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Generation of Object—-Oriented Metamodel based on XMI
Don-Yang Lee' - Young-Jae Song'!

ABSTRACT

Usually, design method to use UML by Object-Oriented Modelling is used much. But, generation of Metadata that use UML is not easy
by difference of expression about detailed functions that is involved language and this in environment that differ. In this paper that solution
method use XML Metadata Interchange Format(XMI) for standardization and normalization of Pattern and Class. And, for design of Metamodel
select frequency A many 4 element of use among XMI Metamodel and create Metadata. Design DB repository for created Metadata storing and
add pattern and information about each class composition and use query and did so that reusability and extension of Metadata may be easy.

FISIS - XML, XMI, UML, HEIZZ(Metamodel), HIEIEHOIE{(Metadata), X& 2 (Repository)

.M E FEE FEIF oAU olEF ASEE FENI) 4
gto]l B =FolME A i SYLET oflzd AY
2ZEHo dAE 2xEHold U AYFI)g v E%‘Ql AANME AAAZFELH PHE o]&ate] e
$ T2 YHE AAE 7L IT1-3] dirgem & wdy weldolHe MM, ey e 2 Zajro|
ZEJAAN = 7ledd A8 BEAY, 28n gt RS FYs}h pEIEy] Y wEew zZa e
AHEARe] aFARYE S B XFUCH4) =T Aasty E3 e AlgxSo] vebd ol (metadata)ol B3k A
B3 FEE AZEHOR Q] wEA LZES g nH37] Yo EEUdoz Aty XML Metadata
A A FEHAUT LAZE S dAgG dHa] Interchange Format(XMDE ©] &3ttt 0|7 A+ &
2ol AAAZFEAZ(Object-Oriented Modelling)[5]&  ©] P22 ztzte] UzjoldjEe] ALt HE8Ele] thA] XMI
S @Rl wel AbgsR glew, o= AgatEe e dEprde Agste] Adael Agshs Pyl ALHY
ARl d AHAM A9 7lEE HEsn At oufll], Fdhzel F&uAL AT dY REe
53, OMGe| UML2 AAAZFEAL] diA 27 A At B AFde ole WA UML ndge
# dojoll Age] 7hsdte] de] AHEH I glTH6). ofxel XMI Parser® Satel XMI wetdlolgl2 A8 DB
F2 ALY FY2ARA i 49 & 3 E57[6] Agstgdon, Wetdolee EHo} o] o]gste AME
e FEd Fhze VAR @A dNas 20 o) dojHE #8T & UL AAHIEE F4HR
EolM F2HIAY dEod Seao] g F&d 7le 3 0. 7 Ad vedgolHE 8 TEIZYro] shajuiot
5o dF =EFHUET BEst] AR o] &A7 HH olUgt At ® seEinde y%3 Zore AeunAgs
nggfﬁ?ﬁﬁa;ﬁ%ﬁ % A H4E F o] 2ZES] Aot FFe d
=A% 20039 118 79, AAkga ;20044 29 179 gstA & ¢ =S S%a, AT e AaREg



398 FEMeIE D=2 A D M11-DT HM2=(2004.4)

©7h BWAE Baslel 2TEQILA Y54 7
4 % g3tk

»
ucl

SR

UMLE ]88 A2dHAdAE ALSHE A8 of
ye}l olo] F&£9 ARAHA AEY o2 QFo
o] Wad g ME dE TE MNEES /M2 4 Uk
[7,8]. B =FdME od EARNES 6487 AT wd
22 OMG(Object Management Group)[10]¢] XMI(XML
Metadata Interchange format)[9]& o]&3 ¥Hi& T3}
24 FHT. XMIE AR g A BaEHo] AFEY
Q& vietdole gt UML 228X A5 ¢ dolH

ta
e

U eteiold oty 98d WE 3 IRe Exoz EF
stel 2dy wroltt
(ot ] (o)
XML Streams
(Models)

o |

UML MOF

DTD DTD

XML DTD/Schema
(Mata Models)

UML

(3 1) XMk XM DTD/Schema

XMl d2]dE: XMLheader, XMl.contents 21712 ¢
do] wojdH9]. 18t B =&dA= UMLY EH2
2o g XMI HElRd29 W= (Y 2)9M
¢} o] XML9] Top Levelell 319 <XMLheader>, <XML
content>, <XMlLdifference>, <XMl.extensions>< 4712
dHHE vhg TIANAX BDS FAEA

<XMLheader>+ XML d#]HE|X model, metamodel,
metametamodel S A oldtm glow, ol wHElHolHE <
Ask7] Y3 AHEE I, vlErdHolH e W #I thdd
ARE ¥ Qith

<!ELEMENT XMl header <XMI.documentation?,

XMLmodel*,
XMI.metamodel*,
XMI.metametamodel*,
XMI.import*)>
<XMlLcontent>% wlEtelo|El o] o] ofgt HA=<
ASS EYHA 9o, YR deRds Juz ¥
LR =S

<IELEMENT XMI.content ANY>

i
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<XMldifference>= 7|2 HoJefo] g Aol& FH
© XML9 dg"Ec|th 84+ o2& XMLHHe 2
Folu} XMl difference Section®] #ol AHE€c) o] 4y
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<!ELEMENT XMlLdifference (XMldifference | XMlLadd |
XMl.delete | XMI.replace)*>
<IATTLIST XMI.difference

%XMl.element.att ;

%XMllink.att ;

<XMlextensions>+ WelZ 2@
HolEl & E¥ste XML FYUEES 7HX 2 Qe oA
HEetdo|Ho #HE ARELS RISt AHERT o7
Al xmiextender £42 3o dFd LTFAFES A2
At}
<IELEMENT XMI.extensions ANY>

<IATTLIST XMI.extensions
xmi.extender CDDATA #REQUIRED

File = “CommonClass.xmi” Namespace = “CommonClass” :
< XMI version = “1.1” XMLNS : uml = “org.omg/UML13" >
< XMLheader >
// HEtRE e ER79l XMl RV|E
</ XMLheader >
< XMl.content >
/AR AR E Y el RdAYRE 2t XM AR7]E
</ XMl.content >
< XMLDifference >
// dolele 71E & %E
</ XML Difference >
< XMLExtensions >
// HEtR o] S4AHE HA
</ XMIExtensions >
</ XMI >
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< 22849 27y HEe 3 w2 EEE 5 9
EE g9t d7iM wEeldoEg A 88 $FA
Windows 2000 Server®} MSSql 20008 AM&3t% Tt
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<pattern> — <pattern> * <association>
<pattern> — <class> * <association>
<class> — <operation> * <attribute>
<association> — <relationship code>
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(28 6)& XMI Hetrdo] gl dlojeujo]AE DDL
(Data Definition Language)& ©]-&3l1A AAdste Wyolt)

SQL>CREATE DATABASE [XMI MODEL] ON (NAME = N'X
MI_MODEL_Data’, FILENAME = N'c:\MSSQL\data\XMI_MOD
-EL DataMDF’, SIZE = 1, FILEGROWTH = 10%) LOG ON
(NAME = N'XMI_MODEL Log', FILENAME = N'c:\MSSQL\
data\XMI_MODEL_Log LDF’, SIZE = 1, FILEGROWTH = 10%)
GO

(% 6) XM DiEt2E DB 4

(18 7)¢] <XMLheader> ®lojZe] A A& HE}
2deo] FH XMI ARV|gd g HE sty B E
9 dHeERZA WEdolHd t# model, metamodel,
metametamodel’s& M ¥ 3|4 71 &8s RiEo] THEHAI
o =g sjEEe olyz), 74& E x& o7 Mo 29
22 748 7| A (package) & TE37] HMA Pattern
_name®® HWEEF Z7}51H A Primary Key2 A3t it
a8 <XMLheader>E Master2 3P4l [XMILmodell &
Secondary KeyZ 473t th& ®lo]&3} d4d7bs 3t&

SQL> CREATE TABLE {XMI_header] (
[Pattern_Name] [char] (10) NOT NULL ,
[XMI_documentation] [char] (30) COLLATE NULL ,
[model_xmi_name] [char] (30) NOT NULL ,
[herfl} [char] (15) NOT NULL ,
[metamodel_xmi_name] [char] (30) NOT NULL ,
[herf2] [char] (15) NOT NULL ,
[metametamode]_xmi_name] {char] (30) NULL ,
[herf3] [char] (15) NULL ,
CONSTRAINT [PK_XMI_header] PRIMARY KEY
CLUSTERED
(

[Pattern_Narne]
) ON [PRIMARY] ,
CONSTRAINT [FK_XMI_header_XMI_content]

FOREIGN KEY
(
[model_xmi_name]
) REFERENCES [XMI_content] (
[XMI_model]

) -
CONSTRAINT
FOREIGN KEY

(

[FK_XMI_header_XMI_difference]

[model_xmi_name]
) REFERENCES [XMI_difference] (
[XMI_model]
)
CONSTRAINT
FOREIGN KEY
(

