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od2] S5 ZYPZoA AAEe] 75 MDA(Model
Driven Architecture)’l'd-g& ulgoz =Wzl
gt S84do] A4, old digh Tttt Feje] &
g Ee] AyHxm Y1), wER @A
FPslole ZdHSIEE disiA At o2
A dshs AYETFE dsiA OMG MOF 2.0 QVT
Mgl HFr1E-S Adsta YA el AnE
ot 53], EdTord ®H3V|HES E3A Zmduidol
Tkt zulald &8" £ dE JFsAS KT
e, on] oo thak kst v} s givt

2. MDAS} =it &

71E abale B AdA 2SS AAE B
a3 At AH FEss o Wl MDA 7
< i A FAo] EFYEF =YL md<l
PIM(Platform Independent Model) S T7-&3l= A
o @HAY:, o]F= MDA EFE ARRE] PIME
g8 PSMEY (Platform Specific Model) 2 W3
AL M HE LxFT o)A o)L BEoh
£ Aoth, wghd, 23 101x 9} o] MDA 7t
219] F4lddl= PIMe] 941 MDA & )¢k
T7e 2digdo] o ZelAlolAE THEoUlET
Z83F 92 (6],

a2 1M = YehdRe] 712 o) H)s|
MDA 7iibiale] o4& Roluct AT Ego] At
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YOE op=AA0Y
el ALt
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AEn

1 JIE peegaln MDA JHEZAS XH0IE

dA AN e B FA4e) shde] HPATHE ©)
Atk 71E A Y] Hl2Y A ZdF ] af gy
+ @A MDA 712 CIM(Common Infor-
mation Model) 2 YERlH, ASZESo] 7 whA <
S7EAT AR it AADAIE MDA
HoMe PIMED S A4t a8y MDA 7
AoMe FAFH S PIMEY A= Fa3}
At ol&A AAE 2do] dsiA ZRE 5HAQ
PSM Ed2¢] #go|u} 2 Ato]e] ko] Y&
ol & 329 (Intermediate Model) & Fo14]
ZEo] s DAY 1 A S A g ¢
o}, o]¢} o] MDA 7/NWddaloA RdwHe-S A U3t
7] 8AE CIM, PIM, PSM=Edd] th3t welr
o] A 2 vetrd gid gt Foj7} Fasitt. of
# 18 2= OMGOIA MDA 7HEd2lelA Ad4d
= e 2dd i 2dde g AF AFP2E
HaiZE3 9t} o] OMG 4 Layer Architecture®
A B Al A"l Ao x| FHH AN AMREE
Az 2l MO AEYE 27t UMLEY=E &
d3& gh= M1 AF, 223 o] UMLEY g
At 2dAZ M2 AlSdA e BdesrE Fostn
2 73l MOF(Meta-Object Facility) 2 WEIZH
AojE Aofsta vk, =3 18 2949 sdFEE
A F9 Sz A2dH A7 Hols Qujolti(5).

o AAe 2eldg Zyde)a, = MDA e
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M3 : Model of a Model of a Model
MOF @3~
-name : $tring
e v _
H ~
| N M2 : Model of a Model
UML A UML Athiibute
—name : String -name : String
—— * —&
\ N 1
I NG lr : M1 : Model of a System
Customer \\ | Order
—title : String J-nhymber : String
—=name : String -name : String
»-
¥ N ¥
1 AN 1
t ~ ' . .
| N | MO : System
Customer Customer Order
~title = "Dr" -title = "Mr* -number = "200604"
~name= " Joe Nobody" -name = "Mark Everyman® -ngme = “somencme’

2 2 OMG 4 Layer Architecture

3. BN Fauy

31 RUME =y AYF

A2 24 Aolol] tieke FHz BT Qe 2
AFHIPREL J12 GEAY 2LAS Pl

UML Rd23E s=A o2l glou taksl 3
gle] muda mdzol Widpy) ZastA z3s
I 2],

a3 39Me] MDA 7HikoAe] 71EAQ md
A3 JelS Hr] o] WA, mdsi &
55 AelE ofelo} ZoH(3).

