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Introduction / contexte

Contexte : Composition et promotion dans Kmelia

observation de variables (comme un client ordinaire)
promotion de services (appropriation/délégation)

contrat multi-levels - cas des composites (cf exposé MM)
aspects modeles (concepts, articulation) et langage
aspects vérification (propriétés spécifiques)

aspects méthodologiques (conception ascendante/descendante)

Problématique complexe : paradigmes concernés :

Pourquoi tout ca ? : background des reviewers

agrégation (inclusion, observation, visibilité)
promotion (délégation, partage)
encapsulation (composition, composite)
adaptation (transformation)

contract (renforcement,affaiblissement)

connecteurs (délégation, hierarchical binding, interception), composite cornector T

o
INex -
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Introduction / verrous

Verrous :

@ que promouvoir ?

@ structure

e comportement

e fonctionalités, contrats
@ comment promouvoir ?

e pont de nommage

o transformation

o visibilité, encapsulation
@ pourquoi promouvoir ?

@ composition encapsulée (composite)
e méthodologique

@ Pattern Composites
e contréleur global
@ connecteurs spécifique

Autre source : Zaremski[Zaremski and Wing, 1997] : component match[iwﬁlﬁt@

UNIVERSITE DE NANTES

Pascal ANDRE (COLOSS / LINA) Promotion dans les composants et services 05/12/09 5/68


http://www.lina.univ-nantes.fr
http://www.cnrs.fr
http://www.univ-nantes.fr

Etat de I'art (un début)

e Etat de I'art (un début)
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Classification

Etat de I'art (un début) :

@ modeles : UML2, Sofa2, Fractal/Julia, BIP, Archdava, Java/A, ... les 25 modeéles de
Crnkovic (GRD2009) et [Crnkovic and Larsson, 2000]

@ classifier les approches
@ étudier les mécanismes
@ exemples
Une référence : UML 2.0 (diagramme de classes/composants) : relation de composition
@ inclusion (non visible a I'extérieur) - agrégation forte
@ utilisation : clientéle classique, accés par notation pointée

@ envoi de message
@ acces aux attributs publics

@ promotion : uniquement pour les composants

e delegation connector
@ aggregation connector

o
ins@ M
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Classification

unité exhibée par les composants
composant pas vu
port connecteur de délégation, agrégation

@ UML-2, Autosar, Kobra, Java/A, Palladio ; liaison aux interfaces
@ BIP (canaux), Wright, Darwin,
@ Archdava

interface connecteur de délégation, agrégation

@ Fractal/proActive : interface binding
pont de nommage, connecteur de délégation, shared, filtrage dans
ConFract ProActive : import/export binding

@ Sofa

°

service binding

@ SCA : service promotion [Ding et al., 2008a]
@ Darwin : binding
@ Unicon : connecteur simple

=
° .. ins@ M
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Classification 2

Contrble par contrats

contracts translationnel

@ Hidden dependencies [Enselme et al., 2004]
@ Full contracts [Fenech et al., 2009]

@ ConFract for composites [Collet et al., 2007a]
@ Safety systems [Dong et al., 2007]

@ Kmelia

o .

o
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Exemples de modéles & composants incluant la promotion

e Exemples de modéles & composants incluant la promotion

o
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UML 2.0 Components 1/2

Component Diagram amiycharges CreditCardAgency

(is a Kind of structured classifier)

provided interface
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\r/ manage customerAccess clerkAcsess

component
Tickets definition
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Kiosklnterlace ClerkInterface E
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customerAceess
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UML 2.0 Components 2/2

Component Definition

required interface

applyCharges
; E 3 manage
# component definition

provides interface

port T delegation connector CreditCard Agency =)
=<7 I nponent i
:CreditCardChargers use : Tickets

ETTIC purchase (;J) é status
provided interface
required interface \(/ \T/

client

@ groupSales
TicketSeller —O

subscriptionSales O) O

: ManagerInterface

IndividualSales

: Kiusklnterface@ : ClerkInterface

5 customerAceess 6 clerkAccess
Ul
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UML Connectors 1/3

The connector concept is extended in the Components package to include interface
based constraints and notation.