[FK_XMI_header_XMLextensions]

[model_xmi_name]
) REFERENCES [XMI_extensions] (
[XMI_model)
)
) ON [PRIMARY]
GO

(222! 7) {XMl.header) E|0|SA4A
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SQL>CREATE TABLE [XMI_content] (
[XMI_model] [char] (30) NOT NULL ,
{Class_namel] [char] (30) NULL ,
{xmi_id1] [char] (15) NULL ,
[Class_name?] [char] (30) NULL ,
[xmi_id2] [char] (10) NULL ,
[Class_name3] [char] (10) NULL ,
[xmi.id3} [char] (10) NULL ,
[Association_namel] [char] (10) NULL ,
[Association_name2] [char] (10) NULL ,
CONSTRAINT [PK_XMI_content] PRIMARY KEY

CLUSTERED
(

[XMI_model]
) ON [PRIMARY]
} ON [PRIMARY]
GO

(3% 8) {(XMl.content) ElO|2 AN
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SQL>CREATE TABLE [XMI_difference] (
[XMI_model] [char] (30) NOT NULL ,
[XMI_difference] [char] (30) NULL ,
[XMI_add] [char] (30) NULL ,
[XMI_delete] [char] (30) NULL ,
[XMI_replace] [char] (30) NULL ,
CONSTRAINT  [PK_XMI_difference] PRIMARY

KEY CLUSTERED
(

[XMI_model]
) ON [PRIMARY]
) ON [PRIMARY]
GO

(22 9) (XMl.difference) E|O1E MM

SQL>CREATE TABLE [XMI_extensions] (

[XMI_modell {char] (30) NOT NULL ,
[XMI_extensions] [char] (30) NULL ,

[xmi_extender] [char] (30) NULL ,

CONSTRAINT [PK_XMI_extensions] PRIMARY KEY

CLUSTERED
(
[XMI_model]
) ON [PRIMARY]
) ON [PRIMARY]
GO

(222! 10) {(XMl.extensions) Efo}g
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File="Modell.xml” Namespce="“Modell” :
<XMI version="1." xmins : UML~="“org.omg/UML1.3">
<XMLheader>
<XMLmodel xmi.name="Modell” href="Modell”/>
<XMImetamodel xmi.name="UML" href="UML.xm}"/>
</XMLheader>
<XMLcontent>
<UML : Class name="ClassX” xmi.id=“ClassX”"/>
<UML : Class name=“ClassA” xmi.id="ClassA”

generalization="ClassX”"/>
<UML : ModelElement.ownedElements>
<UML : Attribute name="attl” type="idatt_al”/>
<UML : Operation name="opl” type="idop_al”/>
</UML : ModelElement.ownedElements>
<UML : Class name=“ClassB” xmi.id="ClassB"
generalization="ClassX"/>
<UML : ModelElement.ownedElements>
<UML : Attribute name="attl” type="idatt_bl"/>
<UML : Operation name="opl” type="idop_b1"/>
<UML : Operation name="“op2” type="idop_b2"/>
</UML : ModelElement.ownedElements>
</XMl.content>
</XMI>

(08 12) gEed | HEZ2Y
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File="Model2.xm!” Namespce="Model2” :
<XMI version="1." xmins : UML="org.omg/UML1.3">
<XMLheader>
* <XMl.model xmi.name="Model2” href="Model2”/>
<XMILmetamodel xminame="UML" href=“UML.xml"/>
</XMl.header>
<XMI.content>
<UML : Class name=“ClassY” xmi.id=“ClassY"/>
<UML : Class name="ClassC" xmi.id="ClassC”
generalization="ClassY"/>
<UML : ModelElement.ownedElements>
<UML : Attribute name="attl” type="idatt_c1"/>
<UML : Operation name="opl” type="idop_c1"/>
<UML : Operation name="op2” type="idop_c2"/>
</UML. : ModelElement.ownedElements>
<UML : Class name="ClassD”
generalization="ClassY"/>
<UML : ModelElement.ownedElements>
<UML : Attribute name="attl” type="idatt_d1"/>
<UML : Operation name="opl” type="idop_d1"/>
</UML : ModelElement.ownedElements>
<UML : Class name="ClassE”
generalization="ClassY"/>
<UML : ModelElement.ownedElements>
<UML : Attribute name="attl” type="idatt_el”/>
<UML : Attribute name="att2” type="idatt_e2"/>
</UML : ModelElement.ownedElements>
</XML.content>
</XMI>

xmi.id="ClassD”

