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What is Model Driven Development ?

Platform Independent
(PIM)

Modell

Plattform Information

Additional
Information

Transformation

MDA - Pattern

Model to Text

Code
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Why Model Driven Development ?

Investitionsschutz (Fachmodelle leben langer als Technologie)
Flexibilitat

» Trennung der Technik und Fachlichkeit

» Technologische Anderungen einfach mdglich / Platformunabhangichkeit

Steigerung der Produktivitat

Wiederverwendung
» Automatisiertes / Kontrollierbares "Copy&Paste" mittels "Transformationen”
» Modelle, Basis fur Wiederverwendung

Steigerung der Qualitat / Reduzierung der Restfehlerrate
Know How wird vervielfaltigt

Schnellere Einsatz neuer Technologien

Reduzierung von Zeit, Kosten und Risiken

Wartbarkeit
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IBM Rational MDD Framework

Rational Software Architect

UML 2 IBM / RSA Transformation Framework
OCL UML2 Utilities for Model Driven Development
Patterns ’ Off-the-Shelf Transformations ’

IBM Reusable MDA Assets (Pattern Solutions)

Business Prozesse SOA J2EE Portal

Deployment und Security
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MDD & SOA

= Business Processes in BPMN Notation

EIESE = ; —
[=-1=F Account Opering E[Eﬁ" ResOLrtes
EIEEl Business tems | 1 i ﬁ Account Coordinakor
7] customer Application |} [ Account Manager
[‘_‘] Messsgze |V - ﬁ Credit Management Service
% processes |} [l Decision Msg System
@ fs-Is Processes | | & ] Eligibility System
EI@ To-Be Processes |} ¢ i b ﬁ WP3 Business Rule Component
El'g? Account Verificakion (To-Bey | ) ¢ @ & Eﬁ Sofbware
. E-'mk Accourt Verification {To-E 185 Day Shift
----- (=L Account Yerification {85 Diay Shift Lunch Hour
(2L Account Yerification ( {85 Saturday
Credit Report Service - Electr -85 Sunday
Credit Risk Assessment - Busi Organizations
C:ocvfﬂ?::ttor
Credit Management WPS Business Rule
Service Zornponent
=
:\Occol::::w (] Customer Application (] Customer Application
S |_‘_‘]Custorner Application a
.. ]
p\i(aziun[ Ir!\t\-al_ FE 09 Yes I 0.05 seconds [ Custamer Application

|:] Custorner Application

Request
Credit...

S minutes

20.0% Low Risk
25.0% Mo ‘
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MDD & SOA

= Transfer Business Models into UML Notation

=
[ *Project Explarer 53 <§:> Transformation:

(1= Account Opening
=-1=F MyDemoPraject

[F-[= lava Transformations

---@ Diagrams === Service Oriented Architecture Transformations
=5 Models M EiLisiness Process ko Service Moded
El ‘£ Blank Package B :
_____ D Main B4 Java to service model
- - (UMLPrimitiveTypes) e E‘E&," Session bean ko service model
El"‘@' aserviceModels Account Opening * ..... E[EI LML ko S04
=l EI Processes ]
EIEI To-Be Processes """ Gl LML ke W3DL
,g #serviceProviders Account veril ----- E[EI UML ko =5D
EI KSEFViEESpEEiFiEEtiDI‘IZ& @ccounk _____ E[EI LML Fa ¥SD {deprecated}

------ e (Account Coordinator) :
[#]- .' sserviceSpecifications dccounk] ) | E[EI #oL! ko LML
EI aserviceSpecifications Credit M
s (Credit Management Servic
=63 «serviceSpeciFicatiDn» Drecisian
------ s (Decision Msg Syskem) I_ Show all transFormations
[+ .' azarvicespecifications Eligibility
aserviceSpecification: WS Bud
----- " FresformDiagrami
-5, (UMLPrimitiveTypes)
----- E% Py Dernio TransFormation, b
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EJB3, JPA and JAVA Transformations

= 4 new Transformations
» UML-to-JPA
» UML-to-EJB 3.0
» JPA-to-UML
» EJB 3.0-to-UML

