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The World and the ModelThe World and the Model
A Model is a A Model is a simplifiedsimplified representation of arepresentation of ann aspectaspect of of 

the Worldthe World for a specific for a specific purposepurpose
–– Consider modeling both the machine & its environment (M. Jackson)Consider modeling both the machine & its environment (M. Jackson)

UML paved the waUML paved the way from OOP to Model Based SEy from OOP to Model Based SE

M1
(modeling

) I d b

Specificity of Engineering:
Model something not yet 
existing(in order to build it)

+Applicant()
+ApplicantInfo()
+MakeApplication()

-companyName : CString
-experience : CString
-reference1 : CString
-reference2 : CString
-reference3 : CString

Applicant

+Person()
+PersonInfo()

-personID : unsigned long
-surname : CString
-givenName : CString
-middleInitial : char
-streetAddress : CString
-postCode : CString
-countryname : CString
-eMailAddress : CString

Person

-is taught by

1

-teaches

0..*
+CourseSession()
+CourseSessionInfo()

-courseSessionID : unsigned long
-courseDate : unsigned long
-courseID : unsigned long
-courseLocation : CString

CourseSession

AppStatus

+CourseRegistration()
+CourseRegistrationInfo()

-registrationDate : unsigned long
-completionFlag : bool
-confirmedDate : unsigned long

CourseRegistration

+Test()
+TestInfo()

-testScore : unsigned long
Test

+Application()
+ApplicationInfo()

-productNr : unsigned long
-certificationLevel : unsigned long
-applicationDate : unsigned long

Application

+PermittedStatusChange()
+StatusChangeInfo()

-fromStatus : char
-toStatus : char

PermittedStatusChange

-examSession : unsigned long
-examlocation : CString

ExamSession

-gives0..*

-is achieved1

-is made by

1

-makes

0..*

-allows change in

0..*

-has a

1..*

-is taken by1

-takes0..*

-is made by a1

-made a1..*

-is in1

-is filled by0..*

-uses -is used in

-applies to a0..*

-is for a1

-examID : unsigned long
Exam

+Employee()
+GetCurrentAge()
+EmployeeInfo()

-jobType : CString
-roomNr : unsigned long
-department : CString
-division : CString
-jobTitle : CString
-manager : unsigned long
-headsDept : CString
-headsDivision : CString
-mobileNr : CString
-birthDate : unsigned long

Employee

+registrationform()

RegistrationForm

-uses*
*

ApplicantApplicantList PersonList

findApplicant()

ApplicationRegForm

Applicant()

findPerson()

addPerson()

addApplication()

Application()

MakeApplication()

ApplicationList
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M0
(the world)

space) Is represented by +AppStatus()
+AppStatusInfo()

-statusCode : char
-statusName : CString

pp

+ExamSession()
+ExamSessionInfo()

examlocation : CString
-examDate : unsigned long

1 0..*+Exam()
+ExamInfo()

-certificationLevel : unsigned long
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Assigning Meaning to ModelsAssigning Meaning to Models
If a UML model If a UML model is no longer  is no longer  just just 
–– fancy pictures to decorate your roomfancy pictures to decorate your room

a graphical syntax for C++/Java/C#/Eiffela graphical syntax for C++/Java/C#/Eiffel–– a graphical syntax for C++/Java/C#/Eiffel...a graphical syntax for C++/Java/C#/Eiffel...
Then tools must be able to manipulate Then tools must be able to manipulate 
modelsmodels
–– Let’s make a model Let’s make a model 
of what a model is!of what a model is!

  tt d lid li
ConstraintNamespace Feature

ModelElement

0..*0..1

+containedElement

{ordered}

0..*
+container

0..1

Contains

0..*

1..*

0..*

+constrainedElement

1..*
Constrains
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–– => => metameta--modelingmodeling
»» & meta& meta--metameta--modeling..modeling..
»» Use MetaUse Meta--ObjectObject

Facility (MOF) to avoidFacility (MOF) to avoid
infinite Metainfinite Meta--recursionrecursion

Package

GeneralizableElement

0..*

0..*
+supertype

{ordered}0..*

+subtype

0..*
Generalizes

Classifier

Class AssociationDataType

BehavioralFeature Struc turalFeature

Operation

AssociationEnd

Reference

0.. *

1

+referent0.. *

+referencedEnd
1

RefersTo

MofAttribute

The 4 layers in practiceThe 4 layers in practice
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UML2 UML2 
metameta--model model 

(part.)(part.)

Zoom: commentsZoom: comments
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GeneralizationsGeneralizations
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Static Semantics with OCLStatic Semantics with OCL
Complementing a metaComplementing a meta--model with Wellmodel with Well--
Formedness Rules, aka Formedness Rules, aka ContractsContracts e.g.;e.g.;
–– ModelElement has a unique name in a Namespace ModelElement has a unique name in a Namespace 
–– no cycle in a UML2 inheritance graph…no cycle in a UML2 inheritance graph…
Expressed with the OCL (Object Constraint Expressed with the OCL (Object Constraint 
Language)Language)

Th  OCL i   l  f t d i
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– The OCL is a language of typed expressions.
– A constraint is a valid OCL expression of type Boolean.
– A constraint is a restriction on one or more values of (part 

of) an object-oriented model or system.
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OCLOCL
Can be used at bothCan be used at both
–– M1 level (constraints on Models)M1 level (constraints on Models)

»» aka aka DesignDesign--byby--ContractContract (Meyer)(Meyer)
–– M2 level (constraints on MetaM2 level (constraints on Meta--Models)Models)

»» aka Static semanticsaka Static semantics

Let’s overview it with M1 level exemplesLet’s overview it with M1 level exemples
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Class invariantsClass invariants

Contraints can be added to modelsContraints can be added to models

Bank_Account

Contraints can be added to modelsContraints can be added to models
–– notation: between { }notation: between { }

Invariant = Boolean expression Invariant = Boolean expression 
–– True for all instances of a class in stable states...True for all instances of a class in stable states...
–– Expressed with the OCL (Object Constraint Expressed with the OCL (Object Constraint 

Language)Language)
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{balance>=lowest}

balance: Money
lowest: Money

deposit (Money)
withdraw(Money)

»» e.g. {balance >= lowest} e.g. {balance >= lowest} 
»» Can also navigate the associationsCan also navigate the associations
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Precondition:Precondition:
Burden on the clientBurden on the client

Specification on what must be true for a Specification on what must be true for a 
client to be allowed to call a methodclient to be allowed to call a method
–– example: amount > 0example: amount > 0

Notation in UMLNotation in UML
–– {«precondition» {«precondition» OCL boolean expressionOCL boolean expression}}
–– Abbreviation: {pre: Abbreviation: {pre: OCL boolean expressionOCL boolean expression}}
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Postcondition:Postcondition:
Burden on the implementorBurden on the implementor

Specification on what must be trueSpecification on what must be true atatSpecification on what must be true Specification on what must be true at at 
completion of any successful call to a completion of any successful call to a 
methodmethod
–– example: example: balance = balance @pre + amountbalance = balance @pre + amount

Notation in UMLNotation in UML
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–– {«postcondition» {«postcondition» OCL boolean expressionOCL boolean expression}}
–– Abbreviation: {post: Abbreviation: {post: OCL boolean expressionOCL boolean expression}}
–– Operator for previous value (idem old Eiffel):Operator for previous value (idem old Eiffel):

»» OCL expressionOCL expression @pre @pre 
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To be Abstract To be Abstract andand Precise Precise 

Bank_Account
{balance>=lowest}

balance: Money
lowest: Money

deposit (amount: Money)
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p ( y)
{pre: amount> 0}
{post: balance = balance @pre + amount}

withdraw(amount: Money)
{pre: amount> 0 and montant<=balance-lowest}
{post: balance = balance @pre - amount}

•In memory implementation
•straightforward
•list of transactions

•Data base implementation
•etc.

Types in OCLTypes in OCL
The types in OCL are as follows:

• Predefined typesPredefined types

– Basic types - Integer, Real, String and Boolean

– Collection types - Collection, Set, Bag, Sequence

• Meta types

© J.-M. Jézéquel, 2005 14

– OclAny, OclExpression, OclType

• User-defined model types

– Enumeration and all classes, types and interfaces
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BooleanBoolean

Operation Notation Result type
or a or b Boolean
and a and b Boolean
exclusive or a xor b Boolean
negation not a Boolean
equals a = b Boolean
not equals a <> b Boolean
implication a implies b Boolean
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implication a implies b Boolean
if then else if a then b1 else b2 endif type of b

Real and IntegerReal and Integer
Operation Notation Result type
equals a = b Boolean
not equals a <> b Boolean
less a < b Boolean
more a > b Booleanmore a  > b Boolean
less or equal a <= b Boolean
more or equal a >= b Boolean
plus a + b Integer or Real
minus a - b Integer or Real
multiply a * b Integer or Real
divide a / b Real
modulus a.mod(b) Integer
integer division a.div(b) Integer

© J.-M. Jézéquel, 2005 16

g ( ) g
absolute value a.abs Integer or Real
maximum a.max(b) Integer or Real
minimum a.min(b) Integer or Real
round a.round Integer
floor a.floor Integer
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StringString

Operation Expression Result type
t ti t( t i ) St iconcatenation s.concat(string) String

size s.size Integer
to lower case s.toLower String
to upper case s.toUpper String
substring s.substring(int, int) String
equals s1 = s2 Boolean

© J.-M. Jézéquel, 2005 17

not equals s1 <> s2 Boolean

Simple constraintsSimple constraints

Customer

name: String
title: String
age: Integer
isMale: Boolean

title = if isMale then ‘Mr.’ else ‘Ms.’ endif

© J.-M. Jézéquel, 2005 18

age >= 18 and age < 66

name.size < 100
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Using EnumerationsUsing Enumerations

Customer

gender: enum{male, female}
name: String
title: String
dateOfBirth: Date
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gender = #male implies title = ‘Mr. ‘

NonNon--local contracts: local contracts: 
navigating associationsnavigating associations

Each association is a navigation pathEach association is a navigation pathg pg p
–– The context of an OCL expression is the starting pointThe context of an OCL expression is the starting point
–– RoleRole names are used to select which association is to be names are used to select which association is to be 

traversed (or target classtraversed (or target class name if only one)name if only one)

© J.-M. Jézéquel, 2005 20

Person Car1 owner ownings  *ownership

Context Car inv:
self.owner.age >= 18
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Navigation of 0..* associationsNavigation of 0..* associations
Through navigation, we no longer get a scalar Through navigation, we no longer get a scalar 
but a but a collectioncollection of objectsof objects
OCL defines 3 subOCL defines 3 sub types of collectiontypes of collectionOCL defines 3 subOCL defines 3 sub--types of collectiontypes of collection
–– SetSet : when  navigation of a 0..* association: when  navigation of a 0..* association

»» Context Person inv: owningsContext Person inv: ownings return a Set[Car]return a Set[Car]
»» Each element is in the Set at most once Each element is in the Set at most once 

–– Bag : Bag : if more than one navigation stepif more than one navigation step
»» An element can be present more than once in the BagAn element can be present more than once in the Bag
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»» An element can be present more than once in the BagAn element can be present more than once in the Bag
–– SequenceSequence : navigation of an association {ordered}: navigation of an association {ordered}

»» It is an ordered  BagIt is an ordered  Bag
Many predefined operations on type Many predefined operations on type collection collection 

Syntax::
Collection->operation

Constraint examplesConstraint examples

self.transaction -> forAll(t:Transaction | t.value > 100)

Account

SuperSaver

Transaction0..*1

© J.-M. Jézéquel, 2005 22

p
Account

self.balance > 0
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Navigating to collectionsNavigating to collections

Customer Account Transaction

Customer
self.account              produces a set of 
Accounts

Customer 
self.account.transaction  produces a bag of 
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se .accou t.t a sact o p oduces a bag o
transactions

If we want to use this as a set we have to do the following

self.account.transaction -> asSet

Collection hierarchyCollection hierarchy

Collection

Set Bag Sequence

© J.-M. Jézéquel, 2005 24

minus
symmetricDifference
asSequence
asBag

first
last
at(int)
append
prepend
asBag
asSet

asSequence
asSet
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Basic operations on collectionsBasic operations on collections

isEmptyisEmpty
–– truetrue if collection has no elementif collection has no element

notEmptynotEmpty
–– truetrue if collection has at least one elementif collection has at least one element

sizesize

Context Person inv: 
age<18 implies ownings->isEmpty
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sizesize
–– Number of elements in the collectionNumber of elements in the collection

count (elemcount (elem))
–– Number of occurrences of element Number of occurrences of element elemelem in the collectionin the collection

Multiplicity constraintsMultiplicity constraints

Vocabulary VocabElement Hint0..50..*1 1Vocabulary VocabElement Hint

VocabElement
self.hint -> size >= 0 and self.hint -> size <= 5

Equivalent constraints expressed on the classes

© J.-M. Jézéquel, 2005 26

VocabElement
self.vocabulary -> size = 1

Hint
self.vocabElement -> size = 1
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The subset constraintThe subset constraint

pilot

Flight Person

flightAttendant

crew

Fli ht

0..*

1..*

© J.-M. Jézéquel, 2005 27

Flight
self.crew -> includes( self.pilot )

Flight
self.crew -> includesAll(self.flightAttendants)

Collect Collect OperationOperation
possible syntaxpossible syntax
–– collectioncollection-->collect(elem:T | expr)>collect(elem:T | expr)
–– collectioncollection-->collect(expr)>collect(expr)
–– collection.exprcollection.expr

For instance:For instance:
–– context Person inv:context Person inv:

owningsownings >collect(passenger)>collect(passenger) >count(self)=1>count(self)=1
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owningsownings-->collect(passenger)>collect(passenger)-->count(self)=1>count(self)=1
Shortcut:Shortcut:
–– context Person inv:context Person inv:

ownings.passengerownings.passenger-->count(self)=1>count(self)=1
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select select OperationOperation
possible syntaxpossible syntax
–– collectioncollection-->select(elem:T | expr)>select(elem:T | expr)
–– collectioncollection-->select(elem | expr) >select(elem | expr) 
–– collectioncollection-->select(expr)>select(expr)

Selects the subset of Selects the subset of collectioncollection for which for which 
property property exprexpr holds holds 
e.g. e.g. 

P i
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gg

shortcut:shortcut:

context Person inv:
ownings->select(v: Car | v.mileage<100000)->notEmpty

context Person inv:
ownings->select(mileage<100000)->notEmpty

forAll forAll OperationOperation
possible syntaxpossible syntax
–– collectioncollection-->forall(elem:T | expr)>forall(elem:T | expr)
–– collectioncollection-->forall(elem | expr) >forall(elem | expr) 
–– collectioncollection-->forall(expr)>forall(expr)

True iff True iff expr expr holds for each element of theholds for each element of the
collectioncollection
e.g. e.g. 

© J.-M. Jézéquel, 2005 30

gg

shortcut:shortcut:

context Person inv:
ownings->forall(v: Car | v.mileage<100000)

context Person inv:
ownings->forall(mileage<100000)
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Operations on CollectionsOperations on Collections
Operation Description
size The number of elements in the collection
count(object) The number of occurences of object in the collection.( j ) j
includes(object) True if the object is an element of the collection.
includesAll(collection) True if all elements of the parameter collection are present

in the current collection.
isEmpty True if the collection contains no elements.
notEmpty True if the collection contains one or more elements.
iterate(expression) Expression is evaluated for every element in the collection.
sum(collection) The addition of all elements in the collection.
exists(expression) True if expression is true for at least one element in the

© J.-M. Jézéquel, 2005 31

( p ) p
collection.

forAll(expression) True if expression is true for all elements.

OCL for M2: Examples of WFROCL for M2: Examples of WFR
ModelElement has a unique name in a ModelElement has a unique name in a 
Namespace Namespace 

Context ModelElement invContext ModelElement inv ::
namespace.ownedElementnamespace.ownedElement-->collect(name)>collect(name)-->count(self.name)=1>count(self.name)=1

……

© J.-M. Jézéquel, 2005 32
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Dynamic Semantic with KermetaDynamic Semantic with Kermeta

© J.-M. Jézéquel, 2005 33

ExampleExample
A modelA model

S1 S3S2

a/b x/y

y/x

Its metamodelIts metamodel

 run()
 reset()

FSM

name: EString

 step()

State input: EString
output: EString

 fire()

Transition

initialState

1

owningFSM 1 ownedState*
currentState

0..1

source

1

outgoingTransition

*
target

1

incomingTransition

0 1

b/a

y/x
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Adding Operational Semantics to OO MetamodelsAdding Operational Semantics to OO Metamodels
1 1 0..1
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From Metamodels to LanguagesFrom Metamodels to Languages

Generic
S t (HUTN)

MOF
EMOF

How do these 
things relate?

Abstract
Syntax

Concrete
S ntConcrete

Semantic
Specification

Syntax (HUTN) EMOF
ECore
Infra
Etc.
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Semantics

SyntaxConcrete
SyntaxConcrete

Syntax

The language I 
want to build

Metadata languagesMetadata languages
(E)MOF => Only data structures(E)MOF => Only data structures
–– classes, properties, associations, ...classes, properties, associations, ...
–– operations : only signaturesoperations : only signatures

Not sufficient to operate on modelsNot sufficient to operate on models
–– ConstraintsConstraints
–– ActionsActions

T f tiT f ti

© J.-M. Jézéquel, 2005 36

–– TransformationsTransformations
–– ......



19

Typical example Typical example (excerpted from MOF spec)(excerpted from MOF spec)

Operation Operation isInstance(element : Element) : isInstance(element : Element) : 
BooleanBoolean
–– ““Returns true if the element is an instance of this type or Returns true if the element is an instance of this type or 

a subclass of this type. Returns false if the element is a subclass of this type. Returns false if the element is 
nullnull”. ”. 
operation isInstance (element : Element) : Boolean is do

// false if the element is null
if element == void then result := false
else

A natural language specification

© J.-M. Jézéquel, 2005 37

else
// true if the element is an instance of this type
// or a subclass of this type
result := element.getMetaClass == self or

element.getMetaClass.allSuperClasses.contains(self)
end

end
An operational specification

What is “meta”What is “meta”--executability?executability?
–– Basic CRUD OperationsBasic CRUD Operations
–– Merge, Composition…Merge, Composition…

M Definition

M-1 Execution

“Program = Data Structure + Algorithm”, Niklaus Wirth

►►Simply an (objectSimply an (object--oriented) program that manipulatesoriented) program that manipulates
model elementsmodel elements

© J.-M. Jézéquel, 2005 38

Meta-Data Meta-Actions
Meta-

Executability = +
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Kermeta RationaleKermeta Rationale
Model, metaModel, meta--model, metamodel, meta--metamodel, DSLs…metamodel, DSLs…
–– MetaMeta--blabla--bla too complex for the normal engineerbla too complex for the normal engineer

On the other hand, engineers are familiars On the other hand, engineers are familiars 
withwith
–– OO programming languages (Java,C#,C++,..)OO programming languages (Java,C#,C++,..)
–– UML (at least class diagram)UML (at least class diagram)

M  h  h d f M  h  h d f D iD i bb C t tC t t
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–– May have heard of May have heard of DesignDesign--byby--ContractContract
Kermeta leverages this familiarity to make Kermeta leverages this familiarity to make 
MetaMeta--modeling easy for the masses modeling easy for the masses 

Breathing life into MetaBreathing life into Meta--ModelsModels

 run()
reset()

FSM

name: EString

t ()

State input: EString
output: EString

 fire()

Transition

initialState

owningFSM 1 ownedState*
currentState

0..1

source

1

outgoingTransition

*
target incomingTransition

// MyKermetaProgram.kmt// MyKermetaProgram.kmt
// An E// An E--MOF metamodel is an OO program that does nothingMOF metamodel is an OO program that does nothing

require "StateMachine.ecore"require "StateMachine.ecore" // to import it in Kermeta// to import it in Kermeta
// // Kermeta lets you weave inKermeta lets you weave in aspectsaspects

// // Contracts (OCL WFR)Contracts (OCL WFR)
require “StaticSemantics.ocl”require “StaticSemantics.ocl”

 reset() step()
1 1 0..1

Context FSM 
inv: ownedState->forAll(s1,s2|
s1 name s2 name implies s1 s2)
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qq
// Method bodies (Dynamic semantics)// Method bodies (Dynamic semantics)
require “DynamicSemantics.kmt”require “DynamicSemantics.kmt”
// // TransformationsTransformations

s1.name=s2.name implies s1=s2)

aspect class FSM {
operation reset() : Void {

currentState := initialState
}}class Minimizer {

operation minimize (source: FSM):FSM {…}
}
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Kermeta:Kermeta:
a a KerKernel nel metametamodeling languagemodeling language
Strict EMOF extensionStrict EMOF extension
Statically TypedStatically Typed
–– Generics, Function types (for OCLGenerics, Function types (for OCL--like iterators)like iterators)