@ A delegation connector is a connector that links the external contract of a
component (as specified by its ports) to the internal realization of that behaviour
by the component’s parts. It represents the forwarding of signals (operation
requests and events) : a signal that arrives at a port that has a delegation
connector to a part or to another port will be passed on to that target for handling.

@ An assembly connector is a connector between two components that defines that
one component provides the services that another component requires. An
assembly connector is a connector that is defined from a required interface or port
to a provided interface or port.

lien promo / lien assemblage
(source : TopCase)
Ca reste un Modele de référence

inz@ E
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UML Connectors 2/3

ConnectableElement | +role 2" Connector
0.1 * +end 1

* prdered, subsets ownedElement}

+definingEnd | g1 0.1, +type

Property Association
from Keml)

UML Superstructure 2.0 Draft Adopted Specification

I I

ascal ANDRE (COLOSS / LINA) Promotion dans les composants et services 05/12/09 14/68


http://www.lina.univ-nantes.fr
http://www.cnrs.fr
http://www.univ-nantes.fr

UML Connectors 2/3

StructuredClassifier
fromatemalStucturs) (FomintamsiStrcturss) from Kemel)

{subsets feature
subsets o ser}

+ownedPort Fort
Boolean = false +required
BSerice: Boolean =tme

nterface
fram Interfsces)

+provded

Property +redefinedPort
firom IntemalStruct {subsets redefinedE lement}

UML Superstructure 2.0 Draft Adopted Specification

1
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Exemples de modéles & composants incluant la prom umMmL
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Sofa 2 Metamodel 1/2

@ composition

@ architecture implements frame
o récursif : plus de 2 niveaux ? ?

@ connector
e bind p-r
o delegate p-p
@ subsume r-r

@ traitement

e design : vérification static/dyn pas contrat
o deployment : génération automatique

@ pas vu de transformation mais control by aspects

o
ins@ M
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Exemples de modéles & composants incluant la prom

Sofa Metamodel 2/2
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Exemples de modéles & composants incluant la promotion Sofa 2

Sofa Example

[Bures et al., 2006, Bures et al., 2008] my sofa2console fails

Short example of SOFA architecture : the LogDemo example [André et al., 2007].

LogDemo (?eiog.iog)*

Caller

elog ilog
(?elog.log
{lilog.log})

Logger

(?ilag.log)*

module logdemo {
interface Loglnterface {
void log(in string number);
|5
frame Caller {
requires:
Loglnterface Log;
I3
frame Logger {
provides:
Loglnterface Log;
I3
b

There are two primitive components - Caller (or Caller in his example) and Logger. Logger
provides the interface LogInterface, Caller requires this interface, in the component logdemo
these two components are instantiated and their provision and requirement arel Pﬁmﬂ Wth 0

Pascal ANDRE (COLOSS /LINA)
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Sofa Validation

Type Number Message
x subelcments nor parts. Error 29 s can't have any clemens.
Error 240 52 can't have any ports
Delegate Cannector
A delegate connector must be atiached 1o instance specifisation ar| EBror 156 A supplier end of a delegate comnector must be an insiance of 4 £ompaREN: O & PrOpery.
er property. Errar 157 end ofa deleg: or must be @ campone, that owns a con
onector must connect companent 1o its sthcomponent. | Error 158 A supplier end of a delegate connector must be 2 SUDCOMPONENt, of 2 companent that OWTs 2 coRRecter.
A subsume connector must be attached 1o instance specification or | Error 159 "2 subsume connector must be an instance af a component or a property.
SOMpanED; O PIOpECLY. Error 160 A supplier end of a subsume connector must be 2 companent, that owns & connectar,
A subsum {subcamponent to its cwner. Errar 161 for must be a subcampanent, af a cormpancat that awns a connector.
A delegate/subsume for must interconneet companent and its| Error 162
subcompanent with the same provisions requirements. Error 163 Components connected with a Delegate/Subsume comnestor must have the same interface(s)
Error 164 Companents on a client end of a Delegate/Subsume connector must have the same interface as a port con-
ona suppl
Errar 165 Components on a supplier end of 3 Delegate/ Subsume comnector must have the same interface s 2 port
connected on a cliert end.
Error 166 Ports on client and supplier end of 2 Delegate/ Subsume connector must have the same inte:
Frame
A frame must have aname Errar A Frame must have aname.
A frame may be contained only by 2 package. Error Only a Package can bea parent of a Frame.