7}, et 2 e (Metamodel) 4] @ et S o8

g B9t Axvd P Egwdo)] o

g etz a4 Ao
1} wlerd o) (MOF) : mlet2dS ojshy] 9k <o
t}. WgA 2] 9 o) (Transformation Definition Language)
D XSLTY ATLH 22 ¥A8hzS A ojahe <o

B

e}t Ze muwiglo Ao QAES Higlog 1
d 304 B WA oju g ol zdof ok
velzdy) Exwdd oigt detrd-g Fostn, T
2d Zhol] wghraS g oA o] (Transformation
Language) & ZJoJgict. 18]x o] ¥igpalS 733t
EeAZ R (Transformation Engine)s A &
22dS Hxgdaol Wilo] o] fofzlt}(7].

d7lolA ofe] Wggeliold] g /Lot wE
oy} g o] &3 WEE gk A} vhekat

Transformation Language
{HEgoISof)

*zm

Meta—Model A L Transformation e Meta—Model B
(A AP G2 Specitication — (SR et
BIEI2 @) (sHato] BQ o FAM) HEIPH)
1 y o ¢
uy 2
% Model A ) Transtormation Engine Model 8
' (222g) (Hgoz) (E4:1=1]

02l 3 MDA HZAINIAIC] D8R0l QasiE TiE
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X,

| A= gIoh(1), RaWs Joe F7) B
P Model to Code HZHPHT Model to Model
e 2

5 7R 2 AR
3.2 Model to Code T4k

e

Ol

Z

17

capdlzRE =0l 7hsd ME HyhEe
2 7]2e WMeTEC] YEHor AP UML

AM=e Bdedk gfo] 878 ), o] JAVA S
g ABZYAEA UML 2de Uehlie AulEea
2 ZdWFE e Visitor-based Approach 9}
Template °lg}a F2E Lawde] it Fo AL
A7 ot dev 21 T2 YEHTeEA ol o
& o]HE API $7t ~F=E I Logic &
485 Template-based Approach 7} SATh.

3.3 Model to Model E24H

22 tetEdoly oplH 2 velrd 2Ry J
oFE 2Ty EETY Alolore] Fuwiglh o
ZZxlo|t}, tif-ge] AR EASHe MDA =7t ©
%=8] Model to Code WE, = PIM =dzZHE
PSMEY(FH =) 2ol WY 2P, 2d ko)
Hglo] Hag Y £ olf= PIM 243 PSM &2
dzke] Fgs} zpol7l & w] Target PSM EdS 2
nlz AAgske ZAXHY}E 53t Intermediate Model
Adsks Aol Bot A PIM 524y PSM 5d
ko] Aol sYazltt. 7[&9] Model to Model &
W2 olgle] o) 7Ex)7F .

(D Direct-manipulation Approach
F 2d3dF o]F Alojshe APIE X3y,

Object-oriented framework XHd E% o]
He 2SS 2] At FFEH e
AE B3] Hage] QdEatreEmylE XY}
o] FWHE ARAPL A Java o A2 Z=
J™ AolE B3A HREE et

® Relational Approach
AATEY Egvd 947ke] Relations Cons-
traintsS o]-8314 HAS}
o]&)3t WA= mapping rule & XS, Hi=
A 2 ABFS AYsk=s Al ohe) mapping rule
of gk 4=8FxQ1 FHo] 8 oforjojolt}

o o

ry

@ Graph-transformation based Approach
AarRdn ERFde) 94g geofshs 2= E
S UMLS 441 9%9) adlz 2ue
PSM W W#shs ARlv T2 Tzt
29 =g o ge) T WHE 5T
. ATOM,GreAT,UMLX, BOTL,VIATRA <
2 2duighibio] 1 do|t}.

@ Structure-driven Approach
asmgst BERde] HHRY el glol
T @4 ik AttributesE3} Reference set,
Z Wl g3k API & 3ol g AlE+
Z2 Exrds Qs 2@ Fit
¢4 Template based Approach 4] tem-
plate®} Zo] F2 ALg€r}

4, DYHAX| AT

o] ol oA Lo tike EdWshHE
& 7RI o] AHr] 9% =EC] disiM Lot
Ho} £33 OMG MOF2.0 QVT(Query/View/Trans-
formation) oA A Fdhe RAHIITITE )3l H
7V}E-S vige s ndiseTEd g Ade
] waj £}

4.1 UMT(UML Model Transformation)

COMBINE and ACEGIS Z2AEdAN ZzEE}
YdoZ JHE 2gRigieToln, 2004'd 6€el V.081
A7 AEEQACH2). B3 UMT S7olde
elnde] izt Feolol WsFAS HASH] s
XML, XMI, XSLT € 043 ndwg 2 =44
<= Asp, Zdgklzle] ggo] He AardE
UMLEY-E AH83PH, o8 WSDL, XML Schema,
Java Interface, IDL, EJB, ¥Wo&g RdTodz:=
HEho] 7hgsit.

