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Introduction

GEF (Graphical Editing Frameworky a Java technology, it is a part of the Eclipse
framework developed by IBMt givesdevelopers a fulbolution for graphicamodeling of a
java object modeland it can be useid conjunction with other technologies such as EMF
(Eclipse Modeling Framework) or GMF (Graphical Modeling Framewdtkpe able to gain
abstraction levels in application development

We created this tutorial because we encountered a lot of problemg theidevelopment of

a GEF application, and moreover, the main documentation we found about GEF on the
Internet and in books (like the IBM Redbookpsywmore about GEF theetical concepts
rather than practical application about how to use GEF claBketsis the main motivation

we had in writing this tutorialthat means to be very pragmatic and useful for the
programmer, hopefully.

If you prefer a French version, you can access it at this address:
http:/AMww psykokvak com/blog/index.php/tag/gef

You can download all sourceodes at the end of each french chaptersthe website


http://www.psykokwak.com/blog/index.php/tag/gef

Part 1: Creation of a RCP plug-in

As | had myself huge difficulties to fiddle with GEF for the needs of an Eclipse application, |
decided to put together my knowledge on this subject HEREder that others can benefit
from it.

Beforehand, you need to have GEF installed on your system
http://download.eclipse.org/tools/gef/downloads/

Webre going to sCGPaRidh ClentPlaform)&dipse plug to create anR
application that uses GEF. Launch Eclipse, theniFNew1 Project.

. g |
&= Hew Project - O ﬁ,

Select a wizard

Create a Plug-in Project |

Wizards:
|t_lrlpe filker ket

@ Java Project
o Java Project from E sisting Ant Buildfile
q;ﬁ Plug-in Project
-2 General
IE? (T
IE? Java
== Plug-in Development
Ei Feature Patch
Lﬁ Feature Project

:,ﬁ Fragment Project
=’$ Flug-in frarn existing JAR archives

5-----\;‘} Update Site Project

S e | ®logtin Piojecd .



http://download.eclipse.org/tools/gef/downloads/

& Hew Plug-in Project

Plug-in Project

Create a new plug-in project

Froject name: | TutoGEF

IJze default locatian

|E:.-"D-:u:uments and Settings/paykokwak Mez documentzdeclipze

Project Settingz
Create a Java project

Browse. ..

Source folder: |$r-:

Cutput folder: ||:|in

Target Platfarm
Thiz plug-in iz targeted ta wn

(*) Eclipze version:
(3 an O5Gi framewark;

with:
33 [

E quirios

| <Back | Men: Firish

Cancel

Give it a name.



& Hew Plug-in Project

Plug-in Propertiez

Plug-in Content -
Enter the data required to generate the plug-in.

Plugin ID: | TutoGEF

Plug-in “erzion: | 1.00

Plug-in Mame: |Tut|:|I3EF Plag-in

Flug-in Provider: |

Clazzpath: |

Flug-in Options
[Generate an activatar, a.Java clazs that contralz the plug-in's life cocle

Activator | tutogef Activator

Thiz plug-in will make contributions ta the L

Rizh Client &Applicatian
Wwhould pou like to create a rich client application’? ®ives (Mo

@ | <Back || Mews> | Fin

We woul d | i RiehClieot Applicaient. e

a

fi



& Hew Plug-in Project - O E

Templates _—
| 3
Select one of the avallable templates to generate a fullp-functioning plug-in.

Create a plug-in using one af the templates

Available Templates:

This wizard creates a minimal standalone RCP
application that conziztz of an application

=‘J“;
" windo with & title.

SFRCP application with & view

% RCP Mail Template Extensions Used

®*  org.eclipze. core runtime. applications

* g eclipse.ul. perspectives

(7 l ¢ Back ” Mext = I l Finizh J I Cancel I

You should choose atenapt e, | et 6s start with AHell o RCPO

A popup window may ask you if you wish to open the perspective associated with this project
type. A n sAwperspecfivg e@esents the way graphical elements are laid out under
Eclipse.

We need to add GEF pligs in the list of dependencies of our project. Edit the file
Aplugin.xmlo in the fAiDependancieso tab, by c

Now, | et 0s create a new cl ass I n t he
org.eclipse.gef.ui.parts.GraphicalEdito This class will define our Graphical Editor. It is a
sort of starting point of our work. But first, the EditorPart needs to be integrated into the plug

7
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Add an ID to tell Eclipse that we want to use this class as an extension. Create then a
corstructor in which we define the EditDomain we want to use.

public class MyGraphicalEditor extends GraphicalEditor
public static final String ID = "tutogef.mygraphicaleditor" ;

public MyGraphicalEditor
setEditDomain (new DefaultEditDomain (this ));

Another class needs to be created, which implements otheeclipse.ui.lEditorinput
interface. This class describes the EditorPart.

package tutogef;

import org.eclipse.jface.resource.lmageDescriptor;
import org.eclipse.ui.lEditorinput;
import org.eclipse.ui.lPersistableElement;

public class MyEditorinput implements |IEditorInput
public name = null ;

public MyEditorinput name
this .name =name ;

@Override
public boolean exists
return (this .name != null );

public boolean equals 0
(o instanceof  MyEditorinput
return fals e;
return MyEditorinput )o).getName () .equals (getName ;

@Override
public ImageDescriptor getimageDescriptor
return ImageDescriptor. getMissinglmageDescriptor ;

@Override
public getName
return this .name ;

@Override

public IPersistableElement getPersistable
/I TODO Auto -generated method stub
return null ;



@Overrid e
public getToolTipText () {
return this .name ;

}

@Override

public getAdapter (Class adapter ) |
/I TODO Auto -generated method stub
return  null ;

}

Ediptl uigi n. xml o, i n

¢ h o cogyecligse.ui.editar .

he AExtensionso

We set some of the properties as in the screenshot below.