Invalid connector attached to a fame. Both client and supplier end|Error Imvalid connector,

st be spe

Error Invalid connector,
is allowed anly between frames Errar A base of & Frame must be another Frame.
Error 128 Only a Frame can inherit from a Frame
Aframe can not ralize other slements. Only an architecture may real- | Error 125 A Frame cant be on a client end of a realization.
e frame Error 129 A realization of a Frame must be an Architecture
tion dependency may be attached to a Eror 126 A connector can't be connected 10  Frame on a client side
Errar E ncetor canit be cannected to a Fran side
Methods of frames are not allowed Error [N A Frame cant have any methods
A frame can oot have an imiernal structure Error 132 A Frams can't have any subeomp anenis,
Errar 133 A Frams can’t have any bindings.
TnstanceSpecification
An instance must have aname. Error 174 An InstanceSpecification must have a rame.
UML 2.0 Components Appendix B, SOFA Validations - 3

source:Polakmaster
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Exemples de modéles & composants incluant la promotion ArchJava

ArchJava

[Abi-Antoun et al., 2007, Aldrich et al., 2002a, Aldrich et al., 2002b, Aldrich, 2008]
a small, backwards-compatible extension to Java that integrates software architecture
smoothly with Java implementation code

ArchJava seamlessly unifies architectural structure and implementation in one language,
allowing flexible implementation techniques, ensuring traceability between architecture
and code, and supporting the co-evolution of architecture and implementation.

ArchJava guarantees communication integrity between an architecture and its
implementation, even in the presence of advanced architectural features like run time
component creation and connection.

Communication Integrity : Each component in the implementation may only communicate
directly with the components to which it is connected in the architecture.

Composites
Dynamic architectures

pas de contrats

inz@ E
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Archdava model 1

Component A component is a special kind
of object that communicates
with other components in a
structured way. Components
are instances of component
classes.

Ports A component can only
communicate with other
components at its level in the
architecture through explicitly
declared ports-regular
method calls between
components are not allowed.
A port represents a logical
communication channel
between a component and
one or more components that
it is connected to.

ArchJava

public component class Parser {

public port in {

provides void setlnfo (Token symbol, SymTabEntry e);
requires Token nextToken() throws ScanException;

}
public port out {

provides SymTabEntry getinfo(Token t);
requires void compile(AST ast);

}
public void parse() {
Token tok = in.nextToken();
AST ast = parseFile(tok);
out.compile(ast);

}
AST parseFile(Token lookahead) { ... }
void setinfo (Tokent, SymTabEntry e) {...}
SymTabEntry getinfo(Token t) { ... }

}.

Promotion dans les composants et services
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Archdava - Composition/Promotion

Composition Composite components are
made up of a number of
subcomponents connected
together. A subcomponenti
is a component instance
nested within another
component.

Connection The symmetric connect
primitive connects two or
more ports together, binding
each required method to a
provided method with the
same name and signature.

Délégation Provided methods can be
implemented by forwarding
invocations to
subcomponents or to the
required methods of another
port.

public component class Compiler {
private final Scanner scanner = ...;
private final Parser parser =
private final CodeGen codegen =

connect scanner.out, parser.in;
connect parser.out, codegen.in;

public static void main(String args[]) {
new Compiler().compile(args);

}

public void compile(String args|[]) {
// for each file in args do :

... parser.parse ();...

}
}

| l I % UNIVERSITE DE NANTES
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Fractal/Julia

[Bruneton et al., 2006]
Modele délimitations de zones de code

@ Composants, Interfaces, Membrane, contréleur, Liaisons
@ Instanciation, Hiérarchisation, Partage, Typage

Composant délimitations de zones de code

@ membrane — Interfaces fonctionnelles + Liaisons
@ contenu = sous-composants
Interface délimitations de zones de code
@ externe —> accessible
@ interne = par les sous-composants

Architectures @ imbrication
@ liaison - binding controllers —> aspects méthodologiques

e primitive (client/serveur)
@ composite (chemin) : ensemble de composants de liaisons
import/export bindings

Exemple : [Bulej et al., 2008] linss@ M
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Fractal Composite

