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Motivations

m Several concrete metamodels
= SOFA, Kmelia, KADL
m Fractal, Tracta, Corba...

m Generic re-engineering tool
s Model independent
m Subset of models concepts
s Metamodel API and checking

®common component metamodel

Meta-models
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History and starting points 1/3

1. Prague Workshop Report

m SOFA metamodel (parts) p. 31,
variant p. 52

m Mapping concepts (component
elements, annotations) p. 37

m Model comparison p. 38-39
.  Common metamodel p. 39
Annotations p. 40-41, p. 4/7-48
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History and starting points 2/3

2. Concrete Meta-models
. SOFA metamodel
. Kmelia metamodel

3. Abstract Meta-models
. CMM metamodel PA - november 2007

E CMM metamodel PH from another
project — march 2008

CCMM 1.0 ecore VP - march 2008
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History and starting points 3/3

4. Normative or specific model

m Ecore from EMF project
= OMG UML 2.1 (UML 2.0, UML 1.5)

& Several sources of inspiration
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Versions

Common Meta-models
SVN repository
m CMM 1.0 PA - november 2007
m CCMM 1.0 ecore VP - march 2008

s CMM metamodel PH from another project -
march 2008

m CMMM 1.0 PA - march 2008
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CMM v1.0

November 2007

+ Separation core/behaviour

+ Simple

+ Usual component terminology

+ Inspired from Prague’s Workshop
+ Used in a prototype for Process B
— Largely inspired from Kmelia

— Few constraints

— No instances

Meta-models

10



CMM v1.0 (contd.)

CMM_Core

A

CMM_Behaviour

Meta-models
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CMM v1.0 Core (components)

the s_ prefix denote
the source targets

HRE DVIMFC

1
I I n =‘l-i]‘.'?f_“.-5f'.i}‘.‘l:

ECONET Workshop

ATLAMTI

Meta-models

also called
Frame
<<Interface>>
0.* Interface +owner Attribute 7
s_interface : Strin *
_| I g O 0“* i /
* 0..
0..
.1 / Constraint
+owner /
/ 0.*
0.” +owner 4
\ 4

Operation - 1r Component 1
name : String 0.. OWNer fame : String +components
s_method : Strin : ’s Classes : HashMa *
— : 9| -senices 1|°— . P 0..

/ name : String
composite
-provided
0..* -requwed* +retumTy pe
0. 1 <<later>> -composition
ProvidedOperation RequiredOperation Type Composite @
0..*
+parameters s_Type : String
1 s_sort : Enum
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CMM v1.0 Core

EntryPoint
s_class : String

<<later>>
Composite

-composition| g * g 1

/composite
0.*

+components

-owner

Component

name : String

s-method : String

I | n )

|<} JMFC

+components

(architecture)

—_

<<lost>>
Connection

Architecture

Binding

s_Classes : HashMap o+

1 ’ -owner

1 0. -services

Operation

name : String
s_method : String

ECON ET Workshop

Meta-models

ProvidedOperation

1

RequiredOperation
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CMM v1.0 Behaviour

<<Interface>>
Interface

providesi : HashMap

behaviour

requiresi : HashMap
s_interface : String

Hl I|‘J|l.|| STICHLIE

RegularExpression

DynamicExpression

(disjoint}
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CCMM 1.0 ecore

March 2008
+ Mixin model

+ Ecore
— Too simple, no architecture

— No constraints
— No description

Meta-models
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CCMM 1.0 ecore

I

E MamedBlament |

= nams

£ Component

=

i

COmponantType

w

E Paramatar

= kind

type:

E Type

1.1

linzs
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CMM metamodel

March 2008

+ Validated in an existing project
+ Simple and complete

+ Instances, model management
+ Inspired from Sofa

— Too specialised

— Unusual component terminology
— Few constraints

— No separation of concerns

Meta-models
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CMM metamodel

- 1

4 feature
=] WamedEn

& Feature | = Enriey

| g name : String

| + entity
| StorabieEntity

+ required

& auatieyFearure =] BehaviorFeature

] ComponentType 1 -
= + provided

1
0.1

+ impiemeantsiy =~
+ instantiatesType

war

[ "= pimnraveimprementazion = ‘comtaianentimplameusion

classes : String

0.1

+ instantiatesim plem entation

1K}
A
£
2
B
£
)
]
Ll

" i+ connectar

| Conmector

1 -

BORATOERE

Inzz

ECONET Workshop Meta-models

| & interface

=] Repository

| signarere

+ signature

1

+ Type =] interfaceType

1

R
+ interface
+ interface

+ subcom poﬁemg Subcomponent

-1
+ subcomponent

1

|| subcomponentEndpoint

+ endpoint ] endpoin:

| ComponentEndpoint
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CCMM v1.0

m [nitiated in april 2008

m A new attempt for a common
metamodel
m Original
m Broader (other source of inspiration)
m Customizable

m A draft version

m To be discussed, updated, completed
and validated

. | AR TES AT AN TR
-‘ ECONET Workshop Meta-models
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CCMM v1.0 (contd.)

