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ﬂmuuﬂﬂﬂiﬁ 9 "lm';u*uﬂyan1u°lu1mnuu l2u1n5 AINNUINUI U UAUDINTHUDNFID 1D

3
alsznouaiy

L=} _a

dd o o = a o Y A a & o
L Lﬂﬂﬂ'ﬁ!ﬂﬂ‘lﬂﬂulﬁ)ﬁﬁuﬁﬂ YxUINDAUUA (Root Element ) hlﬂiWUﬂEﬂLﬂU’J“lNﬂtﬂ?

C]

a L]

P an y rv = an L4
wihingudamuaDUY Navua 319 2.6 19813 <Paper> JADAILUA

<Paper>
<title> An Object and XML Database Schemas Design Tool </title>

< Author> Narudol Chankuang and Suphamit Chittayasothorn </Author>

</Paper>

a as [l aa o
3UN 2.6 1AAIAIB019 <Paper> JADAINUA

=1 o v A o P e oA g ¥ oo
2 J.mm’f]mmnmﬂﬂﬂﬁaamuauﬂu Lmﬂﬂwﬂul'wUQme‘lﬁﬂﬁﬂdﬂJﬁEN‘rI&J']ULL’n‘ﬁ‘H (/)

o 9 A <
HIHUIBDUNN
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4 Y A & o 2 & da Y a o P
3. ﬂ'lii:‘;ullﬂﬂﬂ"luilﬂ"lilﬂﬂﬂuﬂu (Overlap) 'r'i1!'l[lﬂ\?llﬂﬂﬂlﬂﬂﬂ@uﬁﬂﬂﬂﬂﬂﬂﬁq ﬁ‘ﬂﬂ

u

o L) g a = as
2.7 HgaINIDuINNT IS YunnnMaouny

<book><title> An Object and XML Database Schemas Design Tool </book></title>

51 2.7 namadiediamsszyuinfimasuiu
& S A e . A v ow a dd w w a ' =
4. YounninuauiAilu case-sensitive AfIBANINIWIANAIT BT RN Inajaziianu
[ @ ] =1 g o
HANAIIAU IBU AN <City>, <CITY> Lag uiin <city> szitlunuazunniu
g =S 3 Ay ray T = ! =1
5. uNN (Empty Tag) watodaunni lulidoyasgninluunn giuuums@ounin
Nadlon1A 2 gUuuy wufinila <ite> VR FBI <title></title>
6. AVBIHDANS U snvany AT oA manY1 Double quote () M3 Single quote
] " 4 ' [ ' qyu [~ 'oaa
() 9619190019 AT < book ISBN =7974-86631-0-3” /> windanthatidauaaslviiiui 84
o < an o 2 . @ A el 9 P= @ aa o A =1 = (]
1UA book 1TUBRNUA IMT DIAN T AETB AMUA IniioufuauAnToufinlnAnnodia
nsdinluaveaneaniiog ﬁaﬂ?ﬂmmuﬁm‘,mmu Double quote B Single quote BEJ
v 9 a  d v A a PN ' f ] )
AudzADINANIuIMS Idmsanneiimnatai 19U <link Onelick= * location.href =
‘main.xml’ ”> 130 <link Onclick= ‘location.href = “main.xmi™ * >
o g 7 9 o 2 e
7 dnulumpmensidniona Ysznouaie 5 onuseldun <, & ;> ., uaz ¢ %
¥ ¥ " ¥ @
dnuszasaail gnasan e liiiudulseneumulnseasinveane dniumadioniy
o ¥ a o 1 o o o = 3
wnmsduiludealisnuseiilumanuizdssssyiluaadnnsiia (Entity Reference) 1

MAIUNISAT NITTZY YRS BT TIAEUNUR AU 5AIEAL 1A 115197 2.1

M13190 2.1 TR AU O NY THIAY

A FNYTNAY
< &lt;
& &amp;
> &gt;
“ &quot;
¢ &apos;




¥ ¥ '
#0d19ms 190 aBs Ay 19U windoans Tidenu AARTIAT < 25 IMNNTUR S&P.

' =1 . =] Y =t [ =
agTuuin <promotion> NIZABIVIUAIUN 2.8

<promotion=>AnN3IA &lt; 25 VINYNFUN S&amp;P. </promotion>

514 2.8 uasdaediamsms 19enus ey

¥ ' Ed
8. MInaeLRnTnAnInmIanatl
A - ; 9 @ @ A & 1 3
- YOUNNADIUYUAIIAIDAYI NI VIATOININY underscore (L) INTUY
w @ e by [~ o a & A wa w o
- onuiiana ldsuiludadnys §aee 1I9Teannuge () IBTBNNINUTANA ()
IATDIMINY underscore () N30 IATOINING colon () MU LATINSUINTOINLIY colon 92T
Ty 1399 namespace AaiuAITIENARROINS1H
A 2 - wa vl vy Y vq v P
- Founnilguanila case sensitive a3 1dnd1a 13 ulaungain 4
ar Y =1 ' n‘: @ o [ '
-85 3 Sawsnvoaufiniudual XML N uanuaza v

o " A 3. 4 kY o P ar v 2 A 1 3 Y
ﬂ’ZI'E]U]Q‘Bﬂll‘ﬂﬂﬂgﬂﬁﬂﬂuﬁﬂﬁﬂﬁgﬂﬂ 2.9 llaz ﬂ')'&]U’NLlWﬂ‘ﬂI‘[MQﬂﬂaﬁllﬁﬂﬂllﬂ@!ﬁﬂﬁ%?

=n.
b2
o

<narudol />

<_ narudol />

< narudol _chank />
< naru_dol -chank />
<_narudol. chank /=
< naru.dol. chank />
< narudol 1 />

< nparudol 2 />

5 2.9 naaadandeieniinigndes



M3 2.2 Msanaasiiedeini ligndea

& g A ' Y o a P ¥
Founni higndes | Meduiwaungi lignasa

e

2y A wn o o
<- narudol /> VUAUAIVIANTOINWTYUANIRA
ER
<I narudol /> VUAUAIVAIAUY
S oy 4
<. narudol /> VUAUAIUINTOINUIYA

€|

v v 4
uﬂummﬂimwnmiﬂaau

=Dh

<: narudol />

€

2 v oy A o
<7 narudol /> VYUAUAIVATOINUIUATIDTY
< narudol? /> AT pavIUAI0IU
< narudol * /> 1AT0IMI0ANIU
EA
<xmlnarudol /> YUAUAI xml
7
<XMLnarudol /> muﬁuﬁ’w XML
<Xml narudol /> ﬁuﬁ’uﬁqu Xml

Ad v W o ~d o
2.1.4 Q5 MREI YINU MU NS AHIS DD
WRTTMETUFADN VDI NUYDUD B e AN gNIgHaRD . W3C 11N
[ ] . : &0 g d P o A w ¢ o
dun XSL , Xlink #ag Xpointer Fa19niiluiasgiuigninauaioaiuayuengouoa
Tuduues alaada ( Style Sheet ) miswilenlesfad (HyperLinks) nazquaniasmdu o
UONIINUUTITNATFIUDANAITIOMSIFY HyTime bz DSSL (Document Style Semantics
: : Y v @ o -
and Specification Language) #1 195 ums15v1l 3 ssivapudndiouien
' dd— vy aod g Ay v ] o o | !
WMASTIATI ) Aineadesiudndiduueah lagnieus 1 W3C 5us03d00113Y
2.1.4.1 Namespace
Namespace - e luns imuavouwalifusevesdanug naz noans
. v ¥ v
T enanivamsgniSen i fusyniaenasdndiduuen niavnumasiutiaaiaii
1 y 1 aa o aa dd
Namespace HAazyaiiun35mv0i¥onIa q voudaMduIeABANUS 1Ay nean3Tiangn
a . . A d 1 oA g Jda :
isuw?aunu URL (Uniform Resource Identifier) M uunaafiniavouonmsosouoaliy
2.1.4.2 XSL (Extensible Stylesheet Language)
° ' a o o o
xsL  dAusmwnlumsimuaaladsalifiudeyaidndiduioa (XML Data)
dmsumaineueluduusiimes wiedeviuauedu q  XLS Hfinunmgaindl €SS

(Cascading Style Sheet ) ﬁi‘i’ﬂﬂuﬂqﬂﬁﬁﬂﬁ'm%’u HTML 110
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2.1.4.3 Xlink
" S ‘g o ’ . =] ar A
Xlink TWUFIUMIMOUNIIN HyTime 1oz XLinkihumsUsvilgamawenlo
Tu HTML TasariveyumsiouToauuasania (Bi-Direction) HUUHLIADNGY (One-to-
many) UAZULULIAATLUSZIAN (Typed Links) 134 113871984 footnote LAz glossary 1HUAY
2.1.4.4 Xpointer
Xpointer ﬁﬁ'ugmmsﬁmummn Text Encoding Initiative (TEI) Xpointer
o 1
ayd Idmnsod luiigansodwmslan IdlwenmsithvineTao ludesdmuams
dwonTosuuy HTML MAaranih
2.1.4.5 RDF (Resource Description Framework)
RDF 1§11 Metadata 15010081510 nF10 Ui10AAA DAY Metadata Tag 493 HTML
] 9/ 1 a o .4 ar cisv =Y a 9
15U fuaa Avdnt uazgdundanud Wudu
2.1.4.6 Xschema
Xschema  WWWUR DID dmsumsimualszinndeyaveudnsiouiea
Xschema Wumstlszgnanaomaluladidndaoiy 14un XData , SOX , DCD (Document
Content Description) 161z DDML
2.1.4.7 XQL (XML Query Language)
' el o a3 ] @ ' o a
XQL udmvinumiunduves XSL o dwnilFedumgnauniosdminilug
Y % o 3 od ' o a o ¥ ' Y 2 a
Auud nagnnnvasenmsEMoNIen XQL Momnuazimuiganwdtvislumaiineg
duaimmzIza tazd msumstun Inuahillqudnp uziaea1a

