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|.I Automatic transformation: what for ?

Major Issues for software delivery
Align software developments with changing business issues
Ensure comprehensive application specifications and user satisfaction
Manage application development cycles and application life cycle
Maintain agile applications and take advantage of IT improvements

Model engineering assets to solve these issues?
Focus on business needs and achieve architecture scalability

Software engineers and architects are involved in business processes and user
requirements

Model transformation into application ensure application code conforms to requirements
No unnoticed change in code, models makes your software factory agile

Application delivery is shorten and can support business changes

Reduce maintenance cost, focus on investment and improvement

Next: AN APPROACH TO AUTOMATE UML2 TO J2EE CLASS TRANSFORMATIONS

==
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[.Il MDD Software Generation chain

» Agile delivery: based on expected business process
Short itérations based on user requirements (PIM)
Choose target technology (PSM)
Generate ready to execute application
Test and validate
New requirements?

Define — Transform — Generate —* Test > Deliver
Working
PIM Models :‘—> PSM Models Application Matc_h 5
— — process expectatlons—._
— ,—&M-J_ L\JA/I_QMJ_ - = T - 4“ i
Refine
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[.Il MDD Transformation

Model life cycle
management

Repository

Input —» MDD Engine —  Dutput
Models '

Transformation Plugins Transformation

Handler
"
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|.Il Models

> UML 2.1 models
» Based on Ecore metamodels

T Meta-
Models

- UML 21

BLU 8GE.
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|.Ill Example of MDD Engine

> Repository ‘Facade’ (model Access)

> ATL Engine (QVT like transformation language)

> Template Engine (Model to text)

» Plugins Workload (Transformation plugins management)
> Transformation Workflow management (configuration)

Repository ‘facade’

Transformation
Workflow engine

I
Plugins workload
- I
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|.Ill Transformation Workflow Engine

1 Pre-Process
Input PiMmedel 2 Model Weaving
. 3 ATL Transformation
Transformer engine l l 4 Post-Process
3 BLU AGE PIM PIM 1 PIM 2 PIM 3 PIM n
s Metamodel
= AN
32 |
3?9
EC BLU AGE PSM M M
@ PSM 12 PSM 23 PSM nm
o Metamodel
- n#
I
Template engine l
Service Templates |
1
Generated application components l

Presentation

Security policies

Business rules

Persistance

!—
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|.IIl The "Meta-model forest"

= Example of a "meta-model forest":

* GeneratorClass 2 InheritanceStrateqy| < Cache = Outerloin = Cascade
- not.hlng - nothing - nothing - nothing - nothing
- increment - class - readWiite - auto - Create
- identity - subclass = nonstrictReadWrite = Tiue - merge
- sequence - concrete = readOnly = False = saveupdate
t f int = hilo = interface ~ delete
«trantorm Into » OOP JAVA = seqghilo = unionsubclass 5ot Type - lock
UML2.1 -~ - uu!dhe.x = nothing # Callection — refiesh
> - uulc_:lstung — unsorted = nothing — avict
PIM - native = natural - list - replicate
Meta-model - foreign = comparatorClass - map = al
PSM = uuid - set = none
- guid — bag - deleteorphan
- select
- assigned
PS
=3
& g
o & . .
3, e’)fb « inhefits / H HibernateAssociationEndEntity 5 EntityQueryOperation E HibernateEntity 5 Entity \
o 77 = hibernateCascade = generatorClass = es_credential
§ /)7//7/ reference » = outerdoin % getQuery = inheritance = esZaccount
_ OJ) = orderByCalumns = hibernate/ersionProperty = es_profil
= = whereClause 5 HibernateValueObject = dynamicUpdate # isUsingForeignidentifier
o Hibernate = collectionIndexhame = dynamicInsert # isUsingAssignedIdentifier
¥ = sortType = entitySequenceName 4 getForeignidentifierEnd
= col\ect!onType # isForeignHibernateGeneratorClass 4 getldentifiers
v M d I = collectionindexType B HibernateEmbeddedyalue| & getHibernateGeneratorClass 4 getQueryOperations
eta'mo e ## 150ne20neSecondary & getFullyQualifiedEntityImplementationName @ getTableName
PSM ## i50ne20nePrimary # getEntityName 4 getParentEnd
## getCollectionTypelmplementation E 4 getMappingClasshame i getldentifiers
& isSet H HibernateAssociation  isTableRequired
H . . & isMap = hibernateCacheType ## isHibernatelnheritanceClass
ser\"ces « inherits / ¥ isBag & getHibernatelnheritanceStrategy
reference » & isList & isHibernatelnheritancelnterface
# isHbernatelnverse H HibernateType # isHibernatelnheritanceConcrete
Meta-model value | i sIndexedColiection ## isHibernatelnheritancelnionSubClass
PSM 0.* 4 getFullyQualifiedHibernateType ## isHibernatelnheritanceSubclass
entity ## getEntityImplementationName
& getSubclasskeyColurnn
0.* & isSequenceHibernateGeneratorClass
« {r. : & getHibernateDiscriminatorColumn
anfc B - B En.t\ty' ! !E Valueobiect # getHibernateDiscriminatorType
I”ec' edential I ## isMappingRequiresSuperProperties
= es_actount X 4 isRequiresSpecializationMapping
s_profil H HberatePraper - % isRoot
-t . pertyEntity
& islIsir reignlc WebSerVIce o lazy & isRequiresMapping
8 islsingAssigned = formula 8 getversion
4 getForeignlden # getFullyQualifiedEntityName
g g 4 isContainsErmbeddedObject 4 FRequiresMappin
# getidentifiers Meta-Model qureshlapping
# getQueryOpera 8 getAlBusinessOperations
PSM ## isBusinessOperationsPresent
# gelTableName & getBusinessOperations
4 getParentEnd
& getldentifiers
TM
—_—
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[% Package Explorer 52 k I—ierardwﬂ =0

. r = =
|.1ll The meta-model | EXIEEE
" EE:“ ecore-test
ﬂ JRE System Library [JavaSE-1.6]

specification

I:] oopDiag.ecore
@ oopDiag.ecore_diagram

(= resource
> The meta-model is O mofscrpmodelecore [ D) mofsrptmodelecore caran_([1) aopDiagecore sogram 5., ____C
. . ;l — palette — 3
defined using EMF, eer
H Paramete, type B Type 1+, Zoom

the Eclipse Modelling - o = hote .
Framework — L] Ecless

parameters

> EMF provides E;Dpemtim operstons 07| 8 Cassie e
tree-based editors
to define the | ——

q7d

m
#®
E
0s
g

-+ = EAnnotation
meta-model  Name deismert! efeence
H NamedElemert s Association
= name o=+ Aggregation
H Generalization
.
4 5
{2/ Problems (@ Javadoc (@) Dedlaration (E Console (E Properties &2 ’E :=:€> = g =
H classifier -> NamedElement
A
| Property [ value |
Core Abstract g false
frpcarnc Default Value b=
ESuper Types H MamedElement
Instance Class Name =
Instance Type Name =
Interface g false
Name 1= Classifier
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|11 Simplified UML 2.1

meta-model

Static Classes meta-model

JavaOne

Dynamic Behavior meta-model

Referenced meta-model specification

bluageDynamicBehavior

B Activity

B ActivityEdge

-H ActivityPartition

-B calloperationAction - ActivityNode
B controlFlow -= ActivityEdge

H ActivityNode

H InitialNode -> ActivityNode
FinalMode -= ActivityNode

g UseCase

E|Ij platform: fresource /bluage-zoo /metamodel bluageStaticClass. ecore
B- bluageEcore

