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EMF

* Eclipse Modeling Framework
* aka Ed Merks Framework

* Created at IBM ~2002
* Hosted by Eclipse Foundation




What do we want to do with Models?

* Describe structure * Convert
e Edit * Generate
* View * Text
* Code
* Store * Graphics
* Exchange * Documents
» Compare => Artifacts

* Check
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xample: Animals.ecore

AAnimal

[0.*] animals

name : EString

Cat

Dog

[0.1] home

World ]

[0.] providers

{
[0.%] structures
AStructure
capacity : EInt
N
House [0.1] house Hut
[0.*] huts
[1..1] address
Address

street : EString
place : EString

zip : EString

#] animals.ecore 2
« &) platform:/resource/Animals/model/animals.ecore
~ @ animals
v H AAnimal
= name : EString
B Cat-> AAnimal
&% providers : House
~ [ Dog -> AAnimal
= home : AStructure
~ H World
&% animals : AAnimal
£ structures : AStructure
v H AStructure
= capacity : Elnt
v [ Hut -> AStructure
= house : House
v H House -> AStructure
5* address : Address
£ huts : Hut
B Address
= street : EString
= place : EString
= zip : EString

¢

¢

[ Properties i3

Property Value
Changeable & true
Container % false
Containment & true
Default Value Literal =
Derived % false
EKeys =
EOpposite =
EType B AAnimal
Lower Bound =1
Name 'S animals
Ordered & true
Resolve Proxies & true
Transient % false
Unigue & true
Unsettable % false
Upper Bound -1

Volatile % false



#2 World2.xmi 2
~ g platform:/resource/Animals/model/World2.xmi
~ @ World
@ House 0
4 Hut0
4 Hut 23
#)] platform:/resource/Animals/model/animals.ecore

O Properties 2

Property Value
Capacity '=0
Huts '= Hut 23

@l Problems

1 error, 0 warnings, 0 others
Description

~ @ Errors (1 item)

@ The required feature ‘address' of ‘House 0" must be set

Example: Two Animal Worlds

% World1.xmi 2
~ & platform:/resource/Animals/model /MWorld 1.xmi
~ < World
4 Doqg Fiffy
4 Dog Lassy
4 (Cat Garfield
~ 4 House 4
4 Address 1600 Park Av.
<4 Hut 1
<4 Hut 2
~ <4 House 55
4 Address Unknown
#] platform:/resource/Animals/model/animals.ecore

Resource Path

World2.xmi JAnimals/model



Why can all these parts work together?

* Shared structure description .ecore

* Generic concepts Can describe everything

» Reflection “Tell me about your own structure”
* Common runtime Small + Fast

Extensibility Plug in + improve other parts



Ecore structural concepts

* EClass: Container like object-orientation class

e EAttribute: Primitive value String, int, ...

* EReference: Link to other EClass A contains B; C points to D
 EEnum: List of values (EEnumlLiteral) yes | no | maybe

e EOperation: Behavior like object-orientation method

Additional: EAnnotation, EPackage, EParameter, EGenericType, ETypeParameter



Model vs. GenModel

#] animals.ecore

~ #] platform:/resource/Animals/model/animals.ecore

~ @ animals
~ B AAnimal

= name : EString

<

B Cat -> AAnimal

&% providers : House
~ B Dog -> AAnimal
= home : AStructure

~ B World

&% animals : AAnimal
&% structures : AStructure

~ [H AStructure

= capacity : Elnt

~ B Hut -» AStructure
= house : House

~ H House -> AStructure
T address : Address

&% huts : Hut

~ H Address

= street: EString
= place : EString
= zip : EString

[ Properties 2

Property
Changeable
Container
Containment
Default Value Literal
Derived
EKeys
EOpposite
EType
Lower Bound
Name
Ordered
Resolve Proxies
Transient
Unigue
Unsettable
Upper Bound
Volatile

Value

% true
% false
% true
=

x false

5 AAnimal
5 0

'= animals
% true

% true

x false

% true

x false

i _1

x false

[ animals.genmodel 2
~ B Animals
~ @ Animals
~ E AAnimal
= name : EString
E Cat-> AAnimal
&= providers : House
~ E Dog -> AAnimal
= home : AStructure
~ B World
&% animals : AAnimal

<

&2 structures : AStructure

~ H AStructure
= capacity : Elnt
Hut -> AStructure
= house : House
~ E House -> AStructure
5" address : Address
&% huts : Hut
~ H Address
= street : EString
= place: EString
= zip: EString

¢
m

[ Properties 2

Property

~ Ecore
Feature

v Edit
Children
Create Child
Notify
Property Category
Property Description
Property Editor Factory
Property Filter Flags
Property Multi-line
Property Sort Choices
Property Type

v Model
Documentation
Get-accessor Body
Suppressed Get Visibility
Suppressed Is Set Visibility
Suppressed Set Visibility
Suppressed Unset Visibility

Value

£ animals : AAnimal

& true

& true
& true




Generated Java code

~ & Animals
~ [ src-gen

~ H animals
~ [/ AAnimaljava

]
~ @ AAnimal Don t IOOk

& getName() : String H
& setName(String) : void at th IS
« [B Addressjava
~ @ Address
& getPlace() : String ~ B animalsimpl
& getStreet() : String [ AAnimallmpljava
& getZip() : String [ Addressimpl java
& setPlace(String) : void [ AnimalsFactorylmpljava
¢ setStreet(String) : void [ AnimalsPackagelmpljava
& setZip(String) : void [t AStructurelmpl java
i AnimalsFactory java [ Catimpl,java
[# AnimalsPackagejava [ Doglmpljava
w [# AStructurejava [ Houselmpljava
~ O AStructure [ Hutlmpl java
& getCapacity() : int [3] Worldimpljava
& setCapacity(int) : void ~ H animals.util
v [/ Catjava [ AnimalsAdapterFactoryjava
~ O Cat [ AnimalsSwitch,java
¢ getProviders() : EList<House >
v [P Dogjava
+~ O Dog
& getHome() : AStructure
& setHome(AStructure) : void
v [/ Housejava

~ O House

& getAddress() : Address

& getHuts() - EList<Hut>

& setAddress(Address) : void
[ Hutjava
« @ Hut

& getHouse() : House

4

& setHouse(House) : void
[# World java
~ @ World
& getAnimals() : EList<AAnimal>

<

& getStructures() : EList<AStructure=



EMF runtime classes

* EObject: Supertype of all

model elements like Java Object
* EList: List with powers e.g. bi-directional references
* Resource: “File” world1.xmi

* ResourceSet: Connected “files” can cross-reference



Spanning Tree +

* ResourceSet

* Resource "worldAnimals.xmi”

* World
* Cat”Garfield”
e providers
* Dog "Fiffy”
* home
* Resource "AlIMyBuildings.xmi”

* World
*—7 Hut capacity 1
* house
Hut capacity 2
* house
House capacity 55
Address “Unknown”
huts

Crosslinks

EMF model instance

[ ResourceSet

resources

Graph
Resource “WorldAnimals.xmi” ]
|content
T Wl

animals

Cat
“Garfiled”

providers

Address
“Unknown”

Hut
capacity 1
e/

Hut
capacity 2

Resource “AllMyBuildings.xmi” }

House
capacity 55

World
Tcontent




EMF API

 Utilities Not covered:
* Notification * Transaction
* Proxies  Commands (Ul integration incl.
* Reflection undo/redo)
* Validation
e Ul editors

* Maps (Dictionaries)
* Derived properties



EMF API: Utilities

* MyPackageFactory: Create new EObject instances
e EcoreUtil: Copy, name, resolve, navigate, ... EObjects

* Diagnostician: Generic entry point to validation



EMF API: Notification

Get informed about any change in your model

e Can react by:
e Updating Ul
* Updating other parts of model

* Internally used for bi-directional references



EMF API: Proxies

Stand-ins for References to non-loaded target EObjects

ResourceSet

«Resource»
World1.xmi

Dog “Fiffy”

A 4

«eProxy»

House

EcoreUtil.resolveAll(fiffy)

ResourceSet

«Resource»
World1l.xmi

Dog “Fiffy”

«Resource»
World2.xmi

\ 4

House




EMF API: Reflection

Process and navigate EMF model without knowing its specific structure

e eContainer(): Parent in spanning tree
» eContents(): Children in spanning tree
» .eGet(): Get Attribute or Reference
 .eSet(): Set Attribute or Reference

* eResource(): Containing Resource
 eClass(): EClass of current EObject



EMF Links

* FAQ: http://wiki.eclipse.org/EMF/FAQ
* Documentation: http://www.eclipse.org/modeling/emf/docs/

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

* Forums: https://www.eclipse.org/forums/index.php/i/5/
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