= Transformations are extensions of UML-to-Java & Java-to-UML
» Contain full UML-to-Java / Java-to-UML functionality
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EJB 3.0 Sample

«Er‘ltit'ﬁ"» ((Entit-!p)
T ) | «Remotelnterfans:
= . arlcress = Address «Statelesss FZ] IHouseManagerRI
I_F'..«Id)) id : ;nteger N | 5 «Idb>id : Integer ClHouseManager = |
Eginfo : String 0.1 o streetMame : String # findHouse (
- hDUS_f% 1 - addresg 1
| * «Remotelnterfaces
L «Entitys «Stateless | [ IRentManagerRI
E— - Lser ] User E|RentManager - O
— RentTransaction =~ g «ld d : Integer 2 rentHouse ()
Eg«Idwid : Integer * 0.1 (5 name : 5tring
=
| rentManager: «Stateless»RentManager | houseManager  «StatelesszHouseManager | user: Entity=User
/] Interaction1
| E rentManager: «Stateless:RentManager | | E houseManager:«StatelesssHouseMarager | ‘ E User «Entitysl

| 1: rentHouze . 1 1 o |

1.2 1;Unsr:neciﬂed'g

o tespedfed [

—
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EJB 3.0 Sample

w7
BEntity
BNamedoueries|( |
[Mamediuery (hame = "House.findBEyid™, cquery = "select obj frowm House where obij.id = :id™),
[Mamedouery (hame = "House.findBEyinfo™, ouery = "select obhj from House where ohij.info = :info'™)
@Mamediuery (hame = "House.findBvyaddresza"™, oquery = "select ob]j from House where obhij.address =

public class House implements Serializable |

P

T

i -"‘d ra
E‘@ ‘D Cror: T - public void rentHouse () {
& '
&]é; iﬁﬁrfn E=Crptor: 1arge A# ITHouseManagerRI . findHouse [ ;
: ﬁ];éizrek kage) AATODD Add method parsmeters
= efault package
%:ddres.s Java rae Integer id = null; //TODD initislize and set the v
.-
im[]Hzﬁ:;:Egm'ﬁva * <l-— begin-UML-doc —-> Uzer entity = entityManager.find (User.class, id):
Hm[]IHmﬁeMmmngLm # 4l-— end-THL-doc -—-> . . _ .
Hm[]IRthmmgaRIﬁva + @generated "UML-to-EJE 3. FentTransaction entityl = new BentTransaction():
i‘ﬂjR " o vy AATODD set the entity properties
I entManager.java i , )
: tityM . t tityl);
- [J] RentTransaction.java B ManyTolne entityllanager.persist (entityl)
A K rivate Addressz addrezs:
. m User.java P AF begin-user-code
I A8 TODD buto-generated method stub

* f@return the address
* @dgenerated "UTHL-to-EJE 3.
*
public ALddress getiddress()
A4 begin-user-code
return address:;
A4 end-user-code

A end-user-code
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Web Services

5 1GDY [TRE
= IaDYPort ¥ Cperationl
hittp: ffrmy . pla/GDY/IGDYIL. .. £ input [@ parameters [8] Dperationl
Q] oukpuk [P parameters [2] Operation1Response
EOperatioanault [ testException [8] Operation1testException
EOperatioanauItl [ businessException [e] Dperation1businessException

Dperationl i

ry

e/ Qperationl i) (Dperationl Type)

e| Parameterl string

W EDy awsdl EE DMain W@Inline Scherma of IGDY, wsdl \I

<Z?Eml wersion="1.0" encoding="UrF-a"Y><wadl:definitions name="s0V" targetMNamespace="hi
<wadl:import location="Is0V.wsdl™ namespace="http: myv. pko/ ToDVo " =
kwsdl:hinding hame="TE0VBIinding" type="wadl 1:TGDVM-
<zoap:binding style="document" transport="http:  schemas.xmlsoap.org soap http" >
<wsdl:operation name="0perationl"s
<Zoap:operation soaplotion="http:  my.pko/ G0V 0perationl, "/ >
<wsdl:input>
<aoap:body parta="parameters™ use="literal™i >
<fwsdl:inputs
<wadl:output>
<zoap:hody parta="parameters™ use="literzlvix
</wsdl:outputs
<wsdl:fault name="0OperztionlFault":
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Web Services

