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Graphical	
  Editors	
  –	
  2.	
  

GMF	
  



Designing	
  modeling	
  languages	
  
! Metamodel:	
  a	
  model	
  of	
  models	
  

o Abstract	
  syntax	
  
o Concrete  syntax  
o Well-­‐formedness	
  rules	
  
o Behavioral	
  (dynamic)	
  semanFcs	
  
o TranslaFon	
  to	
  other	
  languages	
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Graphical	
  Editor	
  Techiques	
  

GEF	
  
•  Draw2D	
  

EMF	
  
•  EMF.Edit	
  

GMF	
   GraphiF	
  

Sirius	
  EuGENia	
   Spray	
  

GEF3D	
  Zest	
  



GMF  



GMF	
  
!  Graphical	
  Modeling	
  Framework	
  
!  Goal	
  

o Graphical	
  ediFng	
  of	
  DSLs	
  
o Model-­‐based,	
  with	
  few	
  coding	
  (code	
  generaFon)	
  
o Uniform	
  framework	
  
o Quick,	
  incremental	
  feature	
  development	
  

!  Developers:	
  	
  
o BonitasoS	
  
o Formerly	
  IBM,	
  Borland	
  



GMF	
  Overview	
  
!  Two	
  main	
  components	
  

o RunFme	
  
•  Framework	
  over	
  EMF	
  and	
  GEF	
  
•  Model	
  and	
  diagram	
  level	
  features	
  
•  Extensible	
  

o Tooling	
  
•  Model-­‐driven	
  
•  Graphical,	
  tooling	
  and	
  mapping	
  model	
  
•  Target	
  plaWorm:	
  GMF	
  RunFme	
  



GMF	
  RunFme	
  
!  Graphical	
  editor	
  framework	
  

o Re-­‐usable	
  components	
  
o Standard	
  diagram	
  metamodel	
  (GMF	
  NotaFon)	
  

•  SeparaFon	
  of	
  domain	
  and	
  diagram	
  metamodel	
  
•  See	
  also	
  OMG	
  Diagram	
  Exchange	
  specificaFon	
  



GMF	
  RunFme	
  
!  Command-­‐based	
  framework	
  (over	
  EMF	
  and	
  GEF)	
  

o Model	
  persistence	
  using	
  EMF	
  runFme	
  
o Model	
  ediFng	
  based	
  on	
  GEF	
  

!  Further	
  techniques	
  
o EMF	
  Model	
  TransacFon	
  
o EMF	
  ValidaFon	
  Framework	
  
o MDT	
  Object	
  Constraint	
  Language	
  (OCL)	
  
o Apache	
  BaFk	
  (SVG)	
  



NotaFon	
  metamodel	
  
!  Presents	
  display	
  informaFon:	
  

o Color,	
  font,	
  etc.	
  
o Nodes:	
  posiFon,	
  size,	
  etc.	
  
o Edges:	
  bendpoints,	
  decoraFon,	
  etc.	
  

!  NotaFon	
  model	
  referring	
  to	
  domain	
  model	
  
o Similar	
  to	
  Pictogram	
  +	
  Link	
  model	
  in	
  case	
  of	
  GraphiF	
  
o Domain	
  model	
  independent,	
  provided	
  by	
  GMF	
  



NotaFon	
  metamodel	
  
! Main	
  element:	
  View	
  

o Wraps	
  a	
  domain	
  model	
  object	
  
o get/setElement()	
  for	
  links	
  

View  

EObject	
  

Node	
   Diagram	
   Edge	
  



Standard	
  components	
  
Popup	
  AcFon	
  Bar:	
  

Compartment	
  (collapsible):	
  

Connection Handle: 
 
 
 
 
Geometrical Shape: 
 



Standard	
  components	
  
AcFon:	
  

Toolbar: 

Properties View: 

Direct Edit: 



Animated zoom: 

Outline view support 
Note Attachment: 

Model navigator 

Standard	
  components	
  



Standard	
  components	
  
Print	
  setup:	
  

Print 
preview: 