m Layered Model
m Abstract the commonalities
m Core and extensions

m Separation of concerns
m Core Component Model
m Behaviour Modelling
m Instance Management
s Model Management and Annotations
m Modelling Process
m Generalisation: various concepts, notations
m Constraints, comments, examples

. | AR TES AT AN TR
-‘ ECONET Workshop Meta-models
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CCMM v1.0 (contd.)

m Big model ?
m Implementation issues

m The core part

m Extend existing frameworks (UML,
MOF, Ecore...)

m Reduced model
m Layered Implementation

& Decide here

Meta-models
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CCMM v1.0 (details)

m Totals:
m 7//19 Logical Packages
m /9 Classes

m CCMM_Basic
m Types
m Elements
m Classifiers
m BasicBehaviour

m CCMM_ Core

s CCMM_Components
m CCMM_ Architecture
= Annotations

m CCMM_Behaviour
m CCMM_Behaviour LTS
= CCMM_Behaviour_RE
s CCMM_Behaviour_Basic

m CCMM Instance
s CCMM_CodeMapping

s CCMM_ModelManage
ment

s CCMM_Addins
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CCMM v1.0 (structure)

1Nz

*‘ /

CCMM_Code
Mapping

Annotations are everywhere but
they can be grouped in the
implementation package.

T

LABCRATCHRE DIRFORMATICLIE
DE MANTES ATLANTICUE

ECONET Workshop

CCMM_Basic

N —

CCMM_Core

.

CCMM _
Behaviour

-

CCMM_Model
Management

Meta-models

CCMM_
Instance

]

CCMM_Addins
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CCMM v1.0 (basic)

Elements
7 AN
/ ~N
o s \
Types Classifiers
X 7
O\ /

BasicBehaviour

Meta-models




CCMM v1.0 (core)

CCMM_

Components

CCMM _
Architecture

Z N

Annotations

Meta-models
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CCMM v1.0 (components)

Namespace
the s_ prefix denote the (object) source
targets
ArchitecturalElement
EndPoint Interface
0.* 0..1 lassifi
s_attribute : String s_interface : String Giassifier
‘ +targetl 0.* 1 Component
o {xor} . ¢ multiplicity : Enum
‘ 0." [ +owner
0..1 0.* . +type /
+targetO T\ tsemces
Operation 0.* -owner ComponentType 1 /
RequiredE ndP oint ProvidedEndpoint s_method : String p— ) s_Classes : HashMap +componentTypes
0.* /
/composite /
Senice /
0.*
‘ +returnType / o, 4 Attribute
(from Classifiers) Composite
AnnotedType | . / X /
‘ s_Type : String |~ 0.
‘ s_sort : Enum | Lparameters / /

We have no component instances, just named
As a concept, asenice is a kind of ﬁ also called components => var : Type.

operation. Frame Arrays (or collections) of components are allowed.

Meta-models



CCMM v1.0 (archi

Classifier

tecture

No special connectors
T

)

yet, only bindings.

the s_ prefixdenote i <<lost>>
the source targets \ \ | Connector
-owner
H P <<lost>>
/composite Composite 0. 1| ArchitectureType Bindin i
P s_Classes : HashMap @ 0 J Connection
0.* -
+componentTypes 0.*
+contains Architectures and
ComponentType \ types help to
s_Classes : HashMap ArchitecturalElement define parts of
component
systems and
+type _— patterns.
1 -
/
—
Architecture |
1
1
Com ponent +providedBy +provides ProvidedEndpoint RequiredEndPoint
multiplicity : Enum (from CCMM_Components) (from CCMM_Components)
1.* 0.
+requiredBy 1.* \ /0..* +requires

We have no componentinstances,
just named components
var : Type.

INz5.

ECONET Workshop

Meta-models

Elements can be Operation/Service
(Kmelia), Interface (Sofa, Kadl)
It differs from one model to another
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CCMM v1.0 (annotations)

Annotations have been inserted as special
attributes in the CCMM classes. Type
We add here only the specific concepts of
annotation.
_ AnnotedType
ComponentType | owner -senices Operation s_Type : String
s_Classes : HashMap @ s_method : String s_sort : Enum
1 0..*
1 1
EntryPoint

s_class : String
s-method : String

]
‘I ABDRATOHIRE DMFORMATICLUIE
' | DE MANTES ATLAMTICUE
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CCMM v1.0 (typ

TypedE lement

type

Type

Useful for implementation
modelling and annotations.