Package

MamedElement

infinnfii

Classifier -> NamedElement
Type -=> Classifier

Attribute -> ClassMember
visibility

Operation - > ClassMember
Class -> Classifier

Interface -= Class

Parameter

ClassMember - = MamedElement

ifunfinfindifE i indingi

H Parlage - H MamedElement H ClassMember = vyigibility
O Name e ownedElements = name “}——— = scope = public
o 0.* = stereotype = private
- protected
chi / R
0.* .
y H Attribute
H Classifier 0.*
attributes
H Class fors 0. H Operation
i operations 0.,
returnType f
i
| parameters
1.1 !
/ 0“‘
type H Parameter
= name
H Interface
1.1 H Type
classifier - .
1.1 type
B Activity
o name  |H UseCase H Package
= name | = name
0.* 0.* o
[ I K activities
Lisecases
subPaclkages
0. . *
0“‘
node adge partitions
1"1ta|'get 0..*
- 1.1 source
1, ‘ outgoingd..* ‘
—~|H ActivityNod =B ActivityEdge H ActivityPartition
= name = name = name
incoming  0..* inPartition
1.1
H InitialNode E FinalNode 5 caloperationAction H controlFlow!

BLU 8GE.
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l. lll Transformation Plug-ins

~ The transformation plug-ins
¢ Contains transformation rules M2M
¢ Contains transformation templates M2T
~ Chaining the transformations
¢ Each plug-ins contains a interface specifying
° an input model
° an output model

<< plug-in sample>>

EIE}J com.netfeckive, bluage.bsp.j2ee. asp

Plug-in

context EI@ st
Used by OSGi & oEI EE com.netfeckive. bluage.bsp.j2ee. asp
Eclipse @Elm Activatorjava

S OEE com.netfective.bluage.bsp.j2ee.asp. jet
=} com.netfective. bluage.bsp.i?ee. asp, utiities
m Properties.java
Template JET, B JRE System Library [Javase-1.6]
jf@i"gi;’;es ﬂ Plug-in Dependencies
& tom Plug-in
EB META-IMNF o dependencies
B menrresTiES <
[ madsl
(= templates
[ transformation
@ build, properties
plugin. properties
@ puginem = © <O

Compiled
template

Plug-in
registry

@ Sun

Siceyptem

"OUT" O_
"IN )—

-

>

Depnedencies
are used to
refence the
generator engine
and or another
meta-model.

Used to reference

the componnents
of the plug-in.

Meta model
/ (.ecore)
Plug-ins —» ATL Rules
\ Template JET

Plug-ins compositions
*  Each elements of the plug-in is referenced inside
« plugin.xml »

Plug-ins technology
° A plug-in may contain:

Template utility classes,

The meta model,

The java implementation of the meta-model,
A model loading facility.

BLU 8GE.
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l.Ill Transformation Plug-ins

= Chaining the transformations

Each plug-ins contains a interface Each plug-in is responsible for a
specifying set of technology
an input model Eventually all layers of the model
an output model are transformed
UML Model
v
A\ A\ v A\
JSF SPRING SERVICE HIBERNATE
Plug-ins Plug-ins Plug-ins Plug-ins
o 0 o) o
Web Services
Plug-ins
O
v Packaging
v
Application
codf glU gaGE

JAVA EE .NET APPLICATION GENERATOR
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|1l Integration platform based on
Eclipse plug-ins

= Eclipse integration and tooling

trans formation h 'Ig h l'lg h tlng - Transformation configuration
. - Mapping settings
Meta-model awareness: Auto completion, - Template parameters

type checker
R efactoring support
Debugger

% Extensions @

All Extensions =] Extension Element Details

Define extensions For this plug-in in the Following section. Set the properties of "BSP". Required fields are denoted by "+,

Meta-models evolve: (type iker toxt | 0% [bluage-bep |
Tra nS fOI l I Iatlons m US t be =] = com. netfective. bluage.generator.bsp ;:j;t;&littern*: ;:éiz};’{l}.java -
ROl isge-bep (50 | — -
u pd a Ed @ Entity B Transformatian i1ent*: [bluage. Service |
|

% SEIVIC Delete [x] TypeMapping |ServiceFacades
(X pacr —‘
@ jawak  Cut K] Template [templates/ServiceFacade. jet |

[¥] Parameter

Copy ServiceFacades

Paste <= Extension.. . service

Revart o fi service

Save name*; |b|uage
isMetamodel*: [true

Externalize Strings. ..

KI| I

injectionCirection™: |OUT

1] 4 rnodelURT: [urizhttp:/fcom/bluage ecore [~]
EMFLoader: | |
metamodeliame: | [~]
modelHandler: [EMF []

Qyerview | Dependencies |Runtime IExtensions] Extension Points | Build | MANIFEST . MF | plugin, zml | build. properties |

BLU 8GE.
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II.I ATL Transformation principles

= A model transformation is the automatic creation of target models from source

models

» ATL language is a declarative-imperative hybrid:
There are declarative matched rules
There are imperative called rules and action blocks

» All declarative rules that match are applied

"Conformp To"

—

Meta Meta-Model

Class / Class
1

Meta-Model A

Class / Class

f"Conforms To"
Source Model A

Slocupteny

ATL Transformation
MMA2MMB.atl

Class / Rul%—

T"Conforms To"

‘ M3: Meta Meta-Model

1

M2: Meta-Model

1

] M1: Terminal Model

Meta-Model B

Class / Class
I

f"Conforms To"
Target Model B

BLU 8GE.
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.| ATL declarative rules

= Source pattern

The source pattern is made of:

A labeled set of types coming from the source metamodels

A guard (Boolean expression) is used to filter matches
The source pattern is used to select a set of elements coming from the source
model:

Which complies to the pattern (guard = true)

Which is then transformed using ATL imperative rules

= Target pattern

The target pattern is made of:
A set of types coming from the target metamodels
For each element of this set, a group of bindings
A binding specifies the initialization of a target element properties using an expression
For each match, the target pattern is applied:
Elements are created in the target models (one for each type of the target pattern)
Target elements are initialized by executing the bindings:
First evaluating their value
Then assigning this value to the corresponding property

