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Szakterület-­‐specifikus	
  modellezés	
  definíciója

Szakterület-­‐specifikus	
  modellezés

Dedikált	
  modellezési	
  nyelvek	
  
• Különböző	
  absztrakciós	
  szinten
• A	
  teljes	
  fejlesztési	
  folyamatra

GeneraVv	
  fejlesztés
(kódgenerálás)
• Állapotgépek	
  è	
  Végrehajtható	
  kód
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modell
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Hívási	
  gráf	
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Jólformáltsági	
  
kényszerek

Viselkedési	
  
szemanKka,
Szimuláció,
Refactoring

Absztrakt	
  szintakszis
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Kód
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Konfigurációs	
  fájl)
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Szakterület-­‐specifikus	
  nyelvek	
  aspektusai
Szakterület	
  specifikus	
  nyelv

Absztrakt	
  
szintakszis

Konkrét	
  
szintakszis

Jól-­‐
formáltság

i	
  
kényszerek

Viselkedési
(dinamikus

)	
  
szemanLk

a

Nézetek,	
  
fordítások,	
  
leképezése

k
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Metamodeling	
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Why?
§ Let’s	
  do	
  Model-­‐based	
  Development!
§ Create	
  models	
  that…

o have	
  well-­‐defined,	
  standardized	
  form	
  and	
  meaning
o are	
  processable	
  by	
  computers

• Storage,	
  Parsing,	
  EdiKng,	
  VisualizaKon,	
  
• ExecuKon,	
  TesKng,
• Analysis,	
  VerificaKon,
• TranslaKon,	
  TransformaKon,	
  IntegraKon,	
  SynchronizaKon

o are	
  easy	
  to	
  use	
  (create	
  /	
  understand)

§ Need	
  to	
  design	
  modeling	
  languages
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Where	
  do	
  you	
  find	
  metamodels?
§ Different	
  applicaKon	
  domains	
  around	
  UML

o SysML	
  (systems	
  engineering)
o SPEM	
  (process	
  modeling)
o CWM	
  (data	
  warehousing)
oMARTE	
  (real-­‐Kme	
  and	
  embedded	
  systems)

§ BPEL,	
  BPMN	
  (business	
  processes)
§ Tropos	
  (requirements	
  modeling)
§ AutoSAR	
  (automoKve	
  industry)
§ …
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  concept:	
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  methodology	
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Designing	
  modeling	
  languages
§ Core	
  concept:	
  metamodeling

o Design	
  methodology	
  of	
  modeling	
  languages
oMetamodel	
  =	
  model	
  of	
  a	
  modeling	
  language

§ Language	
  design	
  checklist
o Abstract	
  syntax	
  (metamodel)

• Taxonomy	
  and	
  relaKonships	
  of	
  model	
  elements
• Well-­‐formedness	
  rules

o Seman:cs	
  (does	
  not	
  strictly	
  belong	
  to	
  a	
  language)
• StaKc
• Behavioural

o ???	
  	
  (something	
  is	
  missing…	
  we’ll	
  come	
  back	
  later)
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Abstract	
  syntax	
  (Metamodel)
§ Metamodel	
  =	
  model	
  of	
  a	
  modeling	
  language

o „Meta”	
  =	
  above,	
  beyond,	
  transcending

§ Goal:	
  to	
  define
o The	
  vocabulary	
  of	
  concepts	
  in	
  the	
  language
o How	
  they	
  can	
  be	
  combined	
  to	
  form	
  models

§ Contents:
o DefiniKon	
  of	
  concepts
o RelaKonships	
  between	
  these	
  concepts

