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ABSTRACT

Nowadays an information exchange on XML such as B2B electronic commerce is spreading.
Therefore the systematic and stable management mechanism for storing the exchanged
information is needed. For this goal there are many research activities for connection between
XML application and database. Accordingly, A unified modeling methodology need to store the
XML file on the variety database.

In this paper, we propose a unified design methodology for XML applications based on
variety databases using UML. To this goal, first we introduce a XML modeling methodology
to design W3C XML schema using UML and second we propose data modeling methodology
for object-relational database schema, object oriented database an schema and relational
database schema to store efficiently XML data in databases.
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14 £

XMLE 7z3td AHE X3z 3
£ EHES 9% viayg doolth &
s ARE FAAA HEH# 1 W&ol
Fsfordt g EFstL JTHXML).
XML Schemadl Wig dA++ ATE
Ag W3ClA @+ APFA XML
Schema’} ®F XML Schema®] 20|
g 7HsAol 7 & ARl W3C
XML Schemay XML DTDXET} chesh
dolEHeyd S A8 + UL FHE
FdY L ol&3y gy AZANA
o2 AgErld "W AHE AR
Atk T3 attribute, element, AFEAF A
dlolel ety thalA A&dtE dAUE
< 7ty Qth a1yPrz XML FEAE
9] Be FALS BY UE AL ARt
(Migrating, %% &773% 2001).

FH XML oZeA )T dojeHolA
Al Abolo] Age AAE ASA,
1 %<t XML DTDE #A¥ dolg
Hlo]& A7IniE wske Wl disiMe
B A7t AYHAT T okF 7t
A ®xEst JAYFY W3C XML
Schema& UMLE ©]&3§ FHL tholo]
Il oA RdFar I EdYd
s wgsH+= HolHE A3 AE
5% ZdPol st A+ e A4F
ojt}, B E=RoME 2%A TH JF,
3ZoA UMLE ©l&3% B8 2493, 4
A= W3C XML Schema® #AA,

53elME XML 29d, 63ME ol
B 2dg 83 v 77N 4

3 19t
2 ¥4 AT

XMLo| @43 ZHel = A do|EjH o]
22711 3 A& Pobt FHHEA
XMLE Ed® HHES oJ¥A &&H
o2 AFsty #HFT AJAA B 7]
€% XML g7 s 7t doh
7 & ol &9 stue 71E9 DBMS
2% XML #dL gg3oz FE +
JE7} ol

XML Schemaol tid A+ W3C%
XML #4 Qe #EAS osfiA o
FYAZ, W3C Recommendation® 2 )
A= JqH(W3C 2001). UMLE ol&%
XML Edgeo u3 d++= UMLE
XML Schema® H&% o UML &%
] 7} 1) Z(stereotype and tagged values)
S AMgsle XML & ZE3IAY
(UML). =3 UML Z#dZ£ to|oa1¥
£ XML DTDE AH§ ¥#3tx XML
DTDE XML SchemaZ =g HE3=
T3 (tool) 9 fEE EAAH(modeller) 7t
XML Schema F&ol| d=3tA K|z
XML A& A&stA st /HEAHS
2 AR gE o T AN =Y
olFEL A ALY F A FHA
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sddE BAF dolEuolzd AXse
o 2RE& B3O volEuoe] g XML
A9 A4 diste TEIJAHCTSTE
2001: olA@4 2001). LEH =EEY W
£& E/3AW Fo17 XML #9E &4
3

e AJEEL 32 Jon, FoA
XML #doly DTDEFE AHE 9u]
of thated ulolEjd|o] X A kA EE
F= W& Adch(Florescu, D. 1999:
Kanne 2000: Klettke 2000).

XML A& AA-#A ALHoE F
Zstd dol" B¢y JHE Adde W
ol At Y (Cheng 2000, Kettke
2000). T2 WO ZE= AX-FA o]
Hulo]2Z X H XMLZ HE3= Uis
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o w2A FAqY AME dFL U
(Carey 2000, Shanmugasundaram 2000).
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22 A7 A% 2dY gl Wi
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DTDE AAAE ulojguo]l~ A7|wE
A7) g WHEC] ASHUAMHIAE
4 2001).