T T T T
membrane —J i
interface
exteme | <

S0uUs composant

lizison l_

contenu

Contréleurs (sémantique dans I'implantation)
@ attributs
@ liaison
@ contenu
@ cycle de vie

source:Intergiciel
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Fractal Controlers (Julia)

Implantation du contrble et optimisation

Component  BindingController  LifeCycleController

content
interface serveur

Objet Interface

interface client

5
2
a
Q
=4
2
=

Modéle Implémentation en Julia

linss @
source:Intergiciel a2 UNvERSITE O Nawes
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Fractal Example

; HelloWoHd

<definition name="HelloWorld">
<interface name="r" role="server" signature="java.lang.Runnable"/>

<component name="client" definition="Client"/>
<component name="serverA" definition="ServerA ('Hi!’)"/>

<binding client="this.r" server="client.r"/>
<binding client="client.default" server="serverA.service"/>
</ definition >

Voir aussi mon exposé sur la génération de code source : http://fractal.ow2.org/
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ion Fractal

Exemples de modéles & composants incluant la prom

Fractal/Cocome exemple
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CoCoME/Fractal
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Fractal/Vercors

Vercors [Barros et al., 2007]

@ GCM : promotion mais pas contrats

@ ports = canaux

@ CADP - pas de contrats, filtrage possible - pas de redéfinition
GCM/Proactive [Baduel et al., 2006]

@ promotion mais pas contrats

@ communications a N : Gathercast

o ...

ConFract [Collet et al., 2005]
a suivre

=
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Contrats et promotion

ConFract for composites [Collet et al., 20073a]
Contracts in BIP [Graf and Quinton, 2007]
Hidden dependencies [Enselme et al., 2004]
Full contracts [Fenech et al., 2009]

Safety systems [Dong et al., 2007]

Kmelia

UNIVERSITE DE NANTES
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Fractal/ConFract

Fractal contract [Collet et al., 2005, Ozanne, 2007, Collet et al., 2007a]
Classification des contrats

de bibliothéque contrat "objet" (au niveau des classes)

d’interface contrat d’'une connexion point a point entre une interface requise et une
interface fournie.
I'assertion peut comporter des appels aux autres méthodes de l'interface possédant la méthode sur
laquelle elle porte
de composition contrat défini sur la membrane d’un composant Fractal
externe :régles d'utilisation et de comportement externe du
composant sur plusieurs interfaces externes.
l'assertion peut comporter des appels aux méthodes des interfaces externes du
composant porteur de l'interface exposant la méthode qu’elle contraint
interne :regles d’'assemblage et de comportement interne
d’'implantation (interfaces internes + sous-composants).
l'assertion porte sur une interface d’un composant composite et elle peut
comporter des appels aux méthodes des interfaces : a) internes du composites,
b) externes des sous composants.

. [ye= @ L)
Source : Poirriez, Ozanne, Chang | INex .m
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Fractal/ConFract

Fractal contract [Collet et al., 2005, Ozanne, 2007, Collet et al., 2007b]
Composite contract [Collet et al., 2007a]

Langage CCL-J = Component Constraint Language for Java. - Inspiré d’OCL

Sémantique des contrats

Contrat d’interface : Evaluation classique des pre et post conditions, ainsi que des
invariants.

Contrat de composition : Conjonction de chaque type de spécification Le composite
(rassembleur) est responsable de tout probleme survenant a son
niveau.

Négociation (Chang)

Exemples : slides V. Poirriez, etc.

o
ins@ M
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ConFract exemple

D Component

}— Server interface <Car>
— Client interface csp
Binding CarSpeed
<CruiseCtrl>
Prompt
ppt
LH SensorCrl — = | |<speedctr . J
snsl l—.}—censcr rl> —i i—cpee rl> —i }——i
Sensor }_ esp
CarSpeed
att
Attributes
att }_ —‘
Attributes

[Collet et al., 2007b]

o
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Pascal ANDRE (COLOSS / LINA) Promotion dans les composants et services 05/12/09 35/68


http://www.lina.univ-nantes.fr
http://www.cnrs.fr
http://www.univ-nantes.fr

ConFract exemple

Contract {
Participants
Clauses :

{

clause : <name>
responsible
guarantee
assumption

<component-name >x

<component-name >
<expression >
<Lexpression >;