BLU 8GE.

qun JAVA EE .NET APPLICATION GENERATOR
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.| ATL transformation overview

9 ) Source model analysis and B
1) Select statement: is there smiley in source model ? pattern lookup

Source model

A
4%

© .
* . . 2) collect statement: get all smiley references

True

v

A

<|XA1|> . > Set of . .
G v . references

4

/

e } ) Destination model B
element generation

Target meta model P -
& Target model )

Squrce attribute: color, value = orange

Tdrget attribute: gender, if src attr == orange then gender = female

v

Source attribute: color, value = blue

Target attribute: gender, if src attr == blue then gender = male

BLU 8GE.
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lI.I ATL transformation example: ciass to retational

© 2008 NETFECTIVE TECHNOLOGY

NamedE |t a
+names tring ATL declaration of this transformation:
module Class2Relational;
create Mout: Relational from Mi%
Class ifier !
<
+ type
I I
DataType Class ratt Attribute
o~ .
* | +multivaluedBoolean
owner{ordered?
® The source Meta-Model Class is a simplification
of class diagrams.
o The target Meta-Model Relational is a simplification
Named of the relational model.
+name:S tring
Table + col Column * + type Type
- =
+ owner *
{ ordered }
+ keyOf | 1.7 + key/|\ *
SLU aGEe |,
qun JAVA EE .NET APPLICATION GENERATOR
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lI.I ATL transformation example: ciass to retational

rule Class2Table {
from
c: Class!Class
to
t: Relational!Table (
name <- c.name,
col <- c.attr->select (e | not
e.multiValued
)->union(Sequence {key}),
key <- Set {key}

A Table is created for each Class

_ The columns of the table correspond I

to the non-multi-valued attributes
of the class.

) Each Table owns a key containing
’ . a unique identifier.
key: Relational!Column (
name <- ‘Id’
rule SingleValuedAttribute2Column { ﬁ
from 7
a: Class!Attribute (not a.multiValued) A Column is created for each
single-valued Attribute.
to
c: Relational!Column ( name <- a.name )
|  —————
SolLU aGE.
OSun JAVA EE .NET APPLICATION GENERATOR
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ll.1l Eclipse integration platform

» Goals:

End-to-end integration tools that allows to build models, verify them and generate
various artifact from them

» Challenges:

Editors integration to design models based on . ST MHIERELL | wodel simutation,
meta'mOdeIS . Re:oh:; | and executi(l:'.n :
Verifying the models as you build them | :
Transforming/modifying models, one or more UML modeling tools Model

. (RSA, Together, transformation
model-to-model transformation steps MagicDrawiie (ATL, QVT...)

Generating application source code from
models using templates, the model is
transformed to executable code

Eclipse Modeling Framework

Eclipse Integration Platform

BLU 8GE.
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= | Introduction
l.I  Software delivery issues
l.II MDD software generation
l.III Example of MDD engine

= Il Model transformation basic principles
ll.I  Atlas Transformation Language (ATL)
lI.1l  Eclipse as integration platform

> Il Generation workflow
lIl.I  Generation principles and model executability
[II.1I' Model debugging
.1l Partial transformation

= |V Transformation Use Case: UML to J2EE platform
IV.I Business needs and modelling
IV.Il JET in action: generating code

V.1l Model debugging BLU 3ace
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lll.I Generation principles (1/2)

> Application generation and deployment from UML 2.1 models
Executable UML models
Use of referenced meta-model for model transformation
OCL to apply specific constraints for validating the transformation

Use of referenced technical environment (PDM) for source code generation and
deployment

> Model update trigger code generation
Advanced on-the-fly model level integration approach
Synchronization and notification mechanisms
Model modifications are propagated immediately
Partial generation, only impacted elements are generated

» UML debugger with stepping and introspection
Select to apply transformation rules step-by-step
Integration of breakpoint support in the UML models

oLU aGE.,

qun JAVA EE .NET APPLICATION GENERATOR
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lll.I Generation principles (2/2)

» EMF support integration
Models transformation
Referenced meta-model for code generation
Transformation of different kind of model: BPMN/BPEL, SySML, DSL...

» MDA Query/View/Transformation (QVT) like implementation with ATL (ATLAS
Transformation Language)

» Partial model transformation
Interactive setting where various models need to be synchronized in real time
A transformation automatically produces a trace as a side effect

Changes in the source model produce trace information used to determine which
(partial) transformation must be reevaluated

» Workbench Handler (projects and workspace views) available as Eclipse
plug-ins

oLU aGE.,

qun JAVA EE .NET APPLICATION GENERATOR
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lll.I Real Time application generation

<<Save /| Commit>>

Model Debugger

Eclipse environment

XHTML Design i
I

1<<Prod uce>>

Input UML Model

Gen. configuration

R Hary Gen. Cartridge Engine
\4 o u
59 Instantiated ATL Transformations —
S € A UML Model <<Generate>> <<Transform>>
- Q
2 c z ==
4= s Filter > Output Model <=
=
g $<pr°duce>> <<Generate>>
—I n
- \2 . =] ||
i v | Filtered Model Code generation templates
4 nm i
Archifect Studio
L <<Produce>>
UML Modeler Delivery Engine

Builder / Packager

<<Compile>> e

Application

<Produce>>
Outputs

JAR/WAR / EAR

ﬁ ﬁ Application & database Servers i
SLU aGE.,
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lll.Il Model debugging ==

Tree-based editors to define
the UML model

Currere plement Destnation Eement(s)

