}
</fname>,
<price>
{Sc/priceftext()}]}
<fprice>

<fsalad>
<entree>

for Sc in Sp/fentree
retuorn
<name>
{Sc/name/text{})}
</fname>,
<spicy>
{Sc/aspicyl
3 <fspicy>
<fentree>

<frestaunrant>

[29 5.12] XQuery # 2|9

RDBMSel Ad® XML =A< dHeolgol dia] [27 5.12]¢ #eojoj7}
o]Fol A HH HAAsA SQL EFoZ Wilo] o]Fo] Hof s} W

2 =2l HAE dovtes g o) dshA et e,

719l sHAl W ko] o] Folxl SQL #7dS olds) BW [19 513

— 49 —



SELECT [appetizer.name], [appetizer.pricel, null FROM [appetizer]
WHERE [appetizer.parentID] = (SELECT [restaurantID] FROM [restaurant]
WHERE [restaurant.name] = "restawrant-rl')

URION
SELECT [desert.namel, [desert.pricel, null FROW [desert]

WHERE [desert.parentID] = {SELECT [restaurantID] FROM [restaurant]
WHERE [restaurant.namel = 'restaorani-rl’)

UNI0K
SELECT [salad.namel], [salad.pricel,null FROM [saladl

WHERE [salad.parentID] = {SELECT [restaurantID] FROM [restaurant]
WHERE [restaurant.name]l = "restaurant-rl')

URION
SELECT [entree.name]l, null, [entree.spicy]l FROM [entreel

WHERE [entree.parentID] = {SELECT [restaurantID] FROM [restaurant]
WHERE [restaurant.namel = 'restaorani-rl’)

[19 5.13] 7] Inlining 7]'*Hel %= SQL & 2] o]

GO0

SELECT [choice.namel, [choice.pricel, [choice.spicyl
FROM [HCPI-choice tb]
WHERE [choiceID] IX
(SELECT [childID] FROM [HCPI-asteriskl
YEERE [parentID] = (SELECT [id] FROM [HCPI-restaurant]
WHERE [restaurant.name]='restanrant-rl'))

G0
(28] 5.14] NCPI-MDS 7|9 "= SQL A 2]
(29 51313 [Z29 5.14]¢] ZojojoAa] & = o] 7|&9] 7oA =
Z9l 4] Azle] UNION ¢4to] SEojrlmg we H| 8-S SAyAFIT

4
21 NCPI-MDS 7ol A= @A Al Weo] %9l dxler e AyE

L
ftlo
N
N
N
k!
%0
rir
o,
%
et

Atk oS 5o, 3 X9 dETe] oy a7

XML A& fdstiL, o5 F29 dellojdoz Add 49 71E9
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lo
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w9 cuisine AeWES] type Z4o] =rgl AlfEAS
xﬂfi]:g;d 744, o] [cuisine] Z# o] ddA £ 4 9150 SQL

CHECK H& HFo] 3.
o8- DTD 2ol A g2 el whet Hyold A4
A k= Al NULL, NOT NULL Al¢fzHdo= nEY,
review AZHE] rids 4] Inclusion
DependenciesE 7}4. o= [review] Zd o] A A
71271, 7] Ao w BEH,
[choice_tb] #d# oA o] appetizer, salad, desert,
entree EHUES R HolHE A3 7]EY
Hybrid Inlining 7]'Ho] B ol & A
A= g shte] oo HoleE Ao =N

Inclusion

Dependencies

g4 H8E EY T U
S5 dlole | [asterisk] HHolAE &3l T4 HolHE AAT F
Al A NI, FF@F HA ERE & T S
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ABSTRACT

NCPI-MDS:New Constraints-Preserving Inlining
method with Modified DTD Simplification

An, Sung-Chul

Major in Computer Engineering
Dept. of Computer Engineering
Graduate School of

Hansung University

XML 1is a standard language to express and exchange the data
over the web. Recently, researches about techniques that storing
XML documents into RDBMS and managing it have been progressed.
These researches use the techniques that are receiving the DTD
document as an input and generating the relational schema from it.
Existing researches, however, do not consider the semantic
preservation because they only focus on the simplification of the
DTD. Further, because existing studies only focus on the
preservation techniques to store XML data such as content and
structure. there 1is a troublesomeness that have to use the

stored-procedure or trigger for the data integrity.
This paper process a improved Inlining technique to create

effective relations and to preserve semantics which can be inferred
from DTD.
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