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En la clase anterior...

 Estudiamos como construir editores de
modelos reflexivos (basados en arbol)
utilizando Eclipse EMF.

* Despliegue de editores como plugins de
Eclipse (PDE) y como productos
independientes (RCP).



Contenidos

e Introduccion
e Proceso de desarrollo
e Un editor de diagramas E/R



DESARROLLO DE EDITORES GRAFICOS CON GMF

INTRODUCCION



Instalacion GMF

Eclipse Modeling Components Discovery ’%
Pick a modeling component to install it. I_E:[l]

Find: [ f] Incubation |
Concrete Syntax Development a
Tools and frameworks to develop dedicated modeling tools.

0 & Extended Editing Framework by Eclipse.org, EPL. ®
EEF (Extended Editing Framework) is a presentation framework for EMF
models.

Graphical Modeling Framework Tooling byEclipse.org, EPL |
GMF Tooling is a framework to generate functional graphical editors |
based on the GMF Runtime.

O @ Graphiti (Incubation) by Eclipse.org, EPL @

Graphiti is a graphical API that enables the fast and easy creation of
graphical tools for any kind of domain models.

O )-’\Xtext by Eclipse.org, EPL ®

Xtext is a framework for development of programming languages and
domain specific languages (DSLs).

Modeler

Modeling environment tools.

O C) Papyrus (Incubation) by Eclipse.org, EPL @ |

Help —» Install Modeling Components
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Graphical Modeling Framework

* GMF es el proyecto de Eclipse que nos
ayudara a construir editores graficos para
nuestros DSLs.

e GMF Tooling: componente que nos permitira
definir la funcionalidad del editor y
automaticamente construir el plugin
correspondiente.

* GMF Runtime: componente encargado de
ejecutar el editor visual

* GMF Notation: componente que proporciona
el mecanismo para persistir e intercambiar
informacion de los diagramas visuales.



Ejemplo editor GMF

-V

%) erm
4 =z Palette
NCECY R
(= Objects

# EPackage
B EClass

& EDataType
£ EEnum

[& erm.genmodel

= EAnnotation

% EOperation
= EAttribute
= EEnumLiteral
&= Details Entry
= Connections
= EReference
“% Inheritance
== EAnnotation link

s = a
ev 08w saw
L0, aQ a

%] *Test 2

H Metaclase1

# N Bv 3~ [100%

v v

EReference0

H Metaclase2

0.1

[<]

l

El propio editor visual de metamodelos en EMF es un
ejemplo de editor grafico, con el cual podemos disenar
modelos de dominio basados en Ecore.



Caracteristicas

» Desarrollo de editores visuales sin
escribir codigo.

* Edicion de propiedades visuales: colores,
fuentes, estilos de lineas, etc.

e Funciones adicionales como la ordenacion
automatica de elementos, reglas, zoom...

* Edicion de etiquetas de los elementos
directamente sobre el area de trazado.



Caracteristicas (I1)

e Exportacion de modelos a varios
formatos de imagenes.

* Integracion con el clipboard del sistema.

e Utilizacion de elementos visuales como
contenedores de otros elementos.

* Integracion de restricciones y validaciones
mediante el lenguaje OCL.



DESARROLLO DE EDITORES GRAFICOS CON GMF

PROCESO DE
DESARROLLO



Proceso generativo de desarrollo

Crear modelo
de generacion
de codigo EMF

Generar Plug-ins
Edit y Editor

Disenar
modelo de
dominio

‘ Desplegar Plug-in
Diagram

Crear Prt;yecto Desarrollar
EM definicion grafica

Desarrollar Crear modelo

modelo de de generacion Generar Plug-in

mapping de codigo GMF

Diagram

Desarrollar
definicion de las
herramientas




Modelos implicados

v (= model

#] erm.ecore

%) erm.ecorediag
s erm.genmodel
& erm.gmfgen
4 erm.gmfgraph
B erm.gmfmap
&2 erm.gmftool

e Dominio (.ecore)

* Generacion de codigo EMF
(.genmodel)

* Definicion grafica
(-gmfgraph)
e Herramientas (.gmftool)

* Mapeo entre los modelos
anteriores (.gmfmap)

* Generacion de codigo
GMF (.gmfgen)



Desarrollo con GMF

e E| desarrollo de editores GMF no es del
todo sencillo.

 La generacion automatica de modelos no
es determinista 100%.

* Tenemos que revisar, ajustar y validar
cada modelo generado.

* En caso de tener que regenerar un
proyecto o un modelo, debemos
previamente borrarlo del sistema de
ficheros.



DESARROLLO DE EDITORES GRAFICOS CON GMF

UN EDITOR DE
DIAGRAMAS E/R



Diagrama entidad/relacion

 E pPelicula R participa E Actor

E Premio R tiene

Vamos a construlr nuestro primer DSL
visual!!
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Creacion proyecto

Select a wizard

Creates new blank GMF project

Wizards:

[type filter text

v (= Graphical Modeling Framework
4 Guide Mapping Model Creation
™ New GMF Project
) Reconcile Graphical Definition Model
4 Reconcile Tooling Definition Mod
) simple Graphical Definition Mode
4 simple Tooling Definition Model

New GMF Project
New GMF Project
Creates new blank GMF project

3
\ ’ B |
e -}
/\j :

Show Dashboard

—  Show dashboard view for the created project

Show dashboard view for the created project

GMF

New GMF Project

P = Default

Project name: [erml

P = Java

Use default location

Location: [/home/ivan/Proyectos/workspacePLz/erm

H Browse... ]

Finish

<Back ][

Next> ||

Cancel ][ Finish ]

File - New —» GMF Project..
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GMF Dashboard

s ¢ _ &8 Graphical Def Model
-g ]f GR-A-THIT.T; <not specified>
FRAMEWORK .
___ Select/Edit/Create

#) Domain Model & Mapping Model

J b emarEiad- [~ RCP
: erm.ecore <not specified>
Derive Combine Transform

Select /Edit/ Create Select /Edit / Create

[ Domain Gen Model & Tooling Def Model & Diagram Editor Gen Model
erm.genmodel <not specified> <not specified>

Select / Edit / Reload Select /Edit / Create Select /Edit / Create
Generate diagram editor

Esta vista nos guiara durante gran parte del proceso de
construccion del editor grafico
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Disenar metamodelo (modelo de
dominio)

H ERMDiagram relationships H Relationship
n 0_» | = hame : EString
<enumeration>>| Q
£ ERMDataType 0..*
- String entityRelgtionships
= Number
- Decimal
- Date attributes entities
0.*
H Attribute H Entity
= name : EString 0. = name : EString
= type :ERMDataType | entityAttributes

Fi1le - New — Ecore Diagram..

Recordatorio: establecer las propiedades Name, Lower
Bound, Upper Bound, Is Containment, ID y EType



Derivar modelo de generacion de
codigo EMF y generar plug-ins

".[E erm.genmodel sg

v # Erm
v E ERMDiagram
&= entities : Entity
&2 relationships : Relationship
&2 attributes : Attribute
v H Entity
&2 entityAttributes : Attribute
&= entityRelationships : Relationship
= name : EString
v H Relationship
= name : EString
v [H Attribute
= name : EString
= type: ERMDataType

perve i |

[ Domain Gen Model

erm.genmoadel

[ .genmodel ]

Select/ Edit /Reload

v 2erm
v @#src
Dt erm
D # erm.impl
b g erm.util
=\ JRE System Library [JavaSE-1.6]
=i Plug-in Dependencies
(= META-INF
= model
ab build.properties
plugin.properties
4 plugin.xml
b = erm.edit
D = erm.editor
D = erm.tests

v v v v

Generate All..
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Derivar modelo de definicion de
herramientas

GMFTool Model

Create a new GMFTool model

- Domain Model ‘%
T e e Select file with ecore domain model. j
[erm/model
Model URL: [Browse File System...] [Browse wOrkspace...] [Find In wOrkspace...]
T latform:/resource/erm/model/erm.ecore Load
& META-INF lp / yerm/modey | [Load |
P = src Attribute
=l L ERMDiagram
File name: | TN TL Entity

Relationship

ect / Edit/ Create

& Tooling Def Model
<not specified>

Select/Edit/ Create
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Generacion de herramientas

Tooling Definition \
Specify basic tooling definition of the domain model. °

Domain model elements to process:

v 4 Tool Registry

Element B E v @ Palette ermPalette
v H ERMDiagram =p= ¥ 4 Tool Group erm
&3 entities : Entity U [ D <4 Creation Tool Entity
s2 relationships : Relationship O b o tion Tool Enti LitvAEEribut
&2 attributes : Attribute T Creation Tool EntityEntityAttributes
~ B Entity & O P 4 Creation Tool EntityEntityRelationships
&2 entityAttributes : Attribute % P 4 Creation Tool Relationship
&2 entityRelationships : Relationship % P 4 Creation Tool Attribute
H Relationship M O
H Attribute M O
Selection Parent ] List] Tree\ Table\ Tree with Columns \
@ [ <Back ]‘ Next > \ [ Cancel ] [ Finish ]

Con este asistente podemos construir herramientas (de
tipo nodo o tipo conexion) para los elementos de nuestro
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Modelo de herramientas

v 2 platform:/resource/erm/model/erm.gmftool
Avd
v @ Palette ermPalette
v 4 Tool Group Nodes

v < Creation Tool Entity
4 Default Image
4 Default Image

v < Creation Tool Relationship
4 Default Image
4 Default Image

v < Creation Tool Attribute
4 Default Image
4 Default Image

v 4 Tool Group Links

v < Creation Tool Entity Attributes
4 Bundle Image icons/full/obj16/EntityAttributes.gif
4 Bundle Image icons/full/obj16/EntityAttributes.gif

v < Creation Tool Entity Relationships
4 Bundle Image icons/full/obj16/EntityRelationships.gif
4 Bundle Image icons/full/obj16/EntityRelationships.gif

Selection|Parent List Tree| Table Tree with Columns

* GMF permite
personalizar las
herramientas y como
estas aparecen en la
paleta.

e Cada herramienta
utiliza icono grafico
(metafora) para
representar el
concepto del
metamodelo a utilizar
en nuestro editor.



Ajuste de las herramientas (I)

v @ Palette ermPalette

v 4 Tool Group Nodes
P 4 Creation Tool Entity
P 4 Creation Tool Relationship
P 4 Creation Tool Attribute

v 4 Tool Group Links
RS \
P 4 Creation Tool Entity Attributes

Selection| Parent| List| Tree Table Tree with Columns

El Console [ Problems | @ GMF Dashboard = Properties &2

gl A1
Property Value
Description % Link entities with others
Title I= Entity Relationships

Personalizar propiedades Description y Title de las
herramientas (Creation Tools) y definir grupos (Tool Groups),
estableciendo la propiedad Collapsible a true.



Ajuste de las herramientas (Il)

v 4 Creation Tool Attribute
4 Default Image
4 Default Image
v <4 Creation Tool Entity Attributes

.¢.
4 Bundle Image icons/full/obj16/EntityAttributes.gif

v 4 Tool Group Links
P < Creation Tool Entity Relationships
Selection Parent| List| Tree| Table Tree with Columns

El Console [ Problems | @ GMF Dashboard | = Properties &2

= E) 3
Property Value
Bundle % erm.edit
Path % icons/full/obj16/EntityAttributes.gif

Para modificar los iconos de las herramientas de tipo nodo,
tenemos que reemplazar las imagenes (Default Images) que se
encuentran dentro el proyecto .edit. Para las herramientas de

tipo link, debemos anadir las imagenes y luego referenciarlas

(Bundle Images).



Derivar modelo de definicion grafica

GMFGraph Model

Create a new GMFGraph model

Enter or select the parent folder:

[erm/model

Yoo win

&= META-INF

P = src

| N | TS

File name: | SEE T TeTs

&l Graphical Def Model
<not specified>

Select/Edit/ Create

AN
LY.
Domain Model ;
|
Select file with ecore domain model.
Model URI: [Browse File System...] [Browse WOrkspace...] [Find In WOrkspace...]
[platform:/resource/erm/model/erm.ecore ] [ Load ]

Diagram Element:

Attribute
ERMDiagram

Entity
Relationship

@ <Back ][ Next > ][ Cancel H Finish

[4/11/13  PL2 - Desarrollo de editores graficos con GMF 25



Generacion de los graficos

Graphical Definition

Specify basic graphical definition of the domain model. | |

Domain model elements to process:

~ I platform:/resource/erm/model/erm.gmfgraph

Element a| /| A
~ E ERMDiagram T ¥ <4 Canvaserm
&% entities : Enkity - iE D <4 Figure Gallery Default
& relationships : Relationship O . . .
&% attributes : Attribute m 4 Node Entity (EntityFigure)
~ B Entity MO 4+ Node Relationship (RelationshipFigure)
= name : EString %) . . .
52 entityAttributes : Attribute v 4 Node Attribute (AttributeFigure)
&% entityRelationships : Relationship % < Connection EntityEntityAttributes
~ H Relationship MO . . . . .
= name: EString 2 < Connection EntityEntityRelationships
< B Attribute M O <4 Diagram Label EntityName
= name: EString - 4 Diagram Label RelationshipName

4 Diagram Label AttributeName

@ [ <Back ]‘ Next > ‘ [ Cancel ] [ Einish ]

Con este asistente podemos construir los elementos
graficos (nodos, conexiones o etiquetas) para los
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Modelo de definicion grafica

| platform:/resource/erm/model/erm.gmfgraph
4 Canvaserm
¥ < Figure Gallery Default

vv vV

4>

<>

4 Polyline Decoration EntityEntityAttributesTargetDecorz
4 Polyline Decoration EntityEntityRelationshipsTargetDec
< Figure Descriptor EntityFigure

<> Figure Descriptor AttributeFigure

< Figure Descriptor RelationshipFigure

< Figure Descriptor EntityEntityAttributesFigure

< Figure Descriptor EntityEntityRelationshipsFigure

> Node Entity (EntityFigure)
> Node Relationship (RelationshipFigure)

4 Node Attribute (AttributeFigure)
< Connection EntityEntityAttributes

A

< Connection EntityEntityRelationships

<4 Diagram Label EntityName

4 Diagram Label RelationshipName
4 Diagram Label AttributeName

 GMF permite dibujar
formas geometricas
escalares e imagenes
personalizadas sobre
el area de trazado
(canvas).

e Cada elemento
grafico es altamente
personalizable:
colores, texturas,
textos, etc.



Ajuste de la definicion grafica (I)

~ % Fiqure Descriptor AttributeFigur
v + ellpse ———————>
< Flow Layout false

< Background: gray
4 Label AttributeNameFigure
< Child Access getFigureAttributeNameFigure
v < Figure Descriptor RelationshipFigure
v <4 Scalable Polygon
< Flow Layout false
< Background: orange

4 Label RelationshipNameFigure
<+ (0,30)

¢ 600 ————>
< (60,30)

< (30,60)

<+ (0,30)
< Child Access getFigureRelationshipNameFigure

(0,30)

+Y

- @300 *X
(60,30)
(30,60)

Los elementos Figure Descriptor engloban los aspectos
graficos y sus propiedades visuales. Para cambiar el tipo de
grafico, es necesario crear un nuevo descriptor, anadirle el

grafico deseado y trasladar sus propiedades.



Ajuste de la definicion grafica (ll)
jv 4 Canvas erm g
P < Figure Gallery Default
+ Node Entity (EntityFigure)
4 Node Relationship (RelationshipFigure)
4 Node Attribute (AttributeFigure)
< Connection EntityEntityAttributes
< Connection EntityEntityRelationships
<4 Diagram Label EntityName
4 Diagram Label RelationshipName
<4 Diagram Label AttributeName

Console ’EZ_ Problems "0 GMF Dashboard | = Properties 23 )
operty Value

Affixed Parent Side = NONE

Content Pane

Figure 4 Figure Descriptor EntityFigure
Name T="ENticty

Resize Constraint 'S NSEW

Tenemos que revisar que cada elemento Node, Connection o
Diagram Label tenga asociado su Figure Descriptor.
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Derivar modelo de mapping

Create GMFMap model B) 24
GMFMap Model
Create a new GMFMap model
* S
Enter or select the parent folder: EEeE el E e plmaCEl
Select Domain Model
[erm/model
Load domain model and select element for canvas mapping.
(& META-INF Model URI: [Browse File System...] [ Browse WOrkspace...] [ Find In Workspace... ]

