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What does EMF provide?

= EMF = Eclipse Modeling Framework

o Reflective Metamodeling Core
(Ecore = MOF 2.0)

o Support for Domain Specific Languages

o Editing Support
(Notification, Undo, Commands)

o Basic Editor Support
o XMI Serialization
o Eclipse Integration
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= Metamodeling language of EMF
= Metamodels are platform independent
= Defining structural models

= Eclipse supports Ecore based:
o Code generation
o Import/Export (various platforms)
o Supported by IBM, etc.

= Ecore captures only the core functionalities
= Close to implementation models
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Core EMF
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Core ECore constructs

eSuperTypes 0.7

EClass

EDataType

name[1]: EString

eDataTy'peT 1

EAttribute

ﬂ"'k

name[1]: EString

—
eAttributes

name[1]: EString
lowerBound: int=0
upperBound int = 1

ﬂ"'k

EReference

>

1 eReferenceType

eReferences

name[1]: EString
containment[1]: boolean = false
lowerBound[0..1]: int=0
upperBound[0..1]: int = 1

0.1
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Core ECore constructs

€ I with arbitrar
Suﬁsof b Typed
' Attribute
* superclasses EDataType
e associations name[1]; EString
: eDataTy'peT 1
0.% EAttribute
eSuperTypes " B
0..* | name[1]: EString
EClass lowerBound: int=0
: > . > upperBound int = 1
name[1]: EString eAttributes
0." EReference
> .
eReferences|name[1]: EString
containment[1]: boolean = false | 0..1
1 eReferenceType lowerBound[0..1]: int=0
upperBound[0..1]: int = 1 eOpposite

Unidirectional (binary)
relation (Association)
* typed
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Complete ECore hiearchy

EObject
EModelElement
EFactory ENMNamedElement EAnnotation
EPackage EClassifier EEnumLiteral E TypedElement
EClass EDataType EStructuraiFeature ECperation EParameter
% | |
EEnum EAttribute EReference
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Complete ECore hiearchy

Abstract _
ECbject
Class p
4}‘ Methods
EMaodelElement C O n n ected
A to the
| \\ | EClasses
EFactory ENMNamedElement EAnnotation
EPackage EClassifier EEnumLiteral E TypedElement
A A\
EClass EDataType EStructuraiFeature ECperation /( EParameter
EObj ect \\’EEim Emtr!bute ERef!eren-:e
Parameter for
based :
the Eoperation

Enums
T raneseeZzdasagtudomanyi Egyetem %%ﬁgﬁ
k" - ,,_,_,_,_.@
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ECore Implementation

EldpdslElement

+=hiodel= Err'errt*i

[®gett A motation(sourcs - Strng) - Efnnotation

O..m | +eAnnotations &
+eFactoryinstance
[ e
EArnotation e EFactory 1
purce : Siring ==
. } . [ gname : 5
etails : ESringToStringMapEntry irng reateleClass ; EClass) - EChject
reateFomSnngleliztaType | ECataType, literalValue : Sting) : EJavalhbject
orerToSinng(eCataType : EDataType. instanceValue : ElavatCioject) : String
| +aPackage | ¢
ECIassifier

+eType

EPackage

asshame : Sting
ass - ElaaClass
tWalue : ElawOhject

UR : String
Prefix ; String

0.1

ohject : Elavalhbject) - boossan

|‘EtEEIass'rﬁenjnarre : Sting) - EClassifier

sifierD) - int

+eliass fars +ePackage

h
+eExceptions| 0.0 % O.n

t +eSubpackages | 00

+eSuperPackage

+eStruciuralFeaturzs

EDperation EFarametzr
) EClass ED=taType
L
w stract : boclean }Ea'iallzahle ~hodean = tue
o.n +eFarameters nterface ; boolean | '
. = ¥
+eliperations +eContainingClass sSuperTypelfisomeClass : ECIass) : boolean F
etEStructuralFeatureifeaturelD © int) : EStructuralFeaturs D. 1 .
+eAllCperations etEStructuralFeature{featureMame - String) : EStructuralFeaturs I EEPL'IWL"E_"
ue : inl
[
. ReferenceTh nstance - EEnumestor
+-napf'.II511'uJuraJFn=_latl.|r|=i_=.'|I 0.n . seContainingClass 1| +emefernczTyze +eSuperTypes |
.n

