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* The Architecture of choice for a changing
world®

OMGOI Al EHoist SW I 2l i Z 2 Paradigm

Open, vendor_neutral approach to the challenge

of business and technology change
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Key standards : MDA suite of standards{Unified Modeling Language (UML): Meta—Object Facility
(MOF): XML Meta-Data Interchange (XMI); Common Warehouse Meta-model (CWM))
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MDA Viewpoints and Level of MDA models

Ci>> PIM
- Mapping
1
Pratform-
Independent
Hai] PiM >> PSM
Creatad by Arcitect/ i
Designer 10 Describe 1
Arcraiectute
Piatiorm-Specific
Modet
(PSM) PSM »> Code
.~ Mapping

28 49 2F HE(Model

Transformation)s S8t 2 &
Created by Developer or Tester
to rapiement Sciution - Code
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Relationships to Other Modeling Technologies

XML
MOF Meta
Metamodel XM
(Language) Generation
Metamodels are rules
MOF-compliant models
{or languages) l
\ XMl files
v cimana TT PTTTTg o b
Commeon Web : Bpl::‘:::: : Bl;:::;ss H
Warehouse Services : HE H
Metamodel . i Meta::‘odel : i Metaz:odel :
Profiles are UML compli
thus, also MOF-compli
metamodeis{or
" NET
CORBA EJB EAl EDOC Scheduling Profile
Profile Profile Profile Profile Profile A
* have been developed by outside groups.
* are examples of standards that are stiil being devel by OMG

nef "
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4 Layer Metamodeling
Architecture

* Meta-Metamodel :

= DIEtZ 22 OF3| S X Q) J) ¥ X(Infrastructure)
= Defines the language for specifying metamodels

= Metamode! :
* Meta-Metamodel2] QI AEIA
= Defines the language for specifying a model

= Model:

= Metamodel2| 2ItAEHA

» Defines a language to describe an information

domain.

= User Object(User data) :

* ModelOfi Ci&t AAEA

= Defines a specific information domain

ne)gen

—
<<metamodel>> A
M (3 ) . _.__ MOF Meta-Metamodel e
Meta-Meta Meta Attribute Meta Class Meta Operation
Mode! _‘_
instagceof | d<wme>>
<<metafnodel>> A
UML Metamodet
M(2 - o™ o
Me(la ) Attribute | | Class Operation
Model
<;:u“:>
styAce of
UML Model A
PassengerTicket
M(1 ) — ~m;£@#ﬂeuuem
-fare ; Currency
Model +Hotal) —
+surmender(
Instance of
48723990580: PassengerTicket
M(O) -issuedBy : Aitine = AcmeArhnes
User Object 4ssuingAgent : TravelAgent = TerrificTravel

-fare : Currency = 1050.00
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 MOF(Meta Object Facility)
- QA HHE F oI As A (Language) (M3 layer)
MDA AIE&l= H&E DN HB IXE NS
enable the building of tools for defining modeling languages.
+ MOF Repository interface : CORBA-IDL, JMi(Java Metadata Interface)
+ Model interchange : Interchange format is based on XML (XMI)
- MOF Q/V/T(Query, Views, and Transformations) : 2@ & 2 & 24|

* UML(Unified Modeling Language)
- OPDIEH, &M, M2t ASHE MO0IH L9, WA NESS SHE X35t
HE 228 AHN(M2 Layer)
- UML Metamodel?
« describes exactly how a UML model is structured.
»  UML Metamodel& MOF 2 instance &
- MDAMA UMLE B 88tz & JtXl gial
o MY A
- AARS S |8t 24S MH5H)| /A5 UMLE 0|80t 88 XSt
— use UML to create a model of system that will be built
. OIZIHE 2T
~ D Hoe @At ¥ g (Transformation)S 8t HEIZHE

fr
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* CWM(Common Warehouse Metamodel)
- is a modeling language specifically designed to mode! data mining and related system
- OIOIE 2iA A, &4 warehouse 22|, DWH|IZLIA 80 E2 T H6lE HE 222 R
20 UAS

* XMI(XML Metadata Interchange)

- is a model driven distributed XML framework for
* Representing (X&),
* Interchanging (& & 1 &)
* Integrating (S &)
— metadata and objects in software systems, thus enabling the flexible integration of
systems
—~ XMl is a mapping of MOF to W3C XML
- XML JIBHOIOIH 221§ /st BE
- MOF DBt BHE XML 2 BHE 8D /st &
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e UML Profiles
- UMLS U2 M 2o ST HHLIS
- UMLE 0I88 SE3 A8 Fg 4 UL
= UML Profile for CORBA
+ UML Profile for EDOC
+ UML Profile for EJB
« UML Profile for WebServices
stereotype, related constraints, tagged values 2 E S8t B3
- MDAU Al Profile2 &gt
+ defines a specialized Metamodel, which is by definition a subset of the UML

1

Metamode!.
+ Currently, used define languages specific for certain platforms, like CORBA, java,
EJB and etc)
ne>gen Nexgen Technology -3-
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Artifacts

MDA Process MDA-based S/W Development is I
-Architectural Styles Meta- with the metamodeling level
-Metamodeling Metamodel
MDA S Y YYES 2ot W=Lh
Instance of - CHFBt DRt A 2 0I A & 8(RUP, Agile, OPEN, CBD...)
Instance of -2 SN RLS A OPDILHE AR,
PIM Mapping PSM Mapping
Metamodel Metamodel ASCli Based
Instance of Model Instance|of Model
Transformation Traysformation
=2|2g —_— Fezd —_ Code

(PIm) Applying (PSM) Applying & Others

Requirement Analysis Design Build Test/Deploy

MDA 718/ S/W g

negeﬂ
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PiM

* The Model in the MDA process

Web = Model 2
PSM S Source Code
7
o Communi:%tion bridge
EJB 3 EJB
PSM > Source Code
=]
- Communichtion bridge
8 DB AC%
: ccess,
Per;l;tlﬁnce % SQL Schema
[») Source Code
@
>
@
Configuration o Configuration
PSM g' Source Code

Nexgen Technology -12-

JSP,

Servlet

XML,
Configuration file

EJBBean class,

Home interface
Remote interface
Deployment Descriptor

DB Access Class,
SQL Schema

&3 39
Configuration files,
Test/Deploy
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MDA Metamodeling

Identify Platform

}

Identify Metamodel

1

Define Metamodel

Model Driven

I

Define Mapping Technique

1

Implement Transformation

Specification

Process
g
g
3
3
Y
k-]
§ Role :
~  Architecture Team
% or Tool Vendor
Y
€
& en
£ g

T

Architecture Driven

MDA Based S/W Development(MDD)

Product Construction

Using Methodology
i - Business Modeling
. - Requirement Modeling
5 - Analysis/Design Modeling

= - Build
- Test
"/ - Deployment
Role :
Development Team

Nexgen Technology -13-

identifies [—

—| Architectural Pattern ~———

Architect

% develops

= —————

SW-Lead Developer

designs,implements

* MDA Metamodeling Process

Metamodeling Expert ]

oo

l e |

MDA Transformation

MDA Metamodeling
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Enabl

development of software
conforming to the pattern

es fast and reliable

oo

Transforamtion

Specification

=

Verifier Tools Templates

# g
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* §/W Development with MDA(MDD)

Specification:
f— formulated as an instance of the
Architectural Pattern: Short and concise!

% develops

SW-Developer

ol::o! Transforamtion
1 Specification

L # B

Verifier Tools Templates

9T

Solution:

Models (=& 3tE S AL,
Implementation,

QA XI & (Test support), Deploy

e DA NN

« DE A=

« DEMA

* Build/Test XI&
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* Architecture & Issue

i

How to transform Business
Model to System Model,

System Modsl to Source

@

o

=4

=,

SL Complex run-time Framework
Complex run-time Platform

EA(Enterprise Architecture)
defna Architechyre Vision | Principle
4 BA(Business Architecture) 0
-
R define Core Business flow
. /
'd N
DA(Development Architecture) >
-
define Business Modeling, System a
-+~ Modeling, Implementation Skills, Tools =
\_ and Methodology ) a
I N | S
OA(Operation Architecture) @
-+ >
P4
*+—*  define run-time Platform, fun-time framework 3
- J \
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« Metamodel & Mapping Rule #9]

UM Mapping Artifact Artitact
UML Modat Metamocel & Mapping Rule Motamodet
<<Entity>>
Account [ ClassiﬁeL}n—-[ Classifier Blueprint k [ Template l Account
s java )
%‘xﬁfs’h’é‘g%o‘dw - - -
pr— | Adrioute ol Atnioute Brueprint Account
(t’reapn‘;?letr Mgr jav
AR o
l Operation l-——»{ Operation Blueprint 1\ Artifact a
- Sedion Descript
— : xmi
Association Biugprint /E [_or.xmi )
Taols:
- Account
AccountMgr Ass;cr:gtion N !\ssgleahoﬂsnd / jsp_ )
> Leprin
deposit sal
transfer | Dependency —{+{ Dependency Biueprint scipt )
Jbuiler. j
px_

ne)gen
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» (Struts Framework Metamodeling - Class Model)

Web Application Design Model{PIM)

Web Application Implementation(PSM)

<<StrutsFoms>>

;;StnnsAcnonCo;t_r-oﬂer>> ) ~ LOngme
LogmController_ - ~&d Stang

- . &password . String

~

=~ 7 <<StrtsFoms>

LoginSuccessForm
&d . Stiing

&password  String

Design features
1. Create StuntsActionController
2. Design activity diagram
of Controller
3. Create StntsForm classes
4. Design attributes in form ct

Mode/
Transformation

_Sm-nsActiori ' StrutsForm ’

JSP -P ages

Lstmts-conﬁg.xml

L web.xmi l
Generated classes

1. Struts Action classes based on the activities of StrutsController's
Activity Diagram

2. Struts Form bean classes

3. Stnits configration file, web.xml file

g; ® ABajpa1s Juawidotoraq UeAl(] 19POW
i3}

nex jen
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o DG AIOIS 2 0hE Al
» (Struts Framework Metamodeling - Activity Model)

Rote based code generation
login
Lo;m
- Mode!
submit Transformation
- Chec_l;Logln'

success

Longuécess fanlure

iy

ne)geﬂ

Generated Code

<struts-config.xmi>
Activity Name

Tagged Values
of Activity

<action path="/Checkiogin"
type="LoginAction"
attribute="LoginForm”
scope="request”
validate="false">

<forward name="failure" path=","/> —
<forward name="success

path="/LoginSuccess.jsp"/> Tagged Values
</action> of State
<web.xml>

From the activity diagram of StrutsController,
struts confi ion file is g ated. Activity,
Transition name, and tagged values are used to
generate struts-config.xm! file

Nexgen Technology -20-
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» UML Profile 9]
— UML tagged Values for StrutsController and StrutsForm stereotype

are as the following properties:

Category Properties GU! Type
Key Values

Class stereotype StrutsControlier Default

Activity Diagram - | JSPPageName N/A Default -

State

Activity Diagram StrutsActionName N/A Default

-Activity StrutsFormName N/A Default
Transition name N/A Default

Class stereotype StrutsForm Default

ABajens juawdoisnsq UsAUG DO
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MDA Framework for $/W Development

TTAPBIGETGAT >
wobapn
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iz 1

‘rutnework

Struts Fraoneword

Entity © 100%

Session : 80% Web
: 50% Configuration :
100% Optimized
Source genceration

!

'

y |

B p PersistentObject.java

java Java files & XML Java file &

files persistent.properties
files

Web.xml . struts-
config.xml, jsp.
action.java,
formbean java files

Ant based Build.xml, .jpX. .classpath, .project
Build properties files, files for Development
DBSchema and so on IDE

WebLogic 8% WebApplica

3 *~ ...‘ .

<Struts Wab
Framework

@ ne>gen

Development IDE
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* S/W Development with MDA Framework

Struts Class Modeling — Class Diagram

Struts Web Flow Modaeling — Activity Diagram

Build,
Test
Deploy
Struts Web Application Modeling
- Component Diagram Artifacts(Source Code)
Controller
Modet
<<Agglication>> Modsl -Action Serviet Source Code
ioh -FommBean JAVA
% webaph Fransformation \ﬁ:":: an Source Code Configuration
. -Web.xml
;:LmBean & Mapping JSP Source -Struts-Config.xmi
~JavaScrpt(Submity - Ant Build Suppont files

Nexgen Technology -23-
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* MDA|tt S/W Il FH

MZE OZ2IA0IE0l CHE JHE AlIF &=
HZcCIHO0IE ctOIZAOI2 HbBto 22 b8 2
DEN E HAIESE S

HELAN0IEe S& &

A2+ 894

J=E X0l tHet «=2f ZU(ROI)

NE AMAE0 M22 D122 fihe BE
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Annerke Kleppe, Jos Warmer, Wim Bast : MDA Explained - The Model Driven
Architecture : Practice and Promise, Addison-Wesley, 2003

David S.Frankel, Model Driven Architecture : Applying MDA to Enterprise
Computing, WILEY, 2003

Rechard Hubert, Convergent Architecture : Building Model-Driven J2EE Systems
with UML, WILEY, 2002

Object Management Group, ormsc/02-04-02 (latest ormsc guide)

Object Management Group, ormsc/02-01-04 (Interactive Objects Position Paper)
Object Management Group, MOF 2.0 Queries / Views / Transformations RFP
Object Management Group, MDA Guide(Version 1.0.1), 2003

MODA-TEL Consortium, Assessment of the Model Driven Technologies ~
Foundations and Key Technologies{Deliverable 2.1), 2002

Other papers from hitp://www.omg.org/mda
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Thank youl

Question?
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