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WHY SUCH A
FRAMEWORK ?




MOTIVATING EXAMPLE

« UML2 API provides low level metamodel edition facilities :

« Example of the creation of a Association :

 Create an Association :
assocliation = UMLFactory.eINSTANCE.createAssociation()

« Name it “association1”
assocliation.setName (Yassociationl”);

* Create the member ends
pl = UMLFactory.eINSTANCE.createProperty ()
p2 = UMLFactory.eINSTANCE.createProperty () ;

« Set the member ends
assoc.getMemberkEnds () .add (...)

 Type the member ends, set the multiplicities, ...




WHAT ABOUT REORIENTING THE

ASSOCIATION

Classl Class2

pl:Classl p2:Class2

|

|

I

|

|

Let say you reorient the |
association from Class2 to Class3. | Class3

What should be done on the L
UML model ?

N\

Papyrus Team 5
I



BASICS




Ccatech ELEMENT TYPE

High level Element Type Framework

Requests

Element Type Reqistry

Commands

»
»
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Ccatech HIGH LEVEL REQUESTS

IEditCommandRequest
1
AbstractEditCommandRequest
7'y
ConfigureRequest DestroyRequest
] 3
CreateElementRequest DestroyDependentsRequest
t
_ _ DestroyElementRequest
CreateRelationshipRequest
DestroyReferenceRequest
GetEditContextRequest p——
DuplicateElementsRequest
MoveRequest e UnsetRequest
ReorientRequest SetRequest
/)
l ]
ReorientReferenceRelationshipRequest ReorientRelationshipRequest
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HOW COMMANDS ARE
COMPUTED BY THE FRAMEWORK

Find the elementType
corresponding to the element
being edited

Use the matchers to find the
appropriate one.

Get the base command (from the
specialized metamodelType)

Look for adwvices that are bound
to the elementtype.

Produce the final command: base
command surrounded by the pre
and post actions from the
advices bound to the
elementtype.

Element Type Reqistry

MetamodelType

*| specializes

SpecializationType

0.1

Matcher

Advices
(pre and post actions)

~

1
J
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FROM RESEARCH TO INDUSTRY

Ceatech BASE COMMANDS : THE EDITHELPERS Lust

Methods to
override to
provide the
appropriate
commands

AN

4 OF AbstractEditHelper
@ © AbstractEditHelper{)

o

defaultContainmentFeatures : Vap

@ . canEdit(IEditCommandRequest) : boolean
@ . getEditCommand(IEditCommandRequest) : ICommand

oD 00000 e 9 0 OO O E B

getbditCommand({IEditCormmandRequest, IEditHelperAdvice[]) : [Command
configureRequest{IEditCommandRequest, IEditHelperAdvice[]) : void
approveRequest{IEditCommandRequest, IEditHelperfdvice(]) : boolean
configureRequest(IEditCommandRequest) : void
approveRequest(lEditCommandRequest) : boolean
getEditHelperAdviceIEditCommandRequest) : [EditHelperfdvice[]
createCommand(IEditCommandRequest) : ICompositeCommand

getlnstead Command(EditCommandRequest) : [Command
getContainedValues(EQbject, EReference) : List
getConfigureCommand{ConfigureRequest) : ICommand
getCreateRelationshipCommand(CreateRelationshipRequest) : [Command
getCreateCommand(CreateElernentRequest) : [Command
initializeDefaultFeature{CreateklementRequest) : void
getDefaultContainmentFeature(ECIass) : EReference
getDefaultContainmentFeatures() : Map

getSetCormmand(SetRequest) : [Command
getbditContextCommand(GetEditContextRequest) : ICommand
getBasicDestroyElementCommand(DestroyElementRequest) : [Command
getDestroyElementWithDependentsCommand(DestroyElementRequest) : [Command
getDestroyElementCommand(DestroyElernentRequest) : ICommand
getDestroyDependentsCommand(DestroyDependentsRequest) : [Command
getDestroyReferenceCommand(DestroyReferenceRequest) : [Command
getDuplicateCommand(DuplicateElernentsRequest) : ICommand
getMoveCommand(MoveRequest) : ICommand
getRecrientReferenceRelationshipCommand(RecrientReferenceRelationshipRequest) : I[Command
getRecrientRelationshipCommand(RecrientRelationshipRequest) : [Command

Details : org.eclipse.gmf.runtime.emf.type.core.edithelper.AbstractEditHelper
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A tech PRE AND POST ACTIONS : ADVICES

USING THE EDITHELPERADVICES

4 © AbstractEditHelperAdvice

@ " AbstractEditHelperAdvice()