Agreement : {

}

Fig. 2. Concrete syntax of a contract

getRTime(float thry

A = post:retum > 0 A=pre:thr=0

<SpeedCtrl>.csp —%— =CruiseCtrl>.csp

G=pre :thr> 10 G = post : return > 10

—| Client Interface I— Server Interface ﬁ Logical Implication

<X>y interface y of component X A - Assumption G Guarantee

[Collet et al., 2007b]

Promotion dans les composants et services

agreement expression }

Agreement :

return > 10 => retum > 0
thr>10 =>thr>0

I I
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ion

ConFract exemple

Specifications

context void MultimediaPlayer start ()

pre getURL() = null

ConFract

Signatures dinterfaces

Multimedia

interface

er {

L wrl)

void start ()

on < pl spécification esterne sur le composant
context void mpl start ()
pre c_canPlay[getUrl ). get Datasource ()
attributes. getWidth()
attributes. get Height [))

th
post b_last Url (). equalsigetUrl [))

ol

interface Conligurater {
boolean canPlay (DataSource ds

}

int w int L)

interface History {

URL lastUrl ()

-1
contréleurs
BC CC LG CTC
Tnterface contract on <fp-
FractalPlayer </p> server: MultimediaPlayer <pl > mpl
miVersion, client: MultimediaPlayer <gl>m
width, height participants : gl <pl>
. provisions
void start ()
o 5 pre
Wultime unrantor: <gl>  beneficiaries: <pl-
& & ¥
midsin Flayer getURL() != null
«:Configurstor,

dg:Configurstom® histHistary

?

Video Contigurator
e

111 ex ternal cmpomm contract on <pl>
participants : <p!
eotromn om coor e M ayer mp

void start()

pre
guarantor: <fp>  beneficiaries: <pl=
¢ canPlay (getUsl (). getDatasource ()
<this > attributes . getWidth()
membrane @~ intertace tournie (serveur B TR e e e e )
T omemcececowos D rencersauns et [
T o <— :ponse duconrat guarantor: < beneficiaries: <fp> -

b

TastUrl (). equals(getUrl ())

1

lins@ . W

ENANTES

[Collet et al., 2005]
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ConFract

ConFract exemple

ecbernal compesition contract on - m internal oolll:ommn oom.rm on m
participants - {opLevel - <o p!l'h v Pt
provisions . mrver interface " Peiatiagrimel gp : T anm‘graml i
void copy(int o) vun:l mm(ml n)
pee /7 cf apee [3] - posit
merantor evel - beneficiaries - sguarantor <cp-  beneficiaries <cp

om0 TRHE T = (let Stack... // spec (6] s reified here

= it.tray ().size() &k ! it.dspapertam () s 7 EpEcs m and (2] are reified here

‘gurantor beneficiaries <y <topLevel
e 6 A T e e T |
// apeca on ather intesfaces ave reified here fof fg*

BG CC LG GTC

’F COPER < u
-
| amtiay vourafl ®
&
infarface contract o -
server Digitallmase s .di [Cigtatimagn
client Digitallmage (s 1Y s g5
o, L - K
we [ PrintingFared
1 Aol
inerface mnzact on<welewl> | ==--- —fo

server PrimtisgPased <cpgm
cliont PrintingPase] <o
partcipants < ey

apecs (1] wd 2] are reified Ty

ENANTES

[Chang and Collet, 2005] |
inz@ .
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Fractal Synthese

Avantages
@ Préserve I'encapsulation via Fractal (interfaces, liaisons, membranes)
@ CCL-J proche d’'OCL
© Contrats Assume/Guarantee dissociés du modéle
Inconvénients
@ orthogonal & la dynamique

@ pas simple & comprendre
@ lien entre opération, contrat et interface : contrat sur un ensemble d’'opérations dans un service
@ assertions sur les opérations mais prenant en compte d’autres interfaces
@ e contrat d’'assemblage n’est pas la conformité mais vient se plaquer sur un assemblage

@ ¢évolution des interfaces ?

© cohérence globale des contrats ? ?