• AbstracKon/SpecializaKon	
  (Taxonomy)

o Constraints,	
  well-­‐formedness	
  rules	
  (e.g.	
  mulKplicity)	
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Metamodell:	
  Absztrakt	
  szintakszis	
  definíciója
§ Metamodell:	
  

o Modellezési	
  nyelvek	
  absztrakt	
  
szintakszisát	
  definiáló	
  DSM

§ Célja:	
  definiálni...
o a	
  nyelv	
  alapfogalmait	
  
o a	
  köztük	
  lehetséges	
  
kapcsolatokat

o az	
  alapfogalmak	
  aTribútumait
o absztrakció/finomítás	
  
(Taxonómia,	
  Ontológia)	
  az	
  
elemek	
  közöT

o tartalmazási,	
  számossági	
  
kényszerek

Metamodell

Modell
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Example

Meta	
  (Language)	
  level

StateAccState Transition

Automaton

from

to

transitions
statesinitial

color:{R,G,B}

Metamodel

Class

Associa:on
Generaliza:on

A>ribute
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Example
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Example
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  in	
  abstract	
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(Instance)	
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Metamodel

Instan:a:on Class

Associa:on
Generaliza:on

A>ribute

Object

Link



Metamodeling	
  and	
  Domain	
  Specific	
  Modeling

Well-­‐formedness	
  rules
§ MulKplicity	
  constraints

o At	
  most	
  one:	
  0..1	
  /	
  Many:	
  *
o Lower	
  bound	
  is	
  oCen	
  meaningful	
  (enforcement?)

§ AggregaKon/Containment
o At	
  most	
  one	
  parent	
  for	
  each	
  model	
  element

§ Language	
  specific	
  constraints:
o Examples

• Each	
  state	
  of	
  an	
  automaton	
  must	
  have	
  a	
  unique	
  name
• TransiKons	
  must	
  connect	
  states	
  of	
  their	
  own	
  automaton
• The	
  iniKal	
  state	
  is	
  one	
  of	
  the	
  states	
  of	
  the	
  automaton

o Expressed	
  in	
  e.g.	
  OCL
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InstanKaKon	
  and	
  GeneralizaKon
§ ClassificaKon/Typing

o inverse:	
  InstanKaKon	
  

§ GeneralizaKon	
  /	
  Supertyping	
  /	
  AbstracKon
o inverse:	
  SpecializaKon	
  /	
  
Subtyping	
  /	
  Refinement

§ More	
  is	
  implied	
  than	
  what	
  is	
  explicitly	
  given
o transiKve	
  semanKcs

• self.supertypesàincludesAll(self.supertypes.supertypes)
o extends	
  the	
  typing	
  relaKon

• self.	
  instances-­‐>includesAll(self.	
  subtypes.instances)

AccState

State
color:{R,G,B}

s1: State
color = G

«instance»

State
color:{R,G,B}
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Típushierarchia
§ Általánosítás	
  
(GeneralizaKon)
o ≅ Öröklés
o TranziVv
o Irreflexív?	
  

§ HelyeYesíthetőség
üŐs	
  helyeY	
  LeszármazoY
× 	
  LeszármazoY	
  helyeY	
  Ős

State

Simple
State

Compound
State

AND
State

OR
State
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Példányosítás
§ Minden	
  modellelem	
  
példánya	
  a	
  metamodell	
  egy	
  
elemének

§ Közvetlen	
  Fpus:	
  
o Nincs	
  precízebb	
  
(alacsonyabb)	
  Vpusa

o s1	
  à AccState

§ Közvete>	
  Fpus:	
  
o A	
  közvetlen	
  Vpus	
  ősosztálya
o s1	
  à Statet1 s2 t2

s1 a1 s3

t3

stst

st trtr
fr

frto

to

tofr
ini

StateCompState Transition

Automaton

from

to

transitions
statesinitial

kind:StateEnum

«példánya»… …

refine
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Type	
  Conformance	
  of	
  Edges

A

a: A

«instance»

SuperA

B

b: B

«instance»

SuperBAssociaKon

Link

«instance»
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Type	
  Conformance	
  of	
  Edges
§ Subtyping	
  of	
  edges

o Not	
  allowed	
  in	
  e.g.	
  UML

SuperA

B

SuperBSuperAssociaKon

A AssociaKon
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Metamodell

Tartalmazási	
  hierarchia

a1

s1

a21

s211

a22

s221

§ Minden	
  modellelem	
  
tulajdonosa	
  egyértelmű
o N	
  Gyerek	
  à 1	
  Szülő	
  
o Egyetlen	
  gyökérelem

§ Tartalmazási	
  viszony:
o Metamodellben	
  defináljuk

• Élek	
  (referencia)	
  mentén	
  

o A	
  modelleken	
  értelmezzük

a1

s1
a21 a22

s211 s221

StateCompState

Automaton

states

refine
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Example	
  metamodel
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Instance	
  model,	
  abstract	
  syntax
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Instance	
  model,	
  concrete	
  syntax
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Instance	
  model,	
  concrete	
  syntax
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Designing	
  modeling	
  languages
§ Language	
  design	
  checklist

o Abstract	
  syntax	
  (metamodel)
• Taxonomy	
  and	
  relaKonships	
  of	
  model	
  elements
• Well-­‐formedness	
  rules

o Seman:cs	
  (does	
  not	
  strictly	
  belong	
  to	
  a	
  language)
• StaKc
• Behavioural

o ???	
  	
  (something	
  is	
  missing…	
  we’ll	
  come	
  back	
  later)
o Concrete	
  syntax

• Textual	
  notaKon
• Visual	
  notaKon
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Designing	
  modeling	
  languages
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RelaKonship	
  of	
  concepts

t1 s2 t2

s1 a1 s3

t3

stst

st trtr
fr

frto

to

tofr
ini

s2

s3

s1

t1

t2

t3
a1

Abstract	
  syntax Concrete	
  syntax

Model	
  level

Meta	
  (Language)	
  level

StateAccState Transition

Automaton

from

to

transitions
statesinitial

color:{R,G,B}

Metamodel
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Textual	
  vs.	
  Visual
§ Textual	
  notaKon:

+ Easy	
  to	
  write:	
  Able	
  to	
  capture	
  complex	
  expressions	
  
- Difficult	
  to	
  read:	
  Difficult	
  to	
  comprehend	
  and	
  manage	
  
aCer	
  certain	
  complexity

§ Visual	
  notaKon:
+ Easy	
  to	
  read:	
  Able	
  to	
  express	
  (selected	
  /	
  subset	
  of)	
  
details	
  in	
  an	
  intuiKve,	
  understandable	
  form

+ Safe	
  to	
  write:	
  Able	
  to	
  construct	
  syntacKcally	
  correct	
  
models

- Difficult	
  to	
  write:	
  graphical	
  ediKng	
  is	
  slower	
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Example:	
  Concrete	
  Syntax
request()	
  {

if	
  (state	
  ==	
  "idle"	
  &&	
  
this.load<10)	
  
state	
  =	
  "calculaKng";

}
response()	
  {

if	
  (state	
  ==	
  "calculaKng")	
  
state	
  =	
  "idle"

}

Textual	
  notaKonGraphical	
  notaKon
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MulKplicity	
  of	
  NotaKons
§ One-­‐to-­‐many

o 1	
  abstract	
  syntax	
  à many	
  textual	
  and	
  visual	
  
notaKons

• Human-­‐readable-­‐writable	
  textual	
  or	
  visual	
  syntax
• Textual	
  syntax	
  for	
  exchange	
  or	
  storage	
  (typically	
  XML)
• In	
  case	
  of	
  UML,	
  each	
  diagram	
  is	
  only	
  a	
  parKal	
  view

o 1	
  abstract	
  model	
  à many	
  concrete	
  forms	
  in	
  1	
  syntax!
• Whitespace,	
  diagram	
  layout
• Comments
• SyntacKc	
  sugar

o 1	
  semanKc	
  interpretaKon	
  à many	
  abstract	
  models
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SemanKcs
§ SemanKcs:	
  the	
  meaning	
  of	
  concepts	
  in	
  a	
  language

o StaKc:	
  what	
  does	
  a	
  snapshot	
  of	
  a	
  model	
  mean?	
  
o Dynamic:	
  how	
  does	
  the	
  model	
  change/evolve/behave?