ANFURUT 52919 7 11ns PIuvpudnaiouioa naaalansgli 2.9

©Links & Pointers’ = Syntax

X

1 @ a ' o
E'l.jﬁ 2.10 !.Lﬁﬂiﬂ’)mﬁuﬂuﬁ%‘xﬁ‘l‘m W uWﬂiﬁTuﬂﬂqygﬂcﬁ’lﬂn“ﬂa
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2 a2 o a4 o Wi 5 ¥
UDNIININATTIUNG 7 voudAdouIeainauiy  HalimsMuuanIng gy
q A a o o
Application Programming Interface (API) ez IduendinduminsaidnduenmsdnFon
v a A 4 s & v . a vody ve
woaldnui ielenmsdnddueaiudgnszuIuNs Parsing TAul APIs 2 ngui ldsy
=) 13 ]
Aoy 1aun
2.1.4.8 DOM (Document Object Model)
A o o d o¢d N ¥
DOM 11l Tree-based API fivimisdszuaawalasaaiivenasdndiounea 14
o P= o a 4 a as
duTassadranuuduldndsznovlUdredrdu fadmman uazly ielduewdnduainisn
Wmgane q veslassadiedulihiuld Taviveumzgniie lavmisanuimiGonls
1@ Tuvmziiu
2.1.4.9 SAX (Simple API for XML)
SAX 11U Event-based -APT 1510UAUIMAMIDIUDY Parsing ITURAIT UAUIAL
¥
a aa 1 = ™ v = 1 9
dugavasamuaas 9 1UId nondinduduniamsdewe . Tavilndve lulimsading

v v g vd 4 o Y = 2 o
Iﬂﬂﬁ‘iNLmUﬁu"!n‘Uum Euﬂﬁi]'mﬂﬁliﬂl‘ﬂulﬂuuﬂﬁ Event-based API N30 3UDNT1T1DNY

]
= o

o @2 o WY VoY g ¥ o . Ao ' '
lﬂull@a‘ﬂﬂﬂ’”ﬂﬂ‘]ﬂqij%’ﬂ“ﬁﬂu o ﬁ1ﬂmﬁji‘h’ﬁ’lﬂ’ﬁﬂ“7 parsing Lﬂﬂﬂ“l'iﬂl]‘llu"lﬂiﬂfglﬂﬂﬂ'ﬂ

]

a ' o A a ¥ '
YSnamasanuiinGenld lduasdidaunsaniininssassdoyavesonmisagluginy

— 9 Vv
NAUIDIADINIT 1A

2.1.5 Ysslamivesnimondiduuon
sz Tomfvoudnduieandagfemaihuninpuvieduspulumsivndoyaie
g ¥ & ] = 9 ar dy
1% luarmang g Faeuisatnias wazdoa 1l
L Wdmsuastadoyaianinsoafuienumnievosnaiodla (Self-describe data)
¥ g 4 s ¥ A 4 o q vy 4
nnaaansalumsaunaduinefuwodeyanegmeo Tuuimir Ideyariy
Tanuminoegludaiues  iudeyaiannsoiiouTusunsunasdoyaly I ldTavin
9 1 Ia 1 ny o 3 =2 4 9 =3 o =) wa
uazndunauypdngunsasmld aulansonanldduenmsonsduien Inmauilia
¥
ATUNIVY machine readable A2 human readable
2. ladmsvnmisuana)doudoyn (Data Exchange)
A4 @ g o o =) 7Y v & 2 . qy
ilosdsenmsdnidunealdnumzilulvdiennusssuan aaiuvai v
4 od ci Yy Y o ' s a & o
wamsdnddueaiiunnaianno ¥ ldlunauwanesy wu  uwaaesuiula?
a o A A o & A o gy d Ja o & )
ying niodu q dniudeihldenmsidndduueaiinnuminsalunmsuanaouenmsdy
uwaavlesufiula
<3 : . ' a @
3. ithugiuudeanulumsdems (Messaging  Format) szyauelwandunie

Y

o a Ao w a ' o o o 4 od
‘Iﬂillﬂill Lﬂulluﬁﬂﬂﬂﬂ’lﬁQIl??f'i1Jﬂ'J'!iJllleJﬁJllf’)UNU'lﬂﬁﬂ'ﬁUﬂiSIU‘D’U%IFNL?Jﬂ"'ﬁL’GiJHE]a
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ifoil rilosdaedausilan 2000 fuguiuuaatifumifa Web Service HuFtTuTaszond
Sondht NET  Sunnanufainsemsesswenuidmivliuinmsiansediseglu
Finnofindoalaniomilanoluniet s unesiiin TaofldauriallanseSonld
rsild dgli 210 el ideddueadugliuumsfemssznin

94AYILNOUATE 9 MUIUIAAVBY Web Service

Weh AL — Web
Service Service

AL

Uil 2.11 Fennwilddoanssenieesdisznonsdis 4uas Web Service uguuuiiu XML

o a - ) ¢ e ar o
4. UszTvrihFane Tuladdumasiintaynsianindy
Uiz Tvni hudana TuTatsuwme tiauaz nswamdu o Inoda liiudlse
Tominmin - mwnzdnuazauda litanududulmiudaseuiealuwann  uaauina
' ] a =4 - ° 1 a a a
DUNNFUNIHALII VIS 0 vz iudadd ueainag sl = dnsnn'ld
o Il ar o
5.us eIl q lumsvaniy
vl 9 Tumsiam iy @ p w1 XHTML , MathML , VML , WML 1iludu
6. 1%114113@’)&1}‘3?1%11UU B2B (Business to Business)
Tunsdifiazanalémy Rzt 13sU cXML (Commerce XML) , xCBL (XML
Common Business Language ) Lﬂuﬁu
wazluarasemati Tasansrih XML n1¥unus=uu EDI (Electronic Data

5 o - a a 3
Interchange) #uilumsuanidouenasdiannseiinizniaeanng



o b d
2.2 MsimualasaaienmsdnaoNeauuy DTD tag XML Schema
° Y - = g od <3| ' s 7d
msimualasaadiamioanimvouenmsionsouneaiuns 121 eNMSONFOULDA
filasaaeednels Bawud fueaniiades lsthe nazlisiiadeyavesdamud uoanitiade
dls  eamsdadiduneaiignagiugniudoniuenmsidndiouueaniinuantd  well-
' g <4 da oA A oy g 8 od =
formed [1,13,14,16] u@nasonFduueanianuingedoiudoatuenmsongiouioai
a o Y g _ ad da Y a Y g <d da
Imsdmualasaing enasdndiduueaiimssieealnssaailwenmsiondiouieani

[

wa . o v 4 sd ¥ & b
amaulia valid mifivualassadnvewenmsondouneatiuilss loxiddyaoalszms

3Sp

9
o o ¥ -1 o d | " ° kY
WumsimuagiuuyTasadvvesenmsionmouea wioiRunimuuiiasstoya
(Data Mode)@utlums smuaiionaisidngouueainnnes 15113 Jueanitiaes: 131ha m
aa o 9/ v
voueans ey lsthadludu iay
d o« ' ¢ dq ¥ 4 g = 9 - v
Wudyaisznieesanshlfienmsongdumea lumsuanlaondoya e lvgduuy
g dd Aq e o ™ A 3 s 2 od
ypupnmsIonmouoa ifisthwufiasein  uaziNenugnd lumsiuenmsdnFiou
noa l 19
o o 9 [~ r - o ) ast
MIfUUA 105995 WD ADN IS NHENIDAM 1ANa1eI Ty DED(Document . Content
Description ) RELAX/TREX | BizTalk, XDR(XML-Data Reduced), DTD naz XML Schema
Fudu nannanaluanuiteniaesisne Luy DTD. tasiuy XML Schema Fiaznainlu

' ¥ ¥
1210 2.2.1 1T 2,22 MURIAY FNIADWMVBUYHOLN TAUIINAN W3C

2.2.1 MIMHUAIATIANIINONTISIONGIBIIDANUY DTD
msndInsaadievesanmsidndduieally  DID WHFUNOANINNATET SGML
. ¥
Papiudinu Ifuveams lfnuisoaumiansinuuieduiugiulumseoniun Tasaad
& U a P =" 9 () v =t
youonmsondommen  miliamaluTaddldan  pTD egiuyu malulad
. . . & ) ¥ a 4 3 1 - - |
WAP(Wireless Application Protocol) mqu.fluﬂm‘stmammgaﬂummmmmu?mﬁvmma@ an
a$198200 181 WML(Wireless Markup Language) 1iluniyiioglunsegaveaniyl XML uall
m3fmualaseadiauy DTD

2.2.1.1 ONBMUZYDINTIN ﬁuﬂiﬂidﬂ%ﬁdm nmmé'ﬂcﬁlé'uua auvuy DTD

@ ° o o {
dnumzveamsfmualaseafiuenmadnddueanUY DTD uaadfagili 2.11
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<!ELEMENT BookCataloge (Book)*>

<IELEMENT Book (Title,Author,Date ,ISBN,Publisher)>
<!ELEMENT Title ({fPCDATA)>

<!ELEMENT Author (#PCDATA)>

<!ELEMENT Date (#PCDATA)>

<!ELEMENT ISBN (#PCDATA)>

<!ELEMENT Publisher (fPCDATA)>

sufi 212 uemadnyuzy03t0na1s DTD

° 3 &/ /4 = o q ¥
‘ﬂ”lﬂﬂ'ﬁmﬂuﬂiﬂiGﬂ‘i'!ﬂ‘llﬂ3!6ﬂﬁ13l8ﬂ°ﬁlﬂullﬂﬁ1u§'ﬂ1’l 2. 1% Tlﬂﬁlﬂﬁnlﬁﬂ

=] =3 = e [ —
adwenmisndoueansisnanulasaadieladsgili 2.12

<?xml version =1.0"7>
<BookCataloge>
<Book>
<Title> Conceptual Schema Relational Database Design</Title>
<Author> Terry Helpin</Author>
<Date> ] Febuary 1995</Date>
<IDBN>0 13 355702 2</ISBN>
<Publisher> Hall of Australia</Puplisher>
</Book>

</BookCataloge>

U7 2.13 nensidndduneaiidredaiu Tasead iy DTDGUR 2.11)



2.2.1.2 m3tszmalassadraenasuuy DTD
msilsemalnseadivenmsuuy DTD awnsoilaaesitie msdsemsuuy
nuTu(Internal DTD) 1A A131/52MAIVYNMEUON(External DTD) Mmatszmmuunieluniy
wriszmal3ludanuues Document Type Declaration Sufiudaunilavesenadndiduien

msszmalasaaiisvosenms DTD suumoTunaasladsgili 2,13 @Snandudmu)

<?xml version ="1.0"7>
<!DOCTYPE BookCataloge |
<ELEMENT BookCataloge (Book)*>
<ELEMENT Book (Title, Author, Date, ISBN,
Publisher)>
<ELEMENT Title (#PCDATA)>
<ELEMENT Date (#PCDATA)>
<ELEMENT ISBN (#PCDATA)>
<ELEMENT Publisher (#PCDATA)>
=
<BookCataloge>
<Book>
<Title> Conceptual Schema Relational Database Design</Title>
<Author> Terry Helpin</Author>
<Date> | Febuary 1995</Date>
<IDBN=>013 355702 2</ISBN>

<Publisher> Hall of Australia</Puplisher>

</Book>

</BookCataloge>

UM 2.14 matlszmalassadiaenars DTD wuumylu

3/ o Jd
msdszmalasaadiuenasDTD wuumeusndznsziilaouonitluldadiamin
) :u 1] =1 (= 1 ;’,' o Y
Taulusrufudiuvesenmsdnsduea moananmsorsdainiuldvealnssaing

eAMIEIINANA.did) naaaagln 2.14



<Txml version ="1.0"7>
<!IDOCTYPE BookCataloge SYSTEM “bookcataloge.dtd”>
<BookCataloge>
<Book>
<Title> Conceptual Schema Relational Database Design</Title>
<Author> Terry Helpin</Author>
<Date> | Febuary 1995</Date>
<ISBN> 0 13 355702 2</ISBN>

<Publisher> Hall of Australia</Puplisher>

</Book>

</BookCataloge>

1 2.15 namamsszmalagsai1uenms DID HUUMUUEN

2.2.1.3 m31lszma Baue nazineans i
2 o o
msfmualnssadnvesenmsSnduoauy DTD Fandimuadidiudes
a 8y o aa aa o
nifiegaesdsznnudnafomstszmea amua uazuennsiag

aa o
1. mstszmadaua

o

molwenasensouna 121152 NURIEDANNATIHINLINATAFATAILUA

aa s ) 2. < & aa det M A
Hasoallua Nqﬂ?ﬂaunmﬂumnm‘smﬂmamma cmmiﬂswmﬁaamummmnﬂum
¥

dinynezdeanaiane liuumailse mﬁeamummmmiﬂw 2.15

1 ¥
<IELEMENT $00a1uua (ion1voisamud)>

51U 2.16 uangpumsseaBdiuua

¥
dllqa o - 3

o o S o § o <
Fodawuminiidemmuamuinanilwirdengiuguveudnmduuen
' dy an o ﬂ UM A‘la aa o Y aa oA
uitervesdamual Temeailuly 1dfe oMU AUAY TZADUAILDAUUADUA
:; aa o 3/ U = dy aa o 1 ] =1
ilomdanudlsznoudaedeninled  uaziflonvesdamudern lufiez lsedinoaiung
Ao niemuludimudezlszneudddunsiuegiudeanud ldnnfindnansa

neraaiae019 18das U 2.16 — 2.23

QU



<IELEMENT %08 81mua (8 aiuud 1 8aud2, 88mua3, ... 88mud n)

1 aa < Y aa d
51 217 guvumsisemedanudnnielulszneualudamua

<Book>
<Title> Conceptual Schema Relational Database Design</Title>
<Author> Terry Helpin</Author>
<Date> | Febuary 1995</Date>
<ISBN>0 13 355702 2</ISBN>
<Publisher> Hall of Australia</Puplisher>

</Book>

— an St EY aa oA '
1 2.18 uamsdaudilsznevalueanmaduqegniolu

= Y o Voaa o b aa )
nngli 217 vzidasliiiunBaug Book ilszneualudnmuAuY

7107131191 Title Authour Date ISBN 1ag Publisher

<ELEMENT %08 A1UAHPCDATA) >

U7 2.19 uaasgnuumsdszmaeamainislulszneudiodennu’

;U 218 wassplupumsdsymsdamuainolulszneudiodanim
P = [~}
535uA1 1A0fl PCDATA(Parsed Character Data) 1uiinvesdoyavaslnssasuonmsidng
BuneaLuY DTD

<Title> Conceptual Schema Relational Database Design</Title>

51 2.20 namadanuanmoluilsznendudennu



<IELEMENT %09 81Ué EMPTY>

.:;, aa a1
JU% 2.21 narmagdupumsdszmaaamuaig

<Student ID ="44061635">

! aa A 14 ' =3 "
51 2.22 nanadawudn hitlez 15eg n3owining

U

o aa ol et g 1aaa 7oA e aa da
10 221 napeddwmdiaiolulildenu 1igawua Tisweaniding 8

- o .:lN aa L
amuﬂaﬂumzmﬂuaamumw

<IELEMENT T00alUa(#PCDATA, SALNG 1 DRILUA2, .. DAINUA n)>

1 223 nassgupumsdszmadawuaniuiudendny

<Book>
This is essential book for conceptual database design
<Title> Conceptual Schema Relational Database Design</Title>

</Book>

as

A:i aa 22 1 9
31 2.24 yaasRAmuANY uagnuTOAIIY

A an fo Ao !
wennniinanumaagdivymsyszmasanuadididnnategdiuy
sdnuumsUszmsdanmanuulfidendae i | ) nazgduumsiszmasamuduuus

(+%,2) W93 931N 2.24 1az 2.25 mudau

<! ELEMENT %00a0ud (38md 1982 [amuds)>

- aa ¢ &
31U 225 wermsgluuumsdsemadduduuu@en
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i ) o " aa o 1 Q aa
mslfaseannoluidc | ) fussudamudnueanun idonimosda

Jfaa s o a2
IWUHADALUUANUIUNIUU

<! ELEMENT Book (ISBN,Title,Author+,Editor* (Review|Example)?)>

a aa o
U7 2.26 uarmagaluuumsilsrmadamuALIUIY

— = Y o dy A aa o = aa d a
231 2.25 aunsoeduinlddsil o 88wud Book Minufagadimud o

a s & aa &t YA aa o = Yy A
alua ISBN TTMWUQQ@ﬁLlJu‘PW]ﬁuﬂSﬂlj'i'iﬂl;}nlﬂLWUQ'ﬂﬂl?JuﬂlﬂﬂTl LLﬁSﬂﬂQMﬂﬁWﬂﬂiu%ﬂﬂﬁﬁ
Tufldld  Bawud Tide  winsRedanmanydsingaesindamwus 1SBN i lAmveddmma

= oy Y aa o @ \alal ot 1 R an ve ' aa o
Aoz 10 101A - 88mud Author minudsaamudNsIngaeIn Title 1 1ddua 1 8auA

"y

W'l nazdosiidsiag ilild Bawud Bdior nunelisdfmudnisingaesin Author 314
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<IELEMENT BookStore (Book)*>

<IELEMENT Book(Title,Author,Date,ISBN,Publisher)>
<!ELEMENT Title(#PCDATA)>

<!IELEMENT Author(#PCDATA)>

<!IELEMENT Date(#PCDATA)>

<IELEMENT ISBN(#PCDATA)>

<IELEMENT Publisher(#PCDATA)>
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<?xml version="1.0"7>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.books.org"
xmlns="http://www .books.org"
elementFormDefault="qualified">
<xsd:element name="BookStore">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Book">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="ISBN" minOccurs="1" maxOeccurs="1"/>
<xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Title" type="xsd:string"/>
<xsd:element name="Author" type="xsd:string"/>
<xsd:element name="Date" type="xsd:string"/>
<xsd:element name="ISBN" type="xsd:string"/>
<xsd:element name="Publisher" type="xsd:string"/>
</xsd:schema>
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<xsd: element name= “¥odamwud” type = “Foviintoyn”/>

P aa o
E“lh’l 231 Llﬁﬂﬂz‘ﬂLb‘lJ‘lJﬂ'!iﬂi&’ﬂ'\ﬂ'ﬂmﬂlﬂmll’ﬂﬂ'ﬁi‘i11‘?'11

<xsd: element name=“Title” type = “xsd:string™/>
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<xsd: element name= “¥edaua’ >

<xsd:complexType>
[<xsd:sequence> ,<xsd:choice>]
<element 1>
<element 2>
<element 3>

<element n>
[</xsd:sequence>,</xsd:choice>]
</xsd:complexType>
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<xsd: element name= “Book” >

<xsd:complexType>

<xsd:sequence>
<xsd:element name ="Tile” type = “xsd:string”>
<xsd:element name ="Author” type = “xsd:string”>
<xsd:element name ="Publish” type = *“xsd:string”>

</xsd:sequence>

</xsd:complexType>
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<xsd: attribute name= “¥ouaaniing” type = “Fowiiadoya”

[use default fixed Anlnd] />
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F1 The Academic with empnr 715 has EmpName ‘Adams A’
F2 The Academic with empnr 715 work for the Dept named ‘Computer Science’
F3 The Academic with empnr 715 occupies the Room with roomnr "69-301"
F4 The Academic with empnr 715 uses the Extension with extnr ‘2345’
F5 The Extension with extnr ‘2345” provides the AccesLevel with code ‘LOC’
F6 The Acadmic with empnr 715 is contracted till the Date with mdy-code '01-31/95

F7 The Academic with empnr 139 is tenured.
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F1 Academic has EmpName
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<simpleType name="“Snumber™>
<gp:restriction base="sp:string">
<sp:length value="7"/>
<sprpattern value="[A-Z]{ 1 }-\d{3}"/>
</spirestriction>
<fsp:simpleType>
<simpleType name= “Sname”>
<gp:restriction base="sp:string">
<sp:pattern value="[A-Z|[a-z]*"/>

</spirestriction>

</sp:simpleType>
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4.1.3. wJasluuey Value Constrain 1Hlu XML Schema Simple type
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<simpleType name="¥p10UfiA Ini) wioanvalnil” base="aiindoya"/>
<enumeration value:"‘gﬂu‘l.l‘l.l‘!lm Value Constrain A39117/>
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<simpleType name="StatusCode” base="string”/>
<enumeration value="undec”/>
<enumeration value="accept”/>
<enumeration value="reject”/>

</simpleType>
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4.1.4. wlagluuen Range Constrain 114 XML Schema Simple type
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<mininclusive vnluc:"ﬁ']ﬁ"lqﬂ"uﬂé Range"/>
<maxInclusive valuc="ﬂ"l’;j~1f{ﬂ‘\lﬂﬁ Range"/>

</simpleType>
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<simpleType name="Quantity” base="integer™>
<minInclusive value="1"/>
<maxInclusive value="50"/>

</simpleType>
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<complexType name= “BE’J Main Entity type”>
<element name= “Unique identifier ypaeudia lnil type= “Unique identifier voaeua lnils
|<element name= "‘ﬁaawa‘lnﬂ“ type= “‘?ﬂmmﬂt’l“ﬂ“b]
[<element name= “Unique identifier voeuda nil type= “Unique identifier wmuﬁ%"lwﬂ"b]

</complexType>
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<complexType name= “SupplierType”>
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<element name= “Sname” type= “SnameType”/>
<element name= “City_Name” type=“City_NameType’/>
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4.1.6 uJaalunenlums Many-to-Many relationship 114 XML Schema Complex type
msutashuevafnnianuduiusuuy luans Many-to-Many 1iuSaduniaai

& 4 ar ey
1192 18n15 191111901919 Farsanunmautia Complex type U89 XML Schema

rd Part N ¢/ Location

[ . w —_— 5 :
L (Poumbier) P \[Loc_Name) [
\ / S i o 3
. o P Loc \___ -

-~ =

514,13 Tunewafuniveues luududa Indidanuduiusiuuy many-to-many
g od a1 v -
stnvuveudndiduueaadiimady  vmmsudaslunonlund  Many-to-Many

relationship 3171 4.13_uaasladagui 4.14

“u

<complexType name= «p lyuBula Inil>
<Subelement 1>
<Subeclement 2>

<fcomplexType>
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<complexType name= “P_Loc">
<element name= “Pnumber” type= “Pnumber’/>
<element name= “Loc_Name™ type= “Loc_Name”/>

</complexType>
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JUR4.16 Tuieuafiuninaue n-ary fact type
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<complexType name= «asaupla Infliuy n-ary Type”>
<Subelement 1>

<Subelement 2>

<Subclement n>

</complexType>

U417 sunvvvesd nddueaatunilavinmaudas lunenafungiia. 6
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<complexType name= “Supply™>
<element name= “Snumber” type= “Snumber"/>

<element name= “Pnumber” type= *Pnumber”/>

<element name= “No_of_ltem” type= “No_of _Item”/>

</complexType>

! P < ] !
U418 fedradndduueaaning laninmsulas lunevafiugilig. e

4.1.8 utdaaluueu Subtype 111 XML Schema Complex type 1AUNDAIDIN Supper type
Tunanafun Subtype Constraint Haasisguauiianis Funsasinouna Ininita )

——
.,

w oy 4 lé o ey =
fuouina Inivils FI9TaUnmuaInia Subtype by extension 93 XML Schema

i

- +—=—— Vo

- » /. Paper

f vy o e
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el e
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£ G.Jem'.:".';\-L Uy 3% | (" Accepted
W A N Y/l \, | Paper— /
V"*-..______",/" frias \\.___ L

silid. 19 lunouatuminaue Entity Subtype

YasTunouaRnglng. 19 uaasldda

g Jg ] A AR
gﬂll‘lJ‘lJ“ll'ﬂ\‘lmﬂcm‘ﬂHll'ﬂ’ﬂﬁﬂh1ﬂlﬂﬂ‘uumﬂﬂ']ﬂl

311 4.20
<complexType name = "DUD Entity Subtype " base="12UD1 Entity Suppertype” derived By="cxtension”>

<Subelement 1>

<Subelement 2>

<Subelement n>

</complexType>

U420 plivvvead nadidueaaiiléninmsndasluneuafingng. 9




(1D¥0UDA Entity Subtype MUIWDIUDUDY Entity Subtype Y04 lunouaiul  ouod

Entity Suppertype R UGECRAGE: Entity Suppertype vou lunouaiun uag Subelement

Qs

= aa A Y A o o .
HUIOD Lﬂuﬂﬁ"l‘nﬂ HIoauua lﬂﬂﬂﬁﬂwu'ﬁﬂﬂ Entity Subtypc

<complexType name = "AcceptedPaper” base="Paper” derivedBy="extension”>
<element name="NrPages” type="NrPages"/>

</complexType>

A @ ] < = P =) o
U421 dedrudndiduneaatini ldninmsudas lunenafngyiaag

4.1.9 The unique identifier YoIUADT Main entity type niauilie XML Schema key
mngﬂﬁ 4.10 wueuia Ini Supplier il (Snumber) 11y unique identifier munsauag

i Key Constraint Y94 XML Schema ﬁgﬂuuuﬁauﬁm‘lugﬂﬁ 4.22

<key name ="keyname”>
<selector>pathname</sclector>
<field> unique identitier </lield>

</key=>

gﬂﬁ4.22 gileumsuﬂleuuau unique identifier Main entity type i1 XML Schema key
A A A a2 g <
10D keyname WWIUD¥0UDI XML Schema key  pathname HUIUDUTUNIINITISYDN

AUIMUIVDI XML Schema key 1182 unique identifier NINODIRMINUIVDI XML Schema key

11317 4.10 s autladlunel unique identifier 111 XML Schema key 1dA131/714.23

<key name ="SumberKey >
<selector>Supplier_Part/Supplier</selector>
<field> /Snumber </field>

</key>

" u " < = - 3 § .
514.23 Sretadndidunoaaiui doinmsulaslunen unique identifier Main entity type
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4.1.10 The uniqueness constraint voaluin3 one-to-one, many-to-many fact type 148 n-
ary fact type utlaaiilu XML Schema unique constraint
miuﬂm"luuau uniqueness constraint voaluuis one-to-one, many-to-many fact type

- < . . Vo =
Uag n-ary fact type utauilu XML Schema unique constraint Liﬁﬂdulﬂﬂs‘lzﬂﬂ 4.24

<unique name ="uniquename™>
<selector>pathname</sclector>
<field> unique identifier 1 </field>

<field> unique identifier 2 </field>

<feld> unique identifier n </field>

</unique>

- -~ & : ;
31]114.24 gﬂu‘uummﬂaﬂuuamnuuﬂu XML Schema unique constraint
A ) = A ) [ =
LD uniquename YUIUDIFDUDI XML Schema unique constraint — Pathname U100
Y o ' ) v = . . =3
mumamiﬁzuﬁmnmuwm XML Schema unique constraint 1A% unique identifier WD
AUINUIVDY XML Schema unique constraint
nyal uniqueness constraint 10911115 one-to-one fact type 32721} unique identificr AYg
U =
AN
Nyl uniqueness constraint L ERSINTRE] many-to-many fact type 92321 unique identifier
$1mu2 M
A5l uniqueness constraint Y894 n-ary fact type 92321 unique identifier WU N A
= . ; - o
ﬁﬂﬂzﬂﬂ 4.16 ansoutladlumeu unigueness constraint NTUDY n-ary fact type 1ty

XML Schema unique constraint hl%ﬁﬁgﬂﬁlll.’)
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<unique name =" SupplyKey™>
<sclector>Supplier_Part/Supplier</selector>
<field> /Snumber </field>
<selector>Supplier_Part/Part</selector>
<field> /Pnumber </field>

</unique>

2.

514.25 dedrudndiduuoaaiui ldanmisudasTuney uniqueness constraint 910317

4.16 (n-ary relationship)

4.1.11 nag many-to-many, n-ary fact type 52119 Main entity type 11 XML Schema
key reference

msutasluien Fact type 5%H219 Main entity type iU XML Schema key reference

waaaldaguil 4.26 1il099In Fact tpe 35110 Main eniity type- 113 vuiaiioumsieda

iijNﬂfjll Complex type U034 XML Schema

<keyrel name ="keyrefhame” refer="keyname ">
<selector=pathname</selector>

<field> keyref element </ticld>

</keyref>

gﬂﬁ4.26 gﬂuuummﬂm Fact type 5241219 Main entity type 114 XML Schema key reference

1o keyrefname MUY oUns keyref name Keyname ¥H1899 XML Schema key
Y94 Main entity type 191999~ Pathname WD UFUNIIATZYDIAWNU 1903 keyref name

o [ an o L o
Iaz Keyref element MINoDeE MM IUBRAINUAtBuITL XML Schema key reference

<keyrel’ name ="P_Loc_PartRef” refer="PnumberKey ">
<selector> Supplier_Part/P_Loc</selector>
<field> /Pnumber </field>

</keyref>

g‘!.l‘ﬁéll‘? A10019M5111)ae Fact type 3¥M7N Main entity type 1111 XML Schema key reference
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r =1 o d o
4.3 sreehamauaslunenadunilusnadidueaanin

b
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4.3.1 msoanuuylunonaiinues Supplier-Part Database Haaada3114.30
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<?xml version="1.0" encoding="UTF-8"7>
<sp:schema xmins:sp="http://www.w3.0rg/2001/XMLSchema">
<l--======RootElement Definition ======-->
<sp:element name="Supply_Part"> ¢ ----- Root Element
<sp:complexType>
<sp:sequence>
<sp:element name="Supplier" type="SupplierType" maxOccurs="unbounded"/>
<sp:element name="Part" type="PartType" maxOccurs="unbounded"/>
<sp:element name="City" type="CityType" maxOccurs="unbounded"/>
<sp:element name="Supply" type="SupplyType" maxOccurs="unbounded"/>
<sp:element name="P_Loc" type="P_LocType" maxOccurs="unbounded"/>
</sp:sequence>
</sp:complexType>

a aa s4A 9 2 <a o
E‘]J‘l"l4.3] DALUUALTUAUVDUDNBIDULDATNU

43.2.2 wasnaazawualntliths XML Schema Simple type nansladagli 4.32

<l-- =====SimpleType Definition for NIAM Value type=====-->

<sp:simpleType name="SnumberType">
<sp:restriction base="sp:string">
<sp:length value="5"/>
<sp:pattern value="[A-Z}{1}-\d{3}"/>
</spirestriction>

</sp:simpleType>

<sp:simpleType name="SnameType">
<sp:restriction base="sp:string">
<sp:pattern value="[A-Z][a-z]""/>
</sp:restriction>

</sp:simpleType>

<sp:simpleType name="City_NameType">
<sp:restriction base="sp:string">
<sp:pattern value="[A-Z][a-z]""/>
</sp:restriction>

</sp:simpleType>

<sp:simpleType name="PnumberType">
<sp:restriction base="sp:string">
<sp:pattern value="[A-Z]*-\d*"/>
</spirestriction>

</sp:simpleType>

<sp:simpleType name="PnameType">
<sp:restriction base="sp:string">
<sp:pattern value="[A-Z][a-z]""/>
</sp:restriction>

</sp:simpleType>

<sp:simpleType name="ColorNameType">
<sp:restriction base="sp:string"/>

</sp:simpleType>

<sp:simpleType name="Status_NumType">
<sp:restriction base="sp:string"/>

</sp:simpleType>

<sp:simpleType name="No_of_|temType">
<sp:restriction base="sp:integer"/>

</sp:simpleType>

<sp:simpleType name="Loc_NumType">
<sp:restriction base="sp:string"/>

</sp:simpleType>

51432 FuiilaInd
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4323  wdadluuen Entity type Haz Main entity type 1 XML Schema

Complex type

<l--======ComplexType Definition for NIAM Entity type ======-->
<sp:complexType name="SupplierType">
<sp:sequence>
<sp:element name="Snumber" type="SnumberType"/>
<sp:element name="Sname" type="SnameType"/>
<sp:element name="City_Name" type="City_NameType"/>
</sp:sequence>
</sp:complexType>
<sp:complexType name="PartType">
<sp:sequence>
<sp:element name="Pnumber" type="PnumberType"/>
<sp:element name="Pname" type="PnameType"/>
<sp:element name="ColorName" type="ColorNameType"/>
</sp:sequence>
</sp:complexType>
<sp:complexType name="GCityType">
<sp:sequence>
<sp:element name="City_Name" type="City_NameType"/>
<sp:element name="Status. Num" type="Status_NumType"/>
</sp:sequence>
</sp:complexType>

5UR4.33 noumand Intd 15y luneuueuda Ind

4.3.2.4 mladhuweanlng Many-to-Many relationship 1 UXML Schema Complex

type

<l--======ComplexType Definition for NIAM Binary Relationship =======-->
<sp:complexType name="P_LocType">
<sp:sequence>
<sp:element name="Pnumber" type="PnumberType"/>
<sp:element name="Loc_Num" type="Loc_NumType"/>
</sp:sequence>
</sp:complexType>

U434 aoumand Indldmsu o luusTadusl

4.3.2.5 e ey ternary fact type 11lu XML Schema Complex type

Many -
<sp:complexType name="SupplyType">
<sp:sequence>
<sp:element name="Snumber" type="SnumberType"/>
<sp:element name="Pnumber" type="PnumberType"/>
<sp:element name="No_of Item" type="No_of ItemType"/>
</sp:sequence>
</sp:complexType>

qUN4.35 noumand Inddmsv Tunenmesuiisiadusl
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4.3.2.6 The unique identifier YoIUADE Main entity type nilawily XML Schema

key

1436 Adroumasudv sy Tuieugin lodud lvhi

<sp:key name="SnumberKey">
<sp:selector xpath="Supplier"/>
<sp:field xpath="./Snumber"/>

</sp:key>

<sp:key name="PnumberKey">
<sp:selector xpath="Part"/>
<sp:field xpath="./Pnumber"/>

</sp:key>

<sp:key name="City_NameKey">
<sp:selector xpath="City"/>
<sp:field xpath="./City_Name"/>

</sp:key>

4.3.2.7 The uniqueness constraint vodluuis one-to-one, many-to-many fact type

uaz n-ary fact type nJaailu XML Sehema unique constraint

JUN4.37 yilnneuaimsud miv huenylinmaaeumasy

<sp:unique name="SupplyKey">

<sp:selector xpath="Supply"/>
<sp:field xpath="./Snumber"/>
<sp:field xpath="./Pnumber"/>

</sp:unique>

<sp:unique name="P_LocKey">
<sp:selector xpath="P_Loc"/>
<sp:field xpath="/Pnumber"/>
<sp:field xpath="./Loc_Num"/>

</sp:unique>

4.3.2.8 wilag many-to-many, n-ary fact type 3¢1719 Main entity type il XML

Schema key reference
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<sp:keyref name="P_Loc_PartRef" refer="PnumberKey">
<sp:selector xpath="P_Loc"/>
<sp:field xpath="./Pnumber"/>
</sp:keyref>
<sp:keyref name="Supply_SupplierRef1" refer="SnumberKey">
<sp:selector xpath="Supply"/>
<sp:field xpath="./Snumber"/>
</sp:keyref>
<sp:keyref name="Supply_SupplierRef2" refer="PnumberKey">
<sp:selector xpath="Supply"/>
<sp:field xpath="./Pnumber"/>
</sp:keyref>
<sp:keyref name="Supplier_CityRef" refer="City_NameKey">
<sp:selector xpath="Supplier"/>
<sp:field xpath="./City_Name"/>
</sp:keyref>
</sp:element>
</sp:schema>
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XML)

xmbaersion="10" enceding -0 8T
orders™
“order -
“eust_noCO0L- cust_no -
“eust_name - snaa i cust_name
eust_zone
SOy eguor ity
wzone_wd 001 zone_id -
“oeust_zone
“product -
“praduet_id-~POO T product_id-
“product_name=PUMP product_name
“price= 1500 Baht- price
“qquantity > 3 quantity
</product
< orders
<order:
<eust_no=C001 < cust_no
“EusL_name “wnan funinis cust name™
=eust_zone-
~cityageor- city
czone-id 20015 zone id #
Leust_zone
sproduct
“product_id = PO03 - product_id:
~produet_nameBOLT-"product_name:
“price:5 Baht price:
sguantity > 120~ quantity:
~product:
Corder:
sorders
<eust_nu*C002< cust_no
S CUSE nameswh Faina s CUSt_name.
‘eust_zone
seityeaniyie city s
wzone_id 002+ zone_1d®
Cust_sone”
« produet:
“product_id=P004< produet_id-
“product name=Breaker-07</ produet_name
“ipriee 300/ pricet-
< gquantity “ 10 quantity.:
“product
urder
=order®
“eust_zones
scitysgatyi</eity™
<zone_id-002<zone_id: - zone_id=
“ieust_zone:
“product™
< product_id=P001</product_id>
<product_name=PUMP~product_name=
<price:- 1500 Baht=/price =
“quantity5+/quantity-
</product
<order>
<forders~
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<vorderss

s Tt e

order

““order

orders

Sorder

. order:

<forder>

cust_no COOL- cust_no

CCUSt_Name swaan funinne cust_name

CCiy Cagem Cily

cone_id 001 zone_id:
product_id POOT- product_id

“product_name “PUMP- product_name

price - 1500 Baht price
quantity -3 quantity

“order

“cust_no-C001- cust_no
“Cusl_namesugan fumins cust_name
“eity=oymor Cily

<zone_id =001+ zone_id-

<product 1d- POO3<. produet id
wproduct_name=BOLT product_name:
“price= 5 Baht price

Cquantity- 1207 quantive

cust_no-C002 eust_no
CUSL_Name” Uil faiine - cust_ name’

LCily Ry ciy

“zone id-002 - zone il

“product_id: PO04 = product_id
product_name -Breaker-07- -product_name'

sprice 300 price

quantity- 10 quantity

order
cust_no C003- cusi_no*

“Cust_name - gimd mingalcust namess

city™aaiyd city

< zone 10002+ zone id= - zone _id*
“product_ide-POOT = productied=
“product_name=PUMP product name=
<price1500 Baht: price-

“Lquantity-- 5« gquantity:
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o0l HAAN FUNIAN 23831 001 FO03 BOLT 5 120
ooz Wi Aainae Fuiyi 002 P04 BRELKER 300 10
Cooz ind wanae Aniys 002 POO1 PUNP 1500 5
I FD3 T
FD4

FDI

FD2:

FD3

FD4 :
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%'IﬂE‘IJﬁ 6.3 1UIUD chluaﬂ‘ilﬂdl:unctional Dependency Iadail

: Cust No -=-==--- > Cust_Name,City,Zone_ID
ProduglIp ---_zze= >Product_Name,Proice

: Zong! ID ---——zs= > City
Cust_NO,Product ID -------- > Quantity

3. mmsutlaaudag FD luvuseun2 e lusewua 1nil Teefimualvugas FD

mvuntiaua Tndl
FD austNo Ssaite- > Cust Name,City,Zone 1D
—1 Cust_name
has
Customer

)
(cusi_y

\[—'f—' <ﬁ
IivJe_i_rTm"' 1 - (city_®-}
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FDO : Produe: [ === > Product_Name,Proice

baht)+

Product
(product_id) /
r/& }—— Product_name "

has

U7 6.5 naaalumenvalndves FD2

FD3: Zone ID ------=- > City

b b4 L
7 Zone [_—"'_ | City \\.‘
(zone_id) (city_ name}
k has \
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FD4 : Cust NO,Product_ID -------- > Quantity

Quantity
(No_item)

Customer
(cust_no)

Produc
(product_| |d)
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= 3

Meta Database

Metal sble mdb Select
Schema
RootElement Name  Suppher 'G;X)iL Save XML

i z
< Puml version="1.0" encoding="UTF-&7 -~
<sprschema wming sps “http: //www w3 0rg/2001/XMLS chema'™y
<sp element name="Suppher’
sp.complexT pped <4p tequencer

<sp element names="Customer” type="Custome:Type" mas0 cous="unbourdad />
<sp alement name="Product” type="Product T ppa" maxDccurs"unboundad”/>
<sp elemant names'Zone" ypesZonaType” marlccus="unbounded"/>
<sp element name="Supply* type="SupphyType* maxDccus="unbounded '/»
«/spsequences </ip complexTyper

<l Keps and Urwqueness Constiant ->

<sp.key name="cust_nokey">

<spselecton xpath="Customes™/>

<spifield xpathe" fcust_na"/>

ep ey

<sprkey names"product_idkey">

<sp.selecton xpath="Product'/

<sp feld xpatha"" fpioduct_f'/»

</ipkeyy

<spkey names"zone_idKey'"

<3p seleclor xpath="Zone"/>

<spfield xpath="" /zone_id />

<fipkeyy

<spiunmique names""Supphey’s

<spiselecton ¥path="Supply"/>

<spiheld xpath="" Jcust_no"7>

< 3p feid xpatha™ Jpioduct />

</1p ursque>

- Fays Relerence-
<:pkepel names"Suppl_CustomerRel refer="cust_nokey"
spymiecton xpathe""Supph /1

espheld xpath="" Jcust_no''y

lipkepel

cspkeytel name="Supphi ProductPlel” relei="pioduct_iday">
<3p selectod xpath="Supphy*/s

<z fiskd xpathe /product_id'/

<lripkesel>

<sp keyel name="Custome:_ZoneR el eler="z0ne_dKey™
C3p seleclon wpath="Custome'/s.

<sphield xpath="" fzone_uf"fs

&/ epkepmels

</1p ehementy

<l SimpleT ype Defindion >

<sp umpleT ype name=""cust_nameType's
¢1prestntion baze="sp sting />
</spsmpleTypes

<sp ampleT ype name="prame T ype"s
<spriestichon bases"spisting '/,
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A Software Tool for Object and XML Schemas Generation

Narudol Chankuang, Suphamit Chittayasothom
Department of Computer Engineering Faculty of Engineering, King Mongkut's Institute of Technology, Ladkrabang
Bangkok, Thailand 10520,
Email: s4061635@kmitl.ac th ,suphamit@kmitl ac.th

Abstract - Nownsdays relational database schemas are designed by
using well-knavwn database destgn techoiques such aa the Entity
Relationship Model and the normalization process. The resmlt
schemas can be gusrantesd ta bave minimuom redurdancies if the
fifth normal form (SNF) is schicved. However, in more recent
database sehema design soch as the design of abject database
schema, the concern about minimum redundancies does not seem
to be an important lssme. Functional dependencies may still
appear in an ohjest clasy of the ¢lass diagram thus infroduce
update snsmalies. This paper presents the use of INIAM. a wetl-
established concepioal schemn model, a3 a conceptual model for
the design of object databases. A transformation from » NIADN to
an OODB schema with minimum redoxndancy Is presented. The
conceprual schema can wlso be transformed into =n XML
schema. This is 2 good approach ta XML schema desige sinet
NIAM gives a tonciptual Iframework for the design. A
transfarmation from 8 NIAM schema to an XML schema is
presented. A sofreare tool for objrct and XML 3chema
gzoesation has been developed,

L INTRODUCTION

Existing softwaje tools for object database schema
generations are cormonly based on the Entity Relationship
Model {1] or the UML class diagrams [2]. These diagrams
show relationships between entity types or object classes but
do not show relationships berween attributes. This means thet
even basic dependencies such as functional dependencies (FD)
berween affributes cannot be reprasented.  Redundancies
czused by FDs between a part of the key attributes and pon-
kcy stributes may occur. Also, a very common type of
redundancy caused by FDs between non-key atriburey may
occur. The result object schemas therefore still have wpdare,
mscrtion and delction anomalies and are nor easy 10 work
with. This research project presents a software tool for object
datzbase design based on a well-defined NIAM conceptual
sehema model. The input to this tool is a conceptual schema
for the user's application and the obtput is an object database
schema that guamniees not 1o have tedundancics and free from
mscrt, delete and update anomalics.

Anotber potentisl applicaion of the NIAM concepmai
schema model 1s its usage as a conceptual famework for
XML schema designers. Nowadays, the XML (Extensible
Markup Longuage) [3,4,5] becomes a popular dam transfer
language between data sourcas, An XML schema defines the
structure of XML documents, It 18 human readable but oot
very easy o understand especially for complex scheras
Software t00ls provide graphical editing facilities are available
commercially(6,7,8). These editors use a tee siructore
represent  the XML  schemas withont any concepmal
frameworks. Owr software too) also presents the use of the

0-7803-7978-0/03/517.00 ©2003 IEEE 67

NIAM concepual schema modsl as a conceptual framework
for an XML schema and generates an XML database schema
from an input NJAM conceptual schema.

I1. Niam

NIAM is a facr-oriented conceprual schema mode]l. Main
concepts in NIAM include entity types, label types {or value
types), fact types and reference types (or bridge type). Sinilar
to cther semantic data model, ap entity in NIAM is an object
of interest. Entities which have the same propentics form entity
types, However, there s no concept of attnbuts. Instead, there
are iabel types which are rypes of Jabel or values associated
with each entity tvpe. Fig. 1. shows an eotity type STUDENT
and its associated Jabel types SWUMBER and SNAME. The

- distinction behween object (emtity) and value (label) is very

clear,

f"‘—"-"—"“‘\

-; SNUMBER j

~ S o gm

Plamih e

v h'\

i SNAME

X, s
N T

EE

Fig. 1. An Emity Type and ils Label Type.

A relationship between an entity type and a label type is
called a reference type. Each endty type may have more than
one refcrence type associated with it but there must be at least
one one-to-one reference type for identification purpose, A
selected cme-to-one reference type is called the umique
identifier. Fig. 2. shaws the entity type STUDENT with its
umique identificr S# and a many-to-one reference type with the
label type SNAME.

M= —
G-
b ? b s

\‘___/ (L A g

Fig- 2. A Reference Type in NIAM.

A fact type is a relationship behveen ettty types. Fact oypes
must be elementary {cannot be further decomposed) since
each of it 15 bazcd on a deep-structured natural language
sentence, Fact types and reference types can be collectively
called relationship types. Fig. 3. shows a NIAM conceprual
schema of 2 student database.



Fig. 3. A Suudent Conceptual Schamu

I, A TRANSFORMATION FROM NLAM SCHEMA TO XML
SCHEMA

The full transformation steps from 2 NIAM. conceptnal
schema ta object and XML schemas are descnbed i [9).  In
this paper the NIAM to OODB tansformation steps are
summarized as follows:

(1) Each eotity type which participated i more than one
relationship type is defined to be a main enbity type. Each
catity type participated in onky onc relationship type is defined
to be a fcaf-pode cotity type.

(2) For cach main cntity type, create an objeet class. Many-to-
one and one-lo-one binary relationship types botween leaf-
node enfity types and the entity type are wransformed into
simple attribuies. Many~to-many binery celationship types are
wansformed into multivalucd attributes {collection rypes).

(3) Bmary fact types between main entity fypes are
mwansfotmed into associations between  the conesponding
objcct types.