[platform:/resource/erm/model/erm.ecore ] [ Load ]
File name: [ » Use one of the predefined models:
Package: [erm 2 ]
Class:
Attribute
BB ERMDiagram
| Entity
@ ‘_ Relationship
pct / Edit / Create
@ [ <Back ][ Next > ] [ Cancel ] | Finish

& Mapping Model

Combine <not specified>

Select/Edit/Create

Tooling Def Model 14/11/13
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Derivar modelo de mapping (ll)

Select Diagram Palette l

Load tooling definition model and select diagram palette for canvas mapping.

Model URL: {Browse File System...] E Select Diagram Canvas

Load graphical definition model and select diagram canvas for canvas mapping.

[platform:/resource/erm/model/erm.gmftool

Model URL: [ Browse File System... ] | Browse Workspace... ] { Find In Workspace... ]

Diagram Palette: [ ermPalette

[] Create new model [platform:/resource/erm/model/erm.gmfgraph ] {Load ’

» Use one of the predefined models:

Diagram Canvas: l erm

<>

@ < Back D

Nuestro mapping combinara los elementos del modelo de
dominio, los elementos graficos y las herramientas.
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Generacion del mapping

Create GMFMap model

(@
3

Mapping

Map domain model elements

Nodes e s
Entity (Entity; entities) S
Relationship (Relationship; relationships)
Attribute (Attribute; attributes)

Links

entityAttributes : Attribute (EntityEntityAttributes; <unspecified>)
entityRelationships : Relationship (EntityEntityAttributes; <unspecified>)

Structure Edit
Element:
Containment:
Target Feature: vmge...'
Visual -Constraints ' '
Diagram Element: Specialization:
Initializer:

®@

| Cancel | | Finish |

Tenemos que confirmar que elementos del dominio son nodos
(as node €) y cuales son links (as link =)



Modelo de mapping (1)

s Palette 3

heao-

(= Nodes ®
E Entity

) R Relationship
A Attribute
& Links @
.~ Entity Attributes
ipd_El Relationship | /" Entity Relationships
o
[c<enumeral tion>:
2 ERMDataType| * . e
stng btionships E Pel R participa E Actor
Number |
& attributes >

o

B Attribute
= name : EString -
© type :ERMDataType | entityAttributes

Element

Canvas Mapping

Node Mapping

Feature Label
Mapping
Link Mapping

Ecore
Element

Metaclase raiz

Metaclase

Gmfgraph

Element

Canvas

Node

Metaclase.atributolD Label

Metaclase.asociacion

14/11/13

Connection

Gmftool
Element

Palette

Creation Tool

Creation Tool
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Modelo de mapping (Il)

* Este modelo permite
vincular los elementos

"]
v 4 Mapping del metamOdelO, Con
¥ 1 Top Node Reference <relationships:Relationship/Relationship>
< I1 Node Mapping <Relationship/Relationship> TR~ ~ fi
ab Feature Label Mapping false Su defl nICIOn graflca y
¥ ¥ Top Node Reference <attributes:Attribute/Attribute> S u h e r.r.am i e nta

+ Il Node Mapping <Attribute/Attribute>
ab Feature Label Mapping false

¥ ¥ Top Node Reference <entities:Entity/Entity> ([ EI mOdeIO de mapping
+ Il Node Mapping <Entity/Entity>
&b Feature Label Mapping false generado de fo rma

< Link Mapping <{Entity.entityAttributes:Attribute}/EntityEntityAttributes>

;]tinkMa:;ping.<{Entity.entityRelationships:Relationship}/EntityEntityRelati automética Por- GMF
anvas Mapping
necesita ser
completado y validado.



Ajuste del mapping (I)

¥ ¥ Top Node Reference <entities:Entity/Entity>

ab Feature Label Mapping false
< Link Mapping <{Entity.entityAttributes:Attribute}/EntityEntityAttributes>

< Link Mapping <{Entity.entityRelationships:Relationship}/EntityEntityRelations
Canvas Mapping

> 2 nlar .
Selection Parent List Tree Table Tree with Columns\

= Console ‘E_ Problems "‘0 GMF Dashboard |{E3 Properties 23\

Property Value
BJe 3 23 u aClo
Element E Entity
7 Misc

Related Diagrams
7 Visual representation

Appearance Style

Context Menu :

Diagram Node < Node Entity (EntityFigure)
Tool 4 Creation Tool Entity

Debemos revisar las propiedades de cada Node Mapping,
para asegurar que se vinculen los elementos correctos.
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Ajuste del mapping (l1)

¥ ¥ Top Node Reference <entities:Entity/Entity>
v I1 Node Mapping <Entity/Entity>
" Feature Label Mapping false

Selection-ll Parent] List‘ Tree] Table \ Tree with Columns \

= Console ’E_ Problems ".0 GMF Dashboard ‘ = Properties 33

Property Value
7 Domain meta information
Features to display = Entity.name:EString
Features to edit = Entity.name:EString
7 Misc
Diagram Label < Diagram Label EntityName
Read Only % False
7 Visual representation
Edit Method = MESSAGE_FORMAT
Editor Pattern =
Edit Pattern =
View Method 'S MESSAGE_FORMAT
View Pattern =

Debemos incluir los Feature Label Mapping que necesitemos
y verificar que se vinculen los elementos correctos.
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Ajuste del mapping (lll)

< Link Mapping <{Entity.entityAttributes:Attribute}/EntityEntityAttributes>

' Link Mapping <{Entity.entityRelationships:Relationship}/EntityEntityRelationships>
Canvas Mapping

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

E console ‘Eﬁ Problems "0 GMF Dashboard | & Properties ?,3\

Property Value

~ Domain meta information
Containment Feature
Element

Source Feature

Target Feature |F; Entity.entityRelationships:Relationship
v Misc

Related Diagrams
v Visual representation

Appearance Style

Context Menu

Diagram Link

Tool

& Connection EntityEntityRelationships
# Creation Tool Entity Relationships

Debemos revisar las propiedades de cada Link Mapping,
para asegurar que se vinculen los elementos correctos.
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Derivar modelo de generacion de
codigo GMF y generar plug-in

| v 1= erm.diagram
& erm.gmfgen 2 - ’

: v #src
[ Resource Set D 8 erm.diagram.application
v & platform:/resource/erm/model/erm.gmfgen P # erm.diagram.edit.commands

P # erm.diagram.edit.helpers

P i erm.diagram.edit.parts

P i erm.diagram.edit.policies

P erm.diagram.parsers

P i erm.diagram.part

P # erm.diagram.preferences

P i erm.diagram.providers

P i erm.diagram.sheet

=\ JRE System Library [JavaSE-1.6]
=i Plug-in Dependencies

(= icons

= META-INF

s build.properties
messages.properties
plugin.properties

4 plugin.xml
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~ =+ Gen Editor Generator erm.diagram
P 4 GenDiagram ERMDiagramEditPart
4 GenPlugin Erm Plugin
4 Gen Editor View erm.diagram.part
4 GenDiagram Updater ErmDiagramUpdater
P < Property Sheet erm.diagram.sheet
P 4 GenApplication ErmApplication
P < Gen Parsers ErmParserProvider
P 4 Context Menu

v v v

Select/Edit/ Create
Generate diagram editor




File Edit Diagram Window Help
| =
“Ubuntu “][9

[d) *prueba.erm_diagram £ ‘

= Properties &2 ’ Bz Outline‘

<% Palette
heam-
= Nodes
E Entity
R Relationship
A Attribute
& Links
" Entity Attributes
/" Entity Relationships

U
A Attribute
Core Property Value
Appearance | Name @ estreno
| Tye =Date

[Project Diagram]

Run as — Eclipse

Application
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DESARROLLO DE EDITORES GRAFICOS CON GMF

RESUMEN



;Qué hemos aprendido hoy?

e Framework GMF para el desarrollo de
editores visuales de modelos.

e Desarrollo basado en la sucesiva
transformacion de modelos.

* Requiere un desarrollo muy ordenado, ya
que es comun cometer errores.

* No siempre debemos confiar en los
modelos intermedios generados
automaticamente por Eclipse.

e Existe una alternativa mas comoda: EuGEN:ia
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