§ StaKc	
  SemanKcs
o InterpretaKon	
  of	
  metamodel	
  elements
oMeaning	
  of	
  concepts	
  in	
  the	
  abstract	
  syntax
o Formal:	
  mathemaKcal	
  statements	
  about	
  the	
  
interpretaKon

• E.g.	
  formally	
  defined	
  semanKcs	
  of	
  OCL
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Dynamic	
  SemanKcs
§ Denota:onal	
  (TranslaKonal):	
  translaKng	
  concepts	
  
in	
  one	
  language	
  to	
  another	
  language	
  (called	
  
seman:c	
  domain)
o „compiled”
o E.g.	
  explaining	
  state	
  machines	
  as	
  Petri-­‐net

§ Opera:onal:	
  modeling	
  the	
  operaKonal	
  behavior	
  of	
  
language	
  concepts
o „interpreted”
o SomeKmes	
  dynamic	
  features	
  are	
  introduced	
  only	
  for	
  
formalizing	
  dynamic	
  semaKcs
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DOMAIN-­‐SPECIFIC	
  MODELING	
  
LANGUAGES	
  IN	
  ENGINEERING	
  PRACTICE
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Well	
  known	
  DSLs

§MATLAB,	
  SQL,	
  Erlang,
Shell	
  scripts,	
  AWK,	
  Verilog,	
  
YACC,	
  R,S,	
  MathemaLca,	
  
Mata,	
  XSLT,	
  XMI,	
  OCL,
Template	
  languages,	
  …
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Industry	
  standard	
  DSMLs
§ AutomoKve

o AUTOSAR,	
  MATLAB	
  StateFlow,	
  EAST-­‐AADL

§ Aerospace
o AADL

§ Railways
o UML-­‐MARTE

§ Systems	
  engineering
o SysML,	
  UML-­‐FT
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Technologies
§ MATLAB
§ RaLonal	
  Sohware	
  Architect

§ Eclipse
o EMF
o openArchitectureWare

§ Microsoh
o DSL	
  Tools	
  (Visual	
  Studio)

§ MetaCase
o MetaEdit+

§ JetBrains	
  MPS

§ GEMS,	
  GME,	
  ViatraDSM

COTS
Language	
  

engineering
	
  (industry)

Academia
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Summary
§ Metamodeling

o Structural,	
  formal	
  definiKon	
  of	
  domains
o Abstract	
  syntax

§ Domain-­‐Specific	
  Modeling
o Concrete	
  notaKons
o Syntax	
  known	
  by	
  experts	
  of	
  the	
  field

§ Metalevels
oMeta-­‐relaKonship	
  between	
  models

§ SemanKcs
o Formal	
  dynamic	
  à	
  DenotaKonal	
  /	
  OperaKonal
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Eclipse	
  Modeling	
  Framework

Horváth	
  Ákos
Dániel	
  Varró
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  of	
  Contents

Overview	
  of	
  EMF
EMF	
  by	
  Example
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What	
  does	
  EMF	
  provide?

EMF	
  =	
  Eclipse	
  Modeling	
  Framework
ReflecKve	
  Metamodeling	
  Core	
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Ecore	
  -­‐	
  why?

Metamodeling	
  language	
  of	
  EMF
Metamodels	
  are	
  pla�orm	
  independent
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Core	
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Core	
  ECore	
  constructs

Class	
  with	
  arbitrary	
  num.	
  
of	
  
•	
  superclasses
•	
  associa(ons
•	
  aGributes

Typed	
  
AGribute	
  

Unidirec(onal	
  (binary)	
  
rela(on	
  (Associa(on)	
  
•	
  typed
•	
  op(onal	
  inverse	
  end
•	
  mul(plici(es



Metamodeling	
  and	
  Domain	
  Specific	
  Modeling
Budapes(	
  Műszaki	
  és	
  Gazdaságtudományi	
  Egyetem
Méréstechnika	
  és	
  Információs	
  Rendszerek	
  Tanszék

Complete	
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  hiearchy	
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Complete	
  ECore	
  hiearchy	
  
Abstract	
  
Class

EObject	
  
based	
  
Enums

Methods	
  
connected	
  to	
  
the	
  EClasses

Parameter	
  for	
  the	
  
Eopera(on
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Defining	
  a	
  DSM
The	
  EMF	
  way
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The	
  Simple	
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  Workflow
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The	
  EMF	
  Toolkit

Metamodel	
  of	
  the	
  
Domain	
  /	
  
Modeling	
  language
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The	
  EMF	
  Toolkit

Mapping	
  of	
  the	
  Ecore	
  model	
  to	
  
the	
  impl	
  plaRorm
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The	
  EMF	
  Toolkit

Code	
  templates	
  for	
  genera(ng	
  
implementa(on
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The	
  EMF	
  ToolkitCode	
  genera(on	
  is	
  carried	
  out	
  based	
  
upon	
  
•	
  the	
  generator	
  model
•	
  code	
  templates
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The	
  EMF	
  Toolkit
Core	
  model	
  manipula(on	
  and	
  
persistence	
  impl.
(Java	
  library)
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The	
  EMF	
  Toolkit
•	
  Displaying	
  EMF	
  objects
•	
  Command	
  based	
  model	
  manipula(on	
  
(with	
  undo/redo	
  support)
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The	
  EMF	
  Toolkit
Automa(cally	
  generated	
  tree	
  
view	
  editor
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CreaKng	
  an	
  Ecore	
  model
(metamodel)
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  of	
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  models
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CreaKon	
  of	
  ECore	
  models

UML	
  class	
  diagram
•	
  Ra(onal	
  SoWware	
  Architect
•	
  EclipseUML	
  (Omondo)
•	
  Borland	
  Together	
  Architect
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CreaKon	
  of	
  ECore	
  models

An	
  XML	
  schema	
  is	
  the	
  
metamodel	
  of	
  an	
  XML	
  document
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CreaKon	
  of	
  ECore	
  models
Simple	
  programming	
  language	
  for	
  
defining	
  Ecore	
  models
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CreaKon	
  of	
  ECore	
  models
Direct	
  Ecore	
  defining
(e.g.,	
  Ecore	
  tree	
  editor)
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CreaKon	
  of	
  ECore	
  models
Specially	
  annotated	
  Java	
  
interfaces,	
  defines	
  the	
  
metamodel
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The	
  Petri	
  net	
  Example
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Domain	
  Metamodel:	
  	
  Petri	
  Nets
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EMF	
  model	
  Ecore	
  representaKon



Metamodeling	
  and	
  Domain	
  Specific	
  Modeling
Budapes(	
  Műszaki	
  és	
  Gazdaságtudományi	
  Egyetem
Méréstechnika	
  és	
  Információs	
  Rendszerek	
  Tanszék

EMF	
  model	
  Ecore	
  representaKon

	
  Root	
  element

	
  Reference	
  to	
  all	
  model	
  
elements

	
  Inheritance

	
  Type	
  of	
  EReference

Path	
  of	
  containing	
  
resource

	
  Type	
  of	
  EAGribute
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Class	
  DefiniLon	
  in	
  PetriNet.ecore	
  

<eClassifiers	
  xsi:type="ecore:EClass"	
  name="Place"	
  
eSuperTypes="#//petrinet/PNElement">

	
  <eStructuralFeatures	
  xsi:type="ecore:EAYribute"	
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Class	
  DefiniLon	
  in	
  PetriNet.ecore	
  

<eClassifiers	
  xsi:type="ecore:EClass"	
  name="Place"	
  
eSuperTypes="#//petrinet/PNElement">

	
  <eStructuralFeatures	
  xsi:type="ecore:EAYribute"	
  

	
  Class

	
  AGribute

Containment

Reference

Mul(plicity

Type Opposite	
  End
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Code	
  generaKon	
  from	
  Ecore
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  Code	
  GeneraLon	
  from	
  Ecore	
  
(.genmodel)

ECore	
  model	
  remain	
  pure	
  and	
  
independent
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Generator	
  model

Goal:
Specify	
  the	
  aYributes	
  of	
  the	
  code	
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Generator	
  model
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Generator	
  model

	
  referred	
  Ecore	
  elements

	
  General	
  parameters

	
  Edit	
  specific	
  aGributes

	
  Editor	
  specific	
  aGributes
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Generated	
  EMF	
  components
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AutomaKon	
  in	
  EMF

Model	
  manipulaKon
BidirecKonal	
  references	
  (also	
  m..n),	
  

Containments
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v 3. Tree Editor

v 2. Model Manipluation

v 1. Model Persistency

Generated	
  EMF	
  components
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Generated	
  EMF	
  components
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EMF.model

OpKmized	
  persistency	
  handling
Fully	
  featured	
  Java	
  code	
  of	
  the	
  ECore	
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EClass	
  implementaLonNotification/Observer
Layer

Common 
Implementation

Layer

Business
Layer

<interface>
Place

<interface>
EObject

<interface>
Notifier

BasicNotifierImpl

EObjectImpl

BasicEObjectImpl

PlaceImpl

Generalize	
  the	
  already
defined	
  framework	
  element
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Auto-­‐Generated	
  Interface
GeGers/SeGers	
  for	
  
aGributes

Only	
  geGer	
  when	
  
Mul(plicity	
  >	
  1

EList,	
  EMF	
  list	
  interface	
  
(~10	
  implementa(ons

EMF	
  specific	
  
„annota(ons”
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EClass	
  implementaLon

EAYribute	
  -­‐>	
  get/set	
  methods	
  (mulKplicity	
  <=	
  1)
EReference:
„many”	
  -­‐>	
  get

„one”	
  	
  -­‐>	
  	
  get	
  /	
  set	
  

getIncomingArcs(): Elist
getOutgoingArcs(): Elist

getToken(): int
setToken(value:int)

getIncomingArcs(): Elist
getOutgoingArcs(): Elist

getToken(): int
setToken(value:int)

<interface>
Place

PlaceImpl
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EClass	
  implementaLon

Every	
  Class	
  contains	
  Framework	
  specific	
  methods:
ReflecKve	
  get/set	
  (eGet,	
  eSet)

Consistency	
  manipulaKon	
  (eInverseRemove)
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EObject

Every	
  Interface	
  extends	
  the	
  EObject	
  Interface

Retruns	
  the	
  sta:c	
  EClass
Implemented	
  by	
  the	
  EObject

Returns	
  the	
  Resource	
  of	
  which	
  the	
  
EObject	
  is	
  added

Containment	
  manipula:on	
  
methods

Reflec:ve
methods
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EATribute	
  implementaLonAYribute	
  is	
  mapped	
  to	
  get	
  and	
  set	
  
methods

NoKficaKon
Type	
  is	
  normally	
  a	
  simple	
  Java	
  type	
  

(int,	
  String,	
  etc.)
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EReference	
  implementaLon

Similar	
  to	
  the	
  EAYribute
NoKficaKon	
  thrown	
  by	
  EList

Type	
  is	
  normally	
  an	
  other	
  EObject
Handles	
  containmnet

Uses	
  proxy,	
  must	
  be	
  resolved
Have	
  to	
  check	
  opposite	
  EReference	
  

integrity
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EOperaLon	
  ImplementaLon

Represents	
  the	
  frame	
  of	
  a	
  Java	
  method
Represented	
  both	
  in	
  the	
  interface	
  and	
  implemenKng	
  class

Important:
Have	
  to	
  change	
  the	
  generated	
  annotaKon	
  to	
  NOT

Have	
  to	
  implement	
  the	
  method	
  manually
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NoKficaKon	
  implementaKon

§ Observer	
  paYern
§ Behavior	
  extension
§ Events	
  stored	
  in	
  a	
  NoKficaKon	
  class
§ Can	
  be	
  parametrized	
  in	
  the	
  genmodel
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EFactory	
  implementaLon