5 [ o samstean. s busnass
5 5 com conmertoon. o tsness
wm

B Gzon

D Comant | v 71

R

o torskporrs B eaperte | opertes o

= e
8 et i ond
L8 mapny T .o

o e sy 1.5,

Introspection view in debug mode

B O QP SR 55 B odel Debugger | >
= =
&8 com A
= E3 convertean
= £ clo <<PK_TARGET>>
1 com.bluage.profle bo profe.ul 0 rols <<PKROLES>>
 continge :3“5 aan:jna or 9 E3 resentation <<_Wee>>
& con.bluage.profle entty.profl 4~ e
g com bluage profl. persistence = n“"“”"""'“”
com.bage.profe. resentatior ars
& com.bluage.profle service rof £ ropotiecies
B2 com.bluage.profile.webservice. functions
B convertteam.uml 5 profcts
B Ur_standard_Profile.MagicDr = stes T
& Un_standard_Profile.MagicDr ) og
& un_standard_Profile.UML_ste o ;"‘“ <<PHSERVICE>>
5 Um_standard_Profie.vaidatio o
5 U web, Extensons_Profies & 21 ServiceCreateUnkFetHead <<complex>>
- RE Systom Lbrory D60 & £ ServiceFunctiorfindil <<find_all>>
s & ] ServiceintiaizeUFH <<complex>>
& Servietetritupdatelnfo <<conplex>>
N & SevieseniceCroteie <<conples>
very o 01 & ServieSteFindal <<find al>>
B vt e ervicetetricEindsyID <<fd by id>> |
= oo ervicetetricLt <<complex>>
& & WebContent & [ ServiceSiteFindeyID <<find_by id>>
e & [ Sarveaterrdnl <cind.al>>
8 e & [ sercestecrste <cnston>
95 gp @ % ServicesiteUpdate <<update>>
& 2 ServiesiteDelete <<delete>>
5 1 projetGUIMarer
ool @ serviceSteMbrtpdateClose <<conplex>>
& omets # 2 ServieservieDektesite <<complex>
B Simoiows hbermate-t & 2] serviesteMetrcLastUpDate <<complei>>
& Taminoopp.0 E ServiceServicelipdatesite <<complex>>
£ Tanino-hbemate-1.0 5 Longusge
& Taminotodel 5 il
& 2 Taminoweb-1.0 5 Navigation e
(] ;% test Model | Canfiguration |
5 tketsinugo B - - ==
12 tcketSimator & console| %5 Debug | 9 Breakpoints £3 & Introspector RPN BEOR[ Y o
@5 ticketsimulatorfppl ‘ServiceCreatelnitFctead [entry] - CreateUntFettead Al
ServiceFunctionFindal[entry] - FcionEntiyFindAl
ServiceMetrcFindal[entry] - metrFindal
ServiceletrcindByID ntry] - metricFndBylD. 1
Servicetetritist [enry] - metrictist 9
ServiceMetrupdatelnfa [enty] - MetrcUpdatelnfo
ServiceServieCreatese enry] - SrviceCreatesie
ServiceServieDekte niceDeletes
1
‘ServiceSiteCreate [entry] - siteCreate
ServiceSkeDelete[entry) - steDekete
]

Breakpoint in debug mode with
step-by-step execution

5 2 Explr

e N

N =

Mame

| value

E @ item

B artide

= EAN

B identifiant
@ isEmpty

B mode

B price

B version
O ticket

(|

ItemBO (id=83)
ArticeBO (id=108)

"4060800104021"
Long (id=101)
false

TicketBO (id=81)

\PEPSI MAX PET 1LS
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[1I.1l Partial model transformation

Generate

Launch partial
generation

& Structural differences

<<Produce Model>>

Model Facade

= 'E: 5 change(s) in model
E|(i‘:| 4 change(s) in sample_database
i B 4 change(s) in sample_schemaB
Ea 4 change(s) in Table1
1 Attribute name in Table1 has changed from Table1 to Table 18
& 1 change(s) in column3
- = Reference type in column3 changed from Integer to Table2
#1 column1 has been removed
: = E column 1B has been added
E|,=b 1 change(s) in true

& Visualization of Structural Differences

o [ [ < | &

E |

lese,uml

Relational ¢

%, atirelationelmodel/sampl

| 3, atirelationel/modejsample-Relational-complex-ver 2.uml

<<SetFilter>>

Filters

EMF Comparer
B uilding filter

—

/

<<Listner>>

Workspace

UML Model
——

L@

E-E21 < <database>> <Model> sample_database
<Primitive Type > Integer

<Primitive Type> String

E-E3 <<schema> <Package> sample_schemaB

B <<table>> <Class> Table1 ;

! : String

Integer

E-E21 < <database>> <Model> sample_database
<Primitive Type > Integer

<Primitive Type > String

<<schema=> <Package > sample_schemaB

& =<rolumn>> <Property> columniB : String
= <<column=> <Property> column2 : Integer

i -5 ==column>> <Property> column3 : Integer -
- <<table>> <Class>» Table2

[:I--E::, <Profile Application> relational

..... 4 Datal - <2 > <Model> sample_d
----- 4 Column true -> <<column>> <Property> column1 : String |
----- 4 Table -> <<table>> <Class> Tablel

----- 4 Column false -> <<column>> <Property > column2 : Integer
----- 4 Column false -> <<column>> <Property> column3 : Integer
----- 4 Table -» < <table>> <Class> Table2

----- <+ Schema -»= <<schema>> <Package > sample_schemaB

----- 4 Column true -> <<column>> <Property> column1 : String
----- 4 Column false -> <<column>> <Property > column2 : Integer

= <<column=> <Property= column3 : Table2 |
- <<table>> <Class> Table2

", <Profile Application > relational

fi= UML

----- 4 Database -» «<<database > > <Model> sample_database

----- 4 Column true -> <<column>> <Property> column1B : String
----- 4 Table -> <<table>> <Class> Table 18

----- 4 Column false -> <<column>> <Property > column2 : Integer
----- 4 Column false -> <<column>> <Property> column3 : Table2
----- 4 Table -> <<table>> <Class> Table2

----- <4+ Schema -» <<schema>> <Package > sample_schemaB

----- 4 Column true -> <<column>> <Property> columni : String
----- 4 Column false -> <<column>> <Property > column2 : Integer

Tree | Properties

Tree | Properties

© 2008 NETFECTIVE TECHNOLOGY
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= | Introduction
l.I  Software delivery issues
l.II MDD software generation
l.III Example of MDD engine

= Il Model transformation basic principles
ll.I  Atlas Transformation Language (ATL)
lI.1l  Eclipse as integration platform

= |ll Generation workflow
lIIl.I  Generation principles and model executability
[II.II' Model debugging
1.1l Partial transformation

= |V Transformation Use Case: UML to J2EE platform
IV.I Business needs and modelling
IV.Il JET in action: generating code

V.11l Model debugging BLU 3ace
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=181
Eichier Edton  Affichage Faveris Qutis 2 ‘LY
Qe = O #] @) [ [ Jrermom Jcrowes €] - @@ B
Adesse [€] " @Yok [ues »
EEESMART
K CONVERTEAN APPLICATION
Welcome back !
Userlogin
—
Password :
—
Login
CANVERTEAM
EW—I_I_I_I_I_W

oLU aGE.,
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V.| The CIM (Computed Independent Model):

getting business requirements
Cm:) Cmm:) cmm:)

JAVA EE .NET APPLICATION GENERATO
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V.l The PIM: business process models

interaction ServicesddEventToCouncil @ ServiceaddEverdToCounci j

client : ClientService

service : ServiceaddEventToCouncil

czcomplexss |

council : CouncilBO

| 1 [eventCut]adcEvent ToCouncilevent="gvert" counci="y J ncil")

- — - =

20 addToCounciMestingCalendars(gvel =‘|event"j

|
|
|
4: [result]councilpbatelbo="council")

1

==update==
updateCouncil : ServiceCouncilUpdate

—)|| eventOut : CouncilMeetingCalendarBO I
|

ACCESS

BLU 3GE,
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Converteam -osoft Internet Explorer _|8]x]