% Extensions

All Extensions la

N
1

Define extensions for this plug-n m the following section:

type fiter text

[#-<= org eclipse.core.runtime. appcations

<= org eclipse.ui perspectives
=== org eclipse.ul.editors
I MyGraphicalk ditor (editor)

Extension Element Details

Set the properties of "editor’. Required fhelds are denoted by "™,

id” tutogef. mygraphicaleditor

name”. MyGraphicak ditor

icon. noicon Browse.
extensions:

class. * tutogef MyGraphicakE ditod Biowss.
command: |
launcher: | I Browse...
contributorClass: Browse...
default true ﬂ
fdenames ‘

symbohcFontName

matchingStiateqy; | | Browse...

Overview Dependencies Runtime Extensions Extension Points Buld MANIFEST.MF pluginsml  buld properties

1C
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Now, all that is remaining is launching the editor at applicastant-up. For that, we will
overload thepostStartup(nethod inApplicationWorkbenchAdvisor

public class ApplicationWorkbenchAdvisor extends WorkbenchAdvisor
@Override
public void postStartup
try
IWorkbenchPage page =
.getActivePage ();
ID, false

.getActiveWorkbenchWindow
page. openEditor (new MyEditorinput ("TutoGEF" ), MyGraphicalEditor.

catch e
e.printStackTrace ;

PlatformUl. getWorkbench

You now have a functional RCP phig integratingan Editor ready to welcome GEF

B TutoGEF

B MyGraphicalE ditor X
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Part 2: Creation of the model

Now that we have the base tceratehabasic dbjead madd,F gr ¢
to be able to display it | atumgefmodde. cr eat e a

Next, we write a class (in this package) that will be used as the parent class for all of our
model elements. This class will contain thesibgproperties that all derived classes will be
able to use.

package tutogef. model ;

public class Node

private name;
private layout;
private  List<Node> children;
private  Node parent;

public Node
this .name = "Unknown" ;
this .layout = new , , ;

this .children = new ArraylLis t<Node> ;
this .parent = null ;

public void setName name
this .name = name;

public getName
return this .name ;

public void setLayout layout
this .layout = layout;

public getLayout
return this .layout ;

public boolean addChild (Node child
child. setParent (this
return this .children .add (child );

public boolean removeChild (Node child
return this .children .remove (child );

public List<Node> getChildrenArray
return this .children ;

12



public void setParent (Node parent
this .parent = parent;

public Node getParent
return this .parent ;

Next, we wite a class derived frofNode and that will be the topmost class in the hierarchy.
Take the example of a company contains several services and each of these employs
several persons.

Here are th&nterprise ServiceandEmployeclasses

package tutog ef. model ;
public class Entreprise extends Node
private address;
private int capital;
public void setAddress address
this .address = address;

public void setCapit al(int capital
this .capital = capital,

public getAddress
return this .address ;

public int getCapital
return this .capital ;

13



package tutogef. model ;

public class Service extends Node
private int etage;

public void setEtage (int etage

this .etage = etage;

public int getEtage
return this .etage ;

package tutogef. model ;

public class Employe extends Node
private prenom;

public void setPrenom prenom

this .prenom = prenom;

public getPr enom
return  this .prenom ;

Each object in the model needs to be associated Witjuae (draw2d and arEditPart

We have three classes for tm@del;we thus need three classes for figures, and three for the
Edi t PaantEditPart s an object that will link its model object and its visual

representatioh

Let 6 s cHgere@andEditBantderived classes associated to the company (Entreprise) to
be able to display it.We place the figure classes in a package callikagef.figure and the

EditPart ones itutogef.editpant

package tutogef. figure ;

public class EntrepriseFigure extends Figure

private labelName = new
private labelAddress = new
private labelCapital = new

private  XYLayout layout;

14



public EntrepriseFigure
layout= new XYLayout ();
setLayoutManager (layout );

labelName. setForegroundColor (ColorConstants. blue );

add (labelName );

setConstraint (labelName, new 5,5, -1, -1));
labelAddress. setForegroundColor (ColorConstants. lightBlue
add (labelAddress );

setConstraint (labelAddress, new 5,17, -1, -1

labelCapital. setForegroundColor (ColorConstants. lightBlue

add (labelCapital );
setConstraint (labelCapital, new 5, 30

setForegroundColor (ColorConst ants. black );
setBorder (new 5));

public void setLayout rect
setBounds (rect );

public void setName text
labelName. setTex t(text );

public void setAddress text
labelAddress. setText (text );

public void setCapital (int capital
labelCapital. setText ("Capital : '

+capital );

package tutogef. part ;

import java.util.ArrayList;
import java.util.List;

import org.eclipse.draw2d.IFigure;
import org.eclipse.gef.editparts.AbstractGraphicalEditPart;

import tutogef.figure.EntrepriseFigure;

import tutogef.model.Entreprise;
import tutog ef.model.Node;

public class EntreprisePart extends AbstractGraphicalEditPart

@Override
protected  IFigure createFigure
IFigure figure =  new EntrepriseFigure ;

return figure;

@Override
protected void createEditPolicies
/I TODO Auto -generated method stub

g =dly =l
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protected  void refreshVisuals
EntrepriseFigure figure = EntrepriseFigure )getFigure ();
Entreprise model = Entreprise )getModel () ;

figure. setName (model. getName ;
figure. setAddress (model. getAddress ;
figure. setCapital (model. getCapital ;

public List<Node> getModelChildren
return new ArrayList<Node> ;

Nowalltha i s mi ssing i salthBstuffil i nki ngd bet ween

A Factory is needed to manage the EditParts. A Factory is a class that will handle appropriate
objed creation (the EditPart) depending on what we want to obtain, no matter what is the
object class.dee Design PatterisFor now, our factory looks like that

package tutogef. part ;

public class AppEditPartFactory implements EditPartFactory

@Override
public EditPart createEditPart (EditPart context, model
AbstractGraphicalEditPart part = null ;

model instanceof  Entreprise
part = new EntreprisePart ;

part. setModel (model );
return  part;

1€



In the MyGraphicalEditor class from the previous tutorial, we have to overload the
configureGraphicalViewer()nethod to tell the editor that we want to use its factory. We also
create a method that will handle the creatof the object model. Last, we load the object

model in the editor with thmitializeGraphicalViewer()method.

public class MyGraphicalEditor extends GraphicalEditor
public Entreprise CreateEntreprise
Entreprise psyEntrepri se = new Entreprise ();

psyEntreprise. setName ("Psykokwak Entreprise" ;
psyEntreprise. setAddress ("Quelque part sur terre" ;
psyEntreprise. setCapital (100000 );

re turn psyEntreprise;

protected void configureGraphicalViewer
super. configureGraphicalViewer ;
GraphicalViewer viewer = getGraphicalViewer ;
viewer. setEditPartFactor y(new AppEditPartFactory ;

protected void initializeGraphicalViewer
GraphicalViewer viewer = getGraphicalViewer ;
viewer. setContents (CreateEntreprise ;

That 6s aiyt ,exyecwutmreé You should obtain t

B TutoGEF = O E
B MyGraphicalE ditor X =0

Pzukokwak, Entreprize
Cluelque part sur terre
Capital ; 100000
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We have to repeat the previous operation for Skeviceand Employeclasses. Writing its
EditPart and it s SénicgRigureagd SatvicePartclassege Theyhleok
much like theEntrepriseFigue andEntrepriseParc | as s e s é

package tutogef. figure ;

public class ServiceFigure extends Figure

private labelName = new ;
private labelEtage = new ;

public ServiceFigure
XYLayout layout = new XYLayout ();
setLayoutManager (layout );

labelName. setForegroundColor (ColorConstants. darkGray );
add (labelName, ToolbarLayo ut. ALIGN_CENTER );
setConstraint (labelName, new , , -1, -1));

labelEtage. setForegroundColor (ColorConstants. black );
add (labelEtage, ToolbarLayout. ALIGN_CENTER );
set Constraint (labelEtage, new , 5, -1, -1));

[¥* Just for Fun ;) **/

setForegroundColor (new null ,
new .random * .intValue ,
new .random * .intValue (),
new .random & .intValue ;
setBackgroundColor (new null ,
new .random & .intValue + ,
new .random & .intValue + ,
new .random * .intValue + ;

setBorder (new ;
setOpaque (true );

public void setName text
labelName. setText (text );

public void setEtage (int etage
labelEtage. setText ("Etage:" +etage );

public void setLayout rect
getParent () .setConstraint (this , rect );

18



package tutogef. part ;
import java.util.List;

import org.eclipse.draw2d.IFigure;
import org.eclipse.gef.editparts.AbstractGraphical EditP art;

import tutogef.figure.ServiceFigure;
import tutogef.model.Node;
import tutogef.model.Service;

public class ServicePart extends AbstractGraphicalEditPart

@Override

protected  IFigure createFigure
IFigure figure = new ServiceFigure ();
return  figure;

@Override
protected void createEditPolicies
/[l TODO Auto -generated method stub

protected void refreshVis uals
ServiceFigure figure = ServiceFigure )getFigure () ;
Service model = Service )getModel () ;

figure. setName (model. getName ;

figure. setEtage (model. getEtage ;
figure. setlLayout (model. getLayout ;

public List<Node> getModelChildren
return Service ) getModel .getChildrenArray ;

Note the getModelChildren() method just over, it needs to be overloaded the
EntreprisePartclass like this one.

public class EntreprisePart extends AbstractGraphicalEditPart

public List<Node> getModelChildren
return Entreprise )getModel .getChildrenArray ;

19



And we start again forlap | oy e é

package tutogef. figure ;

import org.eclipse.draw2d.ColorConstants;
import org.eclipse.draw2d.Figure;

import org.eclipse.draw2d.Label;

import org.eclipse.draw2d.LineBorder;
import org.eclipse.draw2d.ToolbarLayout;

import org.eclipse.draw2d.geometry. Rectangle;

public class EmployeFigure extends Figu

private labelName = new
private labelFirstName = new

public EmployeFigure

re

ToolbarLayout layout = new ToolbarLayout ();

setLayoutManager (layout );

labelFirstName. setForegroundCol

or (ColorConstants. black );

add (labelFirstName, ToolbarLayout. = ALIGN_CENTER );

labelName. setForegroundColor
add (labelName, ToolbarLayout.

ColorConstants. darkGray
ALIGN_CENTER );

setForegroundColor (ColorConstants. darkGray );
setBackgroundColor (ColorConstants. lightGray );

setBorder (new 1
setOpaque (true );

public void setName text
labelName. setText (text );

public void setFirstName text
labelFirstName. setText (text );

public void setLayout rect

getParent () .setConstraint (this ,

rect );
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package tutogef. part ;

import java.util.ArrayList;
import java.util.List;

im port org.eclipse.draw2d.IFigure;
import org.eclipse.gef.editparts.AbstractGraphicalEditPart;

import tutogef.figure.EmployeFigure;
import tutogef.model.Employe;
import tutogef.model.Node;

public class EmployePart extends AbstractGraphicalEditPart

@Override
protected  IFigure createFigure
IFigure figure = new EmployeFigure ();

return  figure;

@Override
protected void createEditPolicies
/I TODO Auto -generated me thod stub

protected void refreshVisuals
EmployeFigure figure = EmployeFigure )getFigure () ;
Employe model = Employe )getModel () ;

figure. setName (model. getName ;

figure. setFirstName (model. getPrenom ;
figure. setLayout (model. getLayout ;

public List<Node> getModelChildren
return new ArrayList<Node> ;

(Note that for this classgetModelChildren()returns an empty list. It is normal because
Personnas the lowest class in the hierarchy. It thus has no child.)

21



Now the factory needs to be modified so that it can manage our new EditParts.

public class AppEditPartFactory impl ements EditPartFactory

@Override
public EditPart createEditPart (EditPart context, model
AbstractGraphicalEditPart part = null ;

model instanceof Entreprise
part = new EntreprisePart ();
model instanceof  Service

part = new ServicePart ();
model instanceof  Employe

part = new EmployePart ();

part. setModel (model );
return part;

Let 6 s puoqompargy tvith services and employees.

Still in the CreateEntreprise(method of theMyGraphicalEditorc | a s s , webre goi |
savices and employees. Note that coordinates and size of each element must be specified.
(coordinates are relative to 0.0 coordinate of the parent)

public Entreprise CreateEntreprise
Entreprise psyEntreprise = new Entreprise ();

psyEntreprise. setName ("Psykokwak Entreprise” ;
psyEntreprise. setAddress ("Quelque part sur terre" ;
psyEntreprise. setCapital ;

Service comptaService = new Service () ;

comptaService. setName ("Compta" );

comptaService. setEtage ;

comptaService. setLayout (new , 50, , ;

Employe employeCat = new Employe () ;

employeCat. setName ("Debroua" );

employeCat. setPrenom ("Cat" );

employeCat. setLayout (new , 40, 60, ;
comptaService. addChild (employeCat );

Employe employeJyce = new Employe () ;

employeJyce. setName ("Psykokwak" );

employeJyce. setPrenom ("Jyce" );

employeJyce. setLayout (new , , , ;
comptaService. addChild (employedyce );

Empl oye employeEva= new Employe ();
employeEva. setName ("Longoria" );
employeEva. setPrenom ("Eva");
employeEva. setLayout (new , , , ;
comptaService. addChild (employeEva );
psyEntreprise. addChild (comptaService );

Service rhService = new Service () ;
rhService. setName ("Ressources Humaine" );

22



rhService. setEtage (1);
rhService. setLayout (new 220, 230, 250, 150));

Employe employePaul = new Employe ();

employePaul. setName ("Dupond" );

employePaul. setPrenom ("Paul");

employePaul. setLayout (new 40, 70, 60, 40));
rhService. addChild (employePaul );

Employe employeEric = new Employe ();
employeEric. setName ("Durand" );
employeEric. setPrenom ("Eric" );
employeEric. setLayout (new 170, 100, 60, 40));
rhService. addChild (employeEric );
psyEntreprise. addChild (rhService );

return  psyEntre prise;

You can now launch the program. You should obtain this (colors are changing at each start)

=
B TutoGEF - .9
i

W MyGraphicalE ditor X

=

Papkolwak Entreprize
[uelque part zur teme
Capital : 100000

Etage: 2
Compta

Debroua
Cat

Paykokwak
Juce

Longana
Eva

Etage:l
R ezzources Humaine

Cupond
Faul
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Part 3: First interaction with the graph

I n this third part, weosrel eooti nag hoox ,i nmhoeewea citt

GEF provdes a visual representation of an object model. In our example (simple), we have on
top ourEntreprisewhich contains a list of @viceswhich in turn contaifEmployes.

GEF is based on lslodel i View i Controller (MVC) architecture. In fact, it could aldme

c a |l Meddli Controlleri Viewo € meani ng we distinct between
and our view (our graph with its boxesé). i
drives the view depending on the model and it modifies the model depewniagtions
carried on the viewé

Java packages in this tutorial indeed represent the classes depending on their role in the MVC
model.

The GEF wiki [ttp://wiki.eclipse.org/index.php/GEF_Dmotion) explains in more detail
how GEF works that being said, you have all my acknowledgments if you manage to
understand everything in one goé¢)

In this tutorial part, We will see how to interact with the graph, how the controller executes
commandshow commands modify the model and how the model informs the view that it has
changed so that the view can update itdelf. e a s erun dut of &ere, it is simpler than it
seemsé

We want to be able to move our services in the company and the employesis service.
For this, it is necessary to creat€ammandor Employe and one for Service. (Classes are
created in a new packagdatogef.commands

Beforehand, we create a little abstract stub class in order t svoie problems later

package tutog ef.commands ;

public abstract class AbstractLayoutCommand extends Command
public abstract void setConstraint rect );
public abstract void setModel model );

24
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Then we write the two classes inheriting from our abstract class for Employe and Service

(they are our commands).

package tutogef. commands ;

pub lic class EmployeChangelLayoutCommand extends

private  Employe model;
private layout;

public void execute
model. setLayout (layout );

public void setCo nstraint rect

this .layout =rect;

public void setModel model
this .model = (Employe )model;

package tutogef. commands ;

public class ServiceChangelLayoutCommand extends

private  Service model;
private layout;

public void execute
model. setLayout (layout );

public void setConstraint rect

this .layout =rect;

public void setModel model

this .model = (Service )model;

AbstractLayoutCommand

AbstractLayoutCommand

25



These commands willbetakd by an EditPolicy which wildl
EditParts.

We create this class as shown in another package that wetcgéf.editpolicies

package tutogef. editpolicies ;

import org.eclipse.draw2d.geometry.Rectangle;

import org.eclipse .gef.EditPart;

import org.eclipse.gef.commands.Command;

import org.eclipse.gef.editpolicies. XYLayoutEditPolicy;
import org.eclipse.gef.requests.CreateRequest;

import tutogef.commands.AbstractLayoutCommand;

import tutogef.commands.EmployeChangeLayoutComman d;
import tutogef.commands.ServiceChangeLayoutCommand;

import tutogef.part.EmployePart;

import tutogef.part.ServicePart;

public class AppEditLayoutPolicy extends XYLayoutEditPolicy

@Override
protected Command createChangeConstraintComma nd ( EditPart child, constraint
AbstractLayoutCommand command = null ;

child instanceof = EmployePart
command = new EmployeChangeLayoutCommand ;
child instanceof  ServicePart
command = new ServiceChangelLayoutCommand ;

command. setModel (child. getModel ;
command. setConstraint constraint );
return command;

@Override

protected Command getCreateCommand CreateRequest request
/[ TODO Auto -generated method stub
return  null ;

Now, we need to apply this EditPolityo t he Edi t Parts wedre inter

In the EntreprisePart and ServicePart classes, a line has to be added in the
createEditPolicies(jnethod

protected void createEditPolicies
installEditPolicy (EditPolicy. LAYOUT _ROLE, new App EditLayoutPolicy ;
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Then khunch the program, just for fun.
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It is possible to select a box (even several with CTRL key), and to move and resize it. But?!!
nd return

They dondot want
The loop is not yet finishedt h e
view (seems weird said that way)

What is needed is Listenepat on our EditParts so that they are able to detect when the
model changes and update the view accordingly

Letds first

public class Node
private
public static final
public Node

this .listeners = new

star

to stay 1in

pl ace

view updates t

t by modifying

listeners;

PROPERTY_LAYOUT = "NodelLayout" ;

this

public void addPropertyChangelistener
listeners. addPropertyChangeListe ner (listener );

he

t

a

he

listener

model

Node
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getListeners

public
return listeners;
public void removePropertyChangeListener listener
listeners. rem ovePropertyChangeListener listener );
that it Afiresodo a pro

Then we modify theetLayout)me t hod s o

public void setLayout newLayout
oldLayout = this .layout ;

this .layout = newlLayout;
getlListeners () .firePropertyChange (PROPERTY_LAYOUT, oldLayout, newLayout );

From now, when a model element is moved, it triggers an event. But for now, no one will

receive it.
We 61 | write dmaabawtirddcthamldd s event s

EditParts derive from this class.

manage

package tutogef. part ;

public abst ract class AppAbstractEditPart extends AbstractGraphicalEditPart  implements

public void activate

super. activate () ;
Node ) getModel .addPropertyChangeListener (this );

public void deactivate

super. deactivate () ;
Node ) getModel .removePropertyChangeListener this );
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Then, for theEmployePart, ServicePart and EntreprisePatasses, class declaration is
changed far

[/Remplacez XXXXPart par le nom de la class.
public class XXXXPart extends AppAbstractEditPart

Also, this method has to be appended to these three classes

@Override
public void propertyChange evt
evt. getPropertyName .equals (Node. PROPERTY_LAYOUT)) refreshVisuals

This method will receive the event last triggereditsPropertyChange()

If the event matches a property of type PROPERTY_LAYOUT, then we refresh the display of
the model element that has changed.

Launch the program @move a service or an employee.
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Part 4: Undo/Redo

Now that weor e abl e t o i nteract wi t h t he
functionalities, like the undo/redo, handled fully by GEF, as welt@mponent removal. At
first, a toolbar will be added in the editor, that will contain action buttons to be implemented.

To add a toolbar to an editor, we need to a@batributort o it . Wedre going t
that will be calledMyGraphicalEditor ActionBarContributor that will be derived from
ActionBarContributor .

package tutogef;

public class MyGraphicalEditorActionBarContributor extends ActionBarContributor

@Override
pro tected void buildActions

@Override
protected void declareGlobalActionKeys

Next, we edit Aplugin. xmlo. | oonttibbt@ClaBsddr e n s i o n
our editor.
= Extensions @
All Extensions la? — Extenzion Element Details
Define extensions for thig plug-in in the following section: Set the properties of "editor. Reguired fields are denoted by
i filker ket
wpe TR e id*: tutogef mygraphicaleditor
£ti= org.eclipse. core. runtime. applications Add... hame: MyGraphicalt ditor
tl-4= org.eclipse.ul.perspectives ) .
—v— org.eclipse. ui.editors Acon. noicen
[l MyGraphicalE ditor (editar] cxtersions:
clazs: tutogef. MyGraphicalE ditor
Command:
launcher:
contributorClazs: phicalE ditardctionB arContrib
default: bre w
filenames:

syrnbalicFantt arme:

matchingStrategy: Browsze. ..

Owverview Dependencies  Runtime | Extensions | Extension Points | Build | MAMIFEST MF | plugin.sml | build. properties



Now, all thatis remaining is to display the (empty) toolbar. For that, inptie®VindowOpen()
method of theéApplicationWorkbenchWindowAdvisor class, we have to add (at the end)

configurer.setShowCoolBar true );

Wedre going to add undo/redo support in

In the MyGraphicalEditorActionBarContributor class, we add this

public class MyGraphicalEditorActionBarContributor extends ActionBarContributor

@Override

protected void buildActions
addRetargetAction (new UndoRetargetAction ;
addRetargetAction (new RedoRetargetAction ;

public void contributeToToolBar (IToolBarManager toolBarManager
toolBarManager. add (getAction (ActionFactory. UNDO.getld ;
toolBarManager. add (getAction (ActionFactory. REDO.getld ;

he

The goal of this is to add undo/redo controls in the bar and configure their associated action

(handled by GEF).

All we have to do now is to configure the commands of interest,
ServiceChangeLayoutCommandndEmployeChangeLayoutCommand

public class EmployeChangelLayoutCommand extends AbstractLayoutCommand

private oldLayout;
public void setModel model
this .model = (Employe )model;
/I On sauvegarde I'ancien layout avant de le changer.
this .oldLayout = (( Employe )model ).getLayout () ;
/I Méthode hérité appelé lors de I'action un do.

public void undo
this .model .setLayout (this .oldLayout );

public class ServiceChangelLayoutCommand extends AbstractLayoutCommand

private oldLayout;

public void setModel model
this .model = (Service ) model;
/I On sauvegarde I'ancien layout avant de le changer.
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this .oldLayout = (( Service )model ).getLayout ();

/I Méthode hérité appelé lors de I'action undo.
public void undo

this .model .setLayout (this .oldLayout );

Launch the program. You shauhave the two undo/redo arrows.

B TutoGEF = O E

A
<

B MyGraphicalEditor X

FPzyukokwak, Entreprize
Cuelgue part sur terre
Capital ; 100000

Etage:1 :
Fezzources Humaine

Paykokwmak

Dhurand
Jyce

Eric

Longaria

Dupond Eug

Paul

Letds now add deaHte beeablesto gejete o tompleWeserviee, or just an
employee. The principle is roughly the same than for unda/redo

Add the toolbar control

Create the command

Create a new policy using the new command
Apply this policy inServicePartandEmployePart.