st 7ro] REZFHOZ Aoy dAF:=
2o UML ZFH2E o]&3led XML
2497 ORDB 24 E& OODBEY
4S MEFeE dFd =E(HTE
2002)5 AT B =FA  AE
UML S 2E ol&std XML 2933

dole RdydS FHHoR HASe= W
25 Ags A7 " Aol
3 UML 3 2E ol4s XML 29
oA 7to]l=ekel (Guideline) & 43}
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o|AEY FAE A3 HolEWolA
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XML 2 % ¥
poemmppl (XM L Schema)

agod 2ed

UML » UML
e ooy a2 OO0 H

(ORDB Schema)

I8 1) UMLE oI

| [ Ol Bl 2 & &
(00DB Schema)

4o H 293
(RDB Schema)

&t XML 222lnt Hjole 29

Order

Order Receipt

:Delivery

Notice

Distributor Shipping

Enter Order

Submissiof to Publisher

Manager Aginr

Completqg Receipt

Send to| Distributor

Notity Diktribution of Pgnding Deliver

Ship
Magazine

Delivery
Timeline

Generate
Delivery notlce

(2! 2> HAIK] ZHF|} =&t Clojo{I2

Uz 293& 9% shte dojelrh
(&% 1999). £ XML ZEIFo[th
XMLE ©]£3% B2B A2 253 22
XML ZAEcME A% Agd AA
dojel UMLE o]&3td ALe) 5ES

Y & U

2} tolo]aP L & ZEIHINA
A9 BES B 3= d%E I
28 ZojA & f2 AolA(Use case) &
A2 F¥F 1gos HIYG F

ATy, T3 I I Y 6 TAFA
ol Hx, 3] 7t F#PL tololl
#e UE o JHFE 4A MET 1
g UMLE o]ga] f2dAolke] 9%

&2 gojo] 1YL EEslY FP& thol
odaPE FE T 11 g2 trololady
of 9slx (19 1>7 ol XML 29
7 doly Rygog WaEag 4 gk

(Od 9 & dejja1dqe AAE
7r9) AlAx FAHE Ayt o] tojo]
aPe wAA AAETH JAPAAA #A
H actors® T3 3l

g DAA HAEFH actors o]l
TR & ALE B} FEEE
B9 Ex AA S actorszol A= A
7A¢ BE3T, o] £3 thojojllYyE 2
Mol ME-E actors('Distribution Manager',
‘Shipping Agent) & 473t o3
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Order Delivery Notice
Publication Month i date Publication Month : date
Q uantity cint Q uantity cint
Required Delivery Date : date Expected Arrivat Date : date

Date Shipped c.date
O 1 * Q1
1.1 <<Response to>> 1.1
Distributor Shipping Agent

Order Receipt

Q uan tity sint

Expected Delivery Date : date
Amount Billed double
Status tstring

A& 3) S~ Clojoiy

CE 1) 24 Ze

=a Eo 7 =
FAAA ol wjdsjordt 7&7494 %2 Distributor 7}
Order Distribution Managerol Al $4lgtch T3 Wig 27
gig ¥3
Order Distribution Manager= Distributor°ﬂ «]Hﬂ Orderel

W OEe $A3T FEY 5% 1 F2 g

Receipt ANE Fd G AFA FEAYE 7L

e o

Delivery
Notice Mg

Distribution Manager= Z%E©°] Shipping Agentel
¥ Distributoroll Al St A8 @,
94 MR, % &% g8 ledn

A 2"l A actorsE AWsle AAE
om ity (19 3)¢ F#:x tholoj 19
2 309 WAz a8z 359 A3y
&3 ME-AAE dF §9 Ayt
(Duckett Jon 2001).

(18 3)& ‘Order’ I#xZ ‘Order
Receipt'Ztoll ZAIAANA A FAAE Z
=t JukEH ‘Order Receipt'® ‘Order’
Ao &3 Q7] dFolt} o] AL
B AEHY Ao I olfe IYE
F9 wW3ko] ‘Order'7t #A3H  ‘Order

Receipt' 7} ZA)3l7] wj&ojt} 1%
(19 3 APARF & AstA g
H AyPFo] Aot FHRYE IF
HAEZ N F4533 BALE AEen
] dgg AAT a7 el AA
A7t oty FEAd U A4AE
9 A= E DI ZH(Duckett Jon
2001).,

ztzke]l  ZAH(‘Order’, ‘Order Receipt,
‘Delivery Notice)oll g &4), A,
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CE 2 AHS2 SE(ME-2H), Al 2l

g2 | FA/AB-AA | APES | A 7] &
Quantity 1..1 | 88| 873 ZAY %S 7Issiord
Distributor 1..1 | #% | DistributorE 713 okgt
Ord Required M3 UlE 7]&8F 2= o
rder Delivery Date 0..1| 5% | meEdnE 7le¥ + Ut
Publication W | = O Sl
Month 1..1| 8% &3 g5 7Iediorgt
Quantity 1..1 |83 | 2% A8
Status 1..1]| 8% | F& AHE 71ediorst
Order Expocted
R ipt Xpecle BHJ } V2 2AF A o
eceip Delivery Date 0..1 8| 94 wmaIRE 71 + ok
Amount Billed 1..1 | &38| FEd dis AxFAE 7e
Quantity 1..1| 53| agd £33 7Iedordt
Date Shipped 1..1 | 8% | A3EAE 7IEs) o
Delivery |Shipping Agent | 1..1 | 3% | AA% F/AS 7I&s oy
Notice
Expected W3 ' 5 o s ol
Arrival Date 1..1 88| ddd Z3IRE 7I&slofg
Publication Month|{ 1 ..1 | 8% | &% €& 7|&slokt
4 W3C XML Schema © S

W3C XML Schemat® oFH% EF37}
g FA AAeolAR & £ uiHA
%< Zo|t}h Schemadl E7|H A3
JA vtk =224 ¢E27 AT dolH
g2 o wE g4 Y F O A7
XML F22 Ho ke AL FF5H
TH(Z A =] 2001).

HAA BEL ABRFUNAN AA S
#E A FIE" JE 2SS
Ao FAAE T o BANES
ztzb XML Schemadlrl Z&#E £+ Ut
(Duckett Jon 2001).

Ba#AE 7 oldlEtr] A BAA
ojt}, o] AL &+l &7](Container) tell
g A deFHE wevh XML
o] AL & 3} element A w7}
A2 element FE attributeE Ao 3le
Ao wggit)

@ AZHA

E@3aA AR F4E TEe
AL2-EH, elementE EFsE EFIA
o YR EgHoE EAss AAE
ki



Heoledlo]x 7]yke) XML $42 #1%, UMLE °l&% T3 4A PHE 5

FEBAE 23 A (Types)oll 24
gk XML SchemaolA] A&7ZEE vf$-
Zhdsity & 4 itk XML Schema®l
2719 718389 FAol gleH oA
simple type®} complex typeelth 1=
hybrid complex types simple typel 2
8 A&eh

@ FadA

5 XML 2493

XML ojZgAol oA 7ie] s XML
Schema A7 #HAoA HAH Y Schemart
HEE 7] fsiA BIAHA Ry
E3fE BeE RE T

5.1 XML SchemaZ &8t XML

LTI

™A AAIG UML Ed225E W3C
XML Schema® E&37] 4Aste] ofe)¢)
WSS A3 Duckett Jon 2001).

® empty elemenis EE empty

attributesg UF A I A 10
ojH gh& Zh=R] EE o] EAER &
=4 & 79 e £93 . wd
element7t A olH  minOccurs="1",
attribute7t & o™ use="required”" &
ARE =3 I #el "4dde dE
AAE, Id element?]
attributedl A

empty EAES
7%~ minOccurs="0",
use = “optional” 2 A A
® whitespaces instance document®)
A7 3A & ¢ ds. 1 A #HY
A77r AFAHLE £33 817 98 XML
instance document& FAIsl= ol Z g
Aloldol Hagh E3 Yutxor =2
AN AEFHA AL HolElERe] A7
Hete] o] ASE JH. 187 HE

AEA PSS AolE AT =3
keysd 79 EEY Yoo AEE
BEse 948 46 Preel 2]

A s+,
® &4 A% &ang Agd 4%
base types(string, decimal, integer)E&
oj&-3ta] &4 g9 viole P& AT
@ element T+ attributezte] F+43HE
el 7] 98 unique elementE& AME-g
® documentll ] 2789 locations IH
A717] Y380 key/keyref elementE A3
® Y Schema’t & AS$ IAFFZE
WS AMESte] Y] AR sections®
ol FAIY. ol FAH AYE dUsA
Hasty Wije] gdF o]%5 3 sectionsd]
Schema #¥-E AHF elementE ZHA
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%= simple type’ 9], complex type% 9,

R EF TEIY e BYS
2 A2, J5% B9 blockl®

& 7Hsd

@ namespaced OJTA] WA instance
documentol = o]® element&tx A&
7b5%. 182 I locationdl A F &3
A+4] elements®] number®t namespace®
ddo] AAF. AME-E namespaced A
element®] ©°]§& ¥W3 7] 93l
element ref=". . " element& &3t}

T element ¥ attribute’t S
2703 EAsA god, oZA AL
71E-gk(default value)ol EATES EA
7ted. IR element TE attribute
A A default attributeAl22o2 XA
7tsd

® instance documentol A %3 (derived
type)ol ¥ HE= AL WA A3
Schema element®] blockDefault =" #all”
attribute® X7,

©® AA SchemadlA AJE ASZHE
od AMEL F2o] FEHE AL AA
371 98] Schema elementoll finalDefault
="#all” attribute® TIAIZ. o|F&
blockDefault 2.0} G2 gt A g2,

ol

e XM

5.2 XML ZHIZle] of

(29 3)elA ‘Order’ 2} ‘Distributor’
A= FAZAAM JAgAA ol o] 9nj
< ‘Order’” A7} ‘Distributor & I
ojo 3l walA] ‘Distributor Zo] thEA

#e] 11012k A& HAF3 g v
‘Order’ AAY W34 o) 119 AL
o) 2o walX ‘Distributor' 7} A3
ALS Yugtet o]F XML 243
37] Y= XML SchemaE 93+
XML 2498 %3y OF @F HE3d
XML SchemaZ 29¥ 34H (18 %
Zd,

to > X

{element name="Order")
{complexType)

{sequence?
{element name="Pyblication Month™ type="date"

minOccurs="1" maxOccurs="1"/»

{element name="Quantity type="int" minOccurs="1"
maxOccurs = "1"/)

{element name="Required Delivery Date” type="date”
minOccurs="1" maxOccurs="1"/)

{element REF ="Distributor”
{/sequence)

{/complexType)
{(/element)

{element name = "Distributor ™)
{complexType)
Cattribute name="Distributor” type="1D" use="required"/}
{/complexType)
{/element)

{33 4> OrderMx} XML Schema 2wz

(O™ A ‘Order’ AA= 3709 24
ARt 14 FRAAE M Aok
%3S ‘Order’ AA)A #238k= Distributor’
AAE A4 AAE ZIIA FOWA
‘Order Receipt’ AA| 9} AFAAZ A3}
o type=IDE HA3L ‘Order’ 7oA
BEEA] Z]gsof Sohe (FE 1o 9siA
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use =required® HA37] AsNA attribute2
o34t

(2% 3>A ‘Delivery Notice' 74}
‘Shipping Agent’ A= JA AN
A ol o] oul= Delivery Notice'
A7} ‘Shipping Agent’” AAE 2t ¢l
ojok3l ‘Delivery Notice' ZA 2] &
Ho| oz} ‘Shipping Agent’” A7} &4
& 4 9tk o8& XML Ed¥H-g 3]
A= XML SchemaE 3 XML
248 Uy OF @F FHE&std XML
Schema® 293 3 (19 59 2t

{element name="Delivery Notice)
{complexType)
{sequence)
{element name= "Publication Month type="data"
minOccurs="1" maxOccurs="1"/)
{element name="Quantity type="int"
minOccurs="1" maxOccurs="1"/>
{element name="Expected Arrival Date” type="date”
minOccurs="1" maxOccurs="1"/>
{element name="Date Shipped™ type="date"
minOccurs="1" maxOccurs="1"/>
{element REF = "Shipping Agent”
{/sequence)
{/complexType)
{/element)

{element name="Shipping Agent")
(complex Type>
{attribute name="Shipping Agent"
type ="string” use="required”/)
{/complexType>
{/element)

{12! 5> Delivery NoticeZd&|2} XML
Schema 2&2l

(24 59 'Delivery Notice' AA=

tfo

o & FF HA WHE 57

409 AAAH G 1Y FZRAAE 7HA
Z Atk E3F ‘Delivery Notice' Z Aol A
AZ3t= ‘Shipping Agent’ ZAA= =4
ANE  ZEIJYA  FSHA  Delivery
Notice’ Z}zoll A HETA] 7]&s)oF st
(E Dol 9Y3lAH use=required® A3}
71 918l A attribute2 A 28t}