Create	
  methods	
  by	
  
type

Single	
  
instance

One-­‐to-­‐one	
  reference	
  to	
  Petrinet	
  
EPackage
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Generated	
  EMF	
  components
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EMF.Edit

Separates	
  the	
  GUI	
  and	
  the	
  model
GUI	
  independent	
  commands
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EMF.Edit

Handles	
  EMF.model	
  
no:fica:ons

Model	
  manipula:on	
  
commands
(base	
  +	
  own)

Handles	
  EMF.model	
  
no:fica:ons
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EMF.Edit	
  Command
§ All	
  model	
  manipulaKon	
  through	
  commands
§ Based	
  on	
  template	
  method	
  paYern
§ The	
  ItemProvider	
  implements	
  the	
  
createCommand(…)	
  method,	
  which	
  calls	
  one	
  of	
  
its	
  protected	
  command	
  method

§ Customizable	
  (usually,	
  modify	
  already	
  
implemented	
  „protected”	
  commands)
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Generated	
  EMF	
  components
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EMF.Editor

§ EMF.Editor	
  generates	
  the	
  SWT/JFace	
  for	
  the	
  graphical	
  
editor

§ Generates:
o Tree	
  editor
o Wizards
o Menus
o plugins
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The	
  editor	
  of	
  Petri	
  Net	
  models

<?xml	
  version="1.0"	
  encoding="UTF-­‐8"?>
<PetriNets.petrinet:PetriNet	
  xmi:version="2.0"	
  

xmlns:xmi="hYp://www.omg.org/XMI"	
  
xmlns:PetriNets.petrinet=

"hYp:///PetriNets/petrinet.ecore">
	
  	
  <transiKons	
  name="t1"	
  incomingArcs=

"//@places.0/@outgoingArcs.0">
	
  	
  	
  	
  <outgoingArcs	
  weight="2"	
  toPlace="//@places.

1"/>
	
  	
  </transiKons>

	
  	
  <places	
  name="p1"	
  token="1">
	
  	
  	
  	
  <outgoingArcs	
  weight="1"	
  toTransiKon="//

@transiKons.0"/>
	
  	
  </places>

	
  	
  <places	
  name="p2"	
  incomingArcs=
"//@transiKons.0/@outgoingArcs.0"/>

</PetriNets.petrinet:PetriNet>

Tree View XMI 2.0 View

Place	
  p1Place	
  p1
Reference:	
  URI	
  (or	
  
XMI.id)
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Tools,	
  API	
  and	
  UKliKes
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The	
  org.eclipse.emf.ecore.uKl	
  
Package	
  

Contains	
  a	
  number	
  of	
  miscellaneous	
  uKlity	
  
classes	
  and	
  interfaces:
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Client	
  Programming	
  with	
  EMF

	
  Place	
  p1	
  =	
  PetrinetFactory.eINSTANCE.createPlace();
	
  p1.setName("p1");

	
  Place	
  p2	
  =	
  PetrinetFactory.eINSTANCE.createPlace();
	
  p2.setName("p2");

Advanced client programming: Reflective Ecore API

Create	
  a	
  
place

Create	
  a	
  
transi(on

Create	
  a	
  PT	
  
arc

Set	
  source	
  of	
  	
  
PT	
  arc

Set	
  target	
  of	
  	
  
PT	
  arc
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Basic	
  EMF	
  tools

ValidaLon
Validate	
  constraints	
  over	
  EMF	
  models

Query
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Textual	
  DSL	
  EMF	
  for	
  metamodels

XText	
  



Metamodeling	
  and	
  Domain	
  Specific	
  Modeling
Budapes(	
  Műszaki	
  és	
  Gazdaságtudományi	
  Egyetem
Méréstechnika	
  és	
  Információs	
  Rendszerek	
  Tanszék

GMF
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Ecore	
  Tools:	
  Ecore	
  Diagram	
  Editor	
  (GMF)

Graphical	
  DSL	
  EMF	
  to	
  define	
  EMF	
  
metamodels


