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Questionl (6 points) : PatronSplitter
Ce patron permet de sérialiser un message compeggatronSplitter fournit en séquence le message initial,

destination de un ou plusieurs receveurs. Il géargoe tous les messages ont bien été lus, et gudwveau
message composé ne peut étre envoyé sans quedausssages sérialisés du précédent envoi n’aéehitsé

il B

Order Order Order

Mew Order Splitter ltern 1 tem 2  ltem 3

Source : http://www.enterpriseintegrationpatterosuSequencer.html

Ci dessous, une architecture de classes Javaardftét Patron, en notation Bluej/UML

=<inteface=>

Splitterl<M=>
e(:] ==unit tast==
// TestSplitter
Splitter=M extends Serializable>

Cette architecture est constituée de l'interf§pitterl d’'une implémentatiorgplitter, ce qui est demandét
d’une classe de tests unitaifesstSplitter fournie,a lire attentivement

L’interface Splitter| <M> ci-dessousdans laquell® représente le type des messages, propose lesiopgra

« d’un envoi d'une table de messages\{). La table de messages représente le message sdnchaque
élément du tableau est I'un des messages du maessageseé,

* de lecture d'un message(),

» d’une réinitialisation de la table des messagesa(),

» d’obtention de la liste des indices des messagesusa(inr eadMessages).
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[** Le Patron Splitter sérialise le message envoyé.
* @param <M> le type des messages

*/

public interface Splitterl<M> {

[** Envoi d'une table de messages.

* @param messages la table des messages
* @throws Exception si la table est null,

* ou si depuis le dernier envo

*/

void send(M... messages) throws Exception;

[** Lecture d'un message. Plusieurs lectures du m
* @param index l'indice du message

* @throws Exception si le message n'existe pas,
*/

M get(int index) throws Exception;

[** Efface la derniére table des messages envoyée
* Une exception est levée si tous les messages n
* @throws Exception si depuis le dernier envoi t
*/
void clear() throws Exception;

/** Obtention d'un ensemble contenant les indices
* @return un ensemble d'indices

* @throws Exception si aucun envoi n'a eu lieu.

*/

Set<Integer> unreadMessages() throws Exception;

}

Ci-dessous un extrait de la classe de tests ws@plitterTest, ces lignes sont a étudier en détaiant de

répondre a cette question

public void testScenariol() throws Exception{
final Splitterl<String> s = new Splitter<String
s.send("zero","un","deux","trois","quatre");
String msg = s.get(2);
assertEquals("deux",msg);

Set<Integer> set = s.unreadMessages();
assertTrue(set.contains(0));assertTrue(set.cont
assertTrue(set.contains(3));assertTrue(set.cont
assertEquals(4,set.size());

assertEquals("quatre”,s.get(4));
assertEquals(3,s.unreadMessages().size());
try{
s.send("test");
fail("une exception est attendue ici ...");
}catch(Exception e){}

for(int i : s.unreadMessages()){
String v = s.get(i);

String v = s.get(2);
assertEquals(0,s.unreadMessages().size());

s.send("test0","test1");
assertEquals(2,s.unreadMessages().size());
try{

/I nouvel envoi alors qu'il reste des éléments a li

i tous les messages n'ont pas été lus.

éme message sont possibles.

ou si cet index est erroné

(exception ou non).
'ont pas été lus.
ous les éléments n'ont pas été lus.

des messages non lus depuis le dernier envoi.

>();
// envoi d’une table de 5 ‘String’
/I lecture de I'élément d'indice 2

/I obtention des éléments non lus
ains(1));
ains(4));
/I soit 4 éléments non lus

/[ une lecture de plus
/I soit 3 éléments non lus

re : exception

// pour tous les messages non lus : les lire ...

/I une nouvelle lecture est possible

/I nouvel envoi de deux éléments

s.clear(); /I clear() alors qu'il reste des éléments a lire : exception

fail("une exception est attendue ici ...");
}catch(Exception e){}
}
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Question)

Ecrivez une implémentatiocompléte de la class8plitter. L'implémentation demandée autorise les acces
concurrents, en effet plusieurs clients (plusidumead) pourraient accéder aux méthodes de I'instan
simultanément. Certaines documentations d’intesf@cede classes sont en annexe.

Question2 (8 points) : PatronSplitteren intranet / RMI

Question2-1)Proposezin schéma d’une architecture matérielleutilisant le patrorSplitter en intranet
avec la technologie RMI. Les émetteurs, les reamsveule patron Splitter sont installés sur deshimes
difféerentes reliées entre-elles, dont les noms samispectivement splittersend.cnam.fr,
splitterreceive.cnam.fr etsplittermain.cnam.fr.

Précisez quels sont les services, quels sontiggxlet sur quelle(s) machine trouve-t-on I'(es)

annuaire(s).

