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" Graphical Modeling Framework
= Cél
O Domain-specifikus nyelvek grafikus szerkesztése

© Modellalapon, kevés kodolassal (kddgeneralas
segitsegevel)

O Egységes keretrendszerben (Eclipse alapokon)

O Funkcidk gyors, inkrementalis megvalodsitasa
= Fejlesztok: IBM, Borland




Tartalom

= GMF bevezetd

O GMF runtime és kédgeneralas
= GMF fejlesztés |épései

O Konkrét szintaxis specifikacioja

o EMF metamodell

O Grafikus modell

o Tooling modell

o Mapping modell

O Generator testreszabasa

O Kodgeneralas és tesztelés

O Extrak, bovitések
* GMF runtime APIs
* OCL kényszerek

= Osszefoglald




GMF attekinteés
= A GMF két f6 részbol all:

O Runtime
* Kapocs az EMF és a GEF kozott
* Modell és diagram szint( szolgaltatasok

* BOvithets

O Generalas (tooling)

* Modellvezérelt

* Diagram megjenelés (graphical), eszkozok (tooling), leképezés
a modellre (mapping)

* Generalt kéd a runtime-ot célozza meg




GMF Runtime

= Grafikus editorok irasat tamogato keretrendszer

o Ujrahasznosithaté komponensek

O Standardizalt diagram metamodell

* A logikai és diagram metamodellek kulénvalnak

O BOvithetd grafikus szerkesztOket készithetlink az Eclipse
Workbenchbe integralva




GMF Runtime

= Grafikus editorok irasat tamogato keretrendszer

O Command-jellegli m(ikodés az EMF és GEF egylttes
vezérléséhez
 Perzisztencia az EMF runtime segitségével
* MVC szerkesztés GEF alapokon

O Tovabbi felhasznalt technologiak:
 EMF Model Transaction
* EMF Validation Framework
 MDT Object Constraint Language (OCL)
* Apache Batik (SVG)




Notation metamodel

= A Runtime fontos része

" Nézeti infok tarolasa:

O Szin, betdtipus stb.

O Node esetében: pozicio, méret stb.

O Edge esetében: toréspontok, dekoraciok stb.
" Nézeti modell a domain modell félé

O GMF nyuijtja, nincs sziikség a domain modell
megvaltoztatasara!




Notation metamodel

= FG osztalya a View
O Wrappeli a domain modell objektumot

© Domain modell objektum elérése: get/setElement()

=0Dbjecl

view

Pl

Dilagram




Standard komponensek

Popup Action Bar:

Connection Handle:

- s H Topic
L I name
percentComplete

H Topic hdd : priority ‘ ‘
EOperatonI Double-dlick to show related elements, dick and drag to create a connection. |

name

Compartment (collapsible): Geometrical Shape:

Some Text

= 'Fopic

Mame shadow rectangle
percentComplete

priority

= startDate
endDate
duration

A Note j

pentagon
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Standard komponensek

Action:

Direct Edit: (writer] | Toolbar:

= name : EString

B I|A-B -5~

"‘ |Tah0ma

| A Font... v > -

|- Line Color Properties View:

| — Line Style Light Gray

! %l Select N M Gray | & Properties 2
. , | Il Dark Gray ‘ |
Red

o ] !
= align >
e = Green | AT ! ~Fonts and Colors: - | ~Routing -

Order " =N s ;”9 .L] ~Styles:

:f"‘ Auto Size | @ obligue O Rectilnear O Tree

Make Same Size

o arrange w—~ Connection

‘ \Vﬁppearance

R Yellow IS || LD - |
' Magenta

| Cyan - Smoothness: | 1~ Jump links
View Pink. @® Nore Status: |~ Type:
- O Normal ®none O al ® semi-Circle  Q Square
O Less O Below O above || O Chamfered

& Apply Appearance Properties Default Color O More ‘
' More Colors ...

[ avoid obstructions [ Closest distance

Filters

&, Zoom Orange

[ reverse jump links




Standard komponensek

Navigator a modellen beldl:

E]éﬂ dgfault.socialnet‘.\'ork_diagram
o2
3‘3 SpongeBob Fan Club
& Jane Doe
& John Doe
= links
@ friendship

...a =

Attekint® nézet:

Animalt zoom:

Note Attachment:

o= outline &3

=0

# Library

cEpE @2
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Standard komponensek

Oldalbeallitas:

Diagram export képfajlba:

< Page Setup

Page setup ‘

Orientation
@® Portrait

Units
® Inches

Size

O Landscape

O Milimetres

Sze: |[Letter

[v]

Width: 8.5
Margins

Top:

Left:

Height: 11 inches

Bottom: 0.5 inches
Right: 0.5 inches

<« Copy Diagram to Image File

Folder: I D:\temp

Browse... I

Folder: I default.jpeg

Folder: |JPEG

= |

GIF
BMP
JPEG
PG
SVG

I~ ove

Nyomtato
elénézet:

Diagram masolas a vagolapra:

Paste Special

Source: Unknown Source
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Result

i

Picture (JPEG)

Picture (Windows Metafile)
Picture (Enhanced Metafile)
Device Independent Bitmap
Bitmap

Pastes the contents of the Clipboard into your
presentation as a PNG picture.




GMF Tooling

= Célja:
O Modellvezérelt szerkeszt6 generalas
O A diagram és logikai modellek elkilénilnek

O Testreszabott domain-specifikus szerkeszt6k gyors
,0sszedobasa”

O Az eredmeény legyen bdvithetd és rugalmasan
atalakithato

= Runtime-hoz hasonléan sok mindenre képes




GMF szerkesztd generalasa

Develop
Graphical
Definition

7

A 4
Create GMF Develop ([ Create |
Proj Tooling Generator
Ject Definti
efinition 9 Model )
A “.gmigen
LDEE':S’? | D ([ Adjust )
‘s::'e'A . - .

Generation
| Parameters

Develop
Mapping . 1 -
Deﬁmtlon Generate

Diagram
. Plug-ins

J

v

O
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GMF szerkesztd generalasa

Develop
Graphical
Deﬁnltlon

i . 5”1‘; raph

[Create GMF Devglop o

Project Tooling

LDDoma'n

“£CO _;Mooevrs; “.gmfoo
Develop
Mapping
Definition




GMF szerkesztd generalasa

Develop
Graphical
Definition

? - ;”‘I‘; raph

Createg GMF [T)z‘(l)?ilr?g
Project Definition

Domaln » D

- 1ogel(s) “.gmmool

Develop
Mapping
Definition




GMF szerkesztd generalasa

Develop
Graphical
Deﬁmtlon

Create GMF [T)evilop Create
Project ooling
Definition

Domaln » D

- Mooe'rs) “.gmmool

Develop
Mapping
Definition




GMF szerkesztd generalasa

Develop
Graphical
Deﬁnltlon

Creatg GMF [T)E\(l)?ilr?g Create
Fioject Definition
LD Domaln D
L= "Moo'el(s.) “.gmmoo

ssore

Develop
Mapping
Definition




GMF szerkesztCopiippigrin

Develop
Graphical
Definition

-~ ~r=nn
:‘T: ol 4

Create GMF [T)evglop ( Create
Project ooling Generator
Definition . Model |

DO maln D ( . ™~
LD’ﬂ’me’( s) “ gmMoo Ad] US‘E

e Generation
L Parameters)

Develop l
Mapping - -
Deﬁnltlon Generate

Diagram
. Plug-ins

:

O




GMF szerkesztConiiniiminin

Develop
Graphical
Definition

- ooy rm
1"":"'

Create GMF [T)e"‘l?mp Create
Project . enerator
Definition

Model

3';2"3}2; . D . (" Adjust )
grine -
———— Generation

. Parameters
Develop l
Mapping - -

Deﬁnltlon Generate

Diagram
. Plug-ins

:

O




GMF szerkesztd generalasa

Develop
Graphical
Definition

7

4
Create GMF [T)E‘c’)‘lallr?g I
Project Definition

Gene\ Jon
 Param ers

Develop \/
Mapping - 1 .
Deﬁmtlon Generate

Diagram
. Plug-ins

/

Y

O




GMF Dashboard View

= Grafikusan kovethet6 a fejlesztés menete

L GRAPIICAL

& o aphlcal Def Hodel

SRR WD L

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




GMF és EMF projektek

= A diagramszerkesztd6 mikodéséhez sziikség van az EMF
projekt genmodeljébdl generalt projektekre:

o Model
o Edit

= Konvencionalis projektszerkezet:
o library — EMF projekt
* model — Modellfajlok konyv}aﬁv":

— library.ecore
— library.genmodel
— library.gmfgraph
— library.gmftool
— library.gmfmap
— library.gmfgen

* src — Generalt EMF modell kod

O library.diagram — Generalt GMF projekt
O library.edit — Generalt EMF edit projekt

-GMF




Domain Model

A logikai metamodell
Normal Ecore (EMF) modell

Megadasa az EMF-ben megszokott modon
Pl. a GMF grafikus Ecore editoraval




Graphical Definition Model

Diagram metamodell (GMFGraph)

Cél

O A hasznalni kivant grafikus elemek megadasa

A Figure-6k programozasa helyett, magas szint(
modellben

Tree editorral...

Van hozza automatikus tamogatas (varazslo)

O A domain modelbdl kovetkeztet, testreszabhatoan




Graphical Definition Model

= Java kodolas helyett modellezés




Graphical Definition Model

= Java kodolas helyett modellezés

M EGCGYETEM 1782

El6re megadott elemekbdl
osszeallitott figure

E + Rounded Rectangle Top
=<4 Ellipse Circle
| -+ Polygon Diamond
~4 Label title
+ Margin Border




Graphical Definition Model

Java kodolas helyett modellezés

El6re megadott elemekbdl
osszeallitott figure

EJ + Rounded Rectangle Top
B4 Ellipse Circle
| -+ Polygon Diamond
~4 Label title
+ Margin Border

Sajat
figure

Java kod
“




Graphical Definition Model

Java kodolas helyett modellezés

El6re megadott elemekbdl
osszeallitott figure

EJ + Rounded Rectangle Top
=4 Ellipse Circle

=

< Polygon Diamond
-4 Label title
4+ Margin Border

— Graphical
Definition

Sajat
figure

Java kod
“




Graphical Definition Model

Java kodolas helyett modellezés

GEF
EditPart

El6re megadott elemekbdl
osszeallitott figure

g + Rounded Rectangle Top

=4 Ellipse Circle

< Polygon Diamond
Graphical

4+ Label title
+ Margin Border
Definition

Sajat
figure

Java kod
“




Graphical Definition Model

" Platformfuggetlen metamodell
= Felépitése:

O Elemkonyvtarak (Figure Galleries)

* Rajzelemek hierarchiaja (Figures)

O Csomopontok (Nodes)

O Kapcsolatok (Links)

O Tartalmazék (Compartments)

O Cimkék (Diagram Labels)

= A wizard general egy alap valtozatot barmely
domain metamodellhez




Figure Gallery

Figure descriptorok
Rajzelemek hierarchikusan

O Label, Rectangle, Ellipse, Polygon, Polyline, Custom
Figure stb.

O Borders: Line, Margin, Compound, Custom
Elrendezésuk

O Layouts: Flow, Border, Grid, XY, Stack, Custom
Tulajdonsagaik

O Color, Font, Dimension, Insets

= Child Access: accessorok




Diagram csomoponttipus

A diagramok alapeleme
Figure descriptorra hivatkozik
Kitoltés és kdrvonal tulajdonsagai megadhatoak

# Library

Q B|:||:||'
Hwriter  |author boolls| < title : EString

= name | EString 1 ok o pages : EInt
‘] | = category : BookCategory

writers . Z
bools 0.*

<<enumeration>>
£ BookCategory H Library
= Biography = name : EString
= Mystery
= ScienceFiction




Diagram Label

" Cimke a diagramon
= Két tipus
O Belsd: Figure descriptor egy gyerekére (child access)

hivatkozik
O Kulsd: Figure descriptorra hivatkozik

# Library

Q B|:||:||'
H Writer booksl o title : EString

= name | EString o pages : EInt
0.% o category : BookCategory

writers

<<enumeration>>
£ BookCategory H Library
= Biography = name @ EString
= Mystery
= ScienceFiction