I 4o B Aarde] UML RS XMI X
Hog FswWgo] o]Folxm, o] XMI ERFUE
DA gtal S goldln gle XSLT #d1 7 2]
XMI-Light 2h= $7tRd 2 2ddslo] =3dr} T
gk XMI-Light 2d3 Z#Fol| gt= Java Y XML
27} 38 WSDL $o2 3m=wghs 3] $lain
eSS Folshe XSLT 929t o] 2dTo
= WS Ftt offdl e 8L Aamdy
TR, FERRd Aloloa] o]Rolx]y EZA|Xe
gt dgelr}(9). :

7}. Source model : UML= E8i4 g UML 4

22do] iy ZeEgS 8] XMI EHe

2d AAgE AT 2due g2y 55



XMi-Llight of UML
Model

| XsLi-file 1

[:H:H:Hj_

XMl Document of %

UML Model

UML Model

XSLT~file 2

[T bocument

g Daita
( ) Transtormation Process

JAvA, || X DB, J2EE
CHoee |Lwepr || SQL.. || NeT

2 A4

1} Intermediate  Model : UMTe|Al= XMI-Light
= 2z Ran Aavdal ZEgd Ao)d
A BREYE RS o] A SRdR
TdToRY ¥gto] 7hs3ict.
UMT Transformer © 2Jsix Apulel e 2
2FACRe] WAL XA} '

t}. Transformer : Single—file Transformer®} Multi- =

file Transformer 5 7FX EJ¢] XSLT Trans-
formerZ ARE3I}

4.2 MTL(Model Transformation Language)

MTL(Model Transformation Language)2 24
HEzlotHA BelHRkS A olshe <lojol7|= sl
INRIA <174 Triskell ®elA BasicMTL °l&h=
Jall=azk=) "553711‘%}3} 20| o] dojE A3l 24

AP AT MTLME HEEES o83

A o8 Fele] DSL(Domain Specific Language)
AE axmde ds|A 2dHBe] Zhssl zhr
spdmalel ES S8 HERRY dojm ZAE
lEbRE S glolX Al 2iT=E PAEH vl o
Fo| Agdy dEE T F A e
MT Engine® FoEAL Wz RalHglolz] x|
el ARG ARl e wigre® sjA Fdo] =g
o FT AAEE B3l WSk digk tjekst 3
H2e| A-8o] dsltels Aol k. =3 MTL
£ 5SS XYY, BasicMTLES B3 AR
doju} EgRdo oigt felrd-S gejstuxl & o,
welme @4 tid Aelst shssitt. zelm MTL
oME WelRd X[FALE Foji| vix] UML =29}
dAY veglnd o4 =2 FHojd welrdd AA i
A%, Wepmd uid AAES Adstn ok He
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UML Z&229e XMIZ ¥8H9 7le9n, UML
243 Java ZE=2e] ¥F AloldAe] 1HEE &I
T U= UMT XMI-Light®} 22 F7HE49(Inter-
mediate Model)& W= AM3A] &ttt wEpA]
shtae Aeld o Boh g3 HEe gast o,
gk ATl disiAe HoE 4 gle Wby
A A T2 Az ejdojol] vlsiA m]|F3sith
ot MTLeMe] Rdigts 3=
., & Transformert JavaZ THEA}

7S
J

(ol re o
2
i)
o

=
)

ok

4.3 ATL(The Atlas Transformation Language)

ATL(Atlas Transformation Langauge) A
MTL# mRREZER| 2 gk ejdojo]HA] Wzl oz
MDA Z#ldHAE o] &3 ndigdS F35n], ¢
EE INRIA 7404 pEsidnt. GMT Zz2A
Eol 3 mEZHN ATL ZRAEy} NgLglow,
ATLAAME o|E82 EEE 7|Rke g UMLEY S
ATL W87 Ao dog olgdH XMl ZHo=
HEGE 5§ o]E ThA] S FEE HEseE X
2A 22 oA RUNES SR

ATL & F¥rhe MTLe| 7Ilm I sk
2] Aoy} me} Wekeln ojsfely] H9n Bd W
gitalel] g Aelr} sPssiet, EE Wawde] s
A A 2 B Adsle B8e .
ATLE 7I=5e ATL 3d2 27 vgzde] olF