ObjectObject--OrientedOriented
–– Multiple inheritance / dynamic binding / reflectionMultiple inheritance / dynamic binding / reflection

ModelModel--OrientedOriented
–– Associations / CompositionsAssociations / Compositions
–– Model are first class citizens, notion of model typeModel are first class citizens, notion of model type

© J.-M. Jézéquel, 2005 41

AspectAspect--OrientedOriented
–– Simple syntax for static introductionSimple syntax for static introduction
–– Arbitrary complex aspect weaving as a frameworkArbitrary complex aspect weaving as a framework

Still “kernel” languageStill “kernel” language
–– Seamless import of Java classes in Kermeta for GUI/IO etc.Seamless import of Java classes in Kermeta for GUI/IO etc.

Kermeta, a Kernel to MetaKermeta, a Kernel to Meta

A ti

Kermeta

Actions

Metadata

© J.-M. Jézéquel, 2005 42

Transformations

Constraints
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EMOF EMOF KermetaKermeta

FSM State input: EString
output: EString

TransitionowningFSM 1 ownedState*
currentState

0 1

source outgoingTransition

 run()
 reset()

name: EString

 step()

output: EString

 fire()
initialState

1

0..1
1 *
target

1

incomingTransition

0..1

class FSM
{
attribute ownedState : State[0..*]#owningFSM
reference initialState : State[1..1]
reference currentState : State

class State{
reference owningFSM : FSM[1..1]#ownedState
attribute name : String
attribute outgoingTransition : Transition[0..*]#source
reference incomingTransition : Transition#target
operation step(c : String) : kermeta::standard::~Void is do
end
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operation run() : kermeta::standard::~Void is do
end
operation reset() : kermeta::standard::~Void is do
end
}

end
}
class Transition{

reference source : State[1..1]#outgoingTransition
reference target : State[1..1]#incomingTransition
attribute input : String
attribute output : String
operation fire() : String is do
end

}

Assignment semanticsAssignment semantics

b dc

Composition Association

A B
0..1

a1:A b1:B

a2:A

b

container()

C D
*

1

c1:C d1:D

d2:D

d
c

d2.c := c1

Avant AvantBefore Before
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a1:A b1:B

a2:A

b

container()

c1:C d1:D

d2:D

d
c

d
c

a2.b := b1

Après AprèsAfter After
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ExampleExample

TransitionowningFSM 1 ownedState*
currentState

 run()
 reset()

FSM

name: EString

 step()

State input: EString
output: EString

 fire()
initialState

1

currentState

0..1

source

1

outgoingTransition

*
target

1

incomingTransition

0..1

operation fire() : String

© J.-M. Jézéquel, 2005 45

source.owningFSM.currentState := target
result := output

 run()
 reset()

FSM

name: EString

 step()

State input: EString
output: EString

 fire()

Transition

initialState

1

owningFSM 1 ownedState*
currentState

0..1

source

1

outgoingTransition

*
target

1

incomingTransition

0..1

// Get the valid transitions
var validTransitions : Collection<Transition> 
validTransitions := outgoingTransition.select { t |

t.input.equals(c) 
}
// Check if there is one and only one valid transition

operation step(c : String) : String
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// Check if there is one and only one valid transition
if validTransitions.empty then raise NoTransition.new end
if validTransitions.size > 1 then

raise NonDeterminism.new  
end
// fire the transition
result := validTransitions.one.fire
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 run()
 reset()

FSM

name: EString

 step()

State input: EString
output: EString

 fire()

Transition

initialState

1

owningFSM 1 ownedState*
currentState

0..1

source

1

outgoingTransition

*
target

1

incomingTransition

0..1

from var str : String
until str == "exit"
loop

stdio.writeln("current state is " + currentState.name)
str := stdio.read("Enter an input string or 'exit' 

to exit simulation : ")
stdio.writeln(str)
if str != "exit" then

operation run() : Void
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do
stdio.writeln("Output string : " + currentState.step(str))

rescue (ex : FSMException)
stdio.writeln("ERROR : " + ex.toString)

end
end

end
stdio.writeln("* END OF SIMULATION *")

S 1 S3S2

a /b x/y

/

b /a

y/x

/**
* Load a sample FSM from a xmi2 file
*/
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operation loadFSM() : FSM is do
var repository : EMFRepository init EMFRepository.new
var resource : EMFResource 
resource ?= repository.createResource("../models/fsm_sample1.xmi", "../metamodels/fsm.ecore")
resource.load

// Load the fsm (we get the main instance) 
result ?= resource.instances.one

end
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Kermeta workbench snapshotKermeta workbench snapshot

© J.-M. Jézéquel, 2005 49

Using aspectUsing aspect--composition composition 
to reflectively build Kermetato reflectively build Kermeta

ExecutableEMOF ExecutableEMOF EMOF
M3

M2
EMOF Action

Meta-model

Composition

Primary
meta-model

Promotion

Action
Meta-model

Aspect meta-model

UML

EMOF

EMOF

EMOF
M3

M2
EMOF Action

Meta-model

Composition

Primary
meta-model

Promotion

Action
Meta-model

Aspect meta-model

UML

EMOF

EMOF
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Executable
EMOF

Executable
EMOF
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The action metamodelThe action metamodel

Close to the OCL

a 
de
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gn

CRUD operationCRUD operation
Control structuresControl structures
Operation callOperation call
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pp
Variables and assignmentVariables and assignment
Exceptions handlingExceptions handling
Functions (OCLFunctions (OCL--like iterators)like iterators)

name: String

NamedElement

TypedElement

isOrdered: Boolean
isUnique: Boolean
lower: Integer
upper: UnlimitedNatural

MultiplicityElement

Package

TypeDefinition

ClassDefinition

EnumerationLiteral

 isInstance()

Type
TypeVariable

type0..1

typeParameter

0..*

ownedTypeDefinition

0..*

nestedPackage0..*

nestingPackage

0..1

typeParameter0..*

superType
0..*

ownedLiteral 0..*

supertype

0..1

od
el

isAbstract: Boolean

Operation

isComposite: Boolean
isDerived: Boolean
isReadOnly: Boolean

Property

Parameter

isAbstract: Boolean

ClassDefinition
DataType

PrimitiveType EnumerationExpression

operation
0..1

ownedParameter0..*

superOperation

0..1

raisedException
0..*

body
0..1

owningClass

0..1

ownedOperation0..*

opposite

0..1

setterbody

0..1

0..1

owningClass0..1

ownedAttributes0..*

enumeration 0..1

ta
 M

et
am
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CallExpression

CallVariable

CallResult

CallFeature

CallSuperOperation

AssignementBlock

Conditionnal

Literal

IntegerLiteral

StringLiteral

BooleanLiteral

TypeLiteral

VoidLiteral

EmptyExpression

Loop

SelfExpression

VariableDeclRaise

LambdaExpression

getterbody

Ke
rM

et
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Current StatusCurrent Status
Latest version (1.1.0)Latest version (1.1.0)
–– Parser, type checker, interpreter, debuggerParser, type checker, interpreter, debugger
–– Eclipse plugEclipse plug--in: Textual Editor  Browser  Launcherin: Textual Editor  Browser  LauncherEclipse plugEclipse plug in: Textual Editor, Browser, Launcherin: Textual Editor, Browser, Launcher
–– EMF Ecore metamodel Import / ExportEMF Ecore metamodel Import / Export
–– EMF model Import / ExportEMF model Import / Export
–– Constraints (Kermeta or OCL)Constraints (Kermeta or OCL)
–– Graphical Editor (generated with Topcased)Graphical Editor (generated with Topcased)
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–– Documentation and ExamplesDocumentation and Examples
Under development / testUnder development / test
–– Seamless import of Java classes in KermetaSeamless import of Java classes in Kermeta
–– CompilerCompiler

Smoothly interoperates Smoothly interoperates 
with Eclipse/EMFwith Eclipse/EMF
Open SourceOpen Source

Home pageHome page

►►Download it Download it now!now!

A statically typed object-oriented
executable meta-language
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Home pageHome page
–– http://www.kermeta.orghttp://www.kermeta.org

Development page Development page 
–– http://kermeta.gforge.inria.fr/http://kermeta.gforge.inria.fr/