(298 3DAM ‘Order Receipt’ A<}
‘Order” AA= AL FRAA AHH
AE Jerds, AAs7e ddBdA A
o golEL ‘((Response toy)'°lth. ‘Order
Receipt” A= 4709 AAAAE =53}
I 9o o]FolM ‘Expected Delivery
Date’ AR+ ‘Order’ 2149 ‘Distributor
A 7e] AAGS wEsiA type=IDREF
2 A4 o8& XML 2d gL 3]
A8iM XML SchemaE A3 XML 243
W OF @ 137 BAAL F Lty
XML SchemaZ Ed#3td (138 6)3F
Z

{element name="Order Receipt”>
{complexType)
{sequence)
{element name="Quantity” type="int"/>
{element name="Expected Delivery
Date” type="IDREF"/)
{element name="Amounted Billed” type="double"/>
{element name="Status” type="string"/>
{/sequence?
{/complexType)
{/element)

(2! 6> Order ReceiptZ4xf2] XML
Schema 242
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(1Y 3»AA ‘Order’ ZAS ‘Order
Receipt’” ZAA 7+l QAFJAA S JAA
Fd2 XML =29 ¥y ©d 9JsiA
<19 T3} Zrh

{element name="Order Receipts™>
{keyref refer="0OrderID" name="dummy"
{selector xpath="Order Receipt’/>
(filed xpath="Expected Delivery Date"/>
{/keyref)
{/element)

{element name="Orders”

{key name="COrderID">
{selector xpath="0Order"/>
{filed xpath="Distributor”/>

{/keyy

{/element)

{32! 7> Order Receipt Schema2
AN =S

6 dloje 24

dlolEuoj A AFIn} W FA A
AE FXERFE =83 /ide ol &ty
old =H(dole) T2 FH3= Aol
gy, doly RdyolF of W
#3E TEHolH 2 1999).

6.1 ZHx|-ZtA| H[O|E{H|O]A
~7|0f =YE

(18 3»HY Eq2 toloads AA-
A delEwols A7|vtE W
(B D3 E DM 5T W&oz A

(Object), A A (Relationships), ZEZE
2 Al el (Multiplicity), 3 (Direction) ©]
e, o]52& ORDB Schema 74,
Z AA 59, 44 "HolE, A= o £,
AP og WA}

o

2 24%|-2A| ©|O|E{H|0|A
SEIT

(19 39 22 tolojI1PL AA-

#A dolHuo| 22 WEsE WPL

the-3 Zoh(olAkEl 2001).

O AA FY2E F2Y A4A BRI
AR HolBd Azt ElS
A EE & A9 wHolZe] A
BDEViR-}

@ AA BYe A Y ol AL,
£48 713 AA B9,

©® SY2oIAe A3 $4L AH EYol
Mo} £49.

@ ©glo] HolZolut A E= 53 €
Qo2 WY Y2 AH A
BYe A7 B &4 899,

® 27 4490 NULLAIERAS 79 NOT
NULL A=A x 713,

® AR £40] 27 &S AW Ao
DEFAULTZHS 3713

@ £942 ZPAY FHHQ 4RL
R FAASS 98 J1BIRE A5
HAHIL oid/E s B2E Aol
7187 A%zA ga} (id}E F7He

2 oZgss g8 712y ALzA

7] AkzA Wt zhzte) RE



HolEwo] 2 7l¥ke] XML

29 718§ F7H

© 29289 Z2%S A3 AA sl
At 71871 AFxL A7)
Az wE HF HoERRH
71271E F7He

© F& oid7} <np¢l 2+ UNIQUE Aot
274 g ZHS FUH

O zZtzte] B3 Akzde 98] CHECK
g AN

@ Agst=d SdolM ZAzHe 0.1, 1.1 9
s AT Fx HolBddA 7] =2
€45 A4 ZdE @Y AF Sy
29AE A% 2 AN delA 42

Z AAE Adsr) dstd 4A 8
o Fx2E AR = usIA AA

T A% A=z WidE AAE A
7] fste] AA Bdell FE2E AHEE

® HF HolEA TS /M obF F
ge ds 718718 AAEE, 78
g A% 2HE Fen, HolE <
M I HA%e AFEr] A AH
Be AR B @Y AAE 9
T AH &4 e ZIAE 539
oy FH HolEE AMEF