N

AN

0..1

DataType

ImplementationType

PrimitiveType

JawaType

[\

/\

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

Enumeration enumeration ownedLiteral

EnumerationLiteral

0.1 {ordered} «

S~
T~
A5
S

<<primitive>>
Integer

<<pfimitive>>
Boolean

<<primitive>>
String

<<plimitive>>
UnlimitedNatural

JavaClass

Javalnterface

ECONET Workshop

Meta-models

usedin Sofa
and Kmelia




CCMM v1.0 (elements)

0..

1

Element

NamedElement

/hame pace

D g

<<0..1>> name : String

/ownedMember

Namespace

/mem ber

Meta-models
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CCMM v1.0 (classi

INzE

ECONET Workshop

fiers)

Meta-models

TypedElement
NamedElement Namespace (from Types)
<<0..1>> name : String (from Elements)
5 int;?:cﬁ:?eString Classifier | classifier features | Foatyre
— 0.* 1.* *
/ 0..*\ +owner
Namedinterface / p
/ Behavioral Feature StructuralFeature
/ +services
| =
Qualifiedinterface Operation Attribute
provided/required : Enum /
/
\ =t
s
/
SOFA - / QualifiedOperation Kmelia
KADL provided/required : Enum |—— —— ——genice
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CCMM v1.0 (properties)

EC

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

Namespace

Classifier

/
/
/

0..*
+properties

NamedElement

named elements are
easier to reference

=

Property

e

y
// 7
- /

/

Constraint | context

-/

Expression
formula : String

0..*

0..*

1..*
0.1/ +invariant

/

e constraints.

Each kind of classifier may havﬁ

LI

ONET Workshop

Meta-models

language

—_

predicates, OCL
expressions...
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CCMM v1.0 (basic behaviour)

BehavioralFeature

/N

Operation

ATICILIE
I

]
LABCRATCHRE DVRFCIRMA
' | DE MANTES ATLANTICL

ECONET Workshop

TypedE lement
Parameter +ownedParameter 0..1
<<0..1>> / default : String <
* +operation

s_method : String

Constraint

+preContext +precondition
0..1 ¢
+postContext
‘ g
0..1 +postcondition

+resultType
0..1

Type

Meta-models

+raisedException "
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CCMM v1.0 (instances)

1 ArchitecturalElement
+contains
ArchitectureType ‘+type Architecture Component 1 ComponentType
s_Classes : HashMap multiplicity : Enum s_Classes : HashMap
1 +type
Architecturelnstance Componentlnstance
0. 0
1 1
ComponentSy stem ComponentFactory
1.*
1

RE DRFCIRMATICLIE

]
LABCRATO
I I I I =‘| DE I-‘ JTES ATLAMTICL
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Interface
s_interface : String

+raisedException
2 +senvices

+resultType

+param eters

DataType 0."

<7 ™ AnnotedType +returnType

0.."

Operation
_method : String | 1

0..1

Primitive Ty pe ImplementationType
=
I
| — ——— 1

JAN

assumed to be

JavaType im plemented by one

Y — . principal java type def

relation

+im plementedBy
0.1

inheritanc Jawalnterface
implementation
[—

Only some Java
concepts are
modelled.

+contains

ArchitecturalElement

multiplicity : Enum

Compon

ArchitectureType

s_Classes : HashMap)

services

/composite
\ Composite

EntryPoint

/

Namespace

+main
1 +implementedBy

+im plementedBy
0.1

JavaPackage

0..1

_JavaC\ass 0.."

abstract : Boolean > j

JawaFeature
static : Boolean|

+implementedBy +implementedBy

ICLIE

JavaAttribute

Meta-models

ode mapping)
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CCMM v1.0 (model
management)

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

Namespace PackageableElement
(from Elements)

Repository

PackageableElement

*

1

nestingPackage
el |

0..1 {subsets namespace

nestedPackage

*

{subsets ownedMember}

Meta-models

Type
packagegPackage ownedMe‘mber *
{f{subsets namespace} /ownedType
Package | ( 4 {subsets ownedMembernber}
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CCMM v1.0 (instances)

1 ArchitecturalElement
+contains
ArchitectureType ‘+type Architecture Component 1 ComponentType
s_Classes : HashMap multiplicity : Enum s_Classes : HashMap
1 +type
Architecturelnstance Componentlnstance
0. 0
1 1
ComponentSy stem ComponentFactory
1.*
1

RE DRFCIRMATICLIE

]
LABCRATO
I I I I =‘| DE I-‘ JTES ATLAMTICL
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Discussions (see paper)

his is a draft version.

From the above document and models lets try to
get a synthesis model.

m Modelling concepts and organisation
m Conflicting concepts

m Modelling issues

m Constraints

m API

Meta-models 40



Discussions

m Track the bugs
m General/specialised
m Incompleteness
m Inconsistency
m Fulfill the draft version
m Constraints
m API requirements

Meta-models
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Validation

m Gainable Result of the first workshop
2008

m Release 1.1
s Layered model
m Complete and consistent
m Original but generalizable
= WFR and Constraints
m API requirements
m Etc.

m Technical Report

Meta-models
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