B g F



Compartment

= Tartalmazast kifejezd ,,rekesz”

= Figure descriptor egy gyerekére (child access)
hivatkozik

* Lehet O0sszecsukhato

# Library

D [=¥aTal 4
H Writer author  booldl = title : EString

= name : EString = ;.ag S EInt
) or 00

writers

<<enumeration>>
£ BookCategory H Library
= name : EString

= Biography
= Mystery
= ScienceFiction

B g F



Connection

= Osszekodtd

" Figure descriptorra hivatkozik

# Library

H Bool:
B Writer o title : EString
o name : EString! o pages : EInt
o= category : Bool<Category

writers

<<enumeration>>
£ BookCategory H Library

= Biography = name : EString
= Mystery

= ScienceFiction
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Tooling Definition Model

Tooling metamodell (GMFTool)
A szUkséges eszkdztar-elemek megadasa
Szintén varazslos tamogatas

A generalas soran implementalasra is kertlnek az
itt megadott parancsok




Tooling Definition Model

= A szerkesztéshez hasznalt eszkdzoket definialja:
O Palette

O Tool (tipikusan creation)
* Csoportokba (tool group) rendezve

O Menu
* Main/Popup

O Action
O Toolbar

= A wizard general egy alap valtozatot barmely
domain metamodellhez




Paletta

q i 52 Palette
Rea)-
- (= Objects

[ Tool r# # EPackage
] EClass

3 EDataType

&> EEnum

fi5 EAnnotation

{ Palette Separator I

4% EOperation

o EAttribute
- EEnumLiteral
Details Entry

[ Tool Group ]>[E’C°“"e°“°"s

= EReference

‘E Inheritance
=—a EAnnotation link
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Mapping Model

Leképezési metamodell (GMFMap)
Az eddigi modellek dsszekotése
Megfeleltetések megadasa
Domain — graphical — tooling




Mapping Model

"% default.taipan 2 | "% *default.taipan_diagram |
s Resource Set —Palette —
= "% platform:/resource/zxc/dsf/defal s Select
=4 Aquatory " Zoom

1 Port Portl = Note

b Port Port2 B port
=% Ship Ship & Ship

~© Small Items rat < small Items

@ Large Item Beer @ Large Item

= | Empty Box Jimi| Empty Box
~“, Route 500 miles 2 Reliable Route
“A Unreliable Route
7 Ship Destination

Al | I
Selection | Parent| List‘ Tree | Table | ™

15 = Properties x e ~-0O
|

‘ Appearance

Advanced

Fonts and Colors: ~Routing

|Tahoma ﬂ|9 =] || rStyles:
ﬂ ﬂ ﬁ ﬂ ﬂ (@ Oblique O Rectilinear © Tree

[] Avoid obstructions [] Closest distance




Mapping Model

"% default.taipan 2 | "% *default.taipan_diagram |
' Resource Set —Palette —
= ™ platform:/resource/zxc/dsf/defa % select
=4 Aquatory " Zoom
-1 Port Port1 = Note
b Port Port2 B port
=% Ship Ship & Ship
~© Small Items rat < small Items
@ Large Item Beer @ Large Item
= | Empty Box Jimi| Empty Box
~“, Route 500 miles 2 Reliable Route

~—) Domain model “ Unreliable Route

7 Ship Destination
< | 1
Selection | Parent| List‘ Tree | Table | ™

15 = Properties x e ~-0O
|

‘ Appearance

Advanced

Fonts and Colors: ~Routing

|Tahoma ﬂ|9 =] || rStyles:
ﬂ ﬂ ﬁ ﬂ ﬂ (@ Oblique O Rectilinear © Tree

[] Avoid obstructions [] Closest distance




Mapping Model

"% default.taipan 2 | "% *default.taipan_diagram |
' Resource Set . |§ Palette —
= % platform:/resource/zxc/dsf/defay - : aee
=4 Aquatory g;‘imzzﬁl fieZsom
1 Port Port1 = Note
L Port Port2 — & port
=% Ship Ship Port1 % Ship
@ Small Items rat © Small Items
- @ Large Item Beer ® Large Item
[l Empty Box B Empty Box
-4, Route 500 miles “% Reliable Route

~—) Domain model “ Unreliable Route

7 Ship Destination
< | 1
Selection | Parent| List‘ Tree | Table | ™

1K-5.<) = Properties x
|

‘ Appearance

Advanced

Fonts and Colors: ~Routing

|Tahoma ﬂ|0 =] || rStyles:
ﬂ ﬂ ﬁ ﬂ ﬂ (@ Oblique O Rectilinear © Tree

[] Avoid obstructions [] Closest distance
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Mapping Model

"% default.taipan 2 | "% *default.taipan_diagram |
s Resource Set . |§ Palette —
= % platform:/resource/zxc/dsf/defay - : aee
=4 Aquatory g;‘imzzﬁl * Zoom
1 Port Port1 = Note
I Port Port2 — & port

=% Ship Ship Port1 % Ship

@ Small Items rat © Small Items

- @ Large Item Beer ® Large Item

[l Empty Box B Empty Box
¢, Route 500 miles “% Reliable Route
“2 Unreliable Route
7 Ship Destination

Domain model

al | I
Selection | Parent|List‘Tree|TabIe ™1 |
as . BEFEAES
_ |
‘_Appearance Tool Definition

Advanced

Fonts and Colors: ~Routing

|Tahoma ﬂ|0 =] || rStyles:
ﬂ ﬂ ﬁ ﬂ ﬂ (@ Oblique O Rectilinear © Tree

[] Avoid obstructions [] Closest distance
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Mapping Model

‘@ default.taipan = — 0 '"& *default.taipan_diagram =

Resource Set Palette

: . N
- "% platform:/resource/zxc/dsf/defa . It Select
Graphical

-4 Aquatory S Zoom
Definition
B¥ Port Portl %\,O Note

b Port Port2 — & port
=% Ship Ship Port1 & Ship
Small Items rat Small Items
@ Large Item Beer ® Large Item
B Empty Box Empty Box
% Route 500 miles “% Reliable Route
“% Unreliable Route
Ship Destination

Domain model
Mapping
model J
Selection | Parent List| Tree | Table | \ 4]

dSKS =

Appearance Tool Definition
Advanced Fonts and Colors: Routing

P
[ 4| S@t)yles:. - . S
J J J J J Oblique Rectilinear

[[] Avoid obstructions [] Closest distance
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Mapping Model

Leirja a logikai kapcsolatot a kdvetkez6k kozott:
© Domain elemek (.ecore)

O Grafikus elemek (.gmfgraph)

O Tooling elemek (.gmftool)
Validaciora alkalmas

O Model Validation

Kényszereket vehetink fel
O OCL nyelven

A wizard general egy alapvaltozatot a bemenet
metamodellek alapjan




Canvas Mapping

= Graphical: a diagram ,hattere” (a gmfgraph Canvas
gyokéreleme)

= Domain: a hierarchia gyokerét reprezentald osztaly
" Tooling:
O Paletta

O Menuk

O Eszkozsorok




Node Mapping

= Top Node Reference

0 Domain: Containment Feature: a Canvas Mappingben
megadott gyokérosztaly tartalmazast reprezentalo
referenciaja

* Node Mapping
O Graphical: a diagram node
0 Domain: az osztaly, amit a csomopont reprezental
O Tooling: az osztalyt létrehozo creation tool

= Gyerekei lehetnek:
O Label Mapping

o Child Reference
O Compartment Mapping




Label Mapping

" Graphical: Diagram label

= Domain:

* (Design) Label Mapping esetén: semmi, statikus szoveg

O Feature Label Mapping esetén:
* a megjelenitendd (és szerkesztendd) feature-ok
e szoveges mintak a megjelenitésiukhoz és parse-olasukhoz

Property | Value
[=] Domain meta information
Features to display = ModelElement.name:EString, Property.typeName:EString

Features to edit —= ModelElement.name:EString
Misc
[= Visual representation

Edit Method = MESSAGE_FORMAT

Editor Pattern b= {0}

Edit Pattern b= {0}

View Method 1= MESSAGE FORMAT

View Pattern b3 {0}: {1

H Library
o name : EString




Child Reference

= Csomopont gyerekei

= Ugyanugy Containment Feature és Node Mapping a
megadando adatok, mint Top Node Reference esetén
= Keét tipus:

O Affixed: a szul6 node oldalan jelenik meg (pl. portok)

portl

]

Class

[

o Compartment: a szil6é node egy compartmentjében jelenik
meg (kovetkezd dia)




Compartment Mapping

= Graphical: Compartment grafikus definicidjat kell
megadni

= Child Reference-re kell hivatkozni

= [gy egy compartment csak azonos tipusu node-okat
tartalmazhat!




Node hierarchia — példa




Node hierarchia — példa

= Process

+
tasks

= Activity]
name

subActivities




Node hierarchia — példa

= Process

Canvas Mapping

+
tasks

= Activity]
name

subActivities




Node hierarchia — példa

= Process

S .Canvas Mapping

+
T — Jop Node Reference

= Activity]

name -

subActivities




Node hierarchia — példa

= Process

S .Canvas Mapping

¢

S Jop Node Reference

tasks

= Activity]

name

whed
.4___‘D—Node Mapping

subActivities



Node hierarchia — példa

= Process

S .Canvas Mapping

¢

S Jop Node Reference

tasks

= Activity]

name

R lxNode Mapping

|—Child Reference

SUbACt|V|tles v nan >



Node hierarchia — példa

= Process

S .Canvas Mapping

+
T — Jop Node Reference

= Activity| . f |
NAME et l—,NOde Mapplng :re erence

| |—Child Reference

SUbACt|V|tles v nan >




Node hierarchia — példa

= Process

S .Canvas Mapping

+
T — Jop Node Reference

= Activity]

e IR IxNode Mapping

| |—Child Reference

SUbACt|V|tles v nan >
wnhed

Node Mapping




Node hierarchia — példa

= Process

S .Canvas Mapping

¢

S Jop Node Reference

tasks

= Activity]

name

R IxNode Mapping

|—quld Reference

SUbACt|V|tles v nan >

. Node Mapping

...



Link Mapping

= Graphical: connection

= Domain:

O Ha a kapcsolatot egy feature reprezentalja: a Target
Feature-ben kell megadni

O Ha a kapcsolatot egy osztaly reprezentalja:
* Element: a kapcsolatot reprezentalo osztaly
* Containment Feature: a kapcsolatokat tartalmazo feature

* Source/Target Feature: a kapcsolat két végét reprezentald
feature

= Tooling: az 6sszekottetést létrehozo creation tool




Osszekottetés osztdllyal — példa

H SocialNetworl:

0. * |acquaintances

H Acquaintance

source
1 1 \ target

H Person
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= Domain meta information
Containment Feature
Element
Source Feature
Target Feature

[=] Misc
Related Diagrams

[=] Visual representation
Appearance Style
Context Menu
Diagram Link

&= SocialNetwork.acquaintances: Acquaintance
H Acquaintance

5§* Acquaintance.source:Person

&* Acquaintance. target:Person

<> Connection Acquaintance




Osszekottetés osztdllyal — példa

H SocialNetworl:

0. * |acquaintances

H Acquaintance

source
1 1 target

H Person

EGCGYETEM 1782

& Domain meta information

Containment Feature
Element
Source Feature
Target Feature

[=] Misc
Related Diagrams

[=] Visual representation
Appearance Style
Context Menu
Diagram Link

&= SocialNetwork.acquaintances: Acquaintance
H Acquaintance

5§* Acquaintance.source:Person

&* Acquaintance. target:Person

<> Connection Acquaintance




Osszekottetés osztdllyal — példa

H SocialNetworl:

0. * |acquaintances

H Acquaintance

& Domain meta information

Containment Feature

source
1 1 target

H Person
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—> Element

Source Feature

Target Feature
[=] Misc

Related Diagrams
[=] Visual representation

Appearance Style

Context Menu

Diagram Link

&= SocialNetwork.acquaintances: Acquaintance
H Acquaintance

5§* Acquaintance.source:Person

&* Acquaintance. target:Person

<> Connection Acquaintance




Osszekottetés osztdllyal — példa

H SocialNetworl:

0. * |acquaintances

H Acquaintance

& Domain meta information

Containment Feature

source
1
H Person
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—> Element
_— Source Feature

Target Feature
[=] Misc

Related Diagrams
[=] Visual representation

Appearance Style

Context Menu

Diagram Link

&= SocialNetwork.acquaintances: Acquaintance
H Acquaintance

5§* Acquaintance.source:Person

&* Acquaintance. target:Person

<> Connection Acquaintance




Osszekottetés osztdllyal — példa

H SocialNetworl:

* | acquaintances : : :
0.. q ' = Domain meta information

=| Al:quéintanu:e Containment Feature 3 SocialNetwork.acquaintances:Acquaintance
—> Element H Acquaintance

% Source Feature 5* Acquaintance.source:Person

/Target Feature &* Acquaintance. target:Person

o (=] Misc

SOUreE Related Diagrams

. . [=] Visual representation

H Person Appearance Style

Context Menu

Diagram Link <> Connection Acquaintance
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Diagram Editor Generator Model

Generator modell (GMFGen)

Kodgeneralas paramétereit tartalmazza
o Az EMF genmodeljéhez hasonlé
o A mapping modell transzformaciodjaval all el6

Kédgeneralds Java Emitter Templates/Xpand
technologiaval

o A template-eket ki lehet cserélni
A kodgeneralas a GMF runtime-on futo kodot allit el6

A generalast finomhangolhatjuk

O Plug-in ID, provider name, package namespace stb.
Runtime opciok

o Nyomtatas tamogatasa, validation stb.




Generator adatok

LehetOség van RCP alkalmazas generalasara
Fajl tulajdonsagai (Gen Editor)
O Modell- és diagramfajl kiterjesztése

O Modell- és diagramfajl killon vagy egyben legyen-e
Plugin azonosité adatok (Gen Plugin)

O ID, név, provider

Diagramszerkeszt6 képességei — kés6bb (Gen
Diagram)

O Validacio

O Shortcuts

O Providers




Generalt kod

= Komplett kod

= Grafikus editor GEF alapon
= Sok extraval

O Ld. Runtime features




Hasonld az EMF-hez...




Hasonld az EMF-hez...




Hasonld az EMF-hez...

E M F (DEog:)aan) model




Hasonld az EMF-hez...

——) Domain model ——) CodeGen Model
EMF e W ki




Hasonld az EMF-hez...

E M F (DEOél:)aan) model |:> ?(;fnel\(;?ggell\;l0de||:{> Java code




Hasonld az EMF-hez...

E M F (DEO(;T)arg; mode ':> ?(§:§ﬁggew0de||:> Java code




Hasonld az EMF-hez...

Domaln model CodeGen Model
(ECore) ':> -(GenModeI) I:> Java code

Domain Model
ECore)

GMF

Graphical Definition
(GMFGraph)

ool Definition
GMFTool)




Hasonld az EMF-hez...

Domaln model CodeGen Model
(ECore) ':> -(GenModeI) I:> Java code

Domain Model
ECore)

GMF

Graphical Definition
(GMFGraph)

ool Definition
GMFTool)




Hasonld az EMF-hez...

Domaln model CodeGen Model
(ECore) ':> -(GenModeI) I:> Java code

Domain Model
ECore)

GMF

Graphical Definition
(GMFGraph)

ool Definition
GMFTool)




Hasonld az EMF-hez...

Domain model

—— CodeGen Model _l
IA:> (GenModel) :> | Java code
I
I
|

Transzformacié kéddal
(Java)

Domain Model
ECore)

G M F |::> %el\r;”e:rglo;)Modelz:l > Java code

Graphical Definition
(GMFGraph)

ool Definition
GMFTool)




Hasonld az EMF-hez...

Domain model — CodeGen Model
(ECore) IA:> (GenModeI) |:A{> Java code
| |
l l
| |
Transzformaci6 koéddal Sablonok (JET)
(Java)

Domain Model
ECore)

G M F |::> %el\r;”e:rglo;)Modelz:l > Java code

Graphical Definition
(GMFGraph)

ool Definition
GMFTool)




A generalt kod testreszabasa

= LehetOségek:
O Custom osztalyok a tooling modellben
O Kod fellilirasa
O Template modositasa

O Extension point bévitése

= Erdemes kiilén pluginbe rakni a mddositasokat




A generalt kéd testreszabasa — Custom osztalyok

Graphical

O Figure, Connection, Decoration, Border, Layout
Generator

O Behaviour (dupla klikk lekezelése)

El&nyok

O Modellalapu megkozelités (még attributumok is)
Hatranyok

O Refactoring, statikus ellen6rzés nehézkes modell-kod
atjarhatatlansag miatt




A generalt kéd testreszabasa — Custom osztalyok

e o2 Child Label Node EAtributeEditPart "
vvvvv 4 Metamodel Type EAttribute New Child 4 *2 Parent Assignied Viewmap
' 4 Figure Viewmap org.eclipse.gmfruntiic  nNew Sibling *¥ Custom BehavioLr

4 Type Model Facet » ~ <% Shared Behaviour

4 Feature Label Model Facet: </ Undo Delete % Open Diagram Behaviour

LA A~

Custom Behaviour
hozzaadasa generator
modelhez
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A generalt kéd testreszabasa — Custom osztalyok

Gen Child Label Node EAttributeEditPart "
4 Metamodel Type EAttribute New Child 4 *2 Parent Assignied Viewmap
4 Figure Viewmap org.eclipse.gmfruntiic  nNew Sibling il *+ Custom Behaviour

4 Type Model Facet ~ <% Shared Behaviour

4 Feature Label Model Facet < Undo Delete % Open Diagram Behaviour

LA A~

Custom Behaviour
hozzaadasa generator
modelhez

Sajat implementacio
megadasa

Property I Value
Edit Policy Qualified Class Name ‘= org.eclipse.gmf.ecore.editor.custom MyEditPolicy
Key ‘= EditPolicyRoles. OPEN_ROLE




A generalt kéd testreszabasa — Kod feltlirasa

Generalt metodusok felilirasa, Ujak irasa
@generated torlése vagy @generated NOT
o Ujonnan beszurt kddnal nem kell