Promotion
@ lien interne/externe réalisé par un lien d’'assemblage

@ tout ou rien : interface promue est identique

@ promotion directe des interfaces (cf Fractal) | | nz- @
@ prise en compte des autres composants dans le contrat promu 2 UNNERSITE D naTES
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Contracts for BIP

[Graf and Quinton, 2007, Quinton and Graf, 2008]
Caractéristiques

@ Assume/Guarantee
@ contrats sur interfaces Assume/Guarantee et environnement
@ A et G sont des systémes de transitions
© Hierarchical components
@ promotion sur ports
@ inclusion basée sur le raffinement
Avantages
@ compositionnalité
@ dynamique intégrée
(=
Inconvénients
@ pas d'exemples
@ contrats comportementaux - seulement de la dynamique ?
Q mise aplat line=
Voir formalisme de Benvenuti [Benvenuti et al., 2008] ?
Promotion dans les composants et services 05/12/09  40/68
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Design by Contracts : Hidden dependencies

[Legond-Aubry et al., 2003, Enselme et al., 2004]

Contrats d’assemblages entre composants Caller Component

Required Interface

@ spécification des requis (1/2 contrats)

@ contrat assemblage classique :
contravariant (contrat simple)

O uonedo

@ pas clair

o lien entre opération et interface
mais semble comme Kmelia

@ hypotheses différentes O/R mais
pas de lien de contextes

M Interaction .
__| Contract :

@ relation de compatibilité entre opérations

@ compléments (dans la thése)

@ ports pour grouper des interfaces
@ connecteurs pour 'adaptation

E

Provided interface

Invoked Component 1
5
n i@ W
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Design by Contracts : Hidden dependencies

[Legond-Aubry et al., 2003, Enselme et al., 2004]

Operation’s specifications

Composite
@ inclusion des sous-composants

@ services offerts publics/privés
(cachés)

@ services requis publics/privés
(cachés)

Delegated Provided Operations

@ 4 types de dépendances Delegated Required Operations

/\'RO

@ délégation +/- complexe i

|

@ pure (1-1) : identitique

@ en compatibilité (variante

© en délégation adaptation (multiple)
@ offert : Fagade (1-n) ou Mux (n-1)
@ requis : n fois "pure”

© e composite substitue (4 équations)

@ des interrogations

@ contexte non abordé o / | - | iNs=
@ equation en conjonction et non implication 2 o .
@ Vérification ? VPO HPO 2
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Full contracts

[Fenech et al., 2009]
Objectifs

@ specifies not only the normal behaviour, but also special cases and tolerated
exceptions

@ we focus on the behavioural properties of use cases
© CoCoME

Proposition
@ CLCL, adeontic-based formal language for contracts
@ formules de logique temporelle

Promotion
Q ??
o

o
ins@ M
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Contract-Based Component

[Lee et al., 2005, Lee et al., 2002]
Objectifs

@ Design by Contract : 3 niveaux (syntaxe, behaviour, QoS) - pas la dynamique

@ Specification with Z

@ Analysis of the relation between components using category theory.
Hypothéses

@ Schémas Z = components (including operations)

@ extraction des contrats
Interrogations

@ pas bien compris ? ? [Lee et al., 2002] non dispo

@ promotion ? (ca existe en Z)

Q
lins@ .M
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Safety systems

[Dong et al., 2007]
Objectif : specify and verify the contract of static structure, dynamic behavior and
refinement of component systems
Caractéristiques
@ modele de base UML2 : formalisation allégée dans un modéle mathématique
@ delegation connector
© dynamic contract : (protocol state machines) , composition ~ contract automata
@ pas de contrats fonctionnels
@ raffinement : relation de bisimulation
Verification
@ régles données
@ automatisation ?
(=
inz@ W
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Contrats, services et promotion

e Contrats, services et promotion

1
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Contrats, services et promotion

SCA [Fiadeiro et al., 2006, Ding et al., 2008b]

Contract-based WS composition [Milanovic, 2005]
Contract-based Service discovery and composition [Brogi, 2010]
Kmelia
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Contract Definition Language

[Milanovic, 2005]
a small, backwards-compatible extension to Java that integrates software architecture
smoothly with Java implementation code

@ Contract Definition Language (XML) et processus "intégré".

@ Modélisation des services par AMN (An element, which can be a class, a component, or a
Web service, is represented as an abstract machine).