+e4l Containments

+efl5uperTypes

selite=k (OLn

ERefzence _2.n

+eAtrbuteType

ontamment - boolsan o.n
onianer - boolean Ly
olheProxies - boolean = fue| +2AllRefmences

+eEnum

+elDatrbute
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EEnum
| o.-n
+e(pposite f" 0.1 " +eReferances EEnurrLiteraliname - String) : EEnurnLiteral
] +eAlAttributes EEmumLiteral{walue - int) - EEnumLiters
Eatruts o +afttrbutes
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Defining a DSM
The EMF way

Budapesti Miiszaki és Gazdasagtudomanyi Egyetem
Méréstechnika és Informacios Rendszerek Tanszék

o

CYETEM 1 TEZ




The Simple EMF Workflow

Define a Platform :
,—— —>[ Independent Mode! H Define Generator Model J<— — ~

)

Generate Code Evaluate Result

\.___________________,.-f’ M — — =

— — — — — —

\
I
|
|
I
|

/

[ Define or Override Code
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The EMF Toolkit

Platform
Independent +_121_F’_°_r£__ Generator

Model Model

(ecore)
Java Emitter

Generator
Templates
| } |
a o a
EMF.model EMF.edit EMF.editor
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The EMF Toolkit

Platform
Independent +_121_F’_°_r£__ Generator

Model Model

(ecore) \\

\l\/Metamodel of the
_ Domain /

J Emitt .
?:;p'r;lte:r Generator Modeling language

1 ! 1

a o a
EMF.model EMF.edit EMF.editor
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The EMF Toolkit

Platform

Model
(ecore)

Independent | Import

Generator
Model

.

Mapping of the Ecore model
to the impl platform

|

-
Java Emitter
Generator
Templates
| } |
a ] a
EMF.model EMF.edit EMF.editor

Budapesti Miiszaki és Gazdasagtudomanyi Egyetem

Méréstechnika és Informacios Rendszerek Tanszék



The EMF Toolkit

Platform
Independent +_121_F’_°_r£__ Generator
Model Model
(ecore)

_ Code templates for
Java Emitter - Can generating

Templates \\implementation
[ , 1

a o a
EMF.model EMF.edit EMF.editor
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The EMF Toolkit

Platform

Model
(ecore)

Java Emitter

Independent | Import

Genera Code generation is carried out
Mode based upon
* the generator model

Templates

» code templates

Generator

1

! 1

EMF.model

o a
EMF.edit EMF.editor
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The EMF Toolkit

Platform
Independent | Import Generator
Model Model

farnral

Core model manipulation
and persistence impl.
(Java library)

Java Em
Templat

Generator

[ , 1

a o a
EMF.model EMF.edit EMF.editor
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The EMF Toolkit

Platform
Independent | Import Generator
Model Model

{araral
/- Displaying EMF objects
« Command based model
manipulation (with undo/redo

\_support)

Generator

Templates |

1 ! 1

a s o a
EMF.model EMF.edit EMF.editor
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The EMF Toolkit

Platform
Independent +_121_F’_°_r£__ Generator
Model Model
(ecore), N

Automatically generated
tree view editor

Java Emitter
Templates

Gen

1 ! 1

a o " a
EMF.model EMF.edit EMF.editor
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Creating an Ecore model
(metamodel)
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Creation of ECore models

Java
Interfaces

Platform
Independent
Model
(ecore)
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Creation of ECore models

/UML class diagram h
- Rational Software Architect e
» EclipseUML (Omondo) In'l
* Borland Together Architect Y,

UML Tool XML
Model Schema

Java
Interfaces

Platform
Independent
Model
(ecore)
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Creation of ECore models

/An XML schema is the A
metamodel of an XML [
document 'nl

- /

\

|

XML
Schema

Java
Interfaces

Platform
Independent
Model
(ecore)
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Creation of ECore models

Simple programming
language for defining Ecore
models

Java
Interfaces

Platform
Independent
Model
(ecore)
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Creation of ECore models

Direct Ecore defining
(e.g., Ecore tree editor)

Java
Interfaces

Platform
Independent
Model
(ecore)
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Creation of ECore models

Specially annotated
Java interfaces,
defines the
metamodel

/

\
Java
Interfaces

Platform
Independent
Model
(ecore)
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The Petri net Example

Budapesti Miiszaki és Gazdasagtudomanyi Egyetem

Méréstechnika és Informacios Rendszerek Tanszék




Domain Metamodel: Petri Nets

() PetriNet

() Phiferment
o name : EString
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(=) TPArc

1
- places
* (9 Place (3 Transition
{2 Transition (=) Place o token : EInt
o token : Elnt
1 ; o
- from Transition i toPlac 16 - fromPlace
- toTransitl
1 (2 Are
g q =+ H '
- outgaingares | 0TS « | outgoingarcs o weight : Elnt
* - iInCormingarc
@ TPArC G prarc

(2 PTArC




EMF model Ecore representation

#] Pefritets. ecore 52

= ] platform: fresource/hu.bme. mitvelocityexample/model PetriNets ecare
= B PefriMets

= H Place -> PMElement
T token : Elnt
o outgoingarcs @ PTArC
o3 Incomingarcs | TPARC
= H PMElement
5 name : EStTing
= H PTarc -= Arc
5* fromPlace : Place
5 tioTransition @ Transition
=B arc
T weight : EInt
= Transition -> PMNElement
G outgoingarcs | TRArc
= Incomingarcs @ PTARC
= H TP&rc -= Arc
5* fromTransition : Transition
5* toPlace : Place
=g PetriMet
& fransitions ;. Transition
&2 places : Place
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EMF model Ecore representation

T — Path of containing
= #] platform:fresource/hu.bme. mit.velocityexample /model/PEtr . resource
= 8 PefriMets
= # jpefrinet

= H Place -= PMElement
T token : Elnt —
% outgoingarcs : PTAF ml Type of EReference }
o3 Incomingarcs | TPARC
= H PMElement
5 name : EStTing

- /J .
- PTarc > Arc al Inheritance 1

5* fromPlace : Place
5 tioTransition @ Transition

=-H Arc
T weight (Elnt 1 )

= Transition -= PNElernent T Type of EAttribute 1
G outgoingarcs | TRArc

= Incomingarcs @ PTARC

= H TP&rc -= Arc
5* fromTransition : Transition
5* toPlace : Place

= B Petribet T Root element }

& fransitions ;. Transition

&2 places : Place

Reference to all
model elements
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Class Definition in PetriNet.ecore

<eClassifiers xsi:type="ecore:EClass" name="Place"
eSuperTypes="#//petrinet/PNElement">

<eStructuralFeatures xsi:type="ecore:EAttribute" name="token" lowerBound="1"
eType="ecore:EDataType http://www.eclipse.org/emf/2002/Ecore#t//EInt" />

<eStructuralFeatures xsi:type="ecore:EReference" name="outgoingArcs"
upperBound="-1"
eType="#//petrinet/PTArc" containment="true"
eOpposite="#//petrinet/PTArc/fromPlace"/>

<eStructuralFeatures xsi:type="ecore:EReference" name="incomingArcs"
upperBound="-1"
eType="#//petrinet/TPArc" eOpposite="#//petrinet/TPArc/toPlace"/>

</eClassifiers>
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Class Definition in PetriNet.ecore

<eClassifiers xsi:type="ecore:EClass" name="Place" ., 1

eSuperTypes="#//petrinet/PNElement"> \L Class

<eStructuralFeatures xsi:type="ecore:EAttribute" name="token" lowerBound="1"
eType="ecore:EDataType http://www.eclipse.org/emf/2002/Ecore#//FInt" />

\L Attribute

<eStructuralFeatures xsi:type="ecore:EReference" name="outgoingArcs"

upperBound="-1" \L
eType="#//petrinet/PTArc" containmentzu'true"\ Reference ]

eOpposite="#//petrinet/PTArc/fromPlace"/>

Multiplicity |

<eStructuralFeatures xsi:t e:EReference"” name="incomingArcs"
upperBound="-1"

eType="#//petrinet/TPArc" eOpposite="#//petrinet/TPArc/toPlace"/>

</eClassifiers>

Containment ]

Type ] Opposite End ]
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Code generation from Ecore
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Code Generation from Ecore (.genmodel)

= ECore model remain pure and independent
= Customizable (wrappers, code formatters, etc.)
= Generated parts:

o Model persistency (EMF.model)

o Model management (EMF.edit)
o Model editor (EMF.editor)

= EMF plugins
= Has some limitations

o Simple tree editor
o No concrete syntax
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Generator model

