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C2A  THE MOTIVATION

Visual modeling language specification

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
tttt

[Semantic ) Abstract syntax / Visual aspect \
Concrete 4 Graphical )
syntax vocabulary

o Class

*
.....
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Specification
Specification

=}
Specified with models E Rely on "by example” interpretation
Usable by computers T Not usable by computers

CEA | 22 JUNE 2015 | PAGE 2




THE MOTIVATION

GMF-Tooling provides a formalism to specify a modeling
language, and then generate the appropriate diagram editor

Tool builder

Rely on "by example” interpretation

Not usable by computers
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model
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Graphical
definition
(*.gmfgraph)
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definition
(*.gmftool)

Mapping
model
(*.gmfmap)

\

Generator
model
(*.gmfgen)

Diagram editor
(plugin Eclipse)
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THE MOTIVATION

GMF-Tooling provides a formalism to specify a modeling
language, and then generate the appropriate diagram editor

Tool builder Generator
model

(*.gmfgen)

UML spec Diagram editor
(plugin Eclipse)

Rely on "by example” interpretation

X This process has never been used because the
Not usable by computers

GMFGen model had to be adapted anyway
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THE DIAGRAM DEFINITION ARCHITECTURE

Diagram Definition support the MVC pattern required to provide tooling for a visual
language [OMG12].

M3 spec MOF Mapping MOF
. Language _
! — i
Abstract /[ Concrete ) /] ' | N\
Syntax i Syntax i
DI |
M2 spec % : :
il CS Mapping
N cobl | | Specification DG
‘?‘ 1 » | A
M1 user Model =—-- Diagram » Graphics
\ CS Mapping )
A / \ / ING
Model Controller View
{(interchanged) {executed) (rendered)
Abstract 0
---> Instantiates DD Spec DI : Diagram Interchange  AS: Abstract Syntax
Syntax

—{> Specializes D Language DG: Diagram Graphics CS : Concrete Syntax

Spec Graphlcal

Concrete Vocabulary
[OMG12] Object Management Group,

Diagram Definition 1.0 - formal/2012-07-01, SyntaX CEA |22 JUNE 2015 | PAGE 5
OMG, 2012.
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THE DIAGRAM DEFINITION ARCHITECTURE

UMLDI exemplify the use of DD for the specification of the UML
concrete syntax [OMG12].

M3 MOF Mapping MOF
5 Languige ;
Abstract | Concrete : ‘
Syntax i Syntax / : | \
DI
M2 & : 1
UML | umLDl | <t} YML Mapping DG
Specification
) | N ~
| ' group : Group
shape : UMLShape ellipse : Ellipse
| +bounds ={0,0, 50, 30} +center = {25,15}
M1 Purchase : UseCase || | | [ |anel: UMLLabel o Loradi=(2515)
+ bounds .
={10,35, 25,10} UML Mapping text : Text
+ data ="Purchase"
\ \ +hounds = {10, 25, 25, 10}
_

Model Controller View
AbStra’Ct ==-> Instantiates D DD Spec DI : Diagram Interchange
Syntax —1> Specializes g::’leLc DG: Diagram Graphics G raph ICal
—> References
Concrete Vocabulary
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C2A OBJECTIVES OF THE EVALUATION APPROACH

Is the DD standard sufficient to fully
specify the concrete syntax of a
language ?

Build a
use prototype

Generator
@— model @
(*.gmfgen)

build

M2M

Language
specification

Can we generate fully featured
Build a spec-compliant tooling ?

prototype

CEA | 22 JUNE 2015 | PAGE 7



DE LA RECHERCHE A LINDUSTRIE

USE CASE

myDiagram |

classl

= + myProperty: Integer [1]

# + myOperation()

(0.1]

myAssociation

1.1

class2

+ roleName2

+roleNamel

myNestedClasy

Restrictions:

« 1-1 mapping to the abstract syntax
 Reuse UML abstract syntax from Papyrus
 Reuse UML rendering implementation from Papyrus
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C2A  ANALYSIS OF GMFGEN REQUIREMENTS

What we need to know to build the GMFGen model:
» The different kind of graphical element’s behavior
« The different kind of graphical relations

« Connections with the abstract syntax (ModelFacet)
« Connections with graphical vocabulary (FigureViewMap)

myDiagram |
[ GenLabel ] GenLink
classl class2 [
= + myProperty; Integer [1] ;7{ GenCOmpartment ]
[ GenAfxNode ] -
[0.1] myAssociation [1.4
& + myOperation() myNestedClasg
+ roteName2 + roleName
—
\ .
\ —  Inclusion
[ GenNode
[ GenLabelNode ] Edge’s
Source/target
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DELA INDUSTRIE

DOES DD ANSWER THE GMFGEN REQUIREMENTS ?

Do we know enough about graphical element’s behavior distinction ?

i * readOnly, union
{ordered, readOnly, union} DiagramElement { ; Y, H .
JownedElement /diagramElement X
. “1 UML::CommonStructure::Element
/owningElement 0.1 * /modelElement

{readOnly, union} L@

{readOnly, union}

{readOnly, union}

styledElement sharedStyle Style
/source
1 * 0..1
{readOnly, union} styledElement localStyle
/target e
0.1 0.1
{readOnly, union} {readOnly, union} ! ﬁ}‘
Diagram
/sourceEdge * [targetEdge [ *
2 Shape l<}—{ name : String = ""
Edge bounds : Bounds [0..1] documentation : String = ""
waypoint : Point [*] {ordered, nonunique}

resolution : Real = 300

DI meta-model

«metaclass» 2
(UML)

Classifier

*

«Stereotype»

InternallLabel Label

«Stereotype»

«Stereotype»
Compartment

«Stereotype»
Affixed

Only three kind of
graphical elements

Use of a UML profile
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DOES DD ANSWER THE GMFGEN REQUIREMENTS ?

Do we know enough about graphical relations ?

*

| UMLDiagramElement i"

A

UMLShape

A

+ elementIinCompartment
{ordered, subsets ownedElement}

{subsets owningElement}

{subsets owningElement’}

UMLCompartmentableShape

-

{ordered, subsets
ownedElement}
+ compartrnentedShape + compartment

+ owningCompartment
0.1

UMLCompartment

1

*

Extract of UMLDI meta-model

Not enough information on
graphical relations

Person

Attributes

Operations

NestedClassifiers

Enumeration Litterals

Enumeration Litterals

Enumeration Litterals
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DOES DD ANSWER THE GMFGEN REQUIREMENTS ?

Do we know enough about graphical relations ?

*

| UMLDiagramElement i"
A + elementIinCompartment

{ordered, subsets ownedElement} N Ot enou g h I nfo rm atl on on
{subsets owningElernent} g rap h | Cal re | atl 0 n S

+ owningCompartment

£y 0.1

. {ordered, subsets
{subsets owningElement’} ownedElement}

+ compartmentedShape + compartment | UMLCompartment
UMLCompartmentableShape . P

1 *

Extract of UMLDI meta-model

[1 (1 [
= UMLPropertyCompartment = UMLPropertyLabel
[1]
B M
= UMLClassifierShape = UMLOperationCompartment = UMLOperationLabel
[ml} i}
(1
5l & M
Hum LNestedClassifierCompartrment H UMLNestedClassifierlabel
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C2A DOES DD ANSWER THE GMFGEN REQUIREMENTS ?

Do we know enough about abstract syntax connections ?

Each graphical element can be
linked to any abstract syntax

elements

DiagramElement

0.1

{readOnly, union}
/diagramElement

*

* /modelElement

UML::CommonStructure::Element

{readOnly, union}

Extract of DI meta-model

From that, can we automatically deduce connections between graphical
inclusion relations and abstract syntax containments ?
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DOES DD ANSWER THE GMFGEN REQUIREMENTS ?

From that, can we automatically deduce connections between graphical
relations and abstract syntax containments ?

Abstract syntax

Diagram

Package

packagedElement

Simple case, can be solved
automatically
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DOES DD ANSWER THE GMFGEN REQUIREMENTS ?

From that, can we automatically deduce connections between graphical
relations and abstract syntax containments ?

Abstract syntax

Diagram

/ T — . \ State

doActivity

Behavior

XAmbiguous case, can not be
solved automatically
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C2A DOES DD ANSWER THE GMFGEN REQUIREMENTS ?

From that, can we automatically deduce connections between graphical
relations and abstract syntax containments ?

Abstract syntax

Diagram

4 T — : State

doActivity

Behavior

-

Development of an algorithm to analyze the whole UML meta-model.
- 172 containments cases including 34 ambiguous.
—> Considering the UML redefinition mechanism allows to solve only one case.
- Language designer or user intervention is required. CEA | 22 JUNE 2015 | PAGE 14



DE LA RECHERCHE A LINDUSTRIE

(D)
=] Edge

THE SOLUTION PROPOSAL

UMLDI enriched

Graphical element distinction

(D1)
=] Diagram

(©n
= DiagramElement

(D
Shape

(UMLDI)
g UMLDiagramElement

(UMLDI)
= UMLEdge

(UMLDI)
E umLDiagram

(UMLDI)
= UMLShape

(UMLDD) (UMLD) “””{':f;ﬁ;’f"“ (UMLD)) (UMLDY)
H UMLAssociation = UMLClassDiagram e ree— El UMLClassifierShape = UMLLabel
«label» «internallLabel»
UMLDI

g Uh.iLC\ass;hape (Il il
E UMLExternalLabel E UmLinternalL abel

(UMLDD) (UMLDID) (UMLDD) (UMLDD) (UMLDD) (UMLDD (UMLDD) (UMLDID)
= UMLDiagramCompartment = UMLPropertyCompartment = UMLOperationCompartment = UMLNestedClassifierCompartment = UMLPropertyLabel = UMLOperationLabel = UMLNestedClassifier abel = UMLNamel abel




DE LA RECHERCHE A LINDUSTRIE

Cea THE SOLUTION PROPOSAL

UMLDI enriched
« Graphical element distinction
e Syntax enrichment

[ [ H UMLAssociation
[1] 1
= UMLClassDiagram o 0.1 = UMLDiagramCompartment
[* +/uMLSource (0.1 [
=] UMLEdge [1 =] UMLDiagramElement 1 .'.[N | UMLClassifierShape
[*1 [1 +/ UMLOwningElement (4
+/ uMLTarget (1
[0.1]
[*1] +/uMLOwnedElement
E UMLNameLabel
[1] [ "
= UMLPropertyCompartment = UMLPropertyLabel
1

M 1

(1 "
+ uMLClassSource

H UMLAssociation [ = UMLClassifierShape = UMLOperationCompartment = UMLOperationLabel
[* [1
1l
+ uMLClassTarget
[1]
[1 o
[1] [1
(11 (1 8
= UMLNestedClassifierCompartment H UMLNestedClassifierLabel
E UMLN ameLabel 17




DE LA RECHERCHE A LINDUSTRIE

Cea THE SOLUTION PROPOSAL

UMLDI enriched

« Graphical element distinction

e Syntax enrichment

« Connections with abstract syntax elements

o [0.1] (UML)
(UMLDI) o H  Eement
ElUMLDiagramElement | uMLDiagramElement + UMLModelElement
M| M| w [‘] . il
(UMLDD) (UML) (UMLDI) (UML) (UMLDD) o (UMLDD D hssocias
H UMLOperationLabel H Operation = UMLPropertyLabel E Property E UMLClassShape E  dass H UMLAssaciation Association
. 0 (1 [ 1
(UMLDD) " - My (UMLDI) (UML) (UMLDD) H] (UML)
E UMLNestedClassifierLabel = Classifier | |2 yMLDiagram = Package | 5 UMLNameL abel — Namedelement
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C2AQ THE SOLUTION PROPOSAL

UMLDI enriched

« Graphical element distinction

e Syntax enrichment

« Connections with abstract syntax elements
« Graphical element’s behavior distinction

«metaclass»

(UML)
Classifier

*

«Stereotype» «Stereotype» «Stereotype» «Stereotype»
InternalLabel Label Compartment Affixed
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DE LA RECHERCHE A LINDUSTRIE

Cea THE SOLUTION PROPOSAL

Tool generation process

Containments computation

O L L L L LLIN
*

.‘----------------------------------------------------------------..‘ + :n . . ‘:
Execution of the prototype on UMLDI M2M Transformation : Execution of the GMFT M2-||- t|ranusfrorma'uoyn e
* (& UMLDLuml o UMLDMM{H;ZW o o I
i’ DD Generation v ’J;éé-r;erate g E - g::‘::fe Papyrs ciagram g

-
NN NN NN NN NN NN NN NN NN NN NN NN NN QEENEENEEEEENEEEEEEEEEEEEEEEEEmEEn®

M2T Transformation

oS TN NN NN NN RN NN NN NN E NN NN NN NN EENEEEEEEEEAEEEEEEEEEEERRE,

Diagram editor within Eclipse

3
*

ssssssssssasssassnnnnnnnnns®

SOLLELLLEEE L I LR EEEE L PION
+* . . AR
2 Eclipse plugin
4 4 > org.eclipse.papyrus.dd.umldi [org.eclipse.papyrus.dd.codegen master]
4 i# src
> org.eclipse.papyrus.dd.umlidi.editcommands
» # org.eclipse.papyrus.dd.umlidi.edithelpers
» # org.eclipse.papyrus.dd.umidieditparts
» t# org.eclipse.papyrus.dd.umldi.editpolicies
> org.eclipse.papyrus.dd.umidi.parsers
d e p I Oym e nt » [# org.eclipse.papyrus.dd.umidi.part
» i# org.eclipse.papyrus.dd.umldi.preferences
myAssociation '< » i# org.eclipse.papyrus.dd.umidi.providers
myNestedClas: 4 [ > custom-src
- # > org.eclipse.papyrus.dd.umidi
+ =i JRE System Library [JavaSE-18
> =h Plug-in Dependencies
>y icons,
- i > META-INF
> [ viewpoint
5 build.properties
[ messages.properties
[5 plugin.properties
% > pluginxml .,'
.

~? model.di

e
o

R =Diagrams S
myDiagram

'UML(IassDiagram

=Nodes @

" UMLClassShape

= RelationShips @
* UMLAssociation

classl class2
=+ myProperty: Integer [1]

@& + myOperation()

ystTEEEEEEEEREEEEEES

.

*

. S
v .
SassssEEEEEsEEEEEEEEEEEEEEEEEEEt

A

)

AN EEEEEEEEEEEEE W,

%78 UMLDIDiagram 2

*
arsssEsEEEEEEEEEEEEEEEEEEEESE
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THE SOLUTION PROPOSAL

<P model.di

O
myDiagram |

Generated diagram editor

Graphical elements

are correctly handled

classl

& + myProperty: Integer [1]

& + myOperation()

X

myAssociation

class2

myMestedClasg

~=

N

4

8% UMLDIDiagram 2

= 0
“ | 5f Palette b
@ -
= Diagrams 40
.UMLCIassDiagram
mNodes €0
v UMLClassShape
mRelationShips @

" UMLAssociation
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WHAT THE SOLUTION DO

» Improve our understanding of the DD standard : what we can do, what
are the limitations.

» Proposal of a formalism to fully specify the graphical syntax of a language
using the DD standard

« Development of a prototype to validate the proposal.
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WHAT THE SOLUTION DO NOT DO

* Only the very simple cases are handled.
« The graphical vocabulary is not exploited.

« Ad-hoc graphical element’s behavior identification.
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C2A  WHAT THE SOLUTION COULD DO

« Handle the graphical vocabulary using a modular QVTo DI->DG
transformation.

« Handle n-m mapping to the abstract syntax using a framework for
Incremental transformation.

« Handle real label specification.

* Provide a more general and flexible mechanism for graphical element’s
behavior identification, or

* Provide a declarative framework to model Ul interactions.
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HANDLING THE GRAPHICAL VOCABULARY

QVTo
| Mmapping

@ " Diagram canvas

DG

.' Class

—D—C] ! @ FigureViewMap | @ x

—1
+ void paint(Graphics graphics)

Get UMLDI element @

1.

2. Produce DG element FigureViewMap FigureViewMap
3. Render DG element

4. Repalnt rela’ted FlgurevlewMapS + void paint(Graphics graphics) + void paint(Graphics graphics)
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Thank you for your attention
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Any questions ?
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DE LA RECHERCHE A LINDUSTRIE

C2A PROTOTYPE OVERVIEW

B arg.eclipse papyrus.dd.codegen ‘

E Activator B3 common
= DiGenElement E DIGenFactory H DIElementTypeRegistry
MANIFEST.MF /-‘] K
H DiGenLabel H DIGenRootElement

plugin.xml j} F\

=] DIGenCompartment E DiGenFacetedElement

B actions f] K

E ApstractModelProcess E DiGenEdge E DiGenFacetedNode
E GenerateAction /;] E\
H DIGenLabelNode = DIGenCompartmentedNode

H UMLGMFGenCreato /Y:] [7\

H DIGenAfxNode H DIGenMFacetedNade
E DiGenDiagram ElDIGenShape
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C2A PROTOTYPE OVERVIEW

Kind of element handled
(UMLDI meta-model)

Java class

Kind of element
generated
(GMFGen model)

DI::Diagram DIGenDiagram GenMultiFacetedNode
DI::Shape DiGenShape GenMultiFacetedNode
DI::Shape « affixed » DiGenAfxNode GenAffixedNode
DI::Shape « compartment » DiGenCompartment GenCompartment
Dl::Shape « label » DiGenLabelNode GenLabelNode
Dl::Shape « internallabel » DIGenLabel GenLabel
Dl::Edge DIGenEdge GenLink

CEA | 22 JUNE 2015 | PAGE 29