® YT go] °lFsA He o 2%
FWH=ES AHS o

B AW7IE AMgste] Aol dd
g7 N @ N 2% 34 "Hol&
cicks

® N : N 204 9 eojg] 712RE
71871, A7) AkRAS AT

@ A4A SR A2 &S A% A

o {>

—

&< A% UMLZ o148 B3 44 $8& 59

Bl Ha=s A

6.3 ZHX|-2A H|O|E{H|o]A
27|10} HEk of

(1) <28 33 E DE EFE Do 93
‘Distributor’ ZA+= ORDB w3 ¥hj

@we AR uwek ‘Distributor_t’
AAErY $A3-& AAs= Distributor’

HolE2 (¥ 8)3t Zo] WgdT

SQL> CREATE TYPE Distributor_t AS OBJECT
(
Distributor
)
SQL> CREATE TABLE Distributor
OF Distributor _t:

{22! 8) Distributor B0l

string,

(2) <29 37 F DD & D 93
‘Shipping Agent’ Z#= ORDB wist

U @9 Al Wt Shipping
Agent_t" AAEY £4& AFste

‘Shipping Agent’ EI)1EZ (138 99}
7o) Wztdn)

SQL> CREATE TYPE Shipping Agent_t AS
OBJECT
(
Shipping Agent string,
)
SQL> CREATE TABLE Shipping Agent
OF Shipping Agent_ t

{Z12! 9) Shipping Agent Eoj&

(3) (2" DF (FE DY FE 9 9%
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‘Delivery Notice' Z}2= ORDB ¥
W OF# @9 Aol Delivery
Notice_t' ZAAE] £4& A%3in
£A ‘Shipping Agent'd] AA Y&
<28 PAAM Hee “Shipping Agent,_t'
g g3l (¥ 107 7o) WEsit)

(

SQL> CREATE TYPE Delivery Notice_t AS

Publication Month

Quantity int,
Expected Arrival Date date,
Date Shipped date,

Shipping Agent
):
SQL > CREATE TABLE Delivery Notice OF

OBJECT

date,

Shipping Agent_t,

Delivery Notice_t

{22! 10 Delivery NoticeE{lo|&

4) <28 PF E DR E D I

‘Order’ A4#)= ORDB #HE WY @
@9 A& w} ‘Order_t ZAAEY
248 A Distributer'e] ZAEIGS
(19 8yollA A& ‘Distributor_t'E
g1 (I8 113 Zo] A

(

)i

SQL> CREATE TYPE Order_t AS OBJECT

SQL> CREATE TABLE Order OF Order__t:

Publication Month date,
Quantity int,

Required Delivery Date date,
Distributor Distributor__t,

2! 1) Order Eiojg

(5)

(I8 DF E DT E 9 9%
‘Order Receipt’ Z}A]¥= ORDB wg =
Y O @2 @9 A wel Order
Receipt t' AAE] £4& AR
‘Order’ A9} ‘Order Receipt! A= 4
HBHAZA ‘Order’ BHEEA (refOrder)
of tisliAl SCOPE FORE-S ol&3io
8= Order’ ZA ol 92 A9
3t (O 12)9F 7o) M3,

5Q

(

)

SQL> CREATE TABLE Order Receipt OF

L> CREATE TYPE Order Receipt_t AS
OBIJECT

Quantity int,

Amount Billed double,
Expected Delivery Date date,

Status string,
refOrder REF Order__t

Order Receipt__ t(
SCOPE FOR (refOrder)
IS Order):

{32! 12> Order Receipt &0l
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ANAE dolgufol A7jntE HE
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6.5 XX Cf|OJE{H[O|~ B dbg

(8 3)9 Z82 dolola1d-S A=A
A dojEwo]Ax A7|ntE WEAIE
WL o3 ZoH(HEY 2001).
® "G&(persistent)” Wi F&5 AA

A dloleu o)X Fej .

@ gsolrt "gE Sl AAAEE vlolg
Hlo]A QIEjHjo| AR AHefE7] 3 Aeis]
o|AE AU3E OJUAVA DY E=
F4HQ Holx FHAE AN 24 &
3 7Pddy 28]F no data WHe
1 AofE AEEO)AE 2R %4,

® type £FAE enum T+ typedefZ E
A3,

@ EH29 attribute= HZT type B
I AFLE AAAFE dolEHol X
F 29 attributedd.

® ek mllable Bl7F VR mullable A4

FS(nullable_short) ARE3LL HRIGE A
Usk= ES(ODL) ARERHE "ieF J%
A gkom, IRE(C™, JAVA) PG

© Ttk attribute7t initializerg 7HAH,
Bz 2718 I=E F7HE AR
HAEY ol %Y REORA HEE
C'™ gujo] 278t 2o Yg3

@ AME FH2s UL HAdd +9
FHE AMYS E7

dF FHgaAs AT 92 attrbutes}
FH2F 4HE

© BHulg AA A {oid} E& FH 7]
{alternate oid}7} THeF vlIgE Y
3 719 AAE HWAE W A
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UMLE oj4& &% 44 4yE 6l

A dow, AFY I qAE
A% Ay r=g FFE
® z+ B98% A g HAF3 F
of WlAZg Fristz dAsA §
ANE"E HASE AAEo] I AVt
TS vl AS 27 wultt 5%
@ FF AA) == 9FH Multiplicity
ZHE fH ZIA edol] dsiM=
T FY2E /L UA ¥ & o]
dHs 98 BAYES BT By
SIAEEo] A#Hol IA FohH
ARES AHSE
Ze) 2o 74 98 P33 g
2o FALS BT
g ANAY 2= 59T 44
glolEuo) 28] 2 HY ol
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Azt AAAE bl o]Ejujo] A
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o)) AL s A
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6.6 ZHX|X|& C|O|E{H|O] A
27(0F HE off

(1) P DA E D L E DA I3
‘Distributor’” A= ‘Order’ 74 A <}
AgrAA I ¢]& OODB HE Uy
@ 93iA <(I¥ 13>9 Distributor’
HolEE ¥WEHT)
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Class Distributor(extent Distributors) {
attribute String Distributor:
relationship Order:;

}

<& 13 Distributor Elol=

(2) <29 33 (E 1) 2 (E D 9%
‘Shipping Agent’ Z4A)= Delivery Notice'
AH st JgBA s o€ OODB
Ay @o 8 (21Y 14)9]
‘Shipping Agent’ Elo]EZ w3 H}

Class Shipping Agent(extent Shipping Agents) {
attribute String Shipping Agent;
relationship Delivery Notice:

};

{32! 14) Shipping Agent Eijo|&

(3) (¥ pF (E 1) L <E DI 9%
‘Delivery Notice® 2449} “Shipping Agent’
AAE 3o MB A @A ol
OODB ¥3wd @< @ 93iA
(1Y 15)9] ‘Delivery Notice' Elo]EZ
HEs}

Class Delivery Notice(extent Delivery Notices) {
attribute Date Publication Month:

attribute Int  Quantity:

attribute Date Expected Arrival Date:
attribute Date Date Shipped:

relationship Shipping Agent:

{72! 15) Delivery Notice EfjolE

(4) TY D} FE 1Y & Do g3t
‘Order’ ZAA ¢} ‘Distributor’ A=

el AB A #A etk OODB
HEE @9 @ 9gsiA (ad
16>¢] 'Order’ Ho| &2 HE T}

Class Order (extent Orders) {
relationship Distributor;

attribute Date Publication Month:
attribute Int  Quantity:

attribute Date Required Delivery Date:

relationship Order Receipt:
}:

{22! 16y Order Elo|&

(5) (28 DA E 1) E FE 9 93t
‘Order Receipt’ ZAA+ ‘Order’ 239}
A#FA ot OODB ¥WEHH @
@l <laiM (2" 179 ‘Order Receipt’
H ol &2 WE#si}

Class Order Receipt(extent Order Receipts) {
attribute Int Quantity;

attribute Date  Expected Delivery Date:
attribute Double Amount Billed:
attribute String  Status:

relationship Order:

{12! 17> Order Receipt EHlOl2
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(Object), #A A (Relationships), HEE
2 A Bl (Multiplicity), %% (Direction) ©]
5ol A (o] A5 2001).

6.8 TtAH| HIO|E{H|O] 2~ HEh BheY

(a9 3¢ Y tolo]ads A

dolEuol A A7utE e

o3 2ol e 9 2001).

O FP2E "HolE.

@ 229 $A(attribute) & H o] E9]
¥ (column) &.

@ 929 &4 =HAL HoEY ¢
2RI

@ A9 {nullable} B1Z7} SR HO]
B &Ad NULL =& NOT NULL
< F7hsh

® £Ao] 27A FI}E Y, &
DEFAULT &< F7Ht

® REY EYHY FPie} Zo] Yut
37t gl 928 9siAT integer
NEFE AL, {(dE dsME
NE7) Az {oid} A1 ES F
7Vt

@ AAEF#H 2 (Subclasses) 2, 7+ R
g2 718 7127 YFF) A
X7l F7}He

AF ZH2ELS, 7 9E-43 =
Bl g 71E271E 712719 9%7)
Az ol F713t

@ Y {alternate oid = <(n)} B} 19,
UNIQUE Ajekz7ol] i3t €& F718
@ 7 YA Akl dis)i CHECKE F

7Het.

@ 0..1, 1.1 73 A7 FA A F2
3t Hol B E71E AT

@ AF HlE(CASCADES} Zo))¢ 9
2NE zZe BEAEE A 712
NE BT . 71E7NE A8 F7HE

® AF Y27t obd 39 B N -
Nell g slo] &S A4

® N : N, 3¢ d#dA qF-4F o]

o JIZHH 712719 FT] Ak

Zal

< A9

BN

6.9 ZA| CIO|E{H|O[£ AF|D} HEt of

(1) <28 3 FE 1 2 <E Dol 9%
‘Distributor’ A& #AY dlolH
ol Wy OF Q% WY
A& we} ‘DistributorlD’ A E}FQ)
AL AAs= Distributor’ HlE

(34 18> 7o) M&EA.

SQL> CREATE TABLE Distributor(
DistributorlD  INTEGER PRIMARY KEY
)

<22l 18> Distributor Efo|2

(2) <2¥ 3H3F E 1) 2 E o 9%
‘ShippingAgent’ A= A dlo]
Huo]2 HEY OF @%F ®WHY
A& og} ‘ShippingAgent]D’ 244
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B $4<& A% ‘ShippingAgent’
Hol 22 (19 199 7] Wgdn

SQL> CREATE TABLE ShippingAgent(
ShippingAgent]D INTEGER PRIMARY KEY
)

<! 19 ShippingAgent E|O|&

(3) (I¥ D} <F 1) R E DI 9%
‘DeliveryNotice’ &= #AF dlo]
Huo]x Wiy O3 @2 ©¥Y
XA we}l ‘DeliveryNotice' A EFY
£A& A7t 44 "ShippingAgent’
= 3y @d 9siA a" 19
A Aelg ‘ShippingAgent'E &
B (19 2003 o] MEF

SQL)Y CREATE TABLE DeliveryNotice (
DeliveryNotice]D INTEGER PRIMARY KEY
Publication Month date
Quantity int
Expected Amival Date date
Date Shipped date
Shipping AgentID INTEGER REFERENCE

o Shipping Agent

CONSTRAINT DeliveryNotice_ PK PRIMARY

KEY (DeliveryNoticelD, ShippingAgentID)

)

{32! 20 DeliveryNotice Ejjo}=

(4) <2¥ 3pF (E 1) 2 (E 29 g3
‘Order’ AAlE #AE dolewolx
A3 O @2 @9 A o
‘Order’ AAEIY $42 A7 &4
‘DistributorlD'E A @l 9JsiA
(a9 18X A& Distributor' €

SQL> CREATE TABLE Order (
OrderID INTEGER PRIMARY KEY
Publication Month date
Quantity int
Required Delivery date
DistributorID INTEGER REFERENCE
Distributor
ExpectedDeliveryDatelD INTEGER
REFERENCE
OrderReceipt
CONSTRAINT Order_ PK PRIMARY
KEY(OrderID, DistributorD, Expected
DeliveryDatelID)
)

{33 21) Order Hiolg

(5) (18 DF FE D 2 E D 9%
‘OrderReceipt’ A= #AY dolH
HolA Wiy O @% ©9 A
Aol wa} ‘OrderReceipt’ ZAEY
248 A3 ‘Oder’ ZAF<ke] 43
FAE HELH @F O A
(I¥ 22)%F 7ol W@

SQL> CREATE TABLE OrderReceipt (
ExpectedDeliveryDateID INTEGER PRIMARY

KEY
Quantity int
Amounted Billed double
Status string

OrderlD INTEGER REFERENCE Order
CONSTRAINT  ExpectedDeliveryDatelD_ PK
PRIMARY KEY (ExpectedDeliveryDatelD, OrderID)

)

{3z} 22> OrderReceipt Effo}E
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