
CCMM_Core

CCMM_
Behaviour

CCMM_Basic

CCMM_
InstanceCCMM_Code

Mapping

<<spec>>

CCMM_Addins
<<spec>>Annotations are everywhere but 

they can be grouped in the 
implementation package.

CCMM_Model
Management

<<meta>>
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BehaviouralFeature

Parameter
Operation

s_method : String
1

* operation

1ownedParameter

*

Type

0..* *0..*

raisedException

*

0..*

1

0..* resultType

1

TypedElement

void and undefined type 
added (optional result)

default value 
removed
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Repository

PackageableElement

PackageableElement

Type

Package

*

0..1
nestedPackage

*
{subsets ownedMember}

nestingPackage

0..1 {subsets namespace}

*

0..1

ownedMember

*

{redefines ownedMember}

owningPackage

0..1

{subsets namespace}
*

0..1

/ownedType
*

{subsets ownedMember}

package

0..1

{subsets namespace}

Namespace
(from CCMM_Elements)

NamedElement
<<0..1>> name : String

File: C:\SVN_ECONET\metamodels\ccmm1.1\ccmm1.1.mdl    13:24:20 vendredi 6 juin 2008    Class Diagram: CCMM_ModelManagementOld / Main  Page 3



Component
multiplicity : Enum

ComponentType
s_Classes : Set

1

type

1
Architecture

ArchitectureType
s_Classes : Set

1

type

1

ArchitecturalElement
1..*

contains

1..*

ComponentSystem

ArchitectureInstance ComponentInstance

ComponentFactory

1..*1 1..*1

0..*

1

0..*

1

0..*

1

0..*

1
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ElementaryAction

MessageAction

rcv/send
ServiceAction

call/res
resul
sync

{xor}

{ordered}

see types and 
functional computations

DynamicExpression

label : String
value : JavaType

Action

LabelAction

1

0..*

1

0..*

Channel

role
CommunicationAction

1..* 0..*1..* 0..*

LabelBlock

operator
Service

Label

guard

0..*

1..*

0..*

+labels

1..*

State

0..*+optionalAnnotation 0..*

Transition

0..*0..*
+output

0..*
+source
0..*

0..1

+mandatoryAnnotation

0..1

0..10..* 0..10..*

LTS

1

1..*

1

1..*

1

1

+initial
1

1
1

1..*

1

+final
1..*

1

0..*

1

0..*

LTSExpression

0..1 1..*0..1 1..*

specific to 
Kmelia
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Channel
role

State Transition Label
guard

LTS

NamedElement
<<0..1>> name : String

Namespace
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NamedElement

predicates, OCL 
expressions...

named elements are 
easier to reference

Each kind of classifier may have 
constraints.

By default a property can 
be associated to each 
namespace but not no 
each named element.

Constraints on architecture
Type => via properties

Namespace

Expression

formula : String
language

Classifier

Property

0..*

+properties

0..*

Operation

s_method : String
Constraint

1

1..*

1

context
1..*

0..1

invContext

invariant 0..1

0..* 0..*0..* 0..*

0..1
*

preContext0..1

precondition

*

0..1

* postContext

0..1postcondition

*

Element

Annotation

0..*

0..*

0..*

0..*

Any kind of element can be 
annotated.
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StructuralFeatureBehaviouralFeature

Attribute

SOFA, KADL interfaces 
are qualified interfaces 
(prov/req)

Kmelia services are qualified 
operations (prov/req)
Kmelia has simple interfaces 
(anonymous)

TypedElement
(from CCMM_Types)

Feature

Operation

Classifier

1..* *

classifier

1..*

features

*

Interface
s_interface : String

0..*

0..*

services

0..*

owner0..*

10..* 10..*

NamedElement
<<0..1>> name : String

Namespace
(from CCMM_Elements)
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Integer
<<primitive>>

Boolean
<<primitive>>

String
<<primitive>>

PrimitiveType

DataType

EnumerationLiteralEnumeration

*1

ownedLiteral

*{ordered}

enumeration

1

JavaType

ImplementationType

TypedElement Type

1

type

1

NamedElement
<<0..1>> name : String

JavaClass JavaInterface

Useful for implementation 
modelling and also for 
annotations if the 
programming model is 
represented (see Code

used in Sofa 
and Kmelia

C: definedType
(enforces the multiplicity)

partial are specified using 
UndefinedType and NoType 

may be confusion 
on the name

UndefinedType
<<primitive>>

NoType
<<primitive>>

void

not yet 
specified

disjoint constraint on subtypes 
<<lost>>
No constraints on specialisations

Classifier are not 
DataTypes

the primitive Unlimited
Natural subtype has bee
n delayed.
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BehaviorProtocol

DynamicExpression
label : String
value : JavaType

defined later
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CCMM_
Components

CCMM_
Architecture

CCMM_
Annotations
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Code mapping include annotation management and 
component implementation

PrimitiveType
ImplementationType

DataType

Only some Java 
concepts are 
modelled.