@ - getBeforeEditCommand(IEditCommandRequest) : ICommand

@ . getAfterEditCommandIEditCommandRequest) : [Command

< getBeforeCreateRelationshipCommand(CreateRelationshipRequest) : [Command
getAfterCreateRelationshipCommand(CreateRelationshipRequest] : [Command
getBeforeCreateCommand(CreateElernentRequest) : ICommand
getAfterCreateCommand(CreateElementRequest) : ICommand
getBeforeConfigureCommand(ConfigureRequest) : [Command
getAfterConfigureCommand{ConfigureRequest) : [Command
getBeforeDestroyElementCommand(DestroyElernentRequest) : ICommand
getAfterDestroyElementCommand(DestroyElementRequest) : ICommand
getBeforeDestroyDependentsCommand(DestroyDependentsRequest) : [Command

Methods to
override to
define the pre
or post actions

getAfterDestroyDependentsCommand(DestroyDependentsRequest) : ICommand
getBeforeDestroyReferenceCommandiDestroyReferenceRequest) : ICommand
getAfterDestroyReferenceCommand(DestroyReferenceRequest) : [Command
getBeforeDuplicateCommand({DuplicateElementsRequest) : ICommand
getAfterDuplicateCommand({DuplicateElementsRequest) : ICommand
getBeforeEditContextCommand({GetEditContextRequest) : [Command
getAfterEditContextCommand(GetEditContextRequest) : [Command
getBeforeMoveCommand(MoveRequest) : [Command

getAfterMoveCommand{MoveRequest) : ICommand
getBeforeRecrientReferenceRelationshipCommand(RecrientReferenceRelationshipRequest) : [Command
getAfterReorientReferenceRelationshipCommand(ReorientReferenceRelationshipRequest) : ICommand
getBeforeRecrientRelationshipCommand(RecrientRelationshipRequest) : [Command
getAfterRecrientRelationshipCommand(RecrientRelationshipRequest) : [Command
getBeforeSetCommand(SetRequest) : I[Command

getAftersetCommand(SetRequest) : [Command

createType(EQbject, [ElementType, [PregressMonitor) : EChject

Lo ST S T 4 4 O R R I O - o - T - o T o T T R S B

& createType(EObject, IElementType, Map, IProgressMonitor) : EObject
@ . configureRequest(IEditCommandRequest) : void
@ . approveRequest(IEditCommandRequest) : boolean

Details : org.eclipse.gmf.runtime.emf.type.core.edithelper.AbstractEditHelperAdvice Papyrus Team 11




HOW IS IT USED IN
PAPYRUS ?




ELEMENTTYPECONFIGURATION

ARCHITECTURE

Usecase Class

UML Diagram UML Diagram SYSML

UML Diagrams Diagrams

SysML Types

(org.eclipse.papyrus.sysml.service.types)

UML Types

(org.eclipse.papyrus.uml.service.types)

ElementTypesConfigurations Framework
(org.eclipse.papyrus.infra.elementtypesconfigurations)

GMF ElementTypes
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Ccatech IMPLEMENTATION DETAILS

diagram
.elementtype

UML Diagrams| . hfiguration

\_//-
specializes UML Types (org.eclipse.papyrus.uml.service.types)
v
[ [
uml
.elementtype EditHelpers Advices
configuration java java

7

Conforms to -~
K

Elementtypeconfiguration ElementTypesConfigurations Framework
eeore (org.eclipse.papyrus.infra.elementtypesconfiguration)

—

GMF ElementTypes
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THE ASSOCIATION
EXAMPLE







ELEMENTTYPECONFIGURATION
FOR DSML DESIGNERS




Ceatech ANELEMENTTYPE FOR A STEREOTYPE Llist

« Create specific element type that will handle a domain specific
concept identified by a specific stereotype

» Let say, there is an OCL constraint that enforces the class stereotyped
by "MyClass to be active

xMetaclass=
Class

«Stereotypes
MyClass
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Ceatech CREATE YOUR OWN SPECIALIZATIONTYPE Lust

« Create an Elementtypesconfigurations model (e.g.
tutorial.elementtypesconfigurations)
= Create one ElementTypeConfigurationSet

L& tutorial.elementtypesconfigurations &3
4

@ platform:/resource/tutorial/models/tutorial.elementtypesconfigurations
& Element Type Set Configuration http://www.eclipse.crg/uml2/5.0.0/UML

 Add aspecialization type

4 @ platform:/rescurce/tutorial/models/tutorial elementtypesconfigurations
4 [ Element Type Set Configuration http:/fwww.eclipse.org/uml2/5.00/UML
[, Specialization lype onfiguraticn org.eclipse.papyras.aml. vy l1ass

Problemns Target Plat Task Repo Search [T Properties 532 Conscle = O

md R ”
Property Value

Description =

Hint =

Identifier '= org.eclipse.papyrus.uml.MyClass

Kind "= org.eclipse.gmf.runtime.emf.type.corelHinted Type

Mame 1= MyClass

specialized [ypes D = arg.echpse.papyrus.uml.Class
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Ceatech CREATE YOUR OWN SPECIALIZATIONTYPE Lust

 Create an advice and set the qualifiedName of the class

4 [ platform:/resource/org.eclipse.papyrus.elementtypesconfiguration.tuterial/models/tutorial.elementtypesconfigurations
4 [ Element Type Set Configuration http://www.eclipse.org/uml2/5.0.0/UML
a L, Specialization Type Configuration org.eclipse.papyrus.uml.MyClass

G

2 Edit Helper Advice Configuration org.eclipse.papyrus.elementtypesconfiguration. My ClassAdvice

* Problems & Target Platform State ') Task Repositories <y Search [] Properties (% [ Console = O
ER -
Property Value T
Description =
Edit Helper Advice Class Name '= org.eclipse.papyrus.elementtypesconfiguration My ClassAdvice J‘
Identifier L= 3
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Ceatech CREATE YOUR OWN SPECIALIZATIONTYPE Lust

 Develop the advice:

@Override
protected ICommand getAfterConfigureCommand(ConfigureRequest request) {

ICommand resultCommand = null;

EObject elementToConfigure = request.getElementToConfigure();

if (elementToConfigure instanceof org.eclipse.uml2.uml.Class) {
resultCommand = new AbstractTransactionalCommand(editingDomain, "Editing type",
Arrays.asList((WorkspaceSynchronizer.getFile(elementToConfigure.eResource())))) {

@Override

protected CommandResult doExecuteWithResult(IProgressMonitor monitor, IAdaptable info)
‘ throws ExecutionException {
((org eclipse.uml2.uml.Class) elementToConflgure) setIsActive(true);
return CommandResult.newOKCommandResult(elementToConfigure);

}s

return resultCommand.reduce();
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Ceatech CREATE YOUR OWN SPECIALIZATIONTYPE Llist

 How to use the Stereotype information?

= Add an advice that will apply the stereotype as a post action ?

= Add a matcher to the elementType that will fire when the stereotype is
applied to a model element ?

4 @ platform:/resource/org.eclipse.papyrus.elementtypesconfiguration.tutonal/medels/tutorial.elementtypesconfigurations
4 = Element Type Set Configuration http://www.eclipse.org/uml2/5.0.0/UML |

4 L, Specialization Type Configuration org.eclipse.papyrus.uml.MyClass

77 Edit Helper Advice Configuration org.eclipse.papyrus.elementtypesconfiguration.MyClassAdvice
< Stereotype Application Matcher Configuration

4 < Apply Sterectype Advice Configuration
<= Stereotype To Apply Profiles:MyClass

ask Repositories Search [ Properties 23 Problems Target Platform State Task Repositories
Property Value

Search [O] Properties 23

Property Value
Required Profiles = Profile Matcher Class Mame =
Stereotype Qualified Mame I= ProfilexMyClass Profile Uri =
Update Name Ik false Sterectypes Qualified Mames "= ProfilexMyClass
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Ceatech CREATE YOUR OWN SPECIALIZATIONTYPE Llist

 Declare the elementType model using the

org.eclipse.papyrus.infra.elementtypesconfigurations.elementTypeSetConfiguration

extension point

. Extensions

: —
All Extensions L £

Define extensions for this plug-in in the following section,

type filter text

4 4= org.eclipse.papyrus.infra.elementtypesconfigurations.elementTypeSetConfiguration

|%| org.eclipse.papyrus.elementtypesconfiguration.tutorial.element TypeSet (elementTyg

Remuove

O%+%0

Extension Element Details

Set the properties of 'elementTypeSet’ Required fields are dencted by ™'

id® org.eclipse.papyrus.elementtypesconfiguration.tutorial elementTypeSet

path™  modelsftutornal.elementtypesconfigurations
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ELEMENTTYPES AND DIAGRAMS




USE ELEMENTTYPES IN DIAGRAM

EDITORS

 ElementTypes are mostly UML model edition information

 Nevertheless, diagram editors will “ask” how the elementtype
should be represented : the “Semantic Hint”

1. A creation tool is selected by user in the palette
2. The user clicks somewhere in the diagram (the context)
3. Two commands are prepared

1. The semantic command (using the elementtype framework as
presented before)

2. The graphical command (using viewpoviders)

4., If both the semantic and graphical command are executable,
the element is created in the UML model and the
diagrammatic representation is added to the diagram.