3 zopdevd 44T SEEde



3 & Rule 9 M¥Eoz FAH] Qo). ofy =2
=& o] FA Headers 2 Rule o] g &= =
33 Yt Headers HF-5-& AvHY ©ed] ox
249l UMLEHZRE Hdze A A4dE =
E2d, & Java Z=E HgEGE AL FYsta
o, RuledME o5 93 7A1ZQ ST 3
oata ok &, Ho] He UMLEDCA ] S8
o|Fo] AutIEcA FXx olFor WEAHZ, T
FAzob FEEFRLAA, oE F-EFUW2(Public
class) 1A, E= ofd FH7]1R] Yol EgEe] A
E Rule?] C2CIME UMLEHANA AulFgas
Lik2as R R IR b e =

Headers
moaule UMLZJAVA
create OUT + JAVA from IN. UML;

Rule C2C {
from e . UML!Class
to out - JAVA/JavaClass {
name<-e.name,
ISAbstract<-e.isAbstract,
isPublic<-e.isPublic(),
package<-£.namespace

ATLel o] mewighe)
2 HETFEY vRiIKE UMLEdelH,
XMIZdY 2 Wgshs W3tz Fojshe ATL]I
9} o] ddojz AAE wigHFE U ATLIL S A
$3M rxandy Exwd ol WS FYitt

44 SHHEXHTT HmUI}

MDAE A&k o3 UML ¥z it 37t
£ OMG MOF 2.0 QVTAA Algshs HIH=TSo
gt HreEe By ol Zui(4).

7}. Self containing : ©TEA] W] o]Foix])=rlel

g olg] Axrt FEsA ERUES AdEH=

t}. Scalability : H&t2lo] ek A4

t}. Simplicity : ¥8t2lo] olafisly] 41 Hes}?

2}. Bi-directional mapping : e RS u)sg

< A hdsht?

v}, Ease of Adoption : A&sh= W3 w7y S| &

|3l7] A7 '

Qeo] He 2xmde o

=

"B}, Provide an abstract syntax for the trans-
formation language : ®18H12] o7t o=
Aol 43a) gug AFsh?

A}. Support composition and reuse : HEE oA
o] AAHE 2 I A A F

o}. Provide complete example | 3= ARE-
o7 A|hAF- '

Z}. Support complex transformation scenarios : 5
g MR AU 20 e A doj R

de) WEe ez RYWEET UMT,

MTL. ATLelAe] %7150 o Weg H5she
2] <keleR], Fe A Psh=xo] wsiA Hrietd &
13 22 2498 42 5 Aok

EZ 1 UMTMTLATLO|| st "®ordm

wryE oMt | ML | ATL |

BIZTZI0) [fD Ojojo) HHE TRME N
Ao o Ry

PR P FHY

Y DHHM Y N

HBol= HHWIIIS HEY

FEL BN NN

HUFANY ot X

U0 YO XHALS S B AN

HUT TN AR TIH

S HEAE NN

zl<|=z|=l<|=<|=<]|=<]|=<|=<
zlx<jZz|=<|<|=<|[Z|=]|<|x<
<|=<|=<|<]|<|=<|=|=<|=|=<

X 1€ 534 By wighEl S FoJstn e oo
2 AYst= ATL o|vt MTL & XMIY XSLTE %
A Wg2S FHolshe UMTC vl gtz %
ol it FFBlE S AlFshe S TRIAR, &
gk TulAs s x|Yepr] gevhe ?F A
7IAA Et}. olvlz WAZAFE A0 ZA7L 7R AL U
FARES Ha A=A Jlen, 53] ATL ¥
gheTro] Aol Wt st ¢ U]
gndore] A 2 FA tigt Al F& F9
g2 HETTo vEA BHoh S A
£ & ok mEkA F30] 2Eisbgold

puaf

A 2

2 o
]
=
i
e

oA Fgsl A & olaet HE,
ko] ofRel MY WEwdS sixm 2ed gl
oA ek visg-g A Yst=A9 HEtrdd oigh
AR 2 FAdel ek X, 283 MTL SgETol
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o] digljA] doli T o]E AYdhe o] =TS
tialiA LolH ittt 53], RdvigeolAe] Hrlgt
g ulgon oz mEsigololo] g mdldg)
E7E fgstuAl & wf UMTY MTL 2 ATL W#$
=7olAe] A SAA et vish o] WS
ek ojel] vk olsws} ey, Mg ol
& Fggoht B WAl Wt 489S A9
seA meisjojol shu, Wgwdo] tg AL L
4 75T PEg mdEse)gel A9, el 2
WS AT viERY Ags 5L ABEPAA
Ag 5ol e7E. E@ o woldls FYEE
7K Qes AZEdo] ARe Aabge] Beskw
AME Tt ZHE A E317] o8& dAEE T
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