Namespace

TypedElement

JavaType

0..*
0..*

0..*

relation
0..*

inheritance, 
implementation,...

assumed to be 
implemented by one 
principal java type def

JavaAttribute

JavaInterface

JavaMethodSignature

signature : String

1..*1..*

Architecture

ArchitecturalElement

0..1

+implementedBy

0..1

Component
multiplicity : Enum

Composite

Interface
s_interface : String

0..1

+implementedBy

0..1

Type

JavaMethod

body : String

11

AnnotedType

JavaPackage

JavaFeature

static : Boolean

ArchitectureType
s_Classes : Set

0..*

1

owner
0..*

1

1

type

1

1..*

contains

1..*

ComponentType
s_Classes : Set

1 type1

0..*

0..*

component

0..*

0..*

/composite

11..* 11..*

Operation

s_method : String

0..*

0..*

services
0..*

owner
0..*

0..*

1

0..*resultType

1 0..*
*

0..*

raisedException

*

0..1

+implementedBy

0..1

0..1

+returnType

0..1

0..*

+parameters

0..*

1

0..*

owner
1

services
0..*

JavaClass

abstract : Boolean

0..1
0..*

0..1
0..*

0..1

+implementedBy

0..1
0..1

+implementedBy

0..1

EntryPoint

1

mainComponent

1

/main

1

mainOperation

1

1
+main

1
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CCMM_
Behaviour_LTS

<<spec>>
CCMM_

Behaviour_RE

<<spec>>

CCMM_Behaviour
_Basic
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Con
<<lost>>

Target 
elements can 
be 

We have no 
component 
instances, 
just named 

the s_ 
prefix 

Cla

Con
<<lost>>

Archit
ectur
es an
d 
types 
help t
o 

No 
special 

C: type
Compatibility 
and 
conformance o

some 
composition
s relations 

C: 
encapsulation
Constraint :

The 
qualifier 
replaces 
the provid
e and 
required 

Arch

Archite

Comp

multiplicity : Enum

Archit

s_Classes : Set

1
ty

1

1..*

co

1..*

End

s_attribute : String
qualifier : Enum

0..*
1..*

req0..*
req 1..*

/req

0..*1..*

pro

0..*

pro

1..*

/

Co

0..*

1

o 0..*

1

Bin

1 0..*1

assem

0..*

2

1

2

1

1

0..*

1

delega 0..*

C: 
compatibility 
of assembly 
bindings
one provided 

C: 
compatibility 
of delegation 
bindings
two 

C: defined
Type
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Element

NamedElement
<<0..1>> name : String

Namespace

*

1

member

*

1

C: uniqueName
(warning) <=> undefinedName
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Type

AnnotedType
s_Type : String
s_sort : Enum

EntryPoint

s_class : String
s-method : String

ComponentType

s_Classes : Set

1 mainComponent1

/main

Operation

s_method : String

1 mainOperation1

1 0..*

owner

1

services

0..*

Annotations have been inserted as special 
attributes in the CCMM classes.
We add here only the specific concepts of 
annotation.
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CCMM_Types

CCMM_
Elements

CCMM_
Classifiers

CCMM_Basic
Behaviour
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also called 
Frame

the s_ prefix denote the (object) source 
targets

We have no component instances, just named 
components => var : Type.
Arrays (or collections) of components are allowed.

Namespace

Attribute
(from CCMM_Classifiers) Composite

Component

multiplicity : Enum

Classifier

AnnotedType
s_Type : String
s_sort : Enum

ComponentType

s_Classes : Set

0..*

1

0..*

owner
1

0..*

0..*

component

0..*

0..*

/composite

1

type

1

Interface

s_interface : String
0..* 10..* 1

Operation

s_method : String

0..1+returnType 0..1

0..*

+parameters

0..*

0..*

0..*

owner0..*

services0..*

0..*

1services

0..* owner

1

EndPoint

s_attribute : String
qualifier : Enum

0..1

0..*
+targetI

0..1

0..*

0..1

0..*

+targetO

0..1

0..*

{xor}

Service

As a concept, a service is a kind of 
operation.
In fact a service is a structured set of 
operations. It can be refined in a concrete 
Component metamodel.

ArchitecturalElement

Classifier

Mapping with code in additio
n to usual (component) 
operation type.

C: definedType
(enforces the multiplicity)

C: endPointCompatibility
the component type end point
s target either interfaces or or 
operations

some compositions are required by 
the model repositoty.

The qualifier replaces the 
provide and required endpoint
s specialisations.
This simplifies the kinds of 
bindings.
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DynamicElement
DynamicExpression

label : String
value : JavaType

1 0..*1 0..*

behaviour

Component Interface Operation

Dynamic behaviours (kinds of protocoles) can be associated 
to various level of component and service structuration.

NamedElementElement

defined by 
strings only at 
first step
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CCMM_Model
ManagementOld

<<lost>>

Type ComponentType

Repository

10..*

repository

1

types

0..*

1 0..*

repository

1

componentTypes

0..*

ArchitectureType

1

0..*

repository1

architectureTypes0..*
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