-4 T- |Lljiep'écédenhﬁ‘evg@‘é‘pmdﬂa*%vm8|8_&-vgﬁ‘ﬂ

Eil Adresse ] http:/fsrzv-07110 tffaces/ ” minCouncielist jop ECEIEE
Welc n v Lok E
- < TEAM
+coun EiE SMART CONVERTEAY
Me A CORYERTERN APPLICATION Welcome Charles Durand- Logout
= T i

Ut Metr HOME SITES GROUP OBIECTIVES

HELP

Coun| Unit : It BACK

Councils Administration <

Site 3 i il
Country B Administration Home 1 Council CRS Council members list

Council member name
) RO - nstances

Last i | pilar: B coundis
Jaul
Bunits

Rela By : CH
E Countries
Relate
E Sites
BDuews
Dow
Bo
Downl
(5 B

[ [ [ [ Sdwmanetiocal JAVA EE .NET APPLICATION GENERATOR
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==l
Ele Edit Source Mavigate Search Project Run  Window Help
_ = = o g - - o - ]
e -y i sl
7#: pe— Fie Edt Source Mavigate Search Project Runm Window Help T =g
Bhgn D @l%s-0-Q- |EHE-|®F-|§-§-00- - 5 |87 sava e
I Iy e WO o oo mockup)Prsentabonlogn/logm.himiEcse SDK =x= N data &
& md Fle Edit Source Navigate Search Project Run Window Help A
E‘@igﬁmme,wjfﬁ'.EJ%'D"L'J@E?@'JE?&'H}\'%}I'“ = = e ¢
D | =S Con 8 package Explor 3 Tz Herarchy| = O 2 kgl 5= outine £ = 0|fo
B
=
B¢ O | [ormal =] [@avial Unicode M5 =] homal | B |z]u] | | | il ] | 7 Hich .
- E 1| & &5 Other Projects il gnig 'Ietlon
s 1 2 converteam —http:,/frvwwv.w3.0ra/ 1999 il
1 B mackup yriami
G . £ = Presentation E E SMAR I Jass =bodyLogin ynami
’ [+ 1 £ administration l - - m id=myFarm
= ; = calendar CONVERTEAN APPLITATION div id=loginCantziner | l I IO e S
o ] {2 charts = Blusoe | | <> div cass=loginFarm Javas
s . = o Welcome back ! —— <> div dass=ognFormielcome
5 i (& functions Bt < » div dass=loginFormUser
I & groupObiectves Selecton 3t [5oi o darune Bl iy
@ ] & hame Multiple “‘E({Tamﬁa\d (Dynamic TextField) r"’g‘"ﬁ”"‘ﬁ“m’”
+ . = images Radio List lass=loginFormButto
i User login : CheckBox List =< > bluage:Link id=btnVa
o { Radio Choice i § acass=Ing | rchel
CheckBox -4 > bluage:Hidden id=loc| Jltatic
& Label E< > bluage:Keep technos
B Bl projects Fassword: Dynamic text zone «[1) #cdata-section
" ~[Z] Copie de _txt |— Button bluage:Keep technn==1
® ! [ projectpetail i File upload !
= 3 ProjectanageDacume s -
"3 Projectipdate.himi " === -
o = sites = Login T -
[ T3 indexchtml -
= me = model T -
I ; (= ressources CAONVERTEAM " " 1 " —_n 1
Ere = umizpkage .- <bluage:Link id= "btnValider tovalldate true" type="dynamic">
1) bl luage:Password id=bré_password instancename= Signan "tablefield= - passivor
@ bl o omotabernate <bluage:Password = ‘it password nstancename= fsgron "tablefeld= Hepier. o> " W y
B st B ot commertion et = e gassierd o= passiard' /> <a class="Img™href="../home/home.html" shape= "rect">Login</a>
Bl <[div> N -
K] biuage workfiow <t dase= ToghFormBution” </b|uage' Link>
. g ‘C“"VE'E“‘?""“ES <div dass= YoginFormButtont abel i i " " " o
ogin <bluage:Link id= binkaler "tovalidate = Tue "type= tymamic s . = =
J - B e wal ameak r tcn <bluage:Hidden id="localLanguage" scope= "session
. <fbluage:Link> B =1 "
o <Bhagestidenn e “scope= sessin'n ~ocabanguage” -~ instancename= "localLanguage
- test ‘tablefield= 2 anguage. anguageCode < bluage:Hidden > blefield= "I, : e Code™ </bl Hidd
H 1= testa = =
: i tablefield= "Language.languageCode"> </bluage:Hidden>
<div id="Tocal" style="display:none"> =
<x:outputText value ="#{facesContext. externalContext.request.locale}” /> =
<fdiv>]] > -
<blusge:Keen> . - :
Design [ Avance | Valdation | - il i
(21 Problems £3 . (@ Javadoc| (&) Dedaration| -
22 items =5
Description =~ | Resource | Path | Location [ Type | |
B & Warnings (22items) J
¢ HashMap is a raw type. References to ¢ HbemateG... | Login-entities/src... lne 67 JavaProblem
db Iterator is a raw type. References to g HibernateG... | Login-entities/src... line 76 Java Problem
@b Listis a raw type. References to generic HbernateG... | Login-entities/src... line 43 Java Problem
1| d; Listis araw type. References to generic HibernateG... | Login-entitesfsrc... line 50 Java Problem
e @ Listis araw type. References to generic HibernateG... | Login-entitesferc.., line 67 JavaProblem
a 4| | | i Listis a raw type. R to generic HbernateG...  Logn-entitiesferc... lne82  Java Problem |
Fe* il bodv/Form/die fdiv/div /div bl I — | Writable | Smart Insert |32:91 |
SLU aGE.,
< » himl/body form/tabletrftd/div/nobr /bluage:Link ‘ Writable | Smart Insert ‘ 82:56 J
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11042008.uml - Eclinse SDK
ava - Converteam/Uml2BluageHibernate{outputModel.ecore - Eclipse S|

Fle Edit Navigate Search Project Run  Sample Ecore Editor  Window Help
[Ci-R&|3s-0- Q- |E#E-|® 2| F-0-00- - £5 (&7 5o
% Package Explor 52 f: Herarchﬂ =g M = 8| 5= cutine 3 =g
’ Fi i <}===> = || =2 Ij platform: fresource [Converteam /Uml 2BluageHibernate foutputModel .ecare An outline is not available,
E f—’j Other Frojects - =l 4 Model Data
= Converteam E1 15 Other Projects c

o - Bl Converteam = T Package com
, T' =~ < Package converteam

=)<+ Target Package eie
Fl!--¢ Business Package business

El- 4 Entities Package entities
El- 4 Hibernate Entity GroupObjective
- 4 Hibernate Assodation End Entity
S g Hibernate Pri Entity
@ biuage. workflow 4 Hibernate Assocation E.nd Entity
B Converteam-entities 4 Hibernate Property Entity groupObCode
B login - 4 Hibernate Property Entity groupObUriDescriptionFile
to out : mn B2 Login-entities 4 Hibernate Property Entity creationDate -