Diagram export to image Diagram copy to clipboard 



GMF	
  Tooling	
  
!  Goal:	
  

o Generates	
  model	
  editors	
  
o Separate	
  diagram	
  and	
  logical	
  models	
  
o Quick	
  creaFon	
  of	
  graphical	
  syntaxes	
  
o Result	
  can	
  be	
  extended	
  



GeneraFng	
  GMF	
  Editors	
  



GeneraFng	
  GMF	
  Editors	
  

Import	
  domain	
  
metamodel	
  



GeneraFng	
  GMF	
  Editors	
  

Import	
  domain	
  
metamodel	
  

Mapping	
  
between	
  
models	
  



GeneraFng	
  GMF	
  Editors	
  

Import	
  domain	
  
metamodel	
  

Graphical	
  shape	
  
definiFons	
  

Mapping	
  
between	
  
models	
  



GeneraFng	
  GMF	
  Editors	
  

Import	
  domain	
  
metamodel	
  

Graphical	
  shape	
  
definiFons	
  

Tool	
  definiFon	
  

Mapping	
  
between	
  
models	
  



GeneraFng	
  GMF	
  Editors	
  

Import	
  domain	
  
metamodel	
  

Graphical	
  shape	
  
definiFons	
  

Tool	
  definiFon	
  

Mapping	
  
between	
  
models	
  

Generator	
  
model	
  



GeneraFng	
  GMF	
  Editors	
  

Import	
  domain	
  
metamodel	
  

Graphical	
  shape	
  
definiFons	
  

Tool	
  definiFon	
  

Mapping	
  
between	
  
models	
  

Generator	
  
model	
  

Code	
  
generator	
  



GeneraFng	
  GMF	
  Editors	
  

Import	
  domain	
  
metamodel	
  

Graphical	
  shape	
  
definiFons	
  

Tool	
  definiFon	
  

Mapping	
  
between	
  
models	
  

Generator	
  
model	
  

CustomizaFon	
  

Code	
  
generator	
  



GMF	
  Dashboard	
  View	
  
!  To	
  follow	
  the	
  ediFng	
  process	
  



GMF	
  and	
  EMF	
  projects	
  
!  Required	
  EMF	
  projects	
  for	
  diagram	
  ediFng	
  

o Model	
  
o Edit	
  

!  Recommended	
  project	
  structure	
  
o  library	
  –	
  EMF	
  project	
  

•  model	
  –	
  Stored	
  model	
  files	
  
–  library.ecore	
  
–  library.genmodel	
  
–  library.gmfgraph	
  
–  library.gmSool	
  
–  library.gmfmap	
  
–  library.gmfgen	
  

•  src	
  –	
  Generated	
  EMF	
  model	
  code	
  
o  library.diagram	
  –	
  Generated	
  GMF	
  project	
  
o  library.edit	
  –	
  Generated	
  EMF	
  edit	
  project	
  

EMF 

GMF 



Domain	
  Model	
  
!  Any	
  kind	
  of	
  EMF	
  model	
  

o Any	
  EMF	
  model	
  ediFng	
  technique	
  works	
  

!  Good	
  idea	
  to	
  have	
  a	
  single	
  model	
  root	
  



Graphical	
  DefiniFon	
  Model	
  
!  Goal	
  

o Specify	
  used	
  graphical	
  model	
  elements	
  
o Independent	
  of	
  domain	
  model	
  

!  Define	
  a	
  figure	
  library	
  using	
  
o A	
  tree	
  editor	
  

•  Not	
  too	
  simple	
  

o A	
  wizard	
  
•  Generates	
  a	
  model	
  based	
  on	
  the	
  domain	
  model	
  



Graphical	
  DefiniFon	
  Model	
  
!  Modeling	
  instead	
  of	
  Java	
  coding	
  



Graphical	
  DefiniFon	
  Model	
  
!  Modeling	
  instead	
  of	
  Java	
  coding	
  

Create Figures on 
predefined elements 



Graphical	
  DefiniFon	
  Model	
  
!  Modeling	
  instead	
  of	
  Java	
  coding	
  

Java code 

Custom 
figure 

Create Figures on 
predefined elements 



Graphical	
  DefiniFon	
  Model	
  
!  Modeling	
  instead	
  of	
  Java	
  coding	
  

Java code 

Graphical 
Definition 

Custom 
figure 

Create Figures on 
predefined elements 



Graphical	
  DefiniFon	
  Model	
  
!  Modeling	
  instead	
  of	
  Java	
  coding	
  

Java code 

GEF 
EditPart 

IFigure 

Graphical 
Definition 

Custom 
figure 

Create Figures on 
predefined elements 



Graphical	
  DefiniFon	
  Model	
  
!  Elements:	
  

o Figure	
  Galleries	
  
•  Figure	
  hierarchy	
  

o Nodes	
  
o Links	
  
o Compartments	
  
o Diagram	
  Labels	
  



Figure	
  Gallery	
  
!  Figure	
  descriptor	
  
!  Hierarchic	
  figures	
  

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

o Borders:	
  Line,	
  Margin,	
  Compound,	
  Custom	
  

!  Layouts	
  
o Flow,	
  Border,	
  Grid,	
  XY,	
  Stack,	
  Custom	
  

!  ProperFes	
  
o Color,	
  Font,	
  Dimension,	
  Insets	
  

!  Child	
  Access:	
  accessors	
  



Node	
  
!  Node	
  type,	
  diagram	
  base	
  element	
  
!  Refers	
  to	
  a	
  Figure	
  Descriptor	
  
!  Fill	
  and	
  border	
  properFes	
  can	
  be	
  set	
  



Diagram	
  Label	
  
!  A	
  label	
  on	
  the	
  diagram	
  
!  Two	
  types	
  

o Internal:	
  Refers	
  to	
  a	
  child	
  access	
  of	
  a	
  Figure	
  descriptor	
  
o External:	
  Refers	
  to	
  a	
  Figure	
  descriptor	
  



Compartment	
  
!  A	
  „box”	
  represenFng	
  containment	
  
!  Refers	
  to	
  a	
  Child	
  access	
  of	
  the	
  Figure	
  descriptor	
  
!  Can	
  be	
  collapsed	
  



ConnecFon	
  
!  Edge	
  on	
  the	
  graph	
  
!  Refers	
  to	
  a	
  Figure	
  descriptor	
  



Tooling	
  DefiniFon	
  Model	
  
!  Tooling	
  metamodel	
  (GMFTool)	
  
!  DefiniFon	
  of	
  commands	
  
! Wizard	
  support	
  
!  Code	
  generaFon	
  generates	
  commands	
  



Tooling	
  DefiniFon	
  Model	
  
!  EdiFng	
  tools	
  

o Palefe	
  
o Tool	
  (typically	
  creaFon)	
  

•  Grouped	
  into	
  tool	
  groups	
  
o Menu	
  

•  Main/Popup	
  

o AcFon	
  
o Toolbar	
  

!  Base	
  version	
  can	
  be	
  generated	
  



Palefe	
  

Tool	
  

Palefe	
  
Separator	
  

Tool	
  Group	
  



Mapping	
  Model	
  
! Mapping	
  metamodel	
  (GMFMap)	
  
!  Connects	
  all	
  previous	
  models	
  
!  Defines	
  mapping	
  between	
  the	
  elements	
  
!  Domain	
  –	
  graphical	
  –	
  tooling	
  



Domain 
model 

Tool 
Definition 

Graphical 
Definition 

Mapping 
model 

Mapping	
  Model	
  



Domain 
model 

Tool 
Definition 

Graphical 
Definition 

Mapping 
model 

Mapping	
  Model	
  



Domain 
model 

Tool 
Definition 

Graphical 
Definition 

Mapping 
model 

Mapping	
  Model	
  



Domain 
model 

Tool 
Definition 

Graphical 
Definition 

Mapping 
model 

Mapping	
  Model	
  



Domain 
model 

Tool 
Definition 

Graphical 
Definition 

Mapping 
model 

Mapping	
  Model	
  



Mapping	
  Model	
  
!  Describes	
  the	
  logical	
  structure	
  between	
  the	
  

o Domain	
  model	
  (.ecore)	
  
o Graphical	
  model	
  (.gmfgraph)	
  
o Tooling	
  model	
  (.gmSool)	
  