Tw”uum JIEI Jﬂ]'lil Jl, 1 Jﬁ,‘ I T T ol

= i
(REE=TtEANg 0)( D0 wan 2
B& T
@ Diagrams -
=22 Models wserviceSpecifications:

: £
=-E2 myMaodel * IGDY

D i ﬁ Operationl { Parameterl : String, testException : Class1, businessExcen...
ain

EIEIE «serviceProviders “Messages
- o ¥ GDV f~IClass1
sservicespecification:s IGl IGO
3 zserviceProviders GDY = ;

----- @ SkructureDiagraml %Dperatlﬂﬂl v

...... a #seryvices iGDY
-5, (UMLPrimitiveTypes)
557, (#SDDataTypes)

il
e

EI[E? Service Oriented Architecture Transformations

e ErE, Business Process to Service Model

e E% Java bo service model

e EEE Session bean to service model

Bl ML bo #5D

I—I TN T P = ] I 19
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UML and COBOL

BN

«Diata0bject: #DataCbjects
] XORDER CUSTOMER £ CUSTOMER
| [Eg «Elemant: ORDERID ; X{32) > . T ] [Eg «Element MAME : X[32)
1 | B «Element» FIRSTMAME ; X(32)

Eg «Element: XID : X(32)
i= «Elerment» BIRTHDATE : DATE

wZOBCL_Programss
Q OR.DERSERVICES

43, «Programe GETCUSTOMERFROMORDER ( ORDERTOPROCESS : XORDERRESOURCE, CUSTOMER, @ CUSTCMER)

«Pattern Instances:
<> COBOL program

COBCL progran
" program [1]: @ < :GETCUSTOMERFROMORDER
linkage [*] : & %:CUSTOMER

TransFormation:

El[E? COBOL Transformations

------ ETE Abstract UML ko COBCL-oriented LML

0L source model

[E? Service Oriented Architeckure TransFormations
#-= 0P Bindings
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UML and EGL

UML

ML Modelems

& student
g student_ID : Integer
5 name:Name
5 address : Address
5 phonehumber : Phone

& findZipCode ()

- student

1

enrolled

£ Seminar
& seminar_ID: Integer
& name: Name
5 seminar_Feos: Money
findévailableRoom ()

-seminar

1

TPM
Editor

L L

i
[« 4 -

n-s-s-nn-i-u—n-.ms-wu-lh
& I8 Jwi @ 6 67 [0 U [@® | - ]9 (ST

8 tottoen H

&

1 e Evpoes 23 By = | ] EGLUML Moseusi 23 SB|ze 2|8
4 et is ot srendabie

recoscni LA Web/E G LML Modslurrd

5152 <Pl ko St okl

. ol AUML_UBRAES UM PrndveTyoes e ot
.l UM_PROFRES/Stantad poe ok

1 ol AUM_PROFLES/Ecorm sl

=0

Transformation Parameters Editor

e [E=

~ Transfomations

The st contains objects defined in the business model.
Right click on an obiect to specily its transformation
parameters

= B2 EGL UML Model

«

~ Welcome to the Transformation Paramet:
Editor

The Transformation Parameters Editor is designed tc
assist users in crealting and modifying tansfomation
Tramework parameters for UML model elements defi
in an exteinal UML model. The editor alows users t
add and remove transfomations that are applicable
paiticular model elements 25 well & madily
transformation parameters for a particular element

Ta hegin using the editor simply right-cick on a LML
element and choass the desred transfomation to
parameleiize. The appiopiiate page for the
rarsformeation LML element combanation wil be:
displaped on the right hand side of the editor.

Generate

Generators

-~

Workstation
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Deployment Configuration and Management

i DBZ System

§

i

x| “

E Impork Diagram
o JZEEApplication
[0 C Location i [0 Q Location i [0 CLocation l
%o Internet o DMZ %o Inkranet
£ Il
& Web Component 1 7 1 1
L OEAR Component O Database Component
‘Web Component .
h—\"\-D a Wiy o g Tierz 5 DB
orald
ﬂ wal Web Component 2 e O
[0 | | . S e weh EJE Component: a0
& Websphere 6.0 Application Server e UHility Component e O
i .t@g Conceptual DME Sarver !
& ..l L T
O WebsSphere 6.0 Application Server @ @Database IE!
| - Conceptual firanet Server ! : || Databara ]
i
.~ __________! U 1
E Import Diagram T
o Infrastructurs E
e & in
= tH
. [ OWebSphebe 6.0 Node Qi& pplication Server [EX ! O DB2 Database L i i
H in yelow [ default:nodel rverl [ mvoB
added to o - H
. [ S oErvErEss Loaoer Policy 0 O 1 ;
li-ls:ttlngs - =+ Port Canfiguration o O s
Sl . ) ODB2 8.0_Client Instance ODB2 8.0 Instance
[yment =ik, Shai ed libr o E Inst1 Instance
+4 DE2 = a3
I=_E= idbetyDB & = 2 ModeCat @t O I
=g Jdbe/ry ey | MyDB o6
i @i ‘ O DB2 8 System
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Data Architecture

TTTFR]
- FK_ART (AETSGD2K--> AETSE02L) [DATEM
STAAT FK o B
— = = —{ GONR-»5I [FK] _SID(AETSOG - » SID(AE TSR ‘EEE
SID-->14 [FK] “RETSGDEL 1 76
I_g_sri{f;ﬂ?a | [0 [FK] = KT
‘STAAT-=C3[R]) | qppR-->51 [Fk] | [P | DaTERW
PLZ->VCID ART-oes [FK] | [VINR—>CA —
\STRASEE--VCT7, VDATGEB->D7 | ORI
>z | VORMNANE
ORT->CE | [HE775 DATGEB-->14 ‘
LKz--»C2 e DATSTERB-->14 | A
— — — — ~{Blz->C30 v DATEROE- =K DHAINEEES
{GIRO->C30 o ARTS-=C1 | SR
‘PROG->C4 | STRASEE
BANKG->vED | | ‘SPERRE--»C1
BAR WYNRUSER->C10 | HAUSHR
BN >C=5 ROLLE—>c10 | [SEA=>Cl |
WNRUSER-->C10 | | FStbEestts | | eIl IE >t [
ROLLE->Cio | | NETH KONTOPSK-— =14 =
NETHAME--> 8 [ 1928 KONTOGIRO->D11/ | SR _
AMTHR=>C3 ‘GYIR-> 61 |
\DATESRE =D | STRASEE 5
_ BKZ-->C15 DR D | | ABSTELLE»a 2
—=—— |T5a8->T5[FK] INDNAME->C1 TR
MNR--=51 Bl (11 [LaND 5
SID--»14 [FK] LG I—*ESL>>CGC1D [Pz S
| =l ADR-->VC37 SRS
[ INDNAME-->C1 105 pOResT 15
L= TEL-»WC20 | T2
| PLZL->VC10 TR | TSRS
| ADR--»VC37 [ L
[ NAME-->VC37 | (GEBORT-->C57 1%1510 1R
| TEL—>WCoD SID-dem R ST -

" AE-GRUNDDATEN' Grunddaten.dbm™ - InfoSphere Data Architeck
[t | Data Fun  Window  Help

TransFarm

nl — B

aenerate DOL...
Rewerse Engineer. ..

[EETR|

[
a)

Analyze Impack.. .
Shiowe Imnplicit Relationships. ..
Showe Related Elements. ..

Analyze Madel, ..

Transformation:

EI[E: Daka Model Transformations
- ~lE Logical Data Model ko LML

------ ETE, Logical Data Model to %ML Schema

Ere ETE, ML to Logical Data Model

- ETE, #ML Schema to Logical Data Model

Met Eanfiguratian. ..
D@ Logical Liata Model
Phsical Data Model
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Extensibility / Transformations / Extensions

= Transformation Extensions
= Transformation cloning
= Transformation chaining

UML to Java extensions

| I | MNane | Des
com.ibm. xtools, patkerns, content.gaof  transform, gof TransformationE xkensionS Design Paktern Content Extension For UM, Han
D com.ibm. xtools, transform. java, enumesxk, 0z, transform UML to Jawa Cuskorn Enurner ation Extension | LML
5hijkl.kransformationE xtension Transformation Exkension

Jdawa b ML extensions
1D | Marne | Description |
O com.ibm.xkools.kransfo,,.  Jawa ko UML Cuskom Enud...  Jawa ko UML suppart for a..,

Main ETE{ Source and Target lExtensinns] Properties EIE{ ML ko Java Opkions EIEf Collections ETE{ Java-to-UML Associations EIE{ Mappin

=

i

—

Fir=

e
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Extensibility / Transformations / Extensions

[(IErrES—

| . . .
| Extension Point Selection

Extension Points  Extension Wizards |

Transformation Templakes
i Pattern Templates
‘- Extension Templates

ErgTransFDrmatinn Extensions
ETETransFDrmatinn Providers

Extension Element Details

Set the properties of "TransformationExtension”, Required fields are denated by "+,

All Extensions

Define extensions For this plug-in in the Following section,

|t~;.f|:|e Filker text

IBEEE com. ibm. xtools. transForm. core. transformationExtensions
El@ Transformation Extension {TransformationExtension)
b EI rrrr (Properky)

----- [#] M iRuleDefinitian)

o [X] zzzzzzzz (RuleDefinition)

El@ rynanmedl ExtendTransfarm)
e [¥] =hikl FransformanoneFension. rule L Addrule)
El@ aooa (ExtendTransfaorm)

------ [¥] Ghikl.RuleDefinition_id2 (AddRule)
4= org.eclipse.eguinox. preferences. preferences

= Blrrerride

i ahikl. kransFarmationExkensian

fargetTransFDrmatiDn*: com.ibrn. xbools. transForm, uml2 . javas.internal . UMLZ 1avaTransForm i

wersion®! 1.0.0

TIAre: Transformation Extension

author:

description: public class MyRulel extends ClassRule |
documnent:

enabled: krue

protected Chject createTarget (ITransformlontext context) |
A4 TODD Auto-generated method stub
Typeleclaration target = [(Typeleclaration)

context.getTarget ()

Javadoo Jjavadoc = target.getJawvadoo () :
List tags = Javadoc.tagsi):
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Toreparts
«Roles
UL
«Roles=
i
a[ataFactorym
=] DataFactoryClass

Creates
DA

E] panclass

4% Palatte

& &)~
(- GeomelricShapes |

= Copyw_1_MyProjectProfile
E] <pa0: Class

Explore Create

E «DataFackory > Class

@ DataFactory creates

| MyProjectProfile
% <Role> Actor
[ Rele reports

Em @ Tasks | Bl consale El] Eankmarksw E_i, F'rn:nl:nlemsw @ Errar Ln:nﬂ

% <Actor> «Role» MyProjectProfile Model: :uuu
I

<Role> Actor EHORCHEY
department
General designation

reports
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Usability / UML Patterns

il [csign Patterns
Behavioral
F-47 Creational
-4 Struckural

- [+l Patkernl

] [+l-eo Patkernz

E| Miscellaneous Patkerns

T e a | «Pattern I-nstar'lcm 1
= Class1 <> Patternl ozt Uil
= )
' Eatteml Add Diagram
Parameterl [1]: & #Class1 . Add Note
Darameter? [1]: & #:Classz _
—_—_— — Mavigate
E Class2 Wisualize
File
it

UML Properties. ..

napply
Reapply
Parameters. ..

elete From Diagram

:ﬁ Show in Patkern Explorer

= Class1

winterfaces
1 E myInterface
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Rollout / Reusable Assets

= Reusable Asset Specification (RAS)

= Group related and dependent
artifacts into whole solutions

= Install artifacts easily

O )

L Select a wizard —

Create a new developerworks Repository Connection

Wizards:

| tyvpe Filker text

- Plug-in Development ;I
Eb Pluglets

E&‘ Profiling and Logging

- RAS B
| RAS Manifest

! B-[= RAS Repository Connection

: % Developerworks Repository

Patterns Library

ff} Local Repository
fﬁ Warkgroup Repositary
: XDE Repository
Eb Server
B S
[Eb Test ;I

Iv' show all Wizards,
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