Question2-suite)
Soit ci-dessous, une architecture possible desetade ce patron en version intranet/rmi :

==interface==

SpitterBMII=M extends Serializable>

SplitterBMI=M extends Serializable>

SplitterSend SplitterMain SplitterReceive

L'interface SplitterRMI1 contient les mémes noms de méthodes avec les srféemaionnalités que linterface
Splitter]l de la question 1. Les descriptions de certaitesses ou interfaces extraites des paquetagesnpgva.
java.rmi.server et java.rmi.registry sont en annexe

L’ interface SplitterRMII a été adaptée pour RMI, par :
* ['ajout de la clauséhrowsjava.rmiRemoteException pour chaque méthode,
» [I'héritage au sens des interfaces de javaRemote.

import questionl.Splitterl;
import ...

public interface SplitterRMII<M extends Serializabl e> extends Renot e{
void send(M... messages) throws Renot eExcept i on, Exception;
M get(int index) throws Renot eExcept i on, Exception;

void clear() throws Renot eExcept i on, Exception;
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Set<Integer> unreadMessages() throws Renot eExcept i on, Exception;

L’application java associée a la clagptittertMain, ci-dessous, est installée sur la machine nommée
splittermain.cnam.fr. L’annuaire rmiregistry est présent.

import questionl.Splitter;
import ......

public class SplitterMain{

public static void main(String[] args) throws Exce ption {
System.setSecurityManager(new RMISecurityManage rQ);
Remote splitter_stub = new SplitterRMI<Serializ able>(new Splitter<Serializable>());
Naming.rebind("splitter",splitter_stub); /l 'annuaire par défaut c.f. rmiregistry
System.out.printin("splittermain.cnam.fr, servi ce \"splitter\" installé");

}

}

Question2-2)Proposezune implémentationomplétede la class&plitterRMI .

Question2-3)Ecrivez une implémentation de la classe SplitterSendseuwontente d’envoyer une table
composeée de 5 éléments vers I'objet distant nommétter et d’attendre que ces €léments aient été lus aval
de se terminer. Cette application est installédasmachinesplittersend.cnam.fr.

Question2-4)Ecrivez une implémentation de la classe SplitterReceivafiiche sur la console tous les
messages eémis quels qu’il soient, cette applicgéiea ne se termine jamais. SplitterReceive eslige sur la
machinesplittereceive.cnam.fr.

Note : Ces deux applications (SplitterSend et ®pReceive ) installées sur deux machines dissncte
s’exécutent dans n'importe quel ordre chronologique

Question3 (6 points) : Le PatronSplitter/ IMX

Le patron Splitter est maintenant supervisé avec la technologie JMXa questionl, plusieurs
exceptions sont levées en fonction du contexte sNsowhaitons étre prévenus, notifiés de toute ¢xcep
levée par une implémentation du Splitter de la toes.

Ci-dessous, une architecture possible en utiliGamplémentation issue de la questionl
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=<inteface=>=

SplitterMBean<M extends Serializable>

Spiitter<M extends Serializahle> SplitterAgent ==unit test==

TestSplitter

Un extrait de la classe de t@sstSplitter .
static{
new Thread(new Runnable(){
public void run(){
try{
formMBeanServer();

MBeanServer mbs = ManagementFactory.getPlat
ObjectName beanName = new ObjectName( "Spli tterTest:name=splitter" );

SplitterMBean<String> mbean = null;
mbean = new Splitter<String>(new question1. Splitter<String>());

mbs.registerMBean(mbean, beanName);
}catch(Exception e){

}
1) .start();
}

public void testScenariol() throws Exception{

Thread.sleep(1000*60); // une pause, le temps d ‘exécuter jconsole ...
MBeanServer mbs = ManagementFactory.getPlatform MBeanServer();
ObjectName beanName = new ObjectName( "Splitter Test:name=splitter" );
final SplitterMBean<String> s = null;
s = (SplitterMBean<String>) MBeanServerlnvocati onHandler.newProxylnstance(

mbs,

beanName,

SplitterMBean .class,

true);

la questionl

// tests identiques aux tests de unitaires de

Ci-dessous : une copie d’écran de I'outil jconsmmanecté au MBeanServer sur lequel le MBean
nomme SplitterTest est installé
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|£| Connection ‘Window Help

Overviesw || Memaory | Threads | Classes | WM Surmary | MBeans

= | IMImplernentation Ciperation invocation
=49 SplitterTest
5@ spltter java.io. Serializable { pt 77 )
: +-dttributes
+-Motifications void -
; -::Iear !
+/-{) com.sun, management
++{_7) java.lang
+-{77) java,util.lagagin
= gding woid .
i p1 Serializable( ] ]
jarwa.util. Set [ unreadMessages ]{}

Apres avoir souscrit et tenté d’accéder au 77edmeht d'un message qui n’en compte que 5, un
deuxieme client jconsole est notifié de cette ptoa.

= N O L O L e A B e e Lo e ol e S I3 ] (T e B L E R E S e e

| £ Connection  ‘Window  Help

Crverview | Memory | Threads || Classes | ¥M Summary | MEeans

-2 MImplementation Matification buffer

=43 SplitkerTest :

@ splitter Time3tamp Type UserData e
J}l--mﬁ.ttril:uutes 16:19:25:453 |iava.lang.Exception: pas de messages & consulter ... | 0

+ ~perations
_ -
+ ) com.sun. managemnent
%17 java.lang
+ -{5) jawa.util.logging

Question3-1)Proposez l'interfaceSplitterMBearet une implémentation complétele la class&plitter.

Question3-2)Une application distante utilise le connecteur Ri#ja installé par I'agent. Cette application, un
client RMI, souscrit aux notifications comme I'dytionsole et se contente d’afficher le type atdenbre transmis
par RecipientList lors de la notification.

Proposez une implémentation completde la class€lientRMI.

Certaines interfaces se trouvent en annexe.
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Une idée de la solution sera en ligne dans quelgues a cette URL :
http://ifod.cnam.fr/INSY102/annales/2011_juin/

Annexes

java.util
interface List<E> partielle

All Superinterfaces:
Collectior<E>, Iterable<E>

All Known Implementing Classes:
LinkedList, ... ArrayList, Vector

public interface.ist<E>
extend<CollectