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* Eclipse se compone de
una base de codigo
(kernel) y un conjunto de
extensiones adicionales
(plug-ins).

o Estas extensiones de la
GUI se desarrollan con
JFace (un framework

MVC sobre SWT)

e Las herramientas de
Eclipse Modeling Project,
se encargaran de hacerlo
pOr NOsotros.



Eclipse Modeling Framework

* Ya vimos como EMF permite disenar
metamodelos utilizando el lenguaje Ecore.

* Ahora, vamos a generar sencillos editores
de modelos reflexivos basados en una
estructura de arbol.

e El desarrollo del editor se basara en una
sucesiva transformacion de modelos.



Pasos para crear un editor de
modelos

|. Elaborar y validar un metamodelo con
Ecore

2. Generar clases Java de soporte al
metamodelo:

> factorias, interfaces, listeners, etc.
3. Desplegar editor
> Plug-in de Eclipse: Eclipse PDE
> Aplicacion independiente: Eclipse RCP
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CONSTRUCCION DE EDITORES DE MODELOS CON
EMF

GENERAR CLASES DE
SOPORTE



Transformacion de modelos

Java Model
Code

Y

Java Java

Project | Project
Editor Edit

PL2 - Construccion de editores de modelos
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Desarrollo del metamodelo

v = platform:/resource/maquinaEstados/model/MaquinaEstados.ecore
v # MaquinaEstadosDSL l
v [ stateMachine

» = states:State
P £ events : Event

H stateMachine|

v H State
P = name:EString
< H Event
P = name: EString ates
0.%»Vents
P £ source: State HEvers e S
P % target:State © name : EString 1 | _nhame :EString

targe
1
—

Disenamos nuestro metamodelo Ecore con el
editor de metamodelos de EMF



4

Creacion de un modelo de
generacion de codigo

Select a wizard

m

r 2 New EMF Generator Model =)
Create an EMF generator model and, if needed, the underlying Ecore model ' EMF Generator Model A\ 4
) Create the generator model —
Wizards:
type filter text
- Enter or select the parent folder:
b = avs " 1
v (= Eclipse Modeling Framework [maqumaEstadosDSL/mode J
&7 Ecore Model
& EMF Generator Model g - A
- " v = maquinaEstadosDSL
% EMF Project .
BE EMF Proiect = .settings
m rojec
) ; " Pty g & bin
apping (= META-INF
v (= Ecore Tools
EcoreTook
- core la?ram - & src
b & N Ecorle Tools Przjelct ) ard b & restaurantwebDSL
b E).(amp € EMF Model Creation Wizards D & restaurantWebDSL.edit
? G D & restaurantWebDSL.editor
P = GMF-Xpand . v
P & Graphical Modeling Framework
P 9 File name: [MaquinaEstados.genmodel|
D = lava
@ | <Back \[ Next > ] [ Cancel ] | Finish
@ [ <Back " Next > ] [ Cancel ] | Einish |

File - New —» EMF Generator Model
El modelo de generacion de codigo lo llamaremos igual que el

modelo Ecore, pero con extension.:.genmodel

’
modelos

07/11/13  con EMF
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Creacion de un

modelo de

“generacion de codlgo (11)

New EMF Generator Model

@ Rose class model
#] UML model
[S) XML Schema

® [ <Back H Next > l [ Cancel ]

El modelo de generacion de codigo lo crearemos a partir

| Select a Model Importer E‘_\ New EMF Generator Model E)ES
Create the Ecore model based on other Ecore or EMOF models — 1 Ecore Import H‘-" .
= Specify one or more '.ecore’ or '.emof' URIs and try to load them — &
Model Importers:
"?B Annotated Java Model URIs: [Browsefile System...] [Browseuorkspace...]
3 Ecore model
#) Ecore model (CDO Native) [platform:/resource/maquinaEstadosDSL/model/MaquinaEstados.ecore ] [Load]

@ [ <Back H Next > H Cancel H Finish

del modelo Ecore disenado previamente.

PL2 - Construccidon de editores de modelos
07/11/13 con EMF




Creacion de un modelo de
generacion de codigo (lll)

)X
Package Selection E-
Specify which packages to generate and which to reference from other L 'E:
generator models
Root packages: Select All | \geselect All |
Package

# maquinaestados

File Name

MaquinaEstados.ecore

Referenced generator models:

Cancel ‘ ‘ Finish

[ MaquinaEstados.genmodel &2

v B2 MaquinaEstados

v [ StateMachine
&% states : State
&2 events : Event

v H state
= name: EString

v H Event
= name: EString
= condition : EString
T source: State
* target: State

= Properties 52 . ©] Error Log| ¥ Tasks |1

. Problems
Property Value
b Ecore
v Edit
Child Creation Extenders i False
Disposable Provider Factory % true
Extensible Provider Factory 4 false
v Editor
Generate Model Wizard i true
Multiple Editor Pages % true
¥ Model
Adapter Factory % true

Una vez seleccionado el EPackage del modelo Ecore,
automaticamente (via M2M) se construye un nuevo modelo

similar al anterior, aunque con informacion.adicional



Generacion del tree-editor

[ MaquinaEstados.genmodel 22

v [ StateMachine
&= states : State
&= events : Event

Generate Model Code
Generate Edit Code
Generate Editor Code

< ' state Generate Test Code
= name: EString
~ H Event Open Ecore
= name: EString
= condition: EString
T source: State
T target: State
Cut
= — Copy
= Properties & 9] Error Log
Property | Delete
P Ecore
< Edit RunAs
Child Creation Extenders Debug As
Team

Disposable Provider Factory
Extensible Provider Factory
v Editor
Generate Model Wizard
Multiple Editor Pages
v Model
Adapter Factory

Compare With
Replace with

Refresh
Show Properties View

VvV V V V Vv

i

Partiendo de nuestro modelo de generacion de codigo,
generaremos el codigo fuente necesario para implementar
nuestro editor de modelos.



Java Model Code

< = maquinaEstadosDSL

* Implementacion en Java

v #src
¥ & maquinaestados de los elementos del
P [J) Event.java
P [J) MaquinaestadosFactory.java metamOdeIO.
P [J) MaquinaestadosPackage.java .
> [ State java * Se generan interfaces,
o 8 mapiracetades Clases de
> [ Eventimpljava implementacion, factorias
P [J] MaquinaestadosFactorylmpl.java
P [J) MaquinaestadosPackagelmpl.java )’ Otras Clases de Soporte
> [ stateimpljava necesarias para construir
P [J) StateMachinelmpl.java .
v f# maquinaestados.util EdItOI"eS.
P [J) MaquinaestadosAdapterFactory.java .7
> [ Maquinaestadosswitch,java e También se genera un
) = RESystem Lbrary Layssel o proyecto Tests, con casos
=), Plug-in Dependencies
b & METAINF de prueba en Junit.

P = model



Edit / Editor

v = maquinaEstadosDSL.edit

v (#src - @ maquinaEstadosDSL.editor

v # maquinaestados.provider v @src
D [3) EventitemProvider.java v # maquinaestados.presentation
b [3 MaquinaEstadosEditPlugin.jav > [J] MaquinaestadosActionBarContributor.jav:
b [5) MaquinaestadositemProvider/ P [J] MaquinaestadosEditor.java
D [3) StateltemProvider.java P [J) MaquinaEstadosEditorAdvisor.java
P [J) StateMachineltemProvider.javi P [J) MaquinaEstadosEditorPlugin.java
P = JRE System Library [JavaSE-1.6] P [J) MaquinaestadosModelwizard.java
P =i Plug-in Dependencies P =4 JRE System Library [JavaSE-1.6]
P = icons P =i Plug-in Dependencies
D & META-INF P =icons
s build.properties P = META-INF
plugin.properties &b build.properties
1 plugin.xml plugin.properties

T

4 plugin.xml

El proyecto Edit incluye las clases necesarias para la
visualizacion y edicion de los modelos. Editor proporciona los
elementos requeridos para la interfaz de usuario de nuestro

editor de moc'&l.@-&-onstruccién de editores de modelos
07/11/13 con EMF 15



CONSTRUCCION DE EDITORES DE MODELOS CON
EMF

DESPLIEGUE DE
EDITORES COMO
PLUG-INS



Test del plu

Select a wizard

Create a new Maquinaestados model

Wizards:

[t}.f:e‘llte' text

New. BEIx)
e Maquinaestados Model \
r Select a model object to create ¢
Model Object
"] [btate Machine | v ]

v (= Example EMF Model Creation Wizards
& EXTLibrary Model

[&) RestaurantWebDSL Model
& semantic Model
&7 UML Model
[S7 XSD Model
b = Git
D= GME-Xnand

@ ‘ < Back f[

ﬂext>_j

XML Encoding
Maquinaestados Model [UTF_B
I Maquinaestados Model Create a new Maquinaestados model

[Project Editor]

1)

Enter or select the parent folder:
[testpsLs

_

<Back |  Next>

H Cancel H Finish

File name: [M)imaquinaestados

danced>» |

l

<Back | Next> || cancel || rinieh

Run as — Eclipse Application

Al ejecutar el proyecto Editor, se abre una nueva instancia de
Eclipse incluyendo el plugin tree-editor. de.modelos....

07/11/13 con EMF |7



Test del plugin (Il)

Resource - testDSLs/My.maquinaestados - Eclipse Platform

™

File Edit Navigate Search Project Sample Run Maquinaestados Editor Window Help

ij J‘JQVJ@[B,{»J v v @0 B £ | [ Resource

By Project Explorer S:s’n\x =0l g My.maquinaestados D 4 My1.maquinaestados ‘ =g
& < || [ Resource Set

< = testDSLs v & platform:/resource/testDSLs/My.maquinaestados

7 My.maquinaestados ¥+ State Machine

& My1.maquinaestados # State Abierto
4 State Cerrado

B outline 2 - Bl Task Lstf =0
-

PRI B | selection| Parent| List| Tree | Table| Tree with Columns|
i Tasks | =1 Properties 52 . @ 3 ® Y =0

Property Value
Condition 5= true
Name cerrar
Source | State Abierto
Target 4 State Cerrado

)
J 0° Selected Object: Event cerrar J

Nuestro nuevo editor de modelos se integra
PerfeCtamente en el en%r@ogtrE&LiR%ﬁdres de modelos

07/11/13  con EMF 18




Personalizar mensajes del plugin

pluginName = MaquinaEstados Editor

providerName = www.example.org
_UIl_MaquinaestadosEditor_menu = &Maquinaestados Editor
_Ul_CreateChild_menu_item = &New Child
_UI_CreateSibling_menu_item = N&ew Sibling
_UI_ShowPropertiesView_menu_item = Show &Properties View
_UI_OpenEditorError_label = Open Editor

_UIl_Wizard_category = Example EMF Model Creation Wizards
_Ul_CreateModelError_message = Problems encountered in file "{o}"
_Ul_MaquinaestadosModelWizard_label = Maquinaestados Model
_Ul_MaquinaestadosModelWizard_description = Create a new model
_UI_MaquinaestadosEditor_label = Maquinaestados Model Editor

[pluglin.properties]



>

Exportar plugi

General Information Plug-in Content
This section describes general information about this plug-in. L .
The content of the plug-inis made up of two sections:
ID: maquinaEstadosDsL.edito [ Dependencies: lists all the plug-ins required on this plug-in's classpath to compile and
Version: 1.0.0.qualifier run.
Name: %pluginName [/ Runtime: lists the libraries that make up this plug-in's runtime.
Provider: %providerName

. Extension / Extension Point Content
Platform Filter:

. . . ; . . ) This plug-in may define extensions and extension points:
Activator: maquinaestados.presentation.MaquinaEstadosEditorPlugin$im ‘ Browse...

[ Extensions: declares contributions this plug-in makes to the platform.
Activate this plug-in when one of its classes is loaded [ Extension Points: declares new function points this plug-in adds to the platform.
This plug-inis a singleton

Testing
Execution Environments

Specify the minimum execution environments required to run this plug-in. Test this plug-in by launching a separate Eclipse application:
© Launch a RAP Application
© Launch an Eclipse application
Remove %5 Launch a RAP Application in Debug mode
%5 Launch an Eclipse application in Debug mode

=\ JavaSE-1.6 Add.. |

Up
Down Exporting
Configure JRE associations... To package and export the plug-in:
Update the classpath settings 1. Organize the plug-in using the Organize Manifests Wizard

2. Externalize the strings within the plug-in using the Externalize Strings Wizard

3. Specify what needs to be packaged in the deployable plug-in on the Build Configuration
page

4. Export the plug-inin a format suitable for deployment using the Export Wizard
Overview| Dependencies| Runtime | Extensions | Extension Points | Build| MANIFEST.MF | plugin.xml| build.properties

[plugin.xml]

PL2 - Construccidon de editores de modelos
07/11/13 con EMF 20




Deployable plug-ins and fragments

Available Plug-ins and Fragments:

Export the selected projects into a form suitable for deploying in an Eclipse product‘

¢

<= maquinaEstadosDSL (1.0.0.qualifier)

<= maquinaEstadosDSL.edit (1.0.0.qualifier)
1+ maquinaEstadosDSL.editor (1.0.0.qualifier)
[[] 4= maquinaEstadosDSL.tests (1.0.0.qualifier)
[[] 4= pluginEditorTest (1.0.0.qualifier)

[[] 4= restaurantWebDSL (1.0.0.qualifier)

3 of 9selected.

Destination | options | JAR Signing |

@ Directory:

[/home/ivan/Packagesl

Select All

Deselect All

i

Working Set...

Archivo Editar Ver Ir Marcadores Ayuda

<o Atras v Adelante v @ () @' g = 50% |2

plugins

Vista de

Lugar: [/home/ivan/Programa

O Archive file:

/eclipse/dropins/plugins

Nombre

|

v Tamano  Tipo

O Installinto host. Repository:

|

@ maquinaEstadosDSL.edit_1.0.0.201111091136.jar
) maquinaEstadosDSL.editor_1.0.0.201111091136.jar
@ maquinaEstadosDSL_1.0.0.201111091136.jar

Finish

07/11/13

PL2 - Construccion de editores de modelos
con EMF

12,8 KiB archivador Java
60,9 KiB archivador Java
24,1KiB archivador Java
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CONSTRUCCION DE EDITORES DE MODELOS CON
EMF

DESPLIEGUE DE
EDITORES COMO
PRODUCTOS



Generacion del editor RCP

[£ *MaquinaEstados.genmodel % =g

- A MaquinaEstados
P # Maquinaestados

B Properties &\ _©JError Logw | Tasks“ 3l Problems" % Plug-in Dependencies & Console ® GMF Dashboard =3 Progress“

| |> 4 D,_,

Property Value
Copyright Fields i False
Copyright Text =
Language =
Model Name = MaquinaEstados
Non-NLS Markers i false
Runtime Compatibility % false
Runtime Jar i False
" Runtime platiorm " =aca
Runtime Version = IDE |
v Edit
Color Providers 4 RAP
Creation Commands 4 GWT
Creation Icons & true <

Eliminamos los proyectos generados automaticamente (edit,
editor y tests), cambiamos “Runtime Platform” del genmodel a

“RCP” y volvemos a generar:el codigo fuente. ...
07/11/13  con EMF 23



~N

-

_Test del edi

File Edit Maquinaestados Editor Window Help

tor RCP

MaquinaEstados Application

@)
X

4 *ejemplo.maquinaestados £ |

[75 Resource Set

v @ file:/home/ivan/ejemplo.maquinaestados
v < State Machine
4 State Inicial
4 State Final
* Eventx

Selection| Parent| List| Tree| Table | Tree with Columns |

5% outline |

» 2 file:;/home/ivan/ejemplo.maquinaestados

DPropertiesSSl ﬁ@}b B Ik ¥YT8

Property Value
Condition E true
Name E X
Source # State Inicial

Istate Final

The Target of the Event

[Project Editor]

State Inicial

Run as — Eclipse Application

Nuestro nuevo editor de maquinas de estado aparece como una nueva
aplicacion de escritorio independiente del IDE de Eclipse.

PL2 - Construccion de editores de modelos

07/11/13

con EMF
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Personalizar mensajes del RCP

_UI_Application_title = MaquinaEstados Application
_Ul_Menu_File_label = &File

_Ul_Menu_New_label = & New

_UI_Menu_Open_label = &Open...
_Ul_Menu_Open_description = Opens a model object file
_UI_Menu_OpenURI_label = &Open URI...
_Ul_Menu_Edit_label = &Edit

_Ul_Menu_Window_label = & Window
_UI_Menu_Help_label = &Help

_UI_Menu_About_label = MaquinaEstados &About...
_UI_About_title = MaquinaEstados Application
_UI_About_text = MaquinaEstados Application about box goes here.

[pluglin.properties]



Creacion de un producto

Select a wizard

Create a new Eclipse product configuration

Wizards:

[

v (= Plug-in Development
£’ Category Definition
= Component Definition
47 Extension Point Schema
(i Feature Patch
(3% Feature Project
- Fragment Project
% Plug-in from Existing JAR Archives
%~ Plug-in Project
‘@ Target Definition
4’ Update Site Project
P (= Tasks

New Product Configuration
Product Configuration

Create a new product configuration and initialize its content.

Enter or select the parent folder:

maquinakEstadosDSL.editor ]

=
& borrar
b & maquinaEstadosDSL
b = maquinaEstadosDSL.edit

» & maquinaEstadosDSL.editor

b & maquinaEstadosDSL.tests

File name: “‘naquinaEstadosIDE.product ]

JInitialize the file content
@ Create a configuration file with basic settings

O Use an existing product: \maquinaEstadosDSL.;de |

O Use a launch configuration: | primerPluginproduct ol

Next >

<Back \[ Cancel

J|

Cancel

<Back | next> ||

J

Finish ]

File - New —» Product Configuration

Los productos definen todos los recursos que formaran parte

del despliegue de nuestra aplicacion RCP.. .. ...

07/11/13  con EMF
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Configuracion del producto

&= Overview Oy ¥ B g @
General Information
This section describes general information about the product.

ID:

version: [

Name: Maquina Estados Editor [PL2]

The product includes native launcher artifacts

Product Definition
This section describes the launching product extension identifier and application.

Product: maquinaEstadosDSL.editor.maquinaEstadosIDE B New...

pplication: maquinaEstadosDSL.editor.MaquinaEstadosEditorAdvisorApplication F!
The product configuration is based on: @ plug-ins O Ffeatures
Testing Exporting
1. Synchronize this configuration with the product's Use the Eclipse Product export wizard to package and
defining plug-in. export the product defined in this configuration.
2. Test the product by launching a runtime instance of it:
© Launch a RAP Application To export the product to multiple platforms:
@ Launch an Eclipse application 1. Install the RCP delta pack in the target platform.
%5 Launch a RAP Application in Debug mode 2. List all the required fragments on the Dependencies
%5 Launch an Eclipse application in Debug mode page.

Overview | Dependencies Configuration Launching Splash Branding Licensing




Definicion del producto

Product Definition

Define a new Eclipse product and specify its plug-in and default application. -(a):

Product Definition

A product, the Eclipse unit of branding, is defined declaratively as an
org.eclipse.core.runtime.products extension inside a plug-in.

Defining Plug-in: [maquinaEstadosDSL.editor ] ‘Bgowse...’

Product ID: [maquinaEstadoleE ]

Product Application

An Eclipse product must be associated with an application, the default entry point for
the product when it is running.

Application: | maquinaEstadosDSL.editor.MaquinaEstadosEditorAdvisorApplication <

@ ‘ Cancel ’ ‘ Finish ’

Para definir completamente nuestro producto debemos
seleccionar nuestro plugin (proyecto Editor) y un
identificador (nombre del fichero .product)



Dependencias del producto

) *maquinaEstadosIDE.product &3

% Dependencies

Plug-ins and Fragments

G g
List all the plug-ins and fragments that constitute the product.
4= javax.servlet | Add... ‘
<= maquinaEstadosDSL _
<= maquinaEstadosDSL.edit |M‘
- maquinaEstadosDSL.editor (0.0.0)
4= org.eclipse.ant.core
<= org.eclipse.core.commands |$‘
<= org.eclipse.core.contenttype | Remove All ‘

<= org.eclipse.core.databinding |W
<= org.eclipse.core.databinding.observable —
<= org.eclipse.core.databinding.property

4= org.eclipse.core.expressions

<= org.eclipse.core.filesystem

== org.eclipse.core.filesystem.linux.x86_64

<= org.eclipse.core.jobs

4= org.eclipse.core.resources

4= org.eclipse.core.runtime

<= org.eclipse.core.runtime.compatibility.auth

== org.eclipse.core.runtime.compatibility.registry

P T S PO [v] Total: 51
I Include optional dependencies when computing required plug-ins I

Overview Dependencies Configuration Launching Splash| Branding Licensing

Debemos indicar que nuestro nuevo producto dependera
principalmente del plugin Editor. Luego, tenemos que anadir
(de forma automatica) las dependencias necesarias.



Aspectos adicionales del producto

& Launching o~
Execution Environment l
Specify the execution environment of the product. The respective default JRE will be bundled with th

L linux macosx ’ solaris | win32 [ Splash
Execution Environment: Location

e 1BE Far Fhie enviranment with the o The splashscreen appears when the product launches. IF its location is not specified, the 'splash.bm
S B ~ 7' beinthe product's defining plug-in.

T Specify the plug-inin which the splash screenis located.

Customize the executable that is used to laun, Plug-in:
product.

Launcher Name: [NEGILE S el (o1 [0)= Customization
Create a custom splash screen using one of the provided templates or by adding a progress bar and

Customizing the launcher icon varies per plat

L& linux | macosx ’ solaris| win32 Template: ’<none>

Asingle XPM icon is required: Specify the geometry and color of the progress bar and message.

Icon: [J Add a progress bar

T — O Add a progress message

Podemos especificar los distintos entornos de ejecucion de
nuestro producto, pantalla de inicio, iconos, licencia, etc.

PL2 - Construcciéon de editores de modelos
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Eclipse product

Use an existing Eclipse product configuration to export the product in one of the available formats. -

-Product Configuration

Configuration: [/maquinaEstadosDSL.editor/maquinaEstadoleE.product

‘VH Browse... ]

Root directory: |TEEITEEZIETE

|

-Synchronization

does not contain stale data.

Synchronize before exporting

Synchronization of the product configuration with the product's defining plug-in ensures that the plug-in

-Destination

@ Directory: [/home/ivan/lDEs

‘VH Browse... ]

O Archive file: [

‘ v ’ | Browse... ’

-Export Options

abe source bundles

Exporting

Use theiEclipse Product export wizard to package and ository

export the product defined in this configuration. target platform
To export the product to multiple platforms:
1. Install the RCP delta pack in the target platform.

2. List all the required fragments on the Dependencies
page.

07/11/13

Finish

PL2 - Construccion de editores de modelos
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Exportar

maquinaEstados

producto (lll)

(=B

Archivo Editar Ver Ir Marcadores Ayuda

&o Atras v Adelante v @ @ &

B =2

=) 50% (&) 2

Lugar: [/home/ivan/IDEs/maquinaEstados

7]

Nombre v Tamano | Tipo Fecha de modifica
b configuration 1elemento carpeta jue 10 nov 2011 13
> (£ plugins 53 elementos carpeta jue 10 nov 2011 13;

> (£ workspace
€ maquinaEstadosIDE

Oelementos carpeta
69,4KiB ejecutable

jue 10 nov 2011 14
jue 10 nov2011 13

- MaquinaEstados Application
File Edit Maquinaestados Editor Window

4 prueba.maquinaestados 2

Help
MaquinaEstados About... L 2 ‘

BIEIR

=8

[ Resource Set Key Assist...

Shift+Ctrl+L

~ & file:/home/ivan/IDEs/maquinaEstados/workspace/prueba.maquinaestados
v <4 State Machine
4 State Inicio
4 State Fin

Event Transicion

[ D)

Selection| Parent | List| Tree| Table Tree with Columns

/home/ivan/IDEs/maquinaEstados/wol

>
= Properties 2 | @ » ok Y =0
Property ' Value |

Condition

Name

Source State Inicio

Target {4 State Fin

Selected Object: Event Transicion

U con
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CONSTRUCCION DE EDITORES DE MODELOS CON
EMF

RESUMEN



;Qué hemos aprendido hoy?

e Desarrollar editores sencillos de modelos
basados en arbol, utilizando Eclipse EMF.

* Desplegar los editores como plugins del
propio IDE.

* Desplegar los editores como productos
impedientes.
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