= Goal:

o Specify the attributes of the code generation
= EMF model

o Tree Editor
o Refers to the ecore model

= Code generation attributes

o Java version (e.g., use Enums in case of Java 5 and
higher)

o Package/project names

O ...
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- # PetriMets
- # Petrinet
H Place -= PNElement
T token : Elnt
g Dubgoingarcs ¢ PTArC
= InCcomingarcs | TPArC
= H PMElement
T nare @ EString
H PTarc -= arc
=B arc
5 weight : EInt
EH Transition -> PMElement
H TParc -= arc
+- H PefriMet

¥

¥

¥

(£ Problems | @ Javadoc |[2) Declaration | = Properties 52

Property
- Al
Bundle Manifest
Compliance Level
Copyright Fields
Copyright Text
Language
mModel Marne
Non-hLS Markers
Runtirne Compatibility
Funtirme Jar
Funtime Yersion
- Edit
Color Providers
Creation Commands
Creation Icons
Edit Directory
Edit Plug-in Class
Edit Plug-in ID
Edit Plug-in Yariables
Font Providers
Optimized Has Children
Provider Root Extends Class
Table Providers
- Editor
Creation Sub-menus
Editor Directory
Budapesti Miiszaki és Gazdasagtudomanyi Egyetem
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El console | €] Errar Log

% false
% false
4 falze
=25

% false

b true

M true

"= thubme. mit velocityexample.edit/src

"= PetriNets pefrinet. provider . Peir iMetsEditP lugir
"= hu.bme. mit.velocityexample.edit

4 falze




= 8 PetriNets
= # Pefrinet
= H Place -> PNElerment
T token : Elnt
g Dubgoingarcs ¢ PTArC
= InCcomingarcs | TPArC
= H PMElement

_

T name : EString
H PTarc -= arc
=~ arc

5 weight : EInt
H Transition -= PNElement
H TParc -= arc
H Pefritet

(£ Problems | @ Javadoc |[2) Declaration | = Properties 52

\L referred Ecore elements

El console | €] Errar Log

General parameters

Property Yalue

= Al
Bundle Manifest SEtrue
Compliance Level =60
Copyright Fields B4 false
Copyright Text =
Language =
mModel Marne = Pefrinets
Non-hLS Markers % false
Runtirne Compatibility " falze
Runtime Jar 4 falze
Runtime “ersion =25

= Edit . P .
coorrovders | ECAIt SPecific attributes fale
Creation Camrmand frue
Creation Icons M true

Edit Directory
Edit Plug-in Class
Edit Plug-in ID
Edit Plug-in Yariabl
Font Providers
Optimized Has Children
Provider Root Extends Class
Table Providers
=1 Editor
Creation Sub-menus
Editor Directory
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"= thubme. mit velocityexample.edit/src
"= PetriNets pefrinet. provider . Peir iMetsEditP lugir
"= hu.bme. mit.velocityexample.edit

% false
4 falze

% false

Editor specific attributes

4 falze
"= fhu.bme. mit.velocityexample.editor fsrc
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Generated EMF components
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Automation in EMF

= Model manipulation
o Bidirectional references (also m..n),
o Containments
o Enumerations
o Factories
o Multiple inheritance

= Notification, Tree Editors

= Schema Generation

= Core Validation + Unit Tests
= Example Client Usage

= Etc.
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Generated EMF components

EMF.editor .
<+ 3. Tree Editor

< 2. Model Manipluation

EME.model < 1. Model Persistency
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Generated EMF components

EMF.editor

EMF.edit

EMF.model
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EMF.model

= Optimized persistency handling

= Fully featured Java code of the ECore model
= Specific factories for all packages

= Notification mechanism (observer pattern)

= Possible Extension points:
o Advanced editor
o Own file format with parser
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EClass implementation

<interface> CE——. BasicNotifierImpl Notification/Observer
Notifier

i i Layer

<interface> . :
S BasicEObjectImpl

EObject J P Common

4 4 Implementation

Layer

EObjectImpl aye

i Generalize the already

——— defined framework element

<interface>
Place

PlaceImpl

o

Business
Layer
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Auto-Generated Interface

* Emodel
* Agenerated
wf 2
public interface Place extends PNElewmwent EMF SpeCIfIC
/o | ,annotations”
# mmodel recquired="trus"
* dgenerated
" Getters/Setters

int gecTokeni):

for attributes

l.."ﬂ'fr

|* Agee fgetToken()
* dAgenerated
xf

void setTokeniint wvalue);

* fmodel opposite="frowPlace® contaimnwent="trues®

+ @generated Multiplicity > 1
L —\
EList«<PTAre> getOutgoinglresi):
EList, EMF list

interface (~10
iImplementations

o (Only getter when

l.."?q.".'..'