!  Can	
  be	
  validated	
  
o Model	
  ValidaFon	
  
o Constraint	
  definiFon	
  in	
  OCL	
  

!  Base	
  version	
  generated	
  based	
  on	
  domain	
  model	
  



Canvas	
  Mapping	
  
!  Graphical:	
  diagram	
  „background”	
  (gmfgraph	
  
Canvas	
  root	
  element)	
  

!  Domain:	
  root	
  of	
  the	
  model	
  hierarchy	
  
!  Tooling:	
  

o Palefe	
  
o Menus	
  
o Toolbar	
  



Node	
  Mapping	
  
!  Top	
  Node	
  Reference	
  

o Containment	
  Feature:	
  SelecFng	
  the	
  containment	
  
feature	
  of	
  object	
  represented	
  by	
  the	
  Canvas	
  Mapping	
  

!  Node	
  Mapping	
  
o Graphical:	
  diagram	
  node	
  
o Domain:	
  the	
  class	
  the	
  node	
  represents	
  
o Tooling:	
  creaFon	
  tool	
  for	
  the	
  class	
  

!  Possible	
  children	
  
o Label	
  Mapping	
  
o Child	
  Reference	
  
o Compartment	
  Mapping	
  



Label	
  Mapping	
  
!  Graphical:	
  Diagram	
  label	
  
!  Domain:	
  

o (Design)	
  Label	
  Mapping:	
  staFc	
  text	
  
o Feature	
  Label	
  Mapping:	
  

•  Features	
  to	
  display	
  (and	
  edit)	
  
•  Textual	
  paferns	
  for	
  display	
  



Child	
  Reference	
  
!  Children	
  of	
  a	
  node	
  
!  Required	
  data:	
  

o Containment	
  Feature	
  and	
  Node	
  Mapping	
  

!  Two	
  type:	
  
o Affixed:	
  displayed	
  outside	
  the	
  node	
  (e.g.	
  ports)	
  

o Compartment:	
  children	
  displayed	
  in	
  a	
  compartment	
  



Compartment	
  Mapping	
  
!  Graphical:	
  Compartment	
  formal	
  descripFon	
  

o Child	
  Reference	
  
o A	
  compartment	
  can	
  only	
  contain	
  elements	
  of	
  the	
  same	
  
type	
  



Node	
  hierarchy	
  –	
  example	
  



Node	
  hierarchy	
  –	
  example	
  



Node	
  hierarchy	
  –	
  example	
  

Canvas Mapping 



Node	
  hierarchy	
  –	
  example	
  

Top Node Reference 

Canvas Mapping 



Node	
  hierarchy	
  –	
  example	
  

Top Node Reference 

Node Mapping 

Canvas Mapping 

owned 



Node	
  hierarchy	
  –	
  example	
  

Top Node Reference 

Node Mapping 

Child Reference 

Canvas Mapping 



Node	
  hierarchy	
  –	
  example	
  

Top Node Reference 

Node Mapping 

Child Reference 

Canvas Mapping 

referenced 



Node	
  hierarchy	
  –	
  example	
  

Node Mapping 

Top Node Reference 

Node Mapping 

Child Reference 

Canvas Mapping 

owned 



Node	
  hierarchy	
  –	
  example	
  

Node Mapping 

… 

Top Node Reference 

Node Mapping 

Child Reference 

Canvas Mapping 



Link	
  Mapping	
  
!  Graphical:	
  connecFon	
  
!  Domain:	
  

o ConnecFon	
  is	
  a	
  feature:	
  
•  Set	
  up	
  in	
  Target	
  Feature	
  

o ConnecFon	
  is	
  a	
  class	
  
•  Element:	
  the	
  representaFon	
  class	
  
•  Containment	
  Feature	
  
•  Source/Target	
  Feature:	
  two	
  ends	
  of	
  a	
  connecFon	
  

!  Tooling:	
  creaFon	
  tool	
  for	
  the	
  connecFon	
  



ConnecFon	
  via	
  class	
  -­‐	
  example	
  



ConnecFon	
  via	
  class	
  -­‐	
  example	
  



ConnecFon	
  via	
  class	
  -­‐	
  example	
  



ConnecFon	
  via	
  class	
  -­‐	
  example	
  



ConnecFon	
  via	
  class	
  -­‐	
  example	
  



Diagram	
  Editor	
  Generator	
  Model	
  
!  Generator	
  model	
  (GMFGen)	
  
!  Code	
  generaFon	
  parameters	
  

o Similar	
  to	
  EMF	
  genmodel	
  
o Created	
  by	
  transforming	
  the	
  mapping	
  model	
  

!  Code	
  generaFon	
  via	
  JET/Xpand/Xtend2	
  
o Replaceable	
  templates	
  
o Target	
  plaWorm:	
  GMF	
  RunFme	
  

!  Configurable	
  generaFon	
  
o Plug-­‐in	
  ID,	
  provider	
  name,	
  package	
  namespace,	
  etc.	
  

!  RunFme	
  opFons	
  
o Print	
  support,	
  validaFon,	
  etc.	
  
o Diagram	
  persistence	
  



Generator	
  informaFon	
  
!  File	
  properFes	
  (Gen	
  Editor)	
  

o Model	
  and	
  diagram	
  file	
  extension	
  
o SeparaFon	
  of	
  model	
  and	
  diagram	
  file	
  

!  Plugin	
  idenFfier	
  informaFon	
  (Gen	
  Plugin)	
  
o ID,	
  name,	
  provider	
  

!  AddiFonal	
  edit	
  capabiliFes	
  –	
  (Gen	
  Diagram)	
  
o ValidaFon	
  
o Shortcuts	
  
o Providers	
  



Generated	
  code	
  
!  Complete	
  editor	
  code	
  

o Based	
  on	
  GEF	
  and	
  EMF	
  
o With	
  GMF	
  RunFme	
  features	
  



Process	
  similar	
  to	
  EMF...	
  



EMF 

Process	
  similar	
  to	
  EMF...	
  



Domain 
model 
(ECore) 

EMF 

Process	
  similar	
  to	
  EMF...	
  



Domain 
model 
(ECore) 

CodeGen 
Model 
(GenModel) 

EMF 

Process	
  similar	
  to	
  EMF...	
  



Domain 
model 
(ECore) 

CodeGen 
Model 
(GenModel) 

Java code EMF 

Process	
  similar	
  to	
  EMF...	
  



Domain 
model 
(ECore) 

CodeGen 
Model 
(GenModel) 

Java code EMF 

GMF 

Process	
  similar	
  to	
  EMF...	
  



Domain 
model 
(ECore) 

CodeGen 
Model 
(GenModel) 

Java code 

Tool Definition 
(GMFTool) 

Graphical Definition 
(GMFGraph) 

Mapping 
(GMFMap) 

Domain Model 
(ECore) 

EMF 

GMF 

Process	
  similar	
  to	
  EMF...	
  



Domain 
model 
(ECore) 

CodeGen 
Model 
(GenModel) 

Java code 

Generator Model 
(GMFGen) 

Tool Definition 
(GMFTool) 

Graphical Definition 
(GMFGraph) 

Mapping 
(GMFMap) 

Domain Model 
(ECore) 

EMF 

GMF 

Process	
  similar	
  to	
  EMF...	
  



Domain 
model 
(ECore) 

CodeGen 
Model 
(GenModel) 

Java code 

Generator Model 
(GMFGen) 

Java code 

Tool Definition 
(GMFTool) 

Graphical Definition 
(GMFGraph) 

Mapping 
(GMFMap) 

Domain Model 
(ECore) 

EMF 

GMF 

Process	
  similar	
  to	
  EMF...	
  



Domain 
model 
(ECore) 

CodeGen 
Model 
(GenModel) 

Java code 

Generator Model 
(GMFGen) 

Java code 

Tool Definition 
(GMFTool) 

Graphical Definition 
(GMFGraph) 

Mapping 
(GMFMap) 

Domain Model 
(ECore) 

EMF 

GMF 

Transformation 
(Java) 

Process	
  similar	
  to	
  EMF...	
  



Domain 
model 
(ECore) 

CodeGen 
Model 
(GenModel) 

Java code 

Generator Model 
(GMFGen) 

Java code 

Tool Definition 
(GMFTool) 

Graphical Definition 
(GMFGraph) 

Mapping 
(GMFMap) 

Domain Model 
(ECore) 

EMF 

GMF 

Transformation 
(Java) 

Templates 

Process	
  similar	
  to	
  EMF...	
  



Customizing	
  generated	
  code	
  
!  PossibiliFes:	
  

o Custom	
  classes	
  in	
  tooling	
  model	
  
o Code	
  overwrite	
  
o Template	
  extension	
  
o Extension	
  points	
  



CustomizaFon	
  –	
  Manual	
  classes	
  
!  Graphical	
  

o Figure,	
  ConnecFon,	
  DecoraFon,	
  Border,	
  Layout	
  
!  Generator	
  

o Behaviour	
  (e.g.	
  double	
  click	
  handling)	
  
!  Advantages	
  

o Model	
  driven	
  approach	
  (incl.	
  afributes)	
  

!  Disadvantages	
  
o Refactoring,	
  staFc	
  validaFon	
  problemaFc	
  because	
  of	
  
abstracFon	
  differences	
  



CustomizaFon	
  –	
  Manual	
  classes	
  
!  Example	
  



CustomizaFon	
  –	
  Manual	
  classes	
  
!  Example	
  

Custom	
  
behaviour	
  
seing	
  



CustomizaFon	
  –	
  Manual	
  classes	
  
!  Example	
  

ImplementaFon	
  
class	
  

Custom	
  
behaviour	
  
seing	
  



CustomizaFon	
  –	
  Code	
  Overwrite	
  
!  OverwriFng	
  generated	
  methods	
  
! @generated	
  NOT	
  

o Like	
  in	
  case	
  of	
  EMF	
  
o Not	
  required	
  for	
  new	
  methods	
  

!  Advantages	
  
o Simple	
  

!  Disadvantages	
  
o Brifle	
  



CustomizaFon	
  –	
  Code	
  Overwrite	
  
!  Példa	
  

@generated	
  NOT	
  



CustomizaFon	
  –	
  Code	
  Overwrite	
  
!  Példa	
  

@generated	
  NOT	
  

Custom	
  code	
  



CustomizaFon	
  –	
  Template	
  Extensions	
  
!  JET/Xpand	
  template	
  updates	
  

o Template	
  directory	
  seing	
  in	
  genmodel	
  

!  Advantage	
  
o Reusable	
  

!  Disadvantages	
  
o JET/Xpand	
  and	
  GMF	
  runFme	
  knowledge	
  needed  
o Template	
  update	
  is	
  non-­‐trivial	
  



CustomizaFon	
  –	
  Template	
  extension	
  
!  Example	
  

Xpand	
  
template	
  



CustomizaFon	
  –	
  Template	
  extension	
  
!  Example	
  



CustomizaFon	
  –	
  Template	
  extension	
  
!  Example	
   Select	
  model	
  

element	
  



CustomizaFon	
  –	
  Template	
  extension	
  
!  Example	
  

Dynamic	
  Templates	
  



CustomizaFon	
  –	
  Template	
  extension	
  
!  Example	
  

Dynamic	
  Templates	
  

Reference	
  to	
  
custom	
  
template	
  



CustomizaFon	
  –	
  Template	
  extension	
  
!  Example	
  

Reference	
  to	
  
custom	
  
template	
  



CustomizaFon	
  –	
  Extension	
  point	
  
!  *Provider	
  extension	
  points	
  

o View,	
  EditPart,	
  EditPolicy,	
  Icon	
  stb.	
  
!  Advantage	
  

o Safe	
  
!  Disadvantage	
  

o Boilerplate	
  code	
  needed	
  



CustomizaFon	
  –	
  Extension	
  point	
  
!  Example	
  

Extension	
  
definiFon	
  



CustomizaFon	
  –	
  Extension	
  point	
  
!  Example	
  

Class	
  
implementaFon	
  

Extension	
  
definiFon	
  



Addi(onal  GMF  techniques  



Diagram	
  parFFoning	
  
!  Dig	
  in/Drill	
  down	
  
!  Two	
  cases:	
  

o Same	
  diagram	
  type	
  (recursive	
  containment)	
  
•  E.g.	
  packages	
  

o Different	
  diagram	
  type	
  
•  E.g.	
  schema-­‐table	
  



IniFal	
  property	
  values	
  
!  EMF	
  model	
  

o Default	
  value	
  property	
  
o Simple	
  values	
  

!  GMF	
  Mapping	
  model	
  
o Node/Link	
  Mapping	
  

•  Feature	
  Seq	
  IniFalizer	
  
–  Feature	
  Value	
  Spec	
  

»  Value	
  Expression	
  

o OCL	
  expression	
  



ValidaFon	
  constraints	
  -­‐	
  ConnecFon	
  
!  In	
  OCL	
  
! Mapping	
  Model	
  

o Link	
  Mapping	
  
•  Link	
  Constraint	
  

!  E.g.	
  no	
  self-­‐loops	
  possible	
  
o self	
  <>	
  oppositeEnd	
  

!  Constraints	
  enforced	
  at	
  element	
  creaFon!	
  



Constraints	
  
!  OCL	
  language	
  as	
  well	
  
! Mapping	
  model	
  

o Audit	
  Container	
  
•  Audit	
  Rule	
  

–  Target	
  
–  Constraint	
  

!  Only	
  manual	
  validaFon	
  



ValidaFon	
  
!  Enablement:	
  Generator	
  model	
  

o Gen	
  Diagram	
  
•  ValidaFon	
  Enabled	
  
•  ValidaFon	
  Decorators	
  
•  Live	
  ValidaFon	
  UI	
  Feedback	
  

!  Start	
  validaFon:	
  Edit/Validate	
  



Shortcut	
  
!  Live	
  copies	
  

o Reference	
  in	
  another	
  diagram	
  

!  Setup	
  opFons:	
  Generator	
  Model	
  
o Gen	
  Diagram	
  

•  Source:	
  Shortcuts	
  Provided	
  For	
  =	
  target	
  diagram	
  extension	
  
•  Target:	
  Contains	
  Shortcuts	
  To	
  =	
  source	
  diagram	
  extension	
  



Summary  



Summary	
  –	
  Graphical	
  Editors	
  
GEF Graphiti GMF Sirius 

Model Any EMF	
   EMF EMF 

Non-­‐graph  
display 

Possible Not	
   Many,	
  complex	
  
coding	
  needed 

Tree, table, 
textual views 
supported 

Implementa(on  
amount 

Many,	
  repeFFve	
  
code 

Medium	
  amount	
  
of	
  code	
  

Mostly	
  
modeling,	
  some	
  
coding 

High-level 
modeling 

Workflow Only	
  coding Only	
  coding	
   MulF-­‐step Modeling 



GraphiF,	
  GMF	
  –	
  When	
  to	
  use	
  
!  EMF	
  model	
  
!  Display	
  is	
  basically	
  a	
  graph	
  
!  Quick	
  implementaFon	
  
	
  



GraphiF	
  or	
  GMF?	
  