Trigger an event imddChild()andremoveChild()in Node then update the view by
callingrefreshChildren(jn the EditPart oEntrepriseandService
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In MyGraphicalEditorActionBarContributor , we add t he
extends ActionBarContributor

public class My GraphicalEditorActionBarContributor

@0Override

protected void buildActions

addRetargetAction (new DeleteRetargetAction ;

public void contributeToToolBar (IToolBarManager toolBarManager

toolBarManager. add (getAction (ActionFactory. DELETE.getld

The command iall thatsimple, here is the code

package tutogef. commands ;

public class DeleteCommand extends Command

private Node model;
private  Node parentModel;

public void execute
this .parentMo del.removeChild (model );

public void setModel model
this .model = (Node)model;
public void setParentModel model
Node ) model;

parentModel =

public void undo
this .parentModel .addChild (model );

Then we crea& the associated policy

package tutogef. editpolicies ;

public class AppDeletePolicy extends ComponentEditPolicy

protected Command createDeleteCommand

act

GroupRequest deleteRequest

0

n

and
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DeleteCommand command = new DeleteCommand ;
command. setModel (getHost () .getModel ;

command. setParentModel (getHost () .getParent () .getModel ;
return command,;

You have noticed that the principletish e s ame t han for wundo/redoé
We install this policy insid&ervicePartandEmployePart:

protected void createEditPolicies

installEditPolicy (EditPolicy. COMPONENT_ROLE,new AppDeletePolicy ;

We create a new property in tiNodeclass, then we trigger an event for this property change
in addChild()andremovehild():

public class Node

public static final PROPERTY_ADD = "NodeAddChild" ;
public static final PROPERTY_REMOVE = "NodeRemoveChild" ;

public boolean addChild (Node child
boolean b = this .children .add (child );

b
child. setParent (this );
getlL isteners () .firePropertyChange (PROPERTY_ADD, null , child );
return b;

public boolean removeChild (Node child
boolean b = this .children .remove (child );

b
getListeners () .firePropertyChange (PROPERTY_REMOVE, child, null );

return b;
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All that needs to be done is refresh the view when the model changes

public class EntreprisePart

@Override

public void propertyChange
evt. getPropertyName
evt. getPropertyName

public class ServicePart extends

@Override
public void propertyChange

evt. getPropertyName
evt. getPropertyName

Welldone. You can |l aunch the program and
I TutoGEF -I:IE
= ®

extends

.equals (Node. PROPERTY_ADD
.equals (Node. PROPERTY_REMOVE

.equals (Node. PROPERTY ADD
.equals (Node. PROPERTY_ REMOVE
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Int h

Part 5: Zoom and keyboard shortcuts

is tutorial, wedre going to add

we will associate key presses to these actions.

f ew

Zooming is an action, like delete and undo/redo. We will thus have to add the action to the
toolbar.

That being aid, zooming is an action on the graph itself, and not on the model like previous
actions. It is therefor®yGraphicalEditor that will be modified.

Let

6s start her e.

We go in theconfigureGraphicalViewer(method, see how to ask for using an EditPart
integrating zoom functions, how to add it to the graph, fmally how to create the zoom
functions (more or less).

public class MyGraphicalEditor extends GraphicalEditor

protected void configureGraphicalViewer

double[] zoomLevels;
ArrayList<String> zoomContributions;

ScalableRootEditPart rootEditPart = new ScalableRootEditPart ;
viewer. setRootEditPart (rootEditPart );

ZoomMana ger manager = rootEditPart. getZoomManager ;

getActionRegistry .registerAction (new ZoominAction (manager ));
getActionRegistry .registerAction (new ZoomOutAction (manager ));
/I La liste des zooms possible. 1 =100%

zoomLevels = new double .25, 0.5, 0.75, 1.0, 1.5, 2.0, 2.5, 3.0,
manager. setZoomlLevels (zoomLevels );

/I On ajoute certains zooms prédéfinis

zoomContribu tions = new ArrayList<String> :
zoomContributions. add (ZoomManager. FIT_ALL );
zoomContributions. add (ZoomManager. FIT_HEIGHT );
zoomContributions. add (ZoomManager. FIT_WIDTH );
manager. setZoomLev elContributions (zoomContributions );

public getAdapter (Class type
type == ZoomManager. class
return ScalableRootEditPart
getGraphicalViewer .getRootEditPart .getZoomManager ;

return  super. getAdapter (type );

We now only have to add our action in the toolbar.

public class MyGraphicalEditorActionBarContributor extends ActionBarContributor
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@Override

protected void buildActions

addRetargetAction
addRetargetAction

public void contributeToToolBar

toolBarManager.
toolBarManager.
toolBarManager.
toolBarManager.

B TutoGEF

new ZoomlInRetargetAction
new ZoomOutRetargetAction

add (new Separator
add (getAction (GEFActionConstants. ZOOM_IN
add (getAction (GEFActionConstants. ZOOM_OUT

add (new ZoomComboContributionltem

| Q

B MuGraphicalE ditar X

Well done.

B0% s

IToolBarManager toolBarManage

getPage

r

All keyboardfreaks out there like to use keyboard shortcuts. They will be pleased to hear that
we think about them by mapping keys + d@nfdr zooming, as well adel for removal.

So smple:
Al'l that

i s

needed

S

a

nkey

actions, and finish by adding this key handler with our viewer.

hand]l

er o,
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public class MyGraphicalEditor extends GraphicalEditor

protected void configureGraphicalViewer

KeyHandler keyHandler = new KeyHandler ();

keyHandler. put
.getPressed (SWT.DEL, 127, 0),

getActionRegistry .getAction (ActionFactory. DELETE.getld ;

keyHandler. put
.getPressed ('+' , SWT. KEYPAD_ADD, 0),

getActionRegistry .getAction (GEFActionConstants. ZOOM_IN

keyHandler. put
.getPressed ('-', SWT. KEYPAD_SUBTRACT, 0),

getActionRegistry .getAction (GEFActionConstants. ZOOM_OUT
/I On peut meme zoomer avec la molette de la souris.

viewer. setProperty
MouseWheelHandler. KeyGenerator .getKey (SWT.NONE),

MouseWheelZoomHandler. SINGLETON );

viewer. setKeyHandler (keyHandler );

Launch the application and test the keyboard shortcuts.
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Part 6: Outline

GEF provides several view types for an editor. Up until neevhad our editor with our little

cute boxes. Wouldndét it be pleasing to add a
No need to tell it twiceé
It is in fact a speci al Eclipse view called

The first thing to do is to add this view to th€R plugin.
The Perspectiveclass defines views in our phig. We add the outline view to it.

public class Perspective implements IPerspectiveFactory

public void createlnitialLayout (IPagelLayout layout
editorArea = lay out. getEditorArea () ;
layout. setEditorAreaVisible (true );
layout. addStandaloneView (IPagelLayout. ID_OUTLINE , true , IPageLayout. LEFT, 0.3f,

editorArea );

If the application is launched at this level, the new view agjpear on the left hand side of
the graph.
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The outline view has its own EditParts. It enables to have a different display than for the
graph. But here, it is not the case.
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Webre going to create al/l necesstadfactorgida t Par t

brand new packagéutogef.part.tree.
Let 6s start wlagsthawidl bebertended lay the EditPartst

public abstract class AppAbstractTreeEditPart extends AbstractTreeEditPart implements

pub lic void activate
super. activate () ;
Node ) getModel .addPropertyChangeListener (this );

public void deactivate
Node ) getModel .removePropertyChangeListener this );
super. deactivate () ;

Then the EditParts. We notid¢bat they have exactly the same structure than those of the
graph.

public class EntrepriseTreeEditPart extends AppAbstractTreeEditPart

protected List<Node> getModelChildren
return Entreprise )getModel .getChildrenArray ;

@Override

public void propertyChange evt
evt. getPropertyName .equals (Node. PROPERTY_ADD)) refreshChildren X
evt. getPropertyName .equals (Node. PROPERTY_REMOVE) refres hChildren () ;

public class ServiceTreeEditPart extends AppAbstractTreeEditPart

protected List<Node> getModelChildren
return Service ) getModel .getChildrenArray ;

@Override
protected void createEditPolicies
installEditPolicy (EditPolicy. COMPONENT_ROLE,new AppDeletePolicy ;

public void refreshVisuals
Service model = Service )getModel () ;
setWid getText (model. getName ;

setWidgetimage (PlatformUl. getWorkbench .getSharedlmages .getimage (ISharedlmages. IMG_
OBJ_ELEMENT)) ;
@Override
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public void propertyChange
evt. getPropertyName
evt. getPropertyName

public class EmployeTreeEditPart extends
protec ted List<Node> getModelChildren

return Employe ) getModel .getChildrenArray ;
@Override
protected void createEditPolicies

installEditPolicy (EditPolicy. COMPONENT_ ROLE,new

public void refreshVisuals
Employe model =
setWidgetText

Employe )getModel () ;
model. getName

setWidgetimage
DEF VIEW));

PlatformUl. getWorkbench .getS haredimages

@Override

public void propertyChange
evt. getPropertyName
evt. getPropertyName

Then the factory

evt
.equals (Node. PROPERTY_ADD
.equals (Node. PROPERTY_REMOVE

refreshChildren ;
refreshChildren

AppAbstractTreeEditPart

AppDe letePolicy ()) ;

+"" +model. getPrenom ;

.getlmage

evt
.equals (Node. PROPERTY_ADD
.equals (Node. PROPERTY_REMOVE

refreshChildren ;
refreshChildren

public class AppTreeEditPartFactory implements EditPartFactory
@Override
public EditPart createEditPart (EditPart context, model
EditPart part= null ;
model instanceof  Entreprise

part = new EntrepriseTreeEditPart ;
model instanceof  Service
part = new ServiceTreeEditPart ;
mode | instanceof = Employe
part= new EmployeTreeEditPart ;
part!= null

part. setModel (model );

return part;

ISharedimages.

IMG_

41



Now, webre going to MyGephicaEditor thae wsilttakel care bfa s s i
the outline Vview. We 61 | perform some change
handler become accessible.

public class MyGraphicalEditor extends GraphicalEditor

private  Entreprise model;
private  KeyHandler keyHandler;

protected class OutlinePage extends ContentOutlinePage
private  SashForm sash;

public OutlinePage
super (new TreeViewer ;

public void createControl parent
sash = new SashForm (parent, SWT. VERTICAL);

getViewer () .createControl (sash);

getViewer () .setEditDomain (getEditDomain ;
getViewer () .setEditPartFactory (new AppTreeEditPartFactory ;
getViewer () .setContents (model );

getSelectionSynchronizer .addViewer (getViewer ;

public void init(IPageSite pageSite
super. init (pageSite );

/I On hook les actions de I'editeur sur la toolbar

IActionBars bars = getSite .getActionBars () ;

bars. setGlobalAc tionHandler (ActionFactory. UNDO.getld (),
getActionRegistry .getAction (ActionFactory. UNDO.getld ;

bars. setGlobalActionHandler (ActionFactory. REDO.getld (),
getActionRegistry .getAction (ActionFactory. REDO.getld ;

bars. setGlobalActionHandler (ActionFactory. DELETE.getld (),
getActionRegistry .getAction (ActionFactory. DELETE.getld ;

bars. updateActionBars ;

/I On associe les raccourcis clavier de I'editeur a I' outline
getViewer () .setKeyHandler (keyHandler );

public getControl
return sash;

public void dispose
getSelectionSynchronizer .removeViewer (getViewer ;
super. dispose () ;

protected  void initializeGraphicalViewer
GraphicalViewer viewer = getGraphicalViewer ;
model = CreateEntreprise ;
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viewer. setContents (model );

protected  void configureGraphicalViewer

keyHandler= new KeyHandler ();

keyHandler .put
.getPressed (SWT.DEL, , 0),
getActionRegistry .getAction (ActionFactory. DELETE.getld ;
keyHandler. put
.getPressed ('+' , SWT. KEYPAD_ADD, 0),
getActionRegistry .getAction (GEFActionConstants. ZOOM_IN

keyHandler. put
.getPressed ('-', SWT. KEYPAD_SUBTRACT, 0),
getActionRegistry .getAction (GEFActionConstants. ZOOM_OUT

viewer. setProperty (MouseWheelHandler. KeyGenerator .getKey (SWT.NONE),
MouseWheelZoomHandler. SINGLETON );

viewer. setKeyHandler (keyHandler );

Insi de f#fApl ugi n. x mloog,ecligsdhueviewseqde to beeaddetast bubnot
least, the nested class needs to be called when needegetRdapter(method is the one to
check

public class MyGraphicalEditor extends GraphicalEditor

public getAdapter (Class type
type == ZoomManager. class
return ScalableRootEditPart
getGraphicalViewer .getRootEditPart .getZoomManager
type == IContentOutli nePage. class
return new OutlinePage () ;

return  super. getAdapter (type );
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Part 7: Miniature view

I n this tutori al gnamature viewefiHe lgraph m the duttine vigwolt a d d
is very practical when using zoom functions. The mechanism relies upon the (nested) class in
the outline view, in thdMyGraphicalEditor class.

protected class OutlinePage extends ContentOutlinePa ge

private  ScrollableThumbnail thumbnail;
private  DisposeListener disposeListener;

public void createControl parent

/I Creation de la miniature.

canvas = new sash, SWT. BORDER);
LightweightSystem Iws = new LightweightSystem (canvas );
thumbnail = new ScrollableThumbnail

Viewport ScalableRootEditPart ) getGraphicalViewer
.getRootEditPart .getFigure ;
thumbnail. setSource ScalableRootEditPart ) getGraphicalViewer
.getRootEditPart
.getLayer (LayerConstants. PRINTABLE_LAYERS));

Iws. setContents (thumbnail );

disposeListe ner = new DisposeListener

@Override
public void widgetDisposed (DisposeEvent e
thumbnail I=  null
thumbnail. deactivate ();
thumbnail = null ;
getGraphicalViewer .getControl () .addDisposeListener (disposeListener );
public void dispose
getSelectionSynchronizer .removeViewer (getViewer ;
getGraphicalViewer .getContro I() = null
&& !getGraphicalViewer .getControl () .isDisposed
getGraphicalViewer .getControl () .removeDisposeListener (disposeListener );

super. dispose () ;
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Part 8: Context menu

I n this tutori al part, wedbre going to add a
thing to do is add the menu class.

This class inherits fronContextMenuProvider, and is build roughly the same wthan for
the toolbar.

We add fidel eteo and Aundo/redoodo actions to
public class AppContextMenuProvider extends ContextMenuProvider
private  ActionRegistry actionRegistry;

public AppContextMenuProvider (EditPartViewer viewer, Act  ionRegistry registry
super (viewer );
setActionRegistry (registry );

@Override
public void buildContextMenu (IMenuManager menu
IAction action;
GEFActionConstants. addStandardActionGroups (menu );

action = getActionRegistry .getAction (ActionFactory. UNDO.getld ;
menu. appendToGroup (GEFActionConstants. GROUP_UNDO, action );

action = getActionRegistry .getAction (ActionFact ory. REDO.getld ;
menu. appendToGroup (GEFActionConstants. GROUP_UNDO, action );

action = getActionRegistry .getAction (ActionFactory. DELETE.getld X
menu. appendToGroup (GEFActionConstants. GROUP_EDIT, action );

private  ActionRegistry getActionRegistry
return  actionRegistry;

private void setActionRegistry (ActionRegistry registry
actionRegistry = registry;
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Then we appl the menu where we want it to be.
We will put it in the tree and the graph.

public class MyGraphicalEditor extends GraphicalEditor
protected class OutlinePage extends ContentOutlinePage
public void init (IPageSite pageSite

ContextMenuProvider provider = new AppContextMenuProvider

getViewer
getActionRegistry ;
getViewer () .setContextMenu (provider );
protected void configureGraphicalViewer
ContextMenuProvider provider = new AppContextMenuProvider (viewer,
getActionRegistry ;
viewer. setCo ntextMenu (provider );
The longawaited resuit
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We have seen before that we were able to add some EditPolicy to an EditPart, but these were

Part 9: Creating a custom action

only using already existing actions, handled by G&¢. Component removal).

We will now create our own action and add it in an EditPolicy, as well as in the context menu
of the application. Say that we want to be allowed to rename services but not the employees

neither companies.

For this, we will create tnfollowing elements

A Wizard to ask the user for a new name

A Command that will carry out the rename, and thus will be integrated in the

undo/redo system

An Action that will launch the wizard and create a request

An EditPolicy to generate the commandnfrahe rename request, and that will
eventually be completed for other edit operations.

Wizard creation

It is not really GEF, but wizards are very valuable tools in Eclipse, and very customizable,

that 0s
new name. The Wizard will only contain a Label, and a Text typing field to let the user enter a

why weor e

going

t sk cansiséng in askimgrihe ushrear e

name, while still displaying the old one. The Wizard is in fact a container of IWizardPage,
each of these representing a stepghe wizard process. Our wizard will only contain one
page, that we implement by creating a class derived from WizardPage.

private

public class RenameWizard extends Wizard
class RenamePage extends WizardPage
public Text nameText;
public RenamePage pageName
super (pageName );
setTitle ("Rename"

setDescription ("Rename a component”

parent, SWT. NONE);

NONE);

@Override
public void createControl parent
composite = new
lab = new composite, SWT.
lab. setText ("Renamet o:" );
nameText= new Text(composite, SWT. NONE);

nameText. setText (oldName

RowLayoutl= new RowlLayout
com posite. setLayout (I);
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