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Meta model MM: model (a specification) of a | Meta model MM

M3 (MOF; Class
set of models (i.e., a modeling language L(MM)) ) \

conforms to

Instance M of meta model MM: well-formed sinstanceOfy / nsiinceOfs ., einstanceots
. . . instance of / i
model in modeling language L (i.e., MEL(MM))

Model M \
Languages for expressing meta models M2 (UML) S

e Meta Object Facility (MOF):

«instanceCf» J‘-‘ xin’ql'é'l']ceof» «instanfzéofn xiﬁstanceof»
° OMG standardized language for defining modeling languages ’ ’ 1
° subset of UML class diagrams: types (classes, primitive, enumeration), . )
o . . . J  Video
generalization, attributes, associations, operations M1 (User model) esnapshots; + Video

A —
Litle: String

e ECore: - fitle = "2001. A Space Odyssey
“., «instanceOfs

° Eclipse version of MOF; used by Xtext

e Object Constraint Language (OCL): . . -
. " 3 . M0 (Run-ime nstances) OMG Unified Modeling Language, Infrastructure,
° declarative language to express well-formedness rules (e.g., “the inheritance Version 2.2. Number: formal/2009-02-04

hierarchy is acyclic”)
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Eclipse Modeling Framework

Eclipse-based open-source framework supporting the development of
applications requiring a structured data model (DM)

Consists of

e Ecore

o

- change notification (via the Observer design pattern),

- persistence (via XMl serialization), and

~ generic object manipulation (via reflective API)

e EMPF.Codegen

©emf

©@ECLIPSE MODELING FRAMEWORK

Meta modelling language for the description of DMs with support for

° Generates code implementing the DM and supporting the development of
tools creating and manipulating data model instances:

~ Model: Java interfaces and implementation of DM (using Factory design pattern)

~ Editor: plugin for tree-based editor of DM instances

- Edit: implementation classes adapting DM classes for editing and display (via Adapter

Factory design pattern)

e large user community: http://www.ecl

ipse.org/emf
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Ecore: Metamodeling Language
Metamodel (simplified): .
EAmIbm? eAttributeType EDataType

— eAttributes _ ["aMe : String 1

EClass [% 0
name : String h
EEEEE—— eReferences EReference

name : String
containment : boolean

L
0~
1| eReferenceType
EObject

e Base of every Ecore class and every
generated class

e Provides support for notification
and persistence

[Summary of package org.eclipse.emf.ecore]
[Steinberg, Budinsky, Paternostro, Merks. EMF: Eclipse Modeling Framework (2nd Ed.). 2008]
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EOhject

‘eCIaSSO EClass
FelsProxy() : boolean
%sResource) | EResource
‘ECnntamerO EOhject

‘ECnntentsO' EEList

®eCantainingFeature() | EStructuralFeature
eContainmentFeature() : EReference

SeAllContents() : ETreelterator
®aCrossReferences() - EEList
‘eGat(fealure' EStructuralFeaturs) : ElavaOhject

SoGetffeature : EStructuralFeature, resolve © boolean) : EavaObject
PoSet(ieature - EStructuralFeature, newtalue @ ElavaObject)
‘elsSet(fealure' EStructuralFeature) : boolean

®elnset(feature : EStructuralFeature)

API|
language editor editor \\
[ o ;

Meta modeling Tree Graphical

Ecore |
conforms’, created with
to ™\, help of uses
) creates
Data Model (DM)
N
generates : generates
i conform createsJ/
i to
. ' uses o
Tree editor : Java code Application
created : Created with
with help of : help of
i |
DM instances uses
@ECLIPSE MODELING FRAMEWORK
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EMF: Supporting Technology

Eclipse

= eclipse
) Sirius
JUnit

e Editors are Eclipse plugins
Sirius

¢ Framework for automatic generation of graphical editors
JUnit

e Supported by generated test code
Design patterns

e Observer

e Factory

e Adapter Factory
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Observer Design Pattern

Subject

Object, called subject, maintains list | Sublect

of its dependents, called observers, incagisteropserver(observe

+unregisterObserver(observer)
and notifies them automatically of

notifyObservers()

[ +notifyObservers ()
any state changes, usually by calling

call observer.notify()

for observer in observerCollectio

)

one of their methods.