€1 1se 4 Hibernate Property Entity modificationDate
T test - 4 Hibernate Assodation End Entity createdBy
B3 testA - 4 Hibernate Association End Entity modifiedBy
< Hibernate Property Entity reportFrequency
, T' 4 Hibernate Assodation End Entity status

- 4 Hibernate Assodation End Entity

-4 Hibernate Association End Entity
-4 Hibernate Assodation End Entity
- ¢ Hibernate Assodation End Entity
- 4> Hibernate Entity GroupObDescriptionEntity
H- 4+ Hibernate Entity Project
- < Hibernate Entity ProjectDescriptionEntity
- <> Hibernate Entity ViewRole
H- < Hibernate Entity UserEntity
H- 4+ Hibernate Entity Metric
#l- ¢ Hibernate Entity Applicable
H- < Hibernate Entity Site
t- 4+ Hibernate Entity ProjectManager
- < Hibernate Entity ProjectAuthor
3]
3]
+
3]
3]
+
t
3]
H

| & Java - Converteam/model/con
Ele Edit Navigate Search Proje

i~ [ 2|%-0-9
I [% Package Explor I3 T:Hefarc

=18l x|

|»

rule UMLClass

from c : UN
in IN (c.oclIsT
c.hasStereoty

[ Uml2BluageHibernate
-] ‘outputModel.ecore
@ bluage.gen. workflow

- < Hibernate Entity LocalSpansor
- 4 Hibernate Entity Fadlitator
<+ Hibernate Entity Deputy
- < Hibernate Entity CouncilMember
-4 Hibernate Entity GroupCbModifAuthor
<+ Hibernate Entity GroupObAuthar
~ < Hibernate Entity TeamMember
- < Hibernate Entity SiteManager
- < Hibernate Entity Champion -

T o OO DR = T = W O = = = W O = = = I = B = = W=

e

[£: Problems (@ Javadoc (@ Dedaration (D Properties &3 E :=:€> = e =

_Property
Lower Valug
Name
Navigable
Ordered
Password
Required
Role

< | Table

QSM?E [} Selected Object: <<dent |

Selected Object: Hibernate Property Entity groupObID J ;4
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String packageImpaort = entityB0.getPackageName(); b
String entityPackageImport = entity. getPackageMame();
- Y=
padage E—— Document Microsoft
<%
ArrayList<Set<String>> arr = HibernateUtils, getlisteimport{entity); Word
Set<String> sTypePrim = arr.get(0);
Set<String= sType = arr.get{1);
for(Iterator <String = it = sTypePrim.iterator(}; it.hasMext();) {%o=
import =% =(String) it.next()%:=>;
- I S a te m p I ate e n( <%} for{Iterator <String = it = sType.iterator(); it.hasMext();) {%o>
% import <% =(5tring) it.next{)Ya=;
<%0} %o
import java.io.Serializable;
import java.util.List;
. import java.util. Hashtable;
> Te m p I ates . import java.util. Iterator;

import java.util. Set;
Are Com pOSed import org.hibernate, =;

Generate read\ import <% =com.netfective bluage.bsp.j2ee.hibernate, utiities,Properties, fwkPackage %=, core, persistence  HibernateUtl;
. import =% =com.netfective bluage.bsp.j2ee.hibernate.utiities.Properties. fwkPackage %=, core.exception. ApplicationException;
. import <% =com.netfective.bluage.bsp.j2ee.hibernate.utilities.Properties. fwkPackage %o . core . business, IBusinessCbject;
I nsert COde |nt( import =% =com.netfective.bluage.bsp.j2ee.hibernate. utilites. Properties. fwkPackage Yo > core, translation. ocl validation. *;

import <% =packagelmport®o=.dacFinder, <% =entityB0.getMame ) % =D AOMethadFinderImpl;
import <% =entityPackagelmport®e > daoFinder. <% =entity.getMName ) %o =DACFinderImpl;
import org.apache. log4. Logger;

==

<%a/f=entityB0.getDocumentation (™ 7) %>

=

public dass =% =entityB0.getName() %=

<% if{entity. getGeneral () =null && entity. getGeneral() instanceof HibernateEntity) {%>
E)(tel"llf" ‘l!L—!ﬂ_l:L.A-—-LJ.-LI:—uLy}EnﬁWlgemenr-—lﬂ\ PP S | .-I:&!A.JEqﬁwImdemenEﬁonrlq—AﬂﬂL-L

=%} els
implem wva.io.Serializabl
<%} %oz
JET RN JET . JAVA . JAVA
Template ’:Logge, Engine i :0 cetiame Class ByteCode
=
private si ~qger.getogger(” s - 0.getName() % =");

<% HibernateEntityMacros hibernateEntity = new HibernateEntityMacros(); % =|
<%a=hibernateEntity.generate{entity) o>

=%
EList<Property> props = entityB0.getAttribute();
for{int j =0; j<props.size();j++) {
Property p = (Property)props.get(j); %>
<%= p.getVisibiity) %> <% =HibernateUtils.getTypeMame(p) %> <% =p.getMame%=> ;
£

!* Getter for <%= p.getMName()% o> BL-LI EGEm

0 n ‘_‘_@reh..lrn <%= p.getType().getName() %> JAVA EE NET ARPLICATION GENERATOR
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IVV.1l Data type mapping

= Templating is the key to support different technology, but its not enough
= Mapping are used for simple transformation : FROM <type> TO <type>

= Example of mappings UML type to :
JAVA™ types
C# types
SQL types
Oracle 10g types
MS-SQL 2000 types
MS-SQL 2005 types
UDB-DB2 8.x types
And so on

Wrapper types
Transforming primitive type into object type

oLU aGE.,
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Fille Edit MNawigate Search Project Run Window Help

