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An Efficient Schema Extracting Technique Using
DTD in XML Documents
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Abstract
XML is fast emerging as the dominant standard to represent and exchange data in
the Web. As the amount of data available in the Web has increased dramatically in
recent years, the data resides in different forms ranging from semi-structured data to
highly structured data in relational database. As semi-structured data will be represented -
by XML, XML will increase the ability of semi-structured data. In this paper, we
propose an idea for extracting schema in XML document using DTD.

19 E © XML, DTD, w7Z 3 dlo]g, sic]delE d4At
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XML[12]& W3Cel <& #<¢td SGMLeY &
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g AoA HOlEE mesr] 93 EE doolrt.

g oA thFoix|= ulolg ] o] FEIA
Z7tebA A dlolEle Yol AFH FxsEHA @
e Z Z dolg et A FF TF&7 v
2 nAse] YA ¥x, BLdsa EFFHA T
z2 ARE Isa e v FzH dolH
(Semi-structured Data)&°] Z7Fetx  UTHBIL
XML& ojg§ ut 7229 dHolHEE HYse
FFoz SAs: Yo o FEA4E IR
Rolt},

XML DTD(Document Type Definition)g %
A BAZAN gAS FxE l&stn v
(12 A9 325 Ab&xr7t d3ts A2 A9
g q9lod, o3 TR FEAAL I 3
Bl dolHE XMLE BdE & A dAEd &,

S g%

+ ZRUstE AFHYREAT HAbnA

o AT A/ AAYBFATHE @5, Fohil

QoA £&5E dolEr 54% Ju2 A%, A
& ouith doz Yol ¥ F&
H dolHE gy XMLEA S Bolxd 1 d
olElEztel omF, T2 AAE AT 27
UP%:_—’%%?‘SP&] o] w2l dolHE Fxs AA
ARER 7H1AE BE £ de Mz AT 7]
HEo] Wasdo, :
B =29 Yux RE AL o #th

2" e u 7zA deolHe, XMLueH =@

A sl AW 3AE BAATE AWy
3, 4del e Avlu 2EEHe AL oA
gog 5o d8g Beth

2.4 gxH g OIEl(éemi—structured data)
Q) AoA olg e dHoEE Fde 7IE

dolelmolx Alxwel 2vluhsh gol FH3tm
duH FEFZE oFYAT 2 dolEutth of

W dde YAsE F27 EAstE dolHE v
%2 dlo]E(semi-structured data)t FTH89I.
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21 4 =X HolEe F &4
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A & Ak 71EY doly HlolA AzddH 2
7lotel dojelete] FHol HE & AF|vle
doleuoj2e TZE EAleE 9L sxn o
o= dHo]g wolA9 3t QU2ElX(instance)o]
o} SRRy 223 dlolHol A A7|nte do)
Elgte] Be FolFd ol Alekd o &, £7)v
b w§ =23, A9|vkrb AFE ¥EEm, A9)ule]
3§ A a7t AbebA T

22 8t =X o olE{(semi-structured data)el off

fEHQ ¥ T2 HolelZE HTMLZ &
AY EXE 42 £ 4 . HTMLEZEAE 9%
dAE Zxos g Bao] o PRYEHE X
g3 & AA dolEe TF TR ohdE Z
dolEluitt AA9 HolH FzuUE AL
t} V|EH e g HTMLEME F43+ html, title,
body Bl2E& TFAsnE AT HolE = body H
a2 ol Abgtel ek wal o vhgg e
9] o]dHQ HOHE Hlao] 9% FRARE ol
S8 vebdch

vt 2 dolHE EFFA BE4E EY B
AY dlolg Zdoly MA XFH doly TR
2dgsts AL o3y tiFEE HSo U9
A B doly AjY FFAHA F+RE vy Z
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A 2= gz
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e pZzH HoJHE RE €% (modeling) 3=
QoA 7H3 ZEAHQA FAe oW 29 (model)
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doly} oly® sty RKAF Zd F A9
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(1) OEM(Object Exchange Mode!)