@ Composition de services = composition d’opérations ( seq
Commentaire
simple
pas clair : composition de services = composition d’opérations + fusion de machines

°

°

@ proche sur B mais pas de promotion

@ Vérif : type checking, PO, correct termination trm(S)
°

-
ins@ M
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Contract-based Service discovery and composition
Contract-based Service discovery and composition

Brogi [Brogi and Corfini, 2007, Brogi, 2010]
Suite travaux avec Canal et Pimentel service contract Stack

@ Behavior information (protocols)

@ Ontology annotations (for data) OWL-S, WSDL-S, ...

@ QoS information (availability, performancve, security)

@ Signature information

Commentaire

@ pas de contrat classique
@ pile contratuelle différente de celle de CBSE [Beugnard et al., 1999]
@ protocoles mais pas de promotion, encapsulation

UNIVERSITE DE NANTES
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Service Component Architecture 1/4

[Fiadeiro et al., 2006, Ding et al., 2008b, Krdmer, 2008]
SCA is a set of specifications which describe a model for building applications and systems using
a Service-Oriented Architecture

http://www.osoa.org/display/Main/Service+Component+Architecture+Specifications

Properties @ service : operation activities
Ve L ™

@ interaction : message exchange

@ port = adressable interfaces (sync/async)

Component
g . T e service port (prov) | Kml sens
Implementation Ports o reference port (req) | inversé
- Java
L it @ port activities to describe the component dynamic
behavior, the basic activity of which is assumed to be
the message exchange between two ports.
source : [Ding et al., 2008b] [Ding et al., 2008b]

lins@ .M
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Contrats, services et promotion SCA

Service Component Architecture 2/4

[Ding et al., 2008h1

f Compuosite X \
Component A ™ - Component \
- B -
| ' H
I '
AN ' '
Promote Wire Promote
Implementation
Composite A Implementation

—] —| Composite B

source : [Ding et al., 2008b]
un composite est un composant avec des sous-composants (G # 0)

@ promotion / wire
@ simple liaison de port : pas vu de transformation

@ pas vu de promotion de variables . T
e promore ins @
@ composition implicite de composants sur les ports oesEce s
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Contrats, services et prom

Service Component Architecture 3/4

Module and Curriculum Broker

oot

Content Update:
Update U >

Interiace cu
Beokaring

and Module BM
Registration

Pimport
pam PR Susent
Peoor] Pt
Menagenent

P-Export
Exam PER
Regord

Exam Registration and Performance
ERP Student Autharizai

LY

Exam Backofice Cortrd
Exam ER

Exam
Registration EBC
RE -

xaminer
Notfication =M

Record

linzs
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Service Component Architecture 4/4

Commentaires
@ standard émergent CBSE/SOA (depuis 2007)
@ une spec = le modéle est ouvert, notamment pour la dynamique
@ nplusieurs versions du modéle, ici [Fiadeiro et al., 2006] et [Ding et al., 2008b]
@ dans [Kréamer, 2008]

e orchestration de I'activité avec BPEL
e signale contrats

@ behavioral contracts (OCL, CASL)
@ synchronization contract (not yet -> en fait [Ding et al., 2008b])
@ QoS contract (not yet)

@ component compatibility
@ pas de connecteurs
@ raffinement, encapsulation : par composition
o

reste un modeéle de services non-hiérarchiques

o
ins@ M
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Autres

@ Contract-Based Collaborative WS [Bai et al., 2007]
o plutét lié au test

@ A Foundational Theory of Contracts forMulti-party Service Composition
[Bravetti and Zavattaro, 2008]

e s’attaque a la dynamique
@ composition et raffinement de contrats

@ A Theory of Contracts for WebServices [Carpineti et al., 2006, Castagna et al., 2008]

o algébres de processus sans T
@ sous-contrats

@ On the Observable Behaviour of Composite Components[Hennicker et al., 2010]

@ observabilité (et la promotion)
@ on arrive rapidement sur les problémes "classiques" d’équivalence observable
@ petit exemple sur un proxy de conversion CompressingProxy modélisé par un

composite a trois composants
ins@ W
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Domaine complexe

service |
contrats

o
ins@ M
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Bilan

Typologie Promotion :

@ cela dépend souvent de I'unité exhibée par les composants : port/interface/service, on
trouvera donc