92

(4) Ewch p-ary fact type has to be trunsformed in to a
corresponding nesied fact type. An object chass is creaved for_a
nested face type. Each rolc involves in a main eotity type is
transformed into a reference pointer. Each role of a leaf-node
entity type is transformed inte an atribute,
(5) Entity rypes and entity subtypes of subtype hierarchies are
transformed into corresponding object super classes and object
subclasses.

An object database schema shown im Fig. 4. is mansformed
from the NIAM conccptual schema in Fig 3.

STULT
e e
TTLE
AR
Bhsi CREDIT
CENDTR
BIRTHDAY
Y npmr |_k,-/ TEACTIER
THAME
RAT_NAME
TFig.4.Th¢ Student Objoct Databasc

IV, THE NIAM CONCEPTUAL META SCHEMA.

Since mputs from users are NLAM conceptual schemas from
users’ applications, they need to be kept in the seftware tool’s
datzbase meta tables, A conceptual meta schema is required
for the design of meta tables, The N1AM conceptual meta
schema is a NIAM conceptual schema which describes
componcats of a NIAM conosptual schema. Owr NIAM
conceptual schema is shown in Fig 5. The comesponding
meta tables m SNF are shown in Fig. 6.

e o =
BT\ ey G o e
i wey
0L

Fig 5. A NIAM Concepirual Mera Schema
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Fig. 6.The Mata Tables

Tht software too] captures users” congeptual schemas
from the screen and populates the details of the
concepnal schemas into the meta tables. The detils of

user’s conceptual schema from Fig. 3. are populated in |

the meta tables as shown in Fig. 7. A display sersen of
the software too! that shows an output restlt in XML is
shown in Fig. 8,
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“helong MM Binary
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f [CR NUMBER
EDEGREE T GCDRE i
! E DEPARTMENT | D2 LDN#ME ;

7 st@b—ﬁm “NUMBER
7SUBJECT __; SUBICODE
TEACHER | TNAME

Fig. 7. Populated Mets Tables.
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. V. ConcLUSION

This research project presents the development of a sofhware
ol for sbject schema generation without redundangies within
abject classes. The wo] also serves as a copeeptual framework
for an XML editor. Instead of allowing users to directly enter
XML schema and population, NIAM is used as a conceptual
framewark for XML schema geperation and the instances can
then be entered into the edilor based on the generated schema.
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1. Introduction

A eoneepusl schoms s represantalion of a
unverse of diecourse [ 1] This s w0 concepluzl
framework ol minfommation base systom I pringphe.
aconceplusl sehoma should eapure all fact types, rules
amd mtegnly constramts. One ol the more popular

Intermaion Analysis Methodology) [2]. A strony pomt
about NIAM s thit there s a ransformation aleonthm
that transforms a NIAM conceptual schema inte the

* fifth normal form (3NE) relational schemas [34). An

ealension of NIAM caltad the Objeet Role Model s
now supportad by NMicrosoll Visio [4).

Al prescnboobyect databases become common in
renk i applicabiens, Existing objeel database design
toehniques such asthe class dizgran of the VNI [5.6]
is wpopulardessn wol for ebjoct datibases. Howeser.
1 ooy Aoty slenbion W detimls such = funehonz!
dependencies between stinbutes, Lhe result iy that zn
object datthase desinal by this techmigque ey sull
s redumdancies,

Lo tabitate phyoet datibase scheme dasien wthout
radundancios: reeent ealensions o NIAN such as the
OONIAN 7] aml EXLIAM [B] have boen proposad.
Lhese oxtensions  proposal - the separation of Lhe
conceplusl scheme ite m mzmm schenz znd several sub
schenus, Lhe exlensions emse ransfommation from the
conceptupl sehemas to objecl datihase  schomes.
Howova, objet dauhase dosigners who are foilar
with the orizinal NEAM amd alrewdy  haye ' NTAM
conceplusl  schemas b thawr existing  mtormation
sy Mems prelar o have a tanstomation diroct frem the
NIAN sehemas 16 ohjeet datahy
atdopting s extontled sarsion of NIAN.

Fhe firs part of this paper presents & transtormation
trom the orminal sersion of the NIAM eoncepual
schenurtooam obyeet chitabase schema,

Another potentad _apphlicaion ot the NIAM
concepial sehenue model s als usage asa coneeplial
framework for XML schema designerse. Nowadays, the
XML akstensible  Markup  Languygter [9.00.01])
becories o populsrdabs ranstor linguaee between daln
SOUICC:
XML documents, It s human rezdable but not sery
cusy o understand ospeaally for complex schems,

@ schemas mstemd of

An XML schenma defines the suucture ot

coneeplual - schenw . maxlel s ONIAM - iNissen’s

Proceedings of the Intemational Conference en Inlermation Technology: Coeng and Computing {ITCC'04)
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Soltware wols provide graphical editing tacilities are
available commereially( 12, These editors use o wee
structure torepresent the XML schemas without any
conceptual rmmewarks, Most rescarch on XML bas
neglected the duta modeling aspeets of XML schew

Recently, there is an attempt o formahzed a core set of

featares Tound 1 vanous XML schema languages into
Ngrwmmar [F3] and ranslooms an XML schema
corresponds . with the XGrammar oo o ER
in[14]. However, the ER mode] does pot show s
tionships between attributes. Dependencies betw een
attributes may sull exists thus cause redundancies in the
XML schemas, The seeond part of this paper presents
the use ol the NIAM conceptual schema model as o

conceptual  framework for an XML schema and
provides o wansformation from - NIAM o XML
datab; chema.

The third part of the paper introduces asoftware tool
that allows users o enter NIAM conceptual schemas
and generate comresponding objeet database schemas (it
present. only in Cache OODBMS [15) symtax) and
XML schemas which guatintee minimum_ redundiney.
The ool alse bas an XML editor Teawre that allows
users W ercate XML docanents according 1o the
generated XML Schemas,

2. N1AM

NIAM s o Bagt-oriented conceptun] schenm model.
Main coneepts in NIAM mclude entity types. label
types (or value types), fact types and relerence types (or
beidge type). Similar w other semantic data model. an
cntity in NIAM is an object of interest. ELatities w e
have the same propeeties Torm entny types. Llowever,
thereas no coneept of atwbute, lnstead. there ave label
types which are types of label or values associated with
cach entity type. Fig. 1 shows an enuty type Supplice
and it assaciated Tabel tvpes Snumber and Saame, Fhe

Figure 3. A NIAM conceptual sche

distinction berween objeet (entitv) and value (label) is
very elear.

Figure 1. An entity type and its label types.

A relationship between an entity type and a label
type is called o reference type. Lach entity type may
have more than one refierence type associated with it bt
there must be at deast one one-to-one reference type tor
identilication purpose. A sclected one-to-one reference

“type is called the unique identifier. Fig. 2 shows the
entity type Supplicr with its unigque identifier Snumber
and & many-to-one_reference type with the Tabel tvpe
Snamec.

7 P — _ S

¢ “Staglier ¥ s
{ U y <4 Srone
\ ISoarieny \ ’

. 27

Figure 2, A reference type in NIAM

A lact type is a relationship between entity types,
Fact wypes must be clementary (eonpot be  lurther
decomposed) since cach of 1t is bosed on o deep-
suuctured natural kinguage sentence. Faet types and
relerence types can be colleetively ealled relavonship
tpes. Fig, 3 shows o NIAM coneeptual sebenir ol the
popalar Suppher-Part database [ 16],

a of the Supplier-Part database,
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3. A Transformation from NIAM to Object
Database Schema.

Sinee the coneept o entity type in NTA M s slightly
dilfeeent from the concept of enbty tvpe 1 the ER
diagram and object class i the UML class dingram,
main entity types which are 0 be  transformed into
object classes must be dentiticd first. Onee. they are
identified. fact tvpes and reference types associoted
with them lorm atributes of the cormesponding object
classes. Many-to-one and one-to-one relationship types

hecomes  simple  anributes and  many-to-many
relatonship  types becomes  multivalued  collection
typ t types among the man entity types are then

transformed into associations between objeet clisses.
[he wanstormation steps are summarized as Tollow s

(1) kach cotity type which participated i more than
one relationship type is defined o be a main cotity type.
Lach eotity type participated in only one relationship
type is delined to be a leal-node entity type.

12) For cach main entity avpe, ereate an object class.
Many-to-one and one=to-one binary relationship types
between leal-node entity types und the entity type are
transformed  into simple  atributes,  Many-to-many:
binary  relationship  types  are  trnstormed - into
multivalued auributes (collection types).

(3) Binary fact types berween-main entity types are
tnslormed  into assoctions . beoween  the
corresponding objectvpes.

(4) Each v-ary fact type has to-be transtormed in 0o
corresponding nested et type. An object class s
created Tor aonested Tact type. Lach role invalves in a
main cntity type 1 ransfonmed inte i reference poinier.
Each role ofa Jeaf-node entity type is ransformed into
an attribute.

(51 Lotity tvpes and entity  subtypes ol subtype
hicrarchies are transtonmed into corresponding ohjeet
super classes and vbjeet subclasses.

Ao objeet database schema m Cache Object
Delimtion Language shown i Fig. 4 s transformed
from the NIAM conceptual schema in Fig.3. Nute thi
the object closs City comes: out as a scparate: class,
Using other database design methodologivs, City and
Status could be auributes of the cutity tpe Supplicr.
Funcoonal  dependency between them could cause
redundaneies in the database.