4 )
 Semantic Hint V'eWprOV'der

« Context _ View
knows what graphical

representation (semantic hint) can
be in what graphical representation
. (context)

\ 4

v

J
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 Where can | find the hints provided by a given diagram in
Papyrus ? =>in the gmfgen model of this diagram

@ classdiagram.gmfgen &3

|._|>:| Resource Set

> < Gen Top Level Node ComponentEditPart
> <= Gen Top Level Mode SignalEditPart
» <= Gen Top Level Mode InterfaceEditPart
> < Gen Top Level Mode ModelEditPart TN
> < Gen Top Level Mode EnumerationEditPart
> <= Gen Top Level Mode PackageEditPart
——izenTow Leel blede Tedorosaboplbana EdiDad
> | <= Gen Top Level Node ClassEditPart
> < Gen Tu:up Level Mode Primitiw.re?},rpeEditPart
> <= Gen Top Level Mode DataTypeEditPart
> <= Gen Top Level Mode ConstraintEditPart
> < Gen Top Level Node CommentEditPart
> < Gen Top Level Node ShoertCutDiagramEditPart

A i Cmem Tom | maenl Blad Maaeadimm Tl me o +imem DAl M-t
1 | 1]

Selection | Problems

Prablems Target Platform State Task Repositories Search [ P
Property Value

Child Nodes < Gen Child Side Aff
Compartments % Gen Compartment
Diagram Run Time Class E Node -» View
Prirnary Drag Edit Policy Qualified Class Mame =
Reoriented Incoming Links
Shules
Visual ID 1 2008
Without Dernain C false Papyrus Team 26



4 &) platform:/resource/org.eclipse.papyrus.elementtypesconfiguration.tutorial/models/tutorial elementtypesconfigurations
4 [ Element Type Set Configuration http://www.eclipse.org/uml2/5.0.0/UML

a L, Specialization Type Configuration org.eclipse.papyrus.uml.MyClass

[*! Problems “&| Target Platform State [[j) Task Repositories < Search [ Properties 72 B Console

7

< Stereotype Application Matcher Configuration
4 < Apply Stereotype Advice Configuration

4 Stereotype To Apply Profile:MyClass

Property Value
Description =
Hint 1= 2008

Set the hint found in the class diagram to the elementType

Edit Helper Advice Configuration org.eclipse.papyrus.elementtypesconfiguration.MyClassAdvice

ot (&)
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ADVANCED ELEMENTTYPE
CONFIGURATION




Ccatech EXTENSION OF THE FRAMEWORK

 For example, a StereotypeElementType (that will have a
predefined advice and matcher):

1. Create an extension of the elementTypeConfiguration metamodel: an
ecore metamodel with an eClass that inherits from
SpecializationTypeConfiguration (and generate the implementation
with creation extenders)

4 {8 sterectypeklementType
a4 [ StereotypeElementType -» SpecializationTypeConfiguration
44 SpecializationTypeConfiguration
» & Profile: EString
> 5 Stereotype(IM : EString

2. Contribute this new type of elementType with the

org.eclipse.papyrus.infra.elementtypesconfigurations.elementTypeCo
nfigurationType €XtENSIiON point

<elementTypeConfigurationType
configurationClass="org.eclipse.papyrus.elementtypesconfiguration.tutorial.stereotypeE
lementType.StereotypeElementType"
factoryClass="org.eclipse.papyrus.elementtypesconfiguration.tutorial.ElementTypeConfig
urationFactory">

</elementTypeConfigurationType>
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Ccatech EXTENSION OF THE FRAMEWORK

2. Contribute this new type of elementType with the

org.eclipse.papyrus.infra.elementtypesconfigurations.elementTypeCo
nfigurationType €XtENSION point
1 Define the elementtype type metaclass that extends the framework (i.e.
configurationClass)
2. Define the interpreter extension (i.e. the factoryClass)

Extension Element Details

Set the properties of 'elementTypeConfigurationType' Required fields are denoted by ™',

org.eclipse.papyrus.elementtypesconfiguration.tutornial Stereotypeblement TypeFactory
configurationClass™:  org.eclipse.papyrus.elementtypesconfiguration.tutorial. stereotypeblementType.StereotypeklementType
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Ccatech EXTENSION OF THE FRAMEWORK

3. Implement the elementTypeConfiguration framework interpreter
1 Override the factory to predefine an advice that applies the stereotype

public class StereotypeElementTypeFactory extends SpecializationTypeFactory ({

@Override
protected IEditHelperAdvice getEditHelperAdvice (SpecializationTypeConfiguration elementTypeConfiguration) {

1 // Override the factory to predefine an advice that applies the stereotype

}

@Override
protected IElementMatcher createElementMatcher (SpecializationTypeConfiguration configuration) {

2 //Override the factory to predefine a matcher that fires on the stereotype

}
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FURTHER DEVELOPMENTS




Ceatech NEW FEATURES COMING

 New high-level requests
= Profile related requests (e.g. stereotype application)

« Contextualized elementtypes

= Separate elementtypes by specific domain
= Have different registry depending on the specific domain

 Enriched the elementtype predefined types, the matched
predefined types and the predefined advices types
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