¥ @dmodel opposite="toPlace™
* dgenerated
*
EList<TPArc> getIncominglrosi) ;

Y /4 Place
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EClass implementation

<interface>
Place

PlaceImpl

getIncomingArcs(): Elist
getOutgoingArcs(): Elist
getToken(): int
setToken(value:int)

getIncomingArcs(): Elist
getOutgoingArcs(): Elist -----7
getToken(): int

setToken(value:int)

= EAttribute -> get/set methods (multiplicity <= 1)
= EReference:

o ,many” -> get

o ,one” -> get/ set
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EClass implementation

«Java Classs
(3 PlaceImpl
o TOREN _EDEFALLT @ int = 0;
< token :int = TOKEN_EDEFALLT;
< Placelmpl )
< e5taticClass ()
@ getToken () int
@ setToken ( newToken @ int ) : wioid
@ getOutgoingdrcs ()
@ getIncoringarcs | )
@ elnversesdd [ featurelD : int )
@ elnverseRernove [ featurelD : int )
@ eGet ( featurelD : int, resolve ; boolean, coreType : boolean ) : Chject
@ e5et [ featurelD ; int, newvalue | Ohject ) @ woid
@ elnset [ featureID : int ) void
@ elsSet ( featurelD :int ) boolean

= Every Class contains Framework specific methods:

o Reflective get/set (eGet, eSet)
o Consistency manipulation (elnverseRemove)
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EObject

Retruns the static EClass 1 ﬁJﬂiﬂ%ﬁacew
Implemented by the EObject e
) 1 )
/ wavalnterface» ‘ Returns the Resource of
EObject which the EObject is added

—_—

/
+ eCla¥s { ) - EClass /

) + eResource | ) - Resource
Reflective + eContainer { ) - EObject

methods + eContainingFeature { ) - EStructuralFeature
+ eContainmentFeature { ) - EReference . . .
+ eContents ( ) - EList Containment manipulation
+ eAliContents | ) ; Treelterator methods

+ elsProxy ( ) - boolean

+ eCrossReferences | ) - ElList

+ eGet { [in] feature : EStructuralFeature ) - Object

+ eGet ( [in] feature - EStructuralFeature | [in] resolve - boolean ) - Object

\-: eSet ( [in] feature - EStructuralFeature | [in] newValue - Object ) - void
elsSet ( [in] feature - EStructuralFeature | - boolean

+ elnset ( [in] feature - EStructuralFeature ) - void

= Every Interface extends the EObject Interface
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EAttribute implementation

protected static final int TOEEN EDEFAULT = 0;
ll.-":'-::-'-:

* dgenerated

*f . .
public int getToken() { = Attribute is mapped to get and
return token; set methods
i = Notification
ll.-"T-'-TT-'-:
* Ggenerated = Typeis normally a simple Java
* Gordered type (int, String, etc.)
*
protected int token = TOKEN EDEFAULT;
ll.-":'::'-:

* @dgenerated
*/
public void setToken (int newTolken) |
int oldToken = token;
token = newToken;
if (eNotificationRequired())
eNotify (new ENotificationImpl (this, Notificaticon. SET,
E‘etrinetE'.Eu::]-;age.i—'f‘.tuiln::“"Ei__Tn::?'f{.E'I‘-I,r oldToken, token));
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EReference implementation

= Similar to the EAttribute
= Notification thrown by EList

fEE = Type is normally an other EObject
* Gsee #getIncomingArcs () = Handles containmnet
* Ggenerated o Uses proxy, must be resolved
* Gordered o Have to check opposite
= EReference integrity
protected EList incomingArcs = null;
II,-":'::':

* dgenerated

=/
public EList getIncominghros () |
if (incomingdrcs == nnll) |
incomingArcs = new EObjectWithInverseResolvingELlst (TPArc.class,
this,