W 2xA oy E2Z AYE AL 2HITE
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¥ OEM(Object Exchange Model)[5,710] &3
2d2 A453 it OEMS A7) 71¢3Heln
dgo] Be 14z WAz Ed ¥ 4+ At

# 7

OEM tdlolg] 2Hoyq mE &4 B2 2o}z,
Z+zte) AAE= FY3 OID(Object Identifier)$d L
AAE 7l&dts H2E d(labe) @ EFS)(type),
#(value)s 713t @Y B EE  integer,
real, string, image, html, audio, £5° UL F
deon, =HF ElegE OEM AAESY Age
=t OEM2 SHE Aol A A¥Atg
ATste ved mdolnz Ay EF A AL
= 98 71 g deojy RdRo migont
ol @it HAE Alold &M E EHEA
Eate ddo] ot

AR 2o v F23F dolHE A#sr] 9%
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(2) Labeled Tree Model

Labeled Tree Model[11]12 314 E(edge)oll #°]
E(label)o] #& EgE FAHY E9 4 x=
t 97x2 dolg 72& yehdg, o=
Heole &4, dHolH g 59 7IEHA JBE 7]
&3ty Ezle @ o X (terminal edge)°l U=
o) &2 do]H gFt(data value)ol H] @I o7
{(non-terminal edge)°l U= doj&L ©lolE &4
(data attribute)& YEbAEr, &, Labeled Tree
Modele €&T2E HE3AR €48 ZEA
23 @84S 72t o] Rde £AY mYo]
#AA TN ALREHAoH B =RdME o9
g 2de AHgsla.
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71&2] dlolEHlo] 20 XMLUOIEE A 3s}7]
A= 27|98 FE3E Rol N FadH
29 7|&9 AT E FHA 27v FE&dHd o
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31 A E DBMS MZE A HAM
(1) clolei= et

{4)9] OEMEd 3 fA13 7kt PeRe] Graph
Data Model& A8 H$-2 o] d olis
F23 dolgrt shdstd BdAg 1 E(directed
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a9 3-19 XMLIEEE § 71E9 FA4Yq o
& ARoltt. 49l persond HUF A}
vo] £4& A9 & ARE Y aikd v
ettt} person 1& 91842 childg ZMAIAT
person - 2% person 4o & X <€ (pointer) W<
7HA e,

e XMLEAME dicly 2492 9% (mapping)
stede 2 kA EAA- o AAR &4
(attribute) 7 891 & & (sub-element)Atol o] &A1 9]
AL A slof Ft EAE £A4T g8 x

{person id=1 age=55>
<name>Peter/name>
<address>4711 Fruitdale Ave.</address>
<child>
<person id=3 age=22>
<name>John</name>
<address»5361 Columbia Ave.</address>
<hobby>swimming</hobby>
<hobby>cycling</hobby>
{/person>
</child>
{child>
<person id=4 age=7>
<name>David¢/name>
<address>4711 Fruitdale Ave.</address>
{/person> )
) </child> . .
</person> '
<persan id=2 age=38 child=4>
<name>Mary</name>
<address>4711 Fruitdale Ave.</address>
. <hobby>painting</hobby> o
</person>" - - :

a8 3-1. XML 24M of

& Pude Gdec MMz ¥x Bl wE w

2 ygo] ok o =EAE XMLEA X9

B9 8 4(dlement)9 &7 (attribute)E FRIA
gfgtom Fz Fe TYTAN - SHHER EEE .

. 919 XMLEMS OEM3z #4+& Label Tree
Model2 wehi® [2% 3-219} 2om 429 &
A g 57 98 HEE FUch

(2) 27lot FEYH

XMLEAE 71&9 #A dolg o2 A%
7] g8 27108 FEeh= W E 98 A
7 d& & Ao

743 regstAE oA JdFRAd XMLEAM (7}
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id, pointer, text)E% 3y EHolEd AHAE
wo] 9t olm HolEodE FRARE X F3
71 &4 & id7t FAstE 2dE JEide =
EZ9 &A)E LFF o] =RAAMe T
Hoj E2 edge Hlol &l AT
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< s} HolEo A AFsE we|th F,
7tE FAYY AR #BF XMLEAAA age,
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gol g Al WyPoE B HoES s
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A WA gogs 3 UK B9 target@hE
s o2 23 HAS+Y dolgst ExddeldHY
glol&o AAsies Wyolt

vllgto 2= 5 Wi M vaiueH ol &
3} edge HOlES Qs WHoz o #Hyle]
g ol Etoh

32 A -HAY DBMS MZ F AY
(1) dlole 2 &
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A &gorn] XMLEME AFse dHolg wlol
2 7)ok DTDY Element BlYitE 7Aoo