Class Supply Part. Supplicr Lxtends “oPersistent [
Class Type  persistent, ProcedureBlock |
i

Property Snumber As " oString:

Propeny Sname As "eString:

Relationship TheCity As City [ Cardinality
Inverse  TheSupplicr |

many,

3
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Relavonship TheSupply As Supply [ Cardinality
mimy. Inverse  FheSupplier )

Class SupplyPartPart Lxtends “of'ersistent [ Class 'ype
persistent. ProcedureBlock ]
|

'ropenty Poumber As "aString:

roperty Pname As "oString:

Property Color As “oString:

Property Locavon As "aString [ Collecuon amay |

Relatonship TheSupply As Supply [ Cardimality
many. loverse  ThePan ):

Class Supply Pan.Ciry Extends %ePersistent [ Class Type
persistent. ProcedureBlock |

Property City As "oString:

Propeny ¢

Relationship TheSupplicr As Supplier [ Cardinahty
one, Inverse - TheCity )

Class SupplyPan.Supply Extends "alersistent [
ClassType - persistent. ProcedureBlock |

Propenty Qry As "alnt
Relutionship Thel’arnt As
loverse TheSupply )
Relationship TheSupplier As Supplicr [ Cardinabity
nuny, Inverse © TheSuppy ]:

r

ant [ Cardinahty many,

Figure 4. The Supplier-Part Object Data
Schema

4. A Transformation from NIAM Schema
fu XML Schema

Following o similar approseh from the  above
wansformation  from NIAM to OODB schema, @
wansformation from a NIAM schema w an XML
schema is presented. o practice. o NIAM conecptual
schena will be creawed first. luwill then be wranstormed
mto a eorresponding XML schepm, Users who enter
data instapees direct via an editor now have @ well-
structured XML schema o follow. This practice is a
much better practice than creating XML schema at will
without any coneeptual Tramewurks. The wansfonmation
steps are as Tollow.

(1) Specily o root element name ofthe XML schema.

®

ComMrur
SOC!
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-
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(2) Luch Jabel type and leal-node  coty 18

transtormed mto an XML simple type.

Lpe

s annple D ype ninme
s sparestictun base
<splength value
- splpattern value
sparesinenon -
faprisinple Ty pe -
“osamplel ype mune
sperestocton b
spopattenn value

sporestochon
< dspismple Type
Figure 5, An entity type SUPPLIER, its value types
and its corresponding XML schema,

(3) Lach main entity type is transformed imo an XML
complex type. Many-to-one and  ong-tosone. hinary
relationship ypes that the main ennty typeis velved
tanstorm mnto elements of the complex type. h
cortesponding  clement name is either the uniyue
identificr oF participating entity types or label tvpes.

cotnplex Ty pear
elenent nane
selewmnont nune e ype
clement mine
Uiy Namelype™ -
*comples ype -

e Supphics Ty pe”
wwba ™ G pe

winbe Ty pe
e Ivpe™
“Cny s Naune™

e

ure 6. A NLEAM schema with many-to-one
pnships and a eorresponding XML schema,

(4) Each binary many-tw-many ot ype is tramsfoemed
it an XML complex type.

} 2004 IEEE
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comples Ivpe name P Loclype™ -
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comples hype -

~ele

Figure 7. A NIAM schema with many-to-many
relationships and a corresponding XML schema

(5) Lach n-ary fact type s wanstormed o an XML
complex type.

< comples 1y pe name
= clement name
= element e

“Poumber
~ele e
“Nu ol hemType”™

< conipleaType -

Ttype Poumber Lype
“No ol hem™

e

Figure §. A NIAM schema with a ternary fact type
and a corresponding XML schema

(6) The unique identifier of each s eotity tvpe is
transformed mto an XML sehema key.

“key nane USuumberKey T
< sedectur -Suppher Pare Suppher
* Lehd - Somnber Tiehl -
ey

selextn -

(7) The uniqueness constraint on roles of e binary
many-o-many. Rt pe or an neary et tpe
wanstormed into an XML unigue constraint.
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Figure Y. Asample sereen of the saftware tool

(8) Fact tvpes berween minn entty types form XML
schema key references.

“heveel” nane

“SnumberKey ™
= selecior Suppher Part Supply = seleetar »
“Mekd - Soumbers el

heyrel-
“kevrel e
“PpumberKey™
selecton Suppher Part Supply - selecior

< hehd . Pownber- el -

= heyrel™-

“Supply” SuppherRel™ reler

“mupply SuppherRel2 et

5. A NIAM-based Sottware Tool

A sottware ol that allowed the user w ereate and
edit NIAM: conceptual sehemns was develpoed. The
user may choose o generae SNF pelatuonal database
schemas, object database schemas or XML sehenms
The generation of object and XML scheng tollows
the rasstormations diseussed n previous sections.
An XML cditing sereen is provided for users who
want Lo ereate. XML documents according to- the

enerated schemas. An example screen ol the wol is
shown i Fig. 9

6. Conclusion

The NIAM conceptual schema model 1s a useful
ool for conceptual database design. The original
tansformation from 2 NIAM  schemas to SNE
relational sehema proved webevery uselul in real life
applications. Qur proposed translormation to-objeet
and XML schemas will extend its popularity towards
modem doatbase applications.
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<sp:schema
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<sp element name="Supply_Pai">
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<sp complexType>
<sp.sequence>

<sp elsment naime="Supplier”
type="SupplierType” maxOocur s="unbounded™ >

<sp element naine="Parl” type="PantType”
raxCecurs="unbounded >

<sp elament name="City” tyne="City Typa"
maxOccurs="unbounded”f>

<spelement name="Supply” tvpe="Supply Type"
raxOcours="unbounded ">

<sp.element namae="P Loc" tyr="P_LocType”
maxeous="unbounded ">
<ispsequence>
<isp.complexType>

. ' o e

<sp:key name="SnumberKey">
<sp:selector xpath="Supplier">
<spfield xpath="Snumber">

<ispkey>

<spkey name="PnumberKey">
<sp.selector xpath="Part">
<spfield xpath="/Pnumber"/>

<ispkay>

<spkey narme="City NameKey">
<sp:selector xpath="City"/>
<spfield xpath="JCity_Name">

<isp kay>

<spiunique name="SupplyKey">
<sp seledor xpath="Supply"/>
=spifield xpath="/Snumber"/>
<sprfield xpath="/Pnumber/>

<ispiunique>

<sp;unique name="P LocKey">
<sp.selector xpath="P_Loc"/>
<sprfield xpath="JPnumber?>
<spfield xpath="sLoc_Num'/>

<{sp unique>

o YRy Tt .-
<sp.keyref nane="P Loc_ParRefl
refer="PnumberKey">

<sp salector xpath="P Loc™/>

<sp.field xpath="JPnumber">
<Ispikeyref-
<sp.keyref name="Supply_SupplierRef1”
"Snumberkey™>

<spselector xpath="Supply">

<sp'field xpath="JSnumber"/>
<ispikeyref>
<spikeyref name="Supply_SupplierRef2"
refar="PnumberKey">

<sp'selector xpath="Supply"t>

<sp field xpath="/Pnhumber’>
“ispikayraf>
<spkeyref name="Supplier_CityRef"
rofer="City NameKey™>

<sp selector xpath="Supplier?y>

<spfield xpath="/City_Name"/>
<Ispkeyref>

<fspelemant>

<t

Ao O P (R [ NIRRRE (-

-3

<sp'simpleType name="SnumberType">

clegy Codeg ane Camputing (ITCC 04)

<spreslriction tase="sp:string">
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<sp'length vilue="5">

<sp paltern vaoe="[A-ZH1 1 ¢(3) >

<isp restriction>
<isp simplaType>
<sp simple Type 147

<sprrestriction Das

<isprestriclion>

<Isp:simple Type>

<sp simple Type na~
<sp-restriction | sp:siing™>
<sp.pattern vaue="[A-Z][a-z)"i>
<isp restrction

<isp simple Type>

<sp:simple Type namo="PnumberType”>
<sp.restriction base=
<sp pallern vilue=
<isp reslriction>

<isp simpleType>

<spsimple Type name="PnameType">
<sp restriclion bas
<sp pattern vau
<isprestriction>

</sp.simple Type>

<sp:simple Type na
<sp restiction b

</sp simpleType>

<spisimple Type name="Slatus_NumType">
<sp:rastriction base="sp:string"/>

</sp simpleType>

<spisimple Typa nama="No_of ltemType”>
<sprrestriction base="spinteger”>

<isp simpleT ypa>

<sp.simple Type n.

A-Z|[a-2)"i>

<sp restriction ba-
<isprsimpleTypa>

<l ]
>
<sp.complexType name="SupplierType">
<5pIsequence>
<sp.glement 14m e="Snumber”
< a="SnameTyp
<spelement tame="City Name"
rna="City_NameTypa's»
<isp sequence>
<isp complexType>
Proceedings of the interrations

T76HE-2108

Q4 IEEE

@y

<l

<sp complexType niw»="PartType">
<SP SeGuRnCe>

<sp element name="Pnumber”

' =="Pnumber Type®/>

<sp element narme="Pname” 'y.»="PnameType"/>
<sp element name="Colorhame”

1.7 e="ColorNameType":>

</sp sequence>

<'sp complexType>

<sp complexType n.ne="CityType">
<spsequence>

<sp element 1arme="City_Name”"
to=="City_NameType™>

amenl narne="Status_Num”
re="Status_NumType™>

</sp sequence>

</sp complexType>

-

<sp complexType name="Supply Type™>
<sp sequence>

<sp.element name="Snumber”
t.pe="SnumberType"s>

<sp.element narne
1,7 =="PnumberTyp
<sp element name="No_of_ltem"
type="ho of ItemType™>

<!sp seqguence>

</sp complexType>

.3
<sp compiaxType nare="P_LocTypa®s
<sp sequence>

<spelement name="Pnumber"”

t u="PrumberTypa™>

<sprelement name="Loc_Num"
Jpu="Loc_NumType™l>

</Sp segquence>

<ispicomplexType>

<Isp.schemas
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