Rk R ML AR R 5 ot otunger
% parkage Explorer £ = O || B ronvertteam.uml 52 =g
& T BBmom
[=E3 converteam
% S,
L x £ Mame: | Tew_configuration (6)
29 Tomeat . By Bluagew
% Mew_configuration {5} |
B New_configuration (6)
EI 4@ Eclipse Application Mame : | Apache Server v5.5 |
Mew_configuration (1)
-3 Eclipse Data Tools Install Directory ¢ | CtiProgram Filesiapache Software Foundationt Tomeat 5.5 |
@ ﬁsJF E GENErC SErver
=4 r_‘ m| E Generic Server(External Launck TRE
e 5 HTTP Preview
& E JZEE Preview Launch Page
= 5] Jawa fpplet
= [T awa Application URL : | http:/flocalhost:8309/EiESmart/faces/Presentation/login/lgin. jsp
&b 171 Mew_configuration (3)
.l [T TestClass
:g;.\pd EiESm| -] 31 Tomeat 3.5 =
= galder 31 Tomeats.x
a= GPP O Ju Uit
= pojed | Ji JUnit Plug-in Test
% gerve & 056 Framemark
= Smu A Remote ATL Transformation
1> Simu 4 Remate ATL Transformation (01
% Tam?n =12, Remote Java Application
4 Taming | L] T Mew_rorfiguration (2} —
&‘J Tamin| -l
& raminf | @) ) Apply Revert
i test | | Fiter matched 23 of 29 tems
'f:j ticket:
S @
s T
= e ) WE<d Dehug} %e Ereakpmnts} = Intmspettcﬂ X%k RS E £ B-5-°0
<terminated:> New_configuration (5) [Bluage Model Debuager] C:\Program Files\Javaljdkl &, 00bin}javaw exe (16 avr, 2008 12:11:13)
INFO: walidateJarFile (C:\Program Files)lpache 3oftware Foundation)Towcat 5.5%webappshGPPYVEE-INFYlib\jsp-2.0.3ar) - jar not lo#
16 avr. 2008 12:11:16 org.apache.catalina. loader.WebappClassloader validatedarFile
INFO: walidatedarFile (C:%\Program Files)Aipache Software Foundation' Tomcat 5.5%webappshGPPYUEE-INF) lik'servlet.jar) - jar not lo
1047 :WARN No appenders could ke found for logger (org.apache.commons.digester.Digester.sax).
log43:UARN Please initialize the log4j system properly.
~
< i) | e 3] i) | 3|
i 0°
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I\V/.llIl Tree view of models
to define breakpoints

& Model Debugger - Bluage EMF Editor, - Eclipse SDK
File Edit Mavigste Search Project Run  ‘Window Help

2 iF-0-Q- -

= | B3 Model Debugger |

]

&

[% Package Explorer 5% =0

-

B & ConvertTeamMadel
= sre

5 convertteam.unl

-2 JRE System Library [idki 6.0]
= £ EESmart
-G src

45 wehContent/JavasSource

=, IRE System Library [jdk1.6.0]
2, \web App Libraries
5= buid

{17 WebCantent
12 EiESmart-hibernate-1

E‘?J galderama

7 cpp

1= projetGUIMarker

T Servers

& smugtews

=4 SimuQtews-hibernate-1
%= Tamina-app-1.0

- p

Ti= Tamino-hibsrnate-1.0
=2 TaminoModel

)

F24 Taming-web-1.0

1 test

322 ticketSimuBor

2 ticketSimulstor

712 ticketSimulatorappli

-3 com bluage. profie.bo.profiie.u

- B8 com bluage. profile, datatype. pr
- cam. bluage. profile. entity. praofik
=1 com,bluage. profile. persistence.
B3 com bluage. profis presentatior
- B com bluage. profile. service prof
- cam. bluage. profile webservice,

B3 UML_Standard_Profile. MagicDr:
- B8 UML_standard_Profile.MagicDr:
- B8 UML_standard_Profile.UML_5tz
&5 UML_standard_Profile. validatio
=1 UML_Web_Extensions_Prafile. £

5 convertteam.uml 52

=0

=53 com
£ B converteam
=-E0 eie <<PK_TARGET =
[ roles <<PK_ROLES>>
(=B Presentation <<PK_WEES >

B3 home

3 administration

-E7 pillars
+F3 groupObjectives
B3 Functions

B3 projects
B3 sites

B3 login
B3 services <<PK_SERWICE=>
=-E3 Site

ServicereateUnitFctHead <<complex=>
= ServiceFunctionFindall <<find_all:»
ServiceinitializeUFH < <complex = >
ServiceMetricUpdatelnfo <<complex> >
ServiceServiceCreateSite < <comples »>
] servicesteFindal <<find_als:
ServiceMetricFindByID < <find_by_id=>
ServiceMetricList <<complex>>
ServiceSiteFindByID < <find_by_id=>

5 serviceMatricFindall <<Find_allz:
ServiceSiteCreate <<create>>
ServiceSitellpdate <<update>>
ServiceSiteDelete <<delete >
ServiceSitelMbrUpdateClosure <<complexs >
2] ServiceServiceDeleteSite < <complex:>>
ServiceSiteMetricLastUpDate <<complex>>
ServiceServiceUpdateSite <<camplex>>
E3 Language

3 Pilar

+F3 Mavigation

=

—
IMadel | Configuration |

El console #Debug 9o Breakpoints &3 QIntrospector]

L E T EAY

==

ServiceCreatelnitFctHead [entry] - CreateUnitFctHead

ServiceFunctionFindall [entry] - FunctionEntityFindall
ServiceMetricFindal [entry] - metricFindall
ServiceMetricFindByID [entry] - metricFindByID
ServiceMetricList [entry] - metricList
ServiceMetricUpdatelnfa [entry] - MetricUpdatelnfo
ServiceServiceCreateSite [entry] - ServiceCreateSite
ServiceServiceDeleteSite [entry] - ServiceDeleteSite

ServiceSiteCreate [entry] - siteCreate
ServiceSiteDelete [entry] - steDelete
ServiceSikeFindall [entry] - siteFindal

BLU 8GE.
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I\VV.1ll While executing the application,

you stop the execution to jump into model debugger

File Edit Mavigate Search Project Run  Window Help

iM-HE i 0-Q- i 3606~ [ | B Model Debugger |
[2 Package Explorer &2 = B || B convertteam,uml f% convertteam.uml 52 =8
&~ ~
B 12 ConvertTeamModel . . CONVERTEAM
= o EiE SMART
B4 com.bluage.profile bo.profile.ul L CONVERTEAN RPPLICATION Welcome Charles Durand- Logout

& com bluage. profile datatype. pr
& com bluage. profile. entity. profil
&5 com bluage. profile persistence.
= «com,bluage. profile presentation
& «com.bluage profile service. prof

B ot et mene|| | Welcome back Charles Durand ! 12hi5

B convertteam.unl

B3 UmML_standard_Profile MagicDr:

SITES GROUP OBJECTI¥ES PILLARS FUNCTIONS ADMINISTRATION

1Countries 1 EiE Group Objectives ILatest EiE News

= UML_Standard_Profile, MagicDr: 1mpl cati £ aCSI7777 T
2 UML_Standard_Profile UML_St: I I France mplementation of a Ca17222 2
B UML_standard_Profile Validatio . 3
B3 UmML_web_Extensions_Profile.r. — 1CS SAp implmentation LGSl
. . = I = B
@ xsr;:ystem Library [jdkt.6.0] P11 United Kingdom Reduce Engineering Cycle Time CTR b
=g I
£ sre
i webCantentflavagource = e
= IRE System Library [jdk1 6.0] —
=, Web App Libraties
= build
= WebContent
12 EiESmart-hibernate-1
1= galderama
T app
= projetGUIMarker . .
B2 Servers 1Functions 1Pillars 1 EiE SMART info :
2
SimuQtews — -
g Slzigt:ws-huhemate-l EHS "-;- \ Total Quality 3 Group Objectives
%2 Temino-app-1.0 N N . 1 Active projects @ &
33 Tamine-hibernate-1,0 Engineering ' I;rl:]lst Reduction 1 Closed projects : 0 =
OEJ Taminokodel ICS-IT Standardization
= Tamino-web-1.0 .
g test 3 Global Project 3 Sites
= HeketSmuE0 Manufacturing Management 1 Active sites @ 3
= ;
1 ticketSimulator Quality Cycle Time 1 Closed sites © O
1= ticketSimulatorAppl Reduction 3