| ConcreteObserverA | | ConcreteObserverB ]
1

Used for MVC pattern. [0 | oo i

import java.util.Observable; import java.util.Observable;

import static java.lang.System.out; 9 3 q
import java.util.Scanner;
class MyApp [

public static void main(String[] args) {
("Enter Text >");
r rce = new ree ();

class EventSource extends Observable implements Runnable |
public void run() {
while (true) |

((observable obj, Cbject arg) -> |
ived response: " + arg); setChanged() ;
)i notifyObservers (response);

new Thread (eventSource) .start();

String response = new Scanner (System.in).next();

[Wikipedia. Observer pattern. https://en.wikipedia.org/wiki/Observer pattern. 2016]
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Using EMF: Getting Started

= Download and installation
e http://www.eclipse.org/modeling/emf
= Documentation
e http://www.eclipse.org/modeling/emf/docs/

= Tutorials
e http://www.vogella.com/tutorials/EclipseEMF/article.html

e http://eclipsesource.com/blogs/tutorials/emf-tutorial/

e http://www.philmann-dark.de/EMFDocs/tutorial.html
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Factory Design Pattern

Object, called the Factory, encapsulates details of
creation of different Products

Uses
ask for a newolbject
public Froduct createFroduct(String Froductl D)
== interface == if (icl==I011)
Product retum new OneProdud §;
piy if (id==ID2)
retum AnotherProduct;

1
| Fact ... 4l =0 on for the other lds
. creates actory returm null;

e Product L’r }

+oreate Produd(product|D:int):Product

[OODesign.com. Factory pattern. http://www.oodesign.com/factory-pattern.html. 2016]
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Using EMF: Create Domain Model (DM)

http://eclipsesource.com/blogs/tutorials/emf-tutorial/

. EXampIe: Bl et <enumeration
LS edque | S Toumament ___| 2 TournamentTypel
= pame ! EString | S type: Tournarnent'rype% = ’P’I.D' = =
= Amateur
bowling.ecore 0.* | matchups
B matchup |
0.* | players matchup
El player

= name ! EString

= dateCfRirth : EDate 0.1 2| games

= height ; EDouble = 7675.51 —

= isPrafessional : EBaolean | player 3
énframes ; Elnt

= Root classes: League, Tournament

= Containment relationship b/w Mat chup and Game is bi-directional
e “Containment = true” for reference games

« matchup iS opposite of games:
for all m:Matchup, if g:Game in m.games, then g.matchup == m
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Using EMF: Generate Code from DM

Genmodel

e Generated from .ecore model

e Contains additional info necessary for code generation (package names,

source paths, project names, generator settings)

e Automatically synchronized with .ecore model when .ecore model is

saved

To generate: ik
type filter text
a [ comvogella.emfwebpage.model
=i Project Dependencies
b sic
& B JRE System Library [jrel 2.0_25]
. b B Plug-in Dependencies
e select plugin to generate b METAINE
4 model
o [ model.aird
o #] model.ecore
[&! model.genmodel
build.properties

e Open .genmodel

e right-click root node

(= com.vogella.emf.webpage.model.edit
I 2 comwogella.emfwebpage.model.editor
5 ) com.vogella.emf.webpage.model tests
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B Model Explorer 32 B% v=

»

m

Generate Model Code

b Generate Edit Code

b Generate Editor Code
Generate Test Code
Generate All

Open Ecore

Open Genlodel

Using EMF: Use Generated DM Editor (Cont’d)