PetrinetPackage.PL&CE__INCQMENE_AECE,
PetrinetPackage. TP ARC T0O PLACE);

i

return incomlinghros;
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EOperation Implementation

public class XImpl extends EObjectImpl implements X {

J'f".!‘.".".'
* @generated NOT
-'I;.fllr
void () {
// Provide the implementation

b
b

= Represents the frame of a Java method

= Represented both in the interface and implementing
class
= |mportant:
o Have to change the generated annotation to NOT
o Have to implement the method manually
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Notification implementation

asJavalinterfaces
MNotifier

+ eddapters [ ) - EList

+ eleliver { ) - boolean

+ ghetDafiver | [in] deliver : boolean ) - void

+ eNotify { [in] notification : Notification ) ; void

Observer pattern
Behavior extension

BasicMotifierlmpl

+ BasicMotifierimpl { )
+ eAdapters [ ) ElList

# eBasicAdapters - BasicEList
‘::j_. P ': :'

+ eDeliver { ) : boolean

+ eSetDeliver ( [in] deliver - boolean ) © void

+ eMotify { [In] notification - Notification ) ; void
+ eMotificationReguired ({ ) : hoolean

Events stored in a Notification class
Can be parametrized in the genmodel
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EFactory implementation

pubhlic interface PetrinetFactory extends EFactory {
."II**
* The zingleton instance of the factory.
* @Agenerated
wf
PetrinetFactory eINSTANCE = PetrilNets.petrinet.impl.PetrinetFactoryImpl.init(]; ( Sl n g | e

Flace createPlace(]:  \ Instance

PTArc createPThro():

Transition createTransition():

(Create methods
TPArc createTPhro(): N by type

PetrilNet createPetrilet ()

PetrinetPackage getPetrinetPackage () : (

One-to-one reference to
Petrinet EPackage

v f/PetrinetFactory
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Generated EMF components

EMF.editor

EMF.edit

EMF.model
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EMF.Edit

= Separates the GUI and the model
= GUI independent commands

= Generator pattern:
o Provider class for each model element
o Base class: ItemProvider
o Forward EMF model change notifications to the viewer

= Captures core provide utilities
= Flexible
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EMF.editor

EMF.Edit

|

Handles EMF.model
notifications

EMF.edit

Command

EMF.model

Adapter

/

notifications

[ Handles EMF.model

Model manipulation

commands
(base + own)
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EMF.Edit Command

= All model manipulation through commands
= Based on template method pattern

" The ltemProvider implements the
createCommand(...) method, which calls one
of its protected command method

= Customizable (usually, modify already
implemented ,,protected” commands)
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Generated EMF components

EMF.editor

EMF.edit

EMF.model
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EMF.Editor

EMF.edit E‘ org.eclipse.core.ru ntimeﬁ‘

ﬂrg.eclipse.emi.ecnre.xmlu|‘£___ EMF.editor BN ﬂrg.eclipse.cure.resuur{:esﬁ‘

- ]
- "\

V v

org.eclipse.emf.edit.ui E‘ org.eclipse.ui.ide E‘

= EMF.Editor generates the SWT/JFace for the graphical
editor

= (Generates:
o Tree editor
o Wizards
o Menus
o plugins
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The editor of Petri Net models

<?xml version="1.0" encoding="UTF-8"?>

<PetriNets.petrinet:PetriNet xmi:version="2.0"
xmlins:xmi="http://www.omg.org/XMI"
Y — ?fmlns:PetriN_ets.petrine_t= )
http:///PetriNets/petrinet.ecore">

<transitions name="t1" incomingArcs=
"//@places.0/@outgoingArcs.0">

FD Resource Set

- @ platform;: fresourcePHExample/myfModel, pekrinet

=4 PetriMet
= 4 Transition t1 <outgoingArcs weight="2"
B P rc 2 toPlace="//@places.1"/>
- 4

</transitions>
<places name="p1" token="1">

<outgoingArss weight="1"
toTrans¥don="//@transitions.0"/>

4+ Place p2

Selection | Parent | List | Tree Tree with Columns

Tasks | £ Properties &2
Property Yalue

Incoming Arcs
Marne
Taken

//@transitions.0/@outgoingArcs.0"/>
PetriNets.petrinet:PetriNet>

Place pl

Reference: URI}
(or XMl.id)

Tree View XMI 2.0 View
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Tools, APl and Utilities
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The org.eclipse.emf.ecore.util Package