@ des promotions de ports

o des délégations d'interfaces (ex : Fractal)

e des connecteurs spécifiques, notamment Delegation connector (voir article Lau
Exogenous Connectors for Software Components)

@ la promotion de service (pas forcément de contrats) existe dans SCA
Contrats et composites (contrats/services/delegation)

@ le terme ‘contract’ est surchargé

@ on trouve plus de choses sur la dynamique que sur les contrats

@ QoS contract (not yet)

-
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Exemples

Firewall (Vercors)

ProxyConverter (Hennicker et Knapp)

ATM (Enselme)

Photocopieur, Lecteur Multimedia, Contréleur de vitesse (ConFract)
Détection d’erreur (Safety)

CoCoME (FuliContract)

Achat en ligne (SCA/Ding)

Gestion de stock (SCA/Fiadeiro)

Gestion d’étudiants (SCA/Kramer)

=
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Comparaison Kmelia

Non trivial Kmelia est seul sur son nuage
(services hiérarchiques, contrats fonctionnels et dynamiques)
@ des modéles proches

o Hidden dependencies [Enselme et al., 2004]

ConFract for composites [Collet et al., 20073a]

Contract-Based Component (Z) [Lee et al., 2005, Lee et al., 2002]
Contract-based WS composition (B) [Milanovic, 2005]

SCA [Fiadeiro et al., 2006, Ding et al., 2008b]

@ les travaux autour de B, ceux de Zaremski vus précédemment restent d’actualité

@ promotion de contrat

e fonctionnel : ca reste original
e dynamique : revu via I'équivalence observationnelle

-
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Travaux Kmelia

Publi en cours : s’abstraire de Kmelia/ finaliser approche + progression
PB attaqué

principes

situer

version 1 modeéle simple

vérification ->B???

promotion et observation, observabilité et interface

modeéle + ex + vérification

00000000

perspectives : évolution et substituabilité

o
ins@ M
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Travaux Kmelia

Publi en cours : s’abstraire de Kmelia/ finaliser approche + progression
@ PB attaqué

@ composition verticale de composants
o safe
e scalable (spec + preuve)

principes

situer

version 1 modéle simple

vérification ->B???

promotion et observation, observabilité et interface

modele + ex + vérification

0000000

perspectives : évolution et substituabilité

o
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Travaux Kmelia

Publi en cours : s’abstraire de Kmelia/ finaliser approche + progression
@ PB attaqué
@ principes

e abstraction + encapsulation
@ bien indiquer qu’on ne propage pas vers les composants : pas de mise a plat pour la
vérification I'effort se fait dans I'abstraction : assemblage -> composite

situer

version 1 modéle simple

vérification ->B???

promotion et observation, observabilité et interface

modele + ex + vérification

000000

perspectives : évolution et substituabilité

=
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Travaux Kmelia

Publi en cours : s’abstraire de Kmelia/ finaliser approche + progression
@ PB attaqué
@ principes
@ situer

@ agrégation — promotion de var Kml
@ délégation / binding — promotion serv + visib / connectors

version 1 modéle simple
vérification -> B???
promotion et observation, observabilité et interface

modeéle + ex + vérification

00000

perspectives : évolution et substituabilité
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Travaux Kmelia

Publi en cours : s’abstraire de Kmelia/ finaliser approche + progression
@ PB attaqué
@ principes
@ situer
@ version 1 modele simple Hypothése : travailler sur un modéle général - (Kmelia vient plus
tard)

@ composant + services (owned/required)

o (état) (contrat + dyn)

@ signaler sans détailler la structuration des services expliquer la dessus formalisme : a
la Kml simple : composants + boites services

e cas de promotion + exemples

vérification ->B???
promotion et observation, observabilité et interface
modeéle + ex + vérification

perspectives : évolution et substituabilité ||n-=-= @
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Travaux Kmelia

Publi en cours : s’abstraire de Kmelia/ finaliser approche + progression
PB attaqué

principes

situer

version 1 modele simple

vérification ->B???

promotion et observation, observabilité et interface

modeéle + ex + vérification

00000000

perspectives : évolution et substituabilité

finaliser modéele Kmelia cf annexe (vocabulaire figé ?)
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