't} element= =i 2} (label) 2 o} & (namé) it &

AAR A4 wEE sveld b+ Yed 9
2 % % Uk AtributexEE 9z $4 ol F

‘(name)gt3 valuegt& 7HA™ 22 =g 7HA(A

Fech Tk £4 gol A A 4 B¢ 3 €A
& 7R#A ged Text==& FEz A

g A

7 Dawd 4711 Fruddae Awe.
2 John 536 Coumba Ave. oycing
swimming

a8 3-2. XML 24 EZ|

2 270t F&ay

XMLEANE AFse
Attribute, Text, Path Ul

dgo]AL&  Element.
7tz FAgdE
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Element o)A & Element== S} )3 A E
Agsted doly diola &AL FAMAWzt
(docID), % ZA|¥AH(pathID), A= XA Ke)
o}k Attribute ZdlolAL Attribute == S} gt
AEE AASEY doly woja £HogE= B
A28 2H(docID), 7 248 AH(pathID), attribute 3L,
AXAH ot} Text B oML TextZol oigt
AEE A dolg HlolA AHovE TA
28 2}H(docID), 724 dAHpathID), Text &, $X
HRZE 713 nlxuto 2 Path daje]lde 7
g ARFz B3 ARE ARst=d dolgu)
ol& £XMoZ= ZAZHH(pathexp), A2
(pathID)& 7}3t},

E F2E =22 Bistd 2o x=g9
Bt el ot NS d o2 ge FPe o
< Aok F, XMLEME A#ste volel #o]
£ 27)vkz DTDY =2 Bgdo FEA o). o
A o XML M X A Dol Hoje
< 7ute 2 do e & £ g

4. DTDE o[&%t A7|ol &% 7|y

P

XMLEAME XMLHCIHES 270 d98& 3
= DTDE 71A 1 itk 88 DTD7 A4z 8
&' opUAT EXNEFo)Y 23 mABAYR
o &2 dioj]HE XMLEMEZ THE doi= A9
T2 A FERE Xz s DTD #HE=4A]
428 Zold. e XMLEAS Tz HBE
i 2= DTD (Document Type Definition)Z o)
st XMLEA 9 £t $&s5tax 3}

41 7|2 otolc]iof(basic idea)

XMLEA 9] DTD(Document Type Definition)
9] 84 (element) A o= ZF w29 L=
9 #& AAHAFT= st daEl A4 (Cardinality
Operator)& 7z Uo12]. & =Z9qAe
Cardinality Operator® CO i1 <A st CO
£ ofs 4 x=z7t9 s WYE HAs9
DTD gz HEggoz2N A7jelE 33 six
2k gt

|8 Lol 74 'l [v]
(none) (m ELEMENT A
? 0.1) ELEMENT A?
* 0.1.2.3...) ELEMENT A+
+ (1,2.3.4...) ELEMENT A+

a3 4-1. stcidelel Akt

3 5 7

4.2, COl(Cardinality Operator)

¥ 4-1914 (none)& =7t & & 7%k &3
33, 2% AU AU & F @713 Aol
*= gAY A s EAstm, +2 @ A o4 o
2 7} A% o)t ‘

COE FEXEOAN AAns7x] 2§ A7) 7]
A 29 4-29 L olo|tolE W} F o
H 4-29 o] RE9 zYwm=o F AMNNE
X & F g 4 Aale] & dAs BAS

(none)8 N2 I

nn —n (1) 7+ —=» (0,1,2,3,...)
n? —? (0,1) = —x (0,1,2,3,...)
n* —= (0,1,2,3,...) *n —= (0,1,2,3....)
n+ —+ (1,2,3,4,...) *+ —» (0,1,2,3,...)
2?2?72 —7 (0,1) ++ —+ (1,2,3.4,...)
n —7 (0,1) +? —=+ (0,1,2,3,...)
?* —=x (0,1,2,3,...)

33 4-2. sicidelel AR =F

Aoz #F U9 £AEL w29 WY WIS
debdch og Sof thgdt Ze DTD/ Aok

<IELEMENT dblab (professor+,student+,projects) >
<IELEMENT professor (name,ofﬁce,phone*i >

o 7| A professor/phonec] i COT ++ — =
olt}. &, professor/phone (0,1,2,3,.)8 =X 7
T HAE e A9 2E Yo FENXT
Al ol Ao e AA=EARY n= 4
W& n, 7, % +2 UEY 5 gt

43 Hof 27(of Oef=

2¥4-32 B mFoAM  AEE Book
Catalog.dtd ©]t}. 919l DTDe} OEM3 HAFsH

directed labeled graph& 23 $o] QXS &
8 194-49 #d ag4-4o] § ANAE He
ste] o TE gd 2845 9 2o zZtzhe
COe XMLEA Y == HHE vgdd, & +2
EAE == A4 el 19 olA4 vehtz, =
2 HAE === 0H ol Y Aoy & 70
DEA aeZtog AM FAMoA wrEAl &3]
Bt dYRES # ¥ £ n, & dgWE
o A HEE #Q & £ drd &, 21¥4-5004
9} o] “+7g} ‘n"AAAE JIAE =EEL @2
FHEA 292 g 128 1¢4-63 Zoh o)el @
IYPEE "Ho 27vf afzs AR Ao
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Mgl 270 2&7)4

el

CatlogTite CatslogDate Publisher

ComName Emall Website Address Phoneslevels

Person Book

PersonName ComName Emal Address Biography Sublect

/N

l+

n

Tele Abstract Prices /idﬁd

SubjectRef

pZANNN

Street Cly Region PostaiCode County Phone  Level

13 4-4. Book Catalog @410l 8 Directed Labeled Graph

<IELEMENT BookCatalog {Catalog, Publishers, Parsons, Subjects?, Books) >
<IELEMENT Catalog (CatalogTﬂe CatalogDaleS
[KIELEMENT CatalogTite (#PCDATA) >
EMENT CatalogDate (#PCDATA))
Publishers (Publisher+) >

Address (Strests, Cny Region?, PostalCoda?, Country)
Strest CDATA) >

City (#PCDATA) >

Region  (#PCDATA) >

PostalCode (#PCDATA) >

Country ~ (#PCDATA) >

Phones (phoneO) >

Phone (#PCDATA) >

Levels (Level+) >

Level (#PCDATA) >

Persons (Person+) >

Person (PersanName. CorpName?, Email+, Address?, Biography?) >
PersonName (FirstName, MiddleName-, LastName) >
FirstName (#PCDATA) >

MIddIeNama (#PCDATA) >

La DATA) >

E Subjects (Subxecl-) >

CELEMENT Subject (#PCDATA) >

CIELEMENT Books (Book+) >

IELEMENT Book(Tde Abstract?, Prices?, SubjectRefs?) >
<IELEMENT Title (#PCDATA) >

KIELEMENT Abstract (#PCDATA) >

EMENT Prices (Price+) >

ENT Price (#PCDATA) >

ELEMENT SubjectRefs {Subjectfiefs >

K'ELEMENT SubjectRef (#PCDATA) >

8

Publisher (CorpName, Emails, Website«, Address, Phones, Levels?) >

12 4-3. Book Catalog XML &AM o

4.4 "eao|Md A7F|oHrelation schmea)

Book Catalog.dtd® Al-&3t= XMLEMEL A
geot & 4 UK
]

o 27)e azgA 1 F2E
o] Catalog, Publishers, Persons, Books L& 23

ol 2 4 glem, Ztztel 2§E sy Ho

2 9% (mapping) ¥ #7F Atk WD PPL2 7

g ATHAY W E] AHE 2 = AUk [14]

Catalog ¥ gl o] A
Catalog(CatalogTitle, CatalogDate)

Publishers @& o] A

Publishers{Publisher_id, CorpName, Address.City,

Address.Country, Phones.Phone)

Personsd & o} A

Persons(Person_id, Person.Firstname, Person.lLast
Name)

Booksd # o] A
Books(Book_id, Title)

Z1Ee WYL F2 FA T AL Wyez
A shute] EAelgt HE Jled A7|utE F&3
B ¥MESo] ut SR Emolael gle} #e
Yeo]d ~7|vt= Y% DTDE AHEstE XML

gAEe] A% 45 el 270tk
5.8 2
£ =2dAd: DIDE olgsl A 2778
g¢ozs BUT DIDE AH8sts XMLEA
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271°kg  AAERAT 2 2oAAE XMLEAY
DTDS &4 (attribute)gt-& nef3kx] ke, &
¥ DTD9 %A AAdFel IDREF, IDREFS,
#REQUIRED, #IMPLIED% ¢ 9 & ZHE o
Aol
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