Browser | Diagram |

Bl console 52 i‘iuebulﬂ % Breakpmnts]Elntmspectﬂ CER IET EEEERE =
Wew_canfiguration (6) [Bhuage Model Debugger] C:iProgram FilestJawalidkl .6.0\bintjavaw.exe (16 avr, 2008 12:14,32)
2008-04-16 12:15:25,669 [http-8909-Processorzd] DEBUG AppLogger — SORTIE findByPrimaryKey Applser

>

2008-04-16 [http-B909-Processor24] DEBUG AppLogger - ENTREE findByProperties Language
2008-04-16 [http-G309-Processor24] DEBUG AppLogger - SORTIE findByProperties Language
2003-04-16 [ContainerBackgroundProcessor [3tandardEngine[Catalinal]] DEBUG ory.apache.catalina.session. ManagerBase

2008-04-16 12:15:43,496 [ContainerBackgroundProcessor[StandardEngine[Catalina]]] DEBUG org.apache.catalina.session.ManagerBase —
PANE_AA_1E 17:16:4% 408 [FamtainerBariornimdBramesonr [ @ andardFrednalforalinal 11 MFRTR are anoshe coraline csooinm WancmarBoos 7

L] ]

W |

&
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Fie Edt Mavigate Search Project Run Window Help

HrE@ %0 Q- 8- H- T e Pl Mool oobusae |
] Package Explorer &2 = O || & Tamino.uml (ﬁ canwerttean. uml (ﬁ conwertteam.uml 55 =0
2%~
If need be, the user can -comms o jomweterm )
’ ERES

" " = com.bluage. prafile. bo. profile.
navig ate into model B b oo
= com,bluage. prafile. entity . prof

- «cam.bluage prafile. persistenc:

H Source Element Current Element Destination Element{s)
e el I Ien S an S ep In B com blusge profil. presentati

= com.bluage. profile. service. pro
. B8 com.bluage. profile.webservice
for more details & o
- UML_Standard_Profile. MagicD
B UML_Standard_Profile.MagicD
B3 UML_Standard_Profie.UML_S!
- B UML_standard_Profil.Yalidati
= UML_web_Extensions_Profile
. Bk IRE System Library [idl1.6.0]
Otherwise the user o
B s

- 55 WebContent/JavaSource 5erviceDocumentDeIeteUnEas@ DescriptionDocumentBO 5erviceDescriptinnDucumentD@

may trigger a Step B JRE System Library [j941,6.0]

Bk Web App Libraries [+getContentDocument()
- build

return" to the B@gbi:(ontent

application and resume  :sree
execution

= lib

- X Faces-config.xml

~|¥| faces-managed-beans, xm
\X] Faces-navigation, xml

logdj. properties

X lov-config.xml

- X MyTags.tld

~[X] tagMetric.tid L

(X web.xml
~[Z] system_error_page.jsp
J
= &?ElESmart-hlbemate-l Browser | Diagram

=8 sre
BB com.converteam.eie.business onsole ebug ‘o Breakpaints ntrospector roperties R e % =
: b El console | %5 Debug 22 . Breakpoints | &4 Int tor | = Propert % 0w [ = ¥ =0

i com.converteam. eie. business (=)o http-8909-Processor24 (suspendsd) -

-8 com.converteam eie.business
8 comiconverteam,eis.business

ﬂ} com,converteam.eie.business

[ META-INF

%] hibernate.cFg.xml

DescriptionDocumentBO, getContentDocument()ContentDocumentEO:line 177
ServiceDocumentDeleteOnCascad documentDelete OnCascad{DescriptionDocument BO) line 62
CFunctionManageDocumentsServiceContraller . dacument DeleteOnCascad{DescriplionDocumentBO) ServiceResulk:line 57
CFunctionManageDocumentsServiceContrallerImpl. execute_Deletedescdoc(Datatanager):line 511
CFunctionManageDocumentsServiceContrallerImpl, handle_Btnsupp(DataManager, String, String, MactionStatus:line 205
- 1¥) mapping-fie.nbrm.crl CFunctionManageDiocumentsServiceControllsr Impl. doService(DataManager, StringjActionStatus:ine 139

B JRE System Library [idk1.6.0] % AppController . action(String, DataManagerJactionstatus:ine 197

< I | > = appController process{String, IScreenHelper)actionstatus:line 92

[£3

=0
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File Edit Mavigste Search Project Run Window Help

RS -0 A YRS G B | Model Debugger | 7
[+ Package Explorer 1 = O || B Taming.uml (5 conwertbeam,uml (5 convertteam.uml £1 =0
G:D 7 lactivity [FunctionManageDacuments] /
T ConvertTeamiadel
- EiEsmart
fpd EiESmart-hibernate-1
1 galderama Source Element Current Element Destination Element(s)
-3 cre
g :rojetGUIMarker functiongarde4
e Servers
& sSimugraws
'&J SimuGteWs-hibernate-1
-85 Tamino-app-1.0
fpd Tamino-hibernate-1.0
1 TaminoMode!
?:J Taming-web-1,0
S test [¥] [¥]
"J_“;J ticketSimuBo initdescripdocfotupdate4 updateFunctionPublish
T2 ticketSmulatar
5= ticketSimulatorappl
Browser Diagram
(E Consale ﬁ; Debug (ee Breakpoints ( Introspector % - Propert\es] =0
Variables Values ]
d
= mode elper”
walue char[6] (id=3578)
offset a
CASE_INSENSITIVE_ORDER. jawa lang. String$CaselnsensitiveCamparatar (id=3579)
caunt 3
hash o b
serialversionlID -Ai349794470754667710
serialPersistentFields jawa.io.ObjectStreamField[0] (id=3551)
logger org. apache.log4i Logger (id=3566)
creationDate java.sgl, Timeskamp {id=3567)

serialversionlUID
functionCode

com.converteam e, business. businessObjects FunctionEntityBO (id=3564)

386537961 1864126094
"EHZ"
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For More Information

> Blu Age and Netfective:
http://www.bluage.com
Booth 118

= MDA, UML, MOF and XMI specification:
http://www.omg.org/mda

= EMEF:
http://www.eclipse.org/modeling/emf/

= AMMA:
http://www.sciences.univ-nantes.fr/lina/atl/

= ATL:
http://www.eclipse.org/m2m/atl/
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