xmi.id="ClassE”
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File=“Model3.xml” Namespce="Model3" :
<XMI version="1." xmins : UML="org.omg/UML1.3">
<XMLheader>
<XMl.model xmi.name="Model3” href="Model3"/>
<XMILmetamodel xmi.name=“UML" href="UML.xml"/>
</XMI header>
<XMIl.content>
<UML : Class name="ClassZ” xmi.id="ClassZ"/>
<UML : Class name="ClassB” xmi.id=“ClassB”
generalization="ClassZ"/>
<UML : ModelElement.ownedElements>
<UML : Attribute name="attl” type="idatt_z1"/>
<UML : Operation name="0p3” type="idop_z3"/>
</UML : ModelElement.ownedElements>
<UML : Class name="ClassC"
generalization="ClassZ"/>
<UML : ModelElement.ownedElements>
<UML : Attribute name="attl” type="idatt_z1"/>
<UML : Operation name="opl” type="idop_z1"/>
<UML : Operation name="op3” type="idop_z3"/>
</UML : ModelElement.ownedElements>
</XMI.content>
</XMI>

xmi.id="ClassC”

(T8 16) W2 3 HEet2d
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Op °l& | Op Type | Op 71% ;aﬂ%i Parent s oelm B SR 2702 ofus 7}01 uﬂ Hww %
2 g A2, Auzds ondoly, oEARES Felatn
g | | Clsoh | ClassX | Model 259 B AB PnaEe YA,
char - ClassB | ClassX | Modell
Opl char - ClassC | ClassY | Model2 ® Model = M1, M2, ---, Mn
char - ClassD | ClassY | Model2 e SyperClass = SpCl, SpC2, -+, SpCn
--- - e SubClass = SuCl, SuC2, ---, SuCn
Op2 int - ® Operation = Opl, Op2, ---, Opn
- e Attribute = Attl, Att2, ---, Attn
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While Model
if Mi corresponds with Mj then
if SpCi corresponds with SpCj then
if Opi corresponds with Opj then
composition Classi.Classi.Opi and Classi.Classj.Opj
/* Classi.Classi(superclass.subclass) */
else if atti corresponds with attj then
composition Classi.Classi.atti and Classi.Classj.attj
end if
end if
end if
end While

(18 22) 28

A (g 2= (28 1D9 (28 159 T #H"
g e Aotk o714 ClassXet ClassZoll A 714
i ¥ ClassBel Wizt 389 BEL owh L ol
o] FAstATh B =FAAE ClassBE 7HA2 gle =
445 7] 43 Wy o= DB NAE weldole g (27
23)¢] Aol g o] gdtglon AHZ ANH HolE (

Y 24)91 A4 ClassBe 2Hd o] oEFdRESS &F
F Atk

SQL>select xmi_superclass.model_name, superclassname,
subclassname, xmi_subclass.opl, xmi_subclass.op2 ,xmi_subclass.op3,
xmii_subclass.att] xmi_subclass.att2

from xmi_superclass join xmi_subclass

on xmi_superclass.model_name = xmi_subclass.model_name
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(29 )¢ HERDA ClassBE Zolr Fr)9 2
25 A3 Fview)E AAsE Yol a3ln (2

d 2002 Mz F4E YL HolES RAFT Sl

SQL>create view ClassBl

as

select model_name, subclassname, opl, op2 ,op3, attl,att2,att3
from xmi_subclass

where subclassname = ‘ClassB’

(22! 25) ClassBe| &t

F(view) MM

Class8
Model3 Classt

e i G B
<NULL>  <NULL> op3 attl <NULL>  <NULL>

(3% 26) ClassB &4 H(view) Hojg

AFHA B =R AW W FHLUANA 22
FHAAEES ARAQ WetuoHz Bt DB A%
AAGAY. 1 A3 He Fere 1gH

e REE %—% g9 AR, Aojelg B9 AW o
4 5E 44 2 5 AES 9o P4
QAR EE B BAHY Azeslel THaAD ol

4. 9 7t

£ dTolA Agkst e AsEsteE sleid 4d 32
o] Al#ET(Triangle, Square, Circle) 4% ZHAE 7}
A2 Card$t Glass[12]8) &ZEdo] HAARALE <F 5>
g} Zol RS 1 AR BPgE Few Agd
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sieh.

o TREIT . S(i)= FiULi)
o ARERE 1 D) = v(d)/[fou (i) +1]
o A2HERAL 1 C(i) = S() + D(i)

* Z_E‘g fout(l)_—‘-?—%"] 3—1, U(l) Z"] o\:}% 9‘] _}l:
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