Quick Access

5| & <wome

[ ProjectBxpl.. 82 = © [ leaguebowling [ leaguelibowding | &) toumamentbowling 53 =0
[# Packesgebxplorer 51 | B B | & ¥ © O i 4
o =5 | & ¥ [ ResourceSet
+ (2 org.eclipse.eample.bowling.tutorial
org.eclipse.example.bowlingmodel 4 [ bowlinglnstance a4 pl : bowl
org.eclipse.ecample.bowlingmodel.edit [ league.bowling 4 4 ToumamentPro
0 2 =2 3 leaguel bowling 4 4 Matchup
2 orges New 18 tournament bowling [
Golnto
Open in New Window @yl e/l bowl
Open Type Hierarchy 4 4 League
ShowIn A & Playerhiae
4 Player Lukas
Copy
Copy Qualffied Name
[T Paste Eo. 2 ET = 8
Delete s
- - T 5 - 7
T cutand o platformfresource/bowi | Selection | Parent | List| Tree| Table| Tree with Columns
Build Path b 4 platform:/resource/bowli
# ) 2 - =
Sosie [ Properties &2 =E ]
Refactor Property Value
fu Import.. Frames : 123
S e Player Player Lukes
& Refresh s
Close Project e
Assign Working Sets... bthers -
Run As » | & 1Eclipse Application Alts Shifts X, E
Debug As v Bl 2Java Applet At Shife=X, A
Restorefrom Local History.. [ 3lova Application AlteshifteX, )
Team » @ 405G Framework Alt+ShifteX, O
Sampare With l ‘ Run Configurations... 15
r Plug-in Teols v

Using EMF: Use Generated DM Editor

= Code for DM editor generated as Eclipse plugin

= |nvocation of the editor will create another instance of
Eclipse in which the editor will execute

IDE
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Runtime

Using EMF: Use Generated DM Java Code

5 Model Explorer 2 & =7

type filter text

2

& [ com.vogella.emfavebpage medel
b & comwvogella.emf.webpage model.edit

L& comwvogella.emf.webpage.medel.editor
» (& com.vogella.emfavebpage model.tests
a [ devogella.emf.webpage.usingmodel
I @4 JRE System Library [JavaSE-1.8]
© Plug-in Dependencies
PR
4 H devogella.emfwebpage.usingmode
v [J] Activatorjava
4 [J] UsingEMFModel java
1+ G UsingEMFModel
> B META-INF
build.properties
(2 LinkedListEMFProject
=3 LinkedListEMFProject.edit
12 LinkedListEMFProject.editor
- [ LinkedListEMFProject.tests
+ [ LinkedListPluginPraject

b= Outline =g
BEwwex ¥
i devogella.emi.webpage.usingmodel

4 @, UsingEMFModel
@ ° main(String(]) : void
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J] UsingEMFModeljava &2
9! J
package de.vogella.enf.webpage.usingmodsl;

import de.vogella.emf.webpage.model.webpage. Article;[]
public class UsingEMFModel {

public static void main(String[] args) {

System.out.print("Hello world");
System.out.println( world");
WebpageFactoryImpl.init();

// Betrieve the default factory singleton
WebpageFactory factory = WebpageFactory.eINSTANCE;
/f create an instance of mywWeb

Web wyleb = factory.createleb();

myleh. setame( "Hallo");

myuieh. setDescription("This is a description”);

[/ create a page

wWebpage webpage = factory.createliebpage();
webpage.setTitle("This is a title");

/1 add the page to myleb

mysieh. getPages( ) .add (webpage) ;

// and so-on, and so on|
/f @s you can see the Et
// used as standard Java
System.out.println(myeb. toString());
System.out.println(webpage.toString());
article article = factory.createArticle();
article.setName("Name of Acticle");
System.out.println(article.tostring());
System.out.println("Bye world");

14

'F model €an be (more or less)
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Using EMF: Demo EMF: Pros and Cons

= Using generated test code = Pros
* Generating JavaDoc e Quite powerful, stable, adequate documentation
e Integral part of Eclipse Modeling ecosystem:

= Generating method bodies
° EMF Forms: for generation of form-based Ul

° Xtext: for DSL implementation

° ATL: for model-to-model transformation
= Cons

¢ Inherit Eclipse “baggage” (but can use Rich Client Platform)
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EMF: More Info

Installation
o http://www.eclipse.org/modeling/emf
= Documentation

e http://www.eclipse.org/modeling/emf/docs/?

= Tutorials

e http://eclipsesource.com/blogs/tutorials/emf-tutorial/

e http://www.vogella.com/tutorials/EclipseEMF/article.html
e http://www.philmann-dark.de/EMFDocs/tutorial.html

= Book

e Steinberg, Budinsky, Paternostro, Merks.
EMF: Eclipse Modeling Framework (2" Ed.).
Addison-Wesley Professional. 2008.
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