El&nyok

O Egyszer(

Hatranyok

O Torékeny




A generalt kéd testreszabasa — Kod feltlirasa

= Példa

[J] EcoreElementTypes.java %

* generate

x/

- public static Image getImageGen (IAdaptable hint) {

ENamedElement element = getElement (hint); @generated tag NOT.

if (element == null) { sy 7
return null; I'a a"ltasa
}

return getImage(element);

£ getImage (IRdaptable hint) {

String iconName = null;

if (hint == EAttribute 3001) {
iconName = "attribute.gif";

} else if (hint == EOperation 3002) {
iconName = "operation.gif";

} else if (hint == EAnnotation 3003) {
iconName = "annotation.gif";

}

if (iconName != null) {

iconName = "icons/" + iconName;

Image image = getImageRegistry() .get (iconName) ;

if (image == null) {
ImageDescriptor imageDescriptor = AbstractUIPlugin.imageDescriptorFromPlugin(EcoreDiagramEditorPlugin.ID, iconName);
if (imageDescriptor == null) {

imageDescriptor = ImageDescriptor.getMissingImageDescriptor():;

}
getImageRegistry() .put (iconName, imageDescriptor);
image = getImageRegistry() .get (iconName) ;

}

return image;

}

return getImageGen(hint);




A generalt kéd testreszabasa — Kod feltlirasa

= Példa

|J] EcoreElementTypes.java &2

public static Image getImageGen (IAdaptable hint) {

lilgamedElement element = getElement (hint); @generated tag NOT.

(element == null) { s a7y ”
return null; l'a a" |tasa
}

return getImage(element);

£ getImage (IRdaptable hint) {

String iconName = null;

if (hint == EAttribute 3001) {
iconName = "attribute.gif"; H4 4 [y 4

} else if (hint == EOperation 3002) { Sajat kOd meglrasa
iconName = "operation.gif";

} else if (hint == EAnnotation 3003) {
iconName = "annotation.gif";

}

if (iconName != null) {

iconName = "icons/" + iconName;

Image image = getImageRegistry() .get (iconName) ;

if (image == null) {
ImageDescriptor imageDescriptor = AbstractUIPlugin.imageDescriptorFromPlugin(EcoreDiagramEditorPlugin.ID, iconName);
if (imageDescriptor == null) {

imageDescriptor = ImageDescriptor.getMissingImageDescriptor():;

}
getImageRegistry() .put (iconName, imageDescriptor);
image = getImageRegistry().get (iconName) ;

}

return image;

}

return getImageGen(hint);




A generalt kod testreszabasa — Template

= JET sablonok médositasa

O Generator modellben template directory megadasa
= El6nysk

o Ujrahasznosithaté
= Hatranyok

O JET technologia ismerete szlikséges




A generalt kod testreszabasa — Template

= Példa

«AROUND getAdaptableImage FOR gmfgen: :GenDiagram-»
«EXPAND xpt::Common::generatedMemberComments

public static org.eclipse.swt.graphics.Image getImage (org.eclipse.core.runtime.IRdaptable hint) {
org.eclipse.gmf.runtime.emf.type.core.IElementType elementType = (org.eclipse.gmf.runtime.emf.type.core.IElementType)

hint.getAdapter (org.eclipse.gmf.runtime.emf.type.core.IElementType.class);

«EXPAND addCustomIcon FOREACH palette.groups.entries-»
«EXPAND xpt::diagram::providers::ElementTypes: :getNamedElement-»
return getImage (element)

}

«ENDAROUND>»

«DEFINE addCustomIcon FOR gmfgen::ToolEntry-» Xpand template

«IF null != largeIconPath-» r _z
«EXPAND getImage (this) FOREACH genNodes-» meglrasa
«ENDIF-»
«ENDDEFINE>»

«DEFINE getImage (gmfgen::ToolEntry entry) FOR gmfgen::GenNode-»
if (elementType == «getUnigqueIdentifier()») {
String key = "«entry.largeIconPath»";
org.eclipse.swt.graphics.Image image = getImageRegistry().get(key):
if (image == null) {
org.eclipse.jface.resource.ImageDescriptor imageDescriptor = org.eclipse.ui.plugin.AbstractUIPlugin.
imageDescriptorFromPlugin («getDiagram() .editorGen.plugin.getActivatorQualifiedClassName () ».ID, key):
if (imageDescriptor == null) {
imageDescriptor = org.eclipse.jface.resource.ImageDescriptor.getMissingImageDescriptor ()
}
getImageRegistry () .put (key, imageDescriptor);
image = getImageRegistry().get (key):
}
return image;
}
«ENDDEFINE>»




A generalt kod testreszabasa — Template

’ Generator modelben
= Pelda megfelel elem

tulajdonsagai kozott. ..

% ecore.gmfgen &2
\) Resource Set
=g platform:/resource/org.eclipse.gmf.ecd /editor/models/ecore.gmfgen

=4 Gen Edi .ecore
=<4 Gen Diagram EPackageEditPart

<4 Metamodel Type Undefined

< Figure Viewmap org.eclipse.draw2y.FreeformLayer
+-< Gen Child Label Node EAttributeEditAyrt
+-< Gen Child Label Node EOperationEditP:

< Gen Child Label Node EAnnotationEditPa

< Gen Child Label Node EClass2EditPart

£ Properties 52
Property Value
Copyright Text = Copyright (c) 2006, 2007 Borland Software
Diagram File Extension ‘= ecore_diagram
Domain File Extension “= ecore

Domain Gen Model B Ecore

Dynamic Templates

Model ID "=ECOTE

Package Name Prefix *= org.eclipse.gmf.ecore

Same File For Diagram And Model “%false
Template Directory '= forg.eclipse.gmf.ecore.editor/templates/




A generalt kod testreszabasa — Template

= Példa

% ecore.gmfgen &2
\) Resource Set
=g platform:/resource/org.eclipse.gmf.ecore.editor/models/ecore.gmfgen

=4 Gen Edi ' mf.ecore
=<4 Gen Diagram EPackageEditPart

<4 Metamodel Type Undefined

< Figure Viewmap org.eclipse.draw2y.FreeformLayer
+-< Gen Child Label Node EAttributeEditAyrt
+-< Gen Chid Label Node EOperationEditP: Tem p|ate

< Gen Child Label Node EAnnotationEditPa ,
4 Gen Chid Label Node EClass2EditPart testreszabasanak

jelzése

Value
Copyright Text = Copyright (c) 2006, 2007 Borland Software
Diagram File Extension ‘= ecore_diagram
Domain File Extension “= ecore

Domain Gen Model B Ecore

Dynamic Templates

Model ID "=ECOTE

Package Name Prefix *= org.eclipse.gmf.ecore

Same File For Diagram And Model “%false
Template Directory '= forg.eclipse.gmf.ecore.editor/templates/




A generalt kod testreszabasa — Template

= Péld
e a Package Explorer | Plug-ins | [ Project Explorer

= {2 org.eclipse.gmf.ecore.editor
™ S @ src
% ecore.gmfgen 2 # =) JRE System Library [1.5.0_10]

[ Resource Set = Plug-in Dependencies
(g icons

=4 platform:/resource/org.eclipse.gmf.ecore.editor/models/ecore.gmfgen o METAIN

=4 Gen Edi i mf.ecore + (z models
=% Gen Diagram EPackageEditPart = (= templates

<4 Metamodel Type Undefined == aspects

< Figure Viewmap org.eclipse.draw2y.FreeformLayer =& fpt !

# 4 Gen Chid Label Node EAttributeEdit™yrt i ‘,j'agrers

+- <> Gen Child Label Node EOperationEditP; [} ElementTypes.xpt
+- < Gen Child Label Node EAnnotationEditPa [ buid.properte

<4 Gen Child Label Node EClass2EditPart

£ Properties 52
Property Value
Copyright Text = Copyright (c) 2006, 2007 Borland Software
Diagram File Extension ‘= ecore_diagram
Domain File Extension “= ecore

Domain Gen Model B Ecore
Dynamic Templates @
Model ID "=ECOoTE

Package Name Prefix *= org.eclipse.gmf.ecore

Same File For Diagram And Model % false
Template Directory = /org.ecﬁpse.gmf.ecore.editor/te@

Hivatkozas sajat
template-re
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A generalt kod testreszabasa — Extension point

= *Provider extension point bdvitése
O View, EditPart, EditPolicy, Icon stb.

= El6nyok
O Biztonsagos

= Hatranyok

O Sok boilerplate code




A generalt kod testreszabasa — Extension point

= Példa

avigatnrlJUnitl = 8([J) DiagramEditPart. java ‘ 1J] AquatoryEditPart.j... | Ti DiagramEditPart.xpt ‘EL‘ *org.eclipse.gmf.... |'E| *MyEditpolicyProvi.. X;'\‘
ymf-bootstrap & RIER|[2HT

-

public class MyEditpolicyProvider implements IEditPolicyProvider {
1= org.eclipse.gmf.ecore.editor
=122 org.eclipse.gmf.ecore.editor.ext public void createEditPolicies (EditPart editPart) {

= src editPart.installEditPolicy(EditPolicyRoles.OPEN ROLE, new MyEditPolicy(});
=1 org.eclipse.gmf.ecore.editor.custom }

[J) MyEditPolicy.java
[J) MyEditpolicyProvider.java public boolean provides (IOperation operation) {
=4 JRE System Library [jdk 1.5] if {operation instanceof CreateEditPoliciesOperation) {
=, Plug-in Dependencies final EditPart editPart = {{CreateEditPoliciesOperation) operation) .get
== META-INF return editPart instanceof EAttributeEditPart;

[5) MANIFEST.MF }
[0 .classpath return false;
[ project
b build.properties
I plugin.xml «|
: Z:j‘ org.eclipse.gmf.graphdgf.editor g+ *org.eclipse.gmf.ecore.editor ext 52N
/4= org.eclipse.gmf.map.editor

[ webdesign_sample.gmf editor <?xml version="1.0" encoding="UTF-8"7>

L -~ <?eclipse version="3.2"7>

<plugin:
: : <extension
EXtenS|0n’ pOInt point="org.eclipse.gmnf.runtine.diagram.ui.editpolicyProviders">
megadasa <editpolicyProvider class="org.eclipse.gmnf.ecore.editor.ext.MyEditpolicyProvider"
,///— <Priority name="Lowest"/>
<object class="org.eclipse.gnf.runtime.notation.vView" id="AttributePart"/>
</editpolicyProvider:>
</extension:>
</plugin:

Jd
Overview | Dependencies | Runtime  Extensions  Extension Points | Build | MANIFEST.MF | plugin.xml | build.properties |




A generalt kod testreszabasa — Extension point

- példa

MavigamrlJUnitl = B[ [J) DiagramEditPart. java ‘ [J] AquatoryEditPart.j... | T DiagramEditPart.xpt HL: *org.eclipse.gmf.... [‘EI *MyEditpolicyPravi... gg‘
jmf-bootstrap =) RIEBE|ZHT
1= org.eclipse.gmf.ecore.editor
=122 org.eclipse.gmf.ecore.editor.ext »—1ic void createEditPolicies (EditPart editPart) {
= src editPart.installEditPolicy{BEditPolicyRoles .OPEN ROLE, new MyEditPolicy());
=1 org.eclipse.gmf.ecore.editor.custo - } -
[J) MyEditPolicy.java [
[J) MyEditpolicyPros public boolean provides (IOperation operation) {
if {operation instanceof CreateEditPoliciesOperation) {
final EditPart editPart = {{CreateEditPoliciesOperation) operation) .get

HivatKOZOtt OSZtéIy return editPart instanceof EAttributeEditPart;
megvalositasa :

return false;

public class MyEditpolicyProvider implements IEditPolicyProvider {

b build.properties
I plugin.xml «|
= org.eclipse.gmf.graphdgf.editor (g4 *org.eclipse.gmf.ecore.editor.ext 52
/1= org.eclipse.gmf.map.editor , o — —
[ webdesign_sample.gmf editor ¥l ' version= '.’ 1.0" _ a_‘v:cn:l 1ng="UTF-8"7>
. I <7eclipse version="3.2"7>
<plugin:
: : <extension
EXtenS|0n’ pOInt point="org.eclipse.gmnf.runtine.diagram.ui.editpolicyProviders">
megadasa <editpolicyProvider class="org.eclipse.gmf.ecore.editor.ext . MyEditpolicyProvider"
// <Priority name="Lowest"/>
<object class="org.eclipse.gnf.runtime.notation.vView" id="AttributePart"/>
</editpolicyProvider:>
</extension:>
</plugin:

Jd
Overview | Dependencies | Runtime  Extensions  Extension Points | Build | MANIFEST.MF | plugin.xml | build.properties |
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Halado GMF technikak




Diagram partitioning

= Dig in/Drill down

= Két eset:

O Azonos diagramtipus (rekurziv tartalmazas)

 Pl. package-ek

V4

O Kulonbo6z6 diagramtipu

* P|. séma-tabla

\ 4

/ default.core_diagram

r default.core_diagram 33\@ *default.core_diagram#1 ]

f *defadt.mre__dag’am#l 23\

4 mytable _
«— double click

B g F

=

— Palette —

>

|[§ Select
'+, Zoom
[=) Note

< my column

< DataTable

4 data column

-~

— Palette —

»

|[§ Select
'+, Zoom
[=) Note

<> DataColumn




Diagram partitioning megvalositasa

= Generator model

O Node

* Open Diagram Behaviour
= Azonos diagramtipus:
O Diagram Kind, Editor ID turesen hagyando
= Kiléonboz6 diagramtipus:

O Diagram Kind: céleditor Editor Generator/Model ID
tulajdonsaga

O Editor ID: céleditor Editor Generator/Editor View/ID
tulajdonsaga




Kezdoértek megadasa

= EMF modellben

O Default value nev( property

O Egyszer( értéek

= GMF modellben: Mapping model
© Node/Link Mapping

* Feature Seq Initializer
— Feature Value Spec
» Value Expression

O OCL kifejezés




Kényszerek — Osszekdttetések

OCL nyelven

Mapping Model
O Link Mapping

* Link Constraint

Pl. 6sszekdté nem kdthet 6ssze egy elemet
dnmagaval:
O self <> oppositeEnd

Mar létrehozasnal sem sérulhet kényszer




Kényszerek

= Ugyanugy OCL nyelven
= Mapping model

O Audit Container

e Audit Rule

— Target
— Constraint

= Csak validacional van hibajelzés




Validacio
" Engedélyezés: Generator model

O Gen Diagram
 Validation Enabled
 Validation Decorators
e Live Validation Ul Feedback

= Validacio elvégzése: Edit/Validate

4 a b 0

Properties [ Problems 23'\

2 errors, 0 warnings, 0 infos
| Description A
v % Errors (2 items)
9 A cycle was found in relationships between two T
@ All Topic elements should have a name set

B g F



Hivatkozas (shortcut)

" Egy node él6 masolata

= Use case: egy elemre masik diagramban
szeretnénk hivatkozni

" Engedélyezés: Generator Model

O Gen Diagram

* Forrasdiagramban: Shortcuts Provided For = céldiagram
fajlkiterjesztése

e Céldiagramban: Contains Shortcuts To = forrasdiagram
fajlkiterjesztése

<> ATopic on diagram 1 ¢ A Topic on diagram 2

2




Szemantikus informaciok tukrozése vizualisan

= Ha csak bizonyos megjelenitési jellemzdk fuggnek
az allapottol:

= Altalunk definialt Figure-metddus (pl. updateFace
()) meghivasa

O Konstruktorban

O EMF értesités esetén

@Override
protected void handleNotificationEvent (Notification notification) {
if (notification.getNotifier () instanceof Port) {
getPrimaryShape () .updateFace () ;
}

super.handleNotificationEvent (notification);




Szemantikus informaciok tukrozése vizualisan

= Ha allapottdl figgben teljesen mas figure kell:

= 2 kilonbozb node, kilonb6z6 constraintekkel és

kezdbertékekkel

Mapping
Top Node Reference
Node Mapping
Constraint
Feature Seqg Initalizer
Feature Value Spec
Value Expression

Top Node Reference
Node Mapping
Constraint
Feature Seqg Initalizer
Feature Value Spec
Value Expression

M ECYETEM 1782

Diagram Node: Node TypeAFigure

Body: self.type = CommonClassType::TypeA, Language:
Element Class: CommonClass

Feature: CommonClass.type:CommonClassType
Body: CommonClass.type::TypeA, Language: ocl
Diagram Node: Node TypeBFigure

Body: self.type = CommonClassType::TypeB, Language:
Element Class: CommonClass
Feature: CommonClass.type:CommonClassType

Body: CommonClass.type::TypeB, Language: ocl

ocl

ocl




lkonok megvaltoztatasa — 6sszekotok

= Ha nincs hozza kilon osztaly:

= Asszociaciohoz kép rendelése ImageRegistryben

E]ﬁ; default.sodalnetwork_diagram
)

33 SpongeBob Fan Club
& Jane Doe
& John Doe
- links
@ friendship

B2




lkonok megvaltoztatasa — 6sszekotok

= Ha nincs hozza kilon osztaly:

= Asszociaciohoz kép rendelése ImageRegistryben

* @generated NOT
*/
private static ImageRegistry getImageRegistry () {
1f (imageRegilistry == null) {
imageRegistry = new ImageRegistry ()
imageRegistry.put (
getImageRegistryKey (SocialNetworkPackage.eINSTANCE
.getPerson Membership()),
SocialNetworkDiagramEditorPlugin
.findImageDescriptor ("icons/Membership.gif")) ;
}

return imageRegistry;




Osszegzés

Modell Tetsz6leges EMF
Nem graf Jellegu Viszonylag konny Sok bonyolult testreszabas
Kod mennyisége Sok boilerplate kod Foleg modellezés, keves kodolas

Munkafolyamat Csak kodolas Tobblépcs6s

< Megeri hasznalni, ha:
© Nem kell EMF-t6l elter6 modellhez igazodni
© A modell nem valtozik gyakran
© A megjelenités nem tér el nagyon a csucs-¢él paradigmatol

© Gazdag funkcionalitassal rendelkez6 szerkeszt6 gyors
Implementacioja szukséges
© Integracio kell az Eclipse tobbi modellezési eszkozével