= Contains a number of miscellaneous utility classes and
interfaces:

o ECoreEContentAdapter: maintains itself as an adapter for all
contained objects (add,remove)

o UsageCrossReferencer: finds each ModelElement pointing to
the corresponding EObject

o ContentTreelterator: An iterator over the tree contents of a
collection of EObjects

o Copier: deep copy of EObject Elements and EReferences
o Etc.
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Client Programming with EMF

Place p1 = PetrinetFactory.eINSTANCE.createPlace();

pl.setName("p1");
Place p2 = PetrinetFactory.eINSTANCE.createPlace(); (Create - }

p2.setName("p2"); T ———_ place
Transition t1 = PetrinetFactory.eINSTANCE.createTransition();

tl.setName("t1");

// Inverse direction (p1.outgoingArcs) is set automatical Create a
PTArc a0 = PetrinetFactory.eINSTANCE.createPTArc(); i

a0.setFromPlace(p1l);

a0.setToTransition(t1); _—" Create a }
TPArc al = PetrinetFactory.elNSTANCE createTPArc(); - PT arc
al.setToPlace(p2); Set source }
al.setFromTransition(tl); .of PT arc

Set target }
of PT arc

Advanced client programming: Reflective Ecore API
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Basic EMF tools

= Validation
o Validate constraints over EMF models

= Query
o High-level query language for EMF

= Compare
o To structurally compare EMF models (e.g., versioning)

= Teneo
o Persistency layer over relation databases

= SDO

o Service Oriented Architecture based on EMF

= CDO

o distributed, client-server EMF models

Budapesti Miiszaki és Gazdasagtudomanyi Egyetem

Méréstechnika és Informacios Rendszerek Tanszék



-l & % 0-Q | EHEGC-|® P |25

8 java

ST
it LT
S

P = gettingstarted

(18 pacage 20\ 0 (CHSSESR.

type String
type Bool

entity Session {
property Title: String

property IsTutorial : Bool
}
entity Conference {
property Name : String
property Attendees : Person[]
property Speakers : S
} = Session
entity Person { df Sp?aker
property Name : Strin v g
} = ]
=}

entity Speaker extends
property Sessions : §

}

/D_

o Outline 23
¥ = Model
L= String

= Boo
¥ I= Session
= Title
= IsTutorial
¥ U= Conference
= Name
= Attendees

U/ {L U1

Speakers
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GMF

Resource - test.mindmap_diagram - Eclipse SDK

s
Sy O 9 0w
L6, )

000
] s~ Qu- |

i
:9:_‘..

| “Tahoma

5. Navigator X eim]

4 — Palette —

| =
k Select -

+,_ Zoom

p = mindmap
= Note

L mindmap #| | _

[Z] Thread
4> Thread Item
5,7 Resource
\— Links » ;
$24 Subtopic E
,# Dependency :
s m
i Includes -

el Extends

Attachme... " | | -

S&d Topic :
f8d Top! : \
S84 A Root Topic
\ =

3@ Yet another subtopic .

B s@ Another SubSubtopic

J {
|
|_] A Discussion Thread

A Discussion Thread Item...

</ »l

524 A Third Subtopic

LJ Another Discussion Thread

-

6

— Geometric S’

= Properties 23\
|

Display
Appearance |

5% outline 23\\ =0E | Rulers & Grid ™ show Ruler
‘|| Advanced " Show Grid
: 1 Grid In Front

Grid Line

Color

Measurement
Inches v

0.125

Ruler Units

Crid Spacing

g Snap To Grid

(.9)
|| 1smgfaom [ |
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Ecore Tools: Ecore Diagram Editor (GMF)

= Graphical DSL EMF to define EMF metamodels

% Defaulthame 53 = B || 5= outline 2 = O
4 5F Palette = =|E|<}==5E%v
|E ':‘E{ .E;.. )= tH Llhrar'y
= Ohjects 4 5 Book

B EPackage B writer _ |aUthor books|  title : EString

| EClass = name & EString 1 .| = pages : EInt

- 0.5 o category : BookCategory

= EDataType *

@ EEnUM writers
- 0..%
iz EAnnotation fype filter text
_ <<snumeration>> '
&5 ECperation 2 BookCategory H Library - defaultname
= EAttribute - Biography o name : EString + = Additional Resources
. = Mystery
— EEnumLiteral i .
= ScienceFiction
(=) Details Entry
[= Connections 40

= EReference
"@: Inheritance
== EARNotation link
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