!  GraphiF	
  

o Simpler	
  cases	
  
o Easier	
  to	
  manage	
  model	
  updates	
  

!  GMF	
  
o Quick	
  prototyping	
  

•  PrimiFve	
  concrete	
  syntax	
  

o More	
  complex	
  cases	
  
•  Model	
  remains	
  unchanged	
  
•  Advanced	
  features	
  



Further  technologies  



GEF3D	
  
!  GEF	
  extension	
  with	
  3D	
  support	
  
!  Extending	
  

o Draw2D	
  with	
  3D	
  drawing	
  primiFves	
  
o GEF	
  EditParts	
  with	
  3D	
  EditPolicies	
  

!  Supports	
  
o ExisFng	
  editors	
  on	
  a	
  2D	
  plane	
  (dubbed	
  2.5D)	
  
o EnFrely	
  3D	
  editors	
  



GEF3D	
  –	
  2.5D	
  Example	
  



GEF3D	
  –	
  Full	
  3D	
  Example	
  



Zest	
  Graph	
  Layout	
  Library	
  
!  Graph	
  widgets	
  created	
  in	
  Draw2D,	
  supports	
  

o AutomaFc	
  layouFng	
  
o Custom	
  figure	
  implementaFon	
  
o High	
  level	
  API	
  similar	
  to	
  JFace	
  Viewers	
  

!  Layout	
  algorithms	
  reusable	
  in	
  GEF-­‐based	
  editors	
  
o Requires	
  coding	
  custom	
  GEF	
  layout	
  based	
  on	
  Zest	
  



Zest	
  example	
  
    Graph  g  =  new  Graph(shell,  SWT.NONE);



    GraphNode  n  =  new  GraphNode(g,  SWT.NONE,  "Paper");

    GraphNode  n2  =  new  GraphNode(g,  SWT.NONE,  "Rock");

    GraphNode  n3  =  new  GraphNode(g,  SWT.NONE,  "Scissors");



    new  GraphConnection(g,  SWT.NONE,  n,  n2);

    new  GraphConnection(g,  SWT.NONE,  n2,  n3);

    new  GraphConnection(g,  SWT.NONE,  n3,  n);



    g.setLayoutAlgorithm(new  SpringLayoutAlgorithm  
        (LayoutStyles.NO_LAYOUT_NODE_RESIZING),  true);




Zest	
  example	
  
    Graph  g  =  new  Graph(shell,  SWT.NONE);



    GraphNode  n  =  new  GraphNode(g,  SWT.NONE,  "Paper");

    GraphNode  n2  =  new  GraphNode(g,  SWT.NONE,  "Rock");

    GraphNode  n3  =  new  GraphNode(g,  SWT.NONE,  "Scissors");



    new  GraphConnection(g,  SWT.NONE,  n,  n2);

    new  GraphConnection(g,  SWT.NONE,  n2,  n3);

    new  GraphConnection(g,  SWT.NONE,  n3,  n);



    g.setLayoutAlgorithm(new  SpringLayoutAlgorithm  
        (LayoutStyles.NO_LAYOUT_NODE_RESIZING),  true);




KIELER	
  project	
  
!  Academic	
  project	
  related	
  to	
  automaFc	
  layouFng	
  

o AutomaFc	
  integraFon	
  to	
  GEF/GMF/GraphiF	
  editors	
  
o Good	
  defaults	
  for	
  class-­‐diagram	
  like	
  structures	
  



KIELER	
  Example	
  -­‐	
  Before	
  



KIELER	
  Example	
  -­‐	
  ASer	
  



Spray	
  
!  Textual	
  syntax	
  for	
  

o Defining	
  and	
  integraFng	
  GraphiF	
  pictograms	
  

!  Conceptually	
  similar	
  to	
  GMF	
  Tooling	
  
!  But:	
  

o Some	
  technological	
  issues	
  



EuGENia	
  
!  Part	
  of	
  the	
  Epsilon	
  (Model	
  TransformaFon)	
  

o Generates	
  GMF	
  tooling	
  models	
  
o Much	
  easier	
  to	
  understand	
  
o Limited	
  capabiliFes	
  (wrt.	
  to	
  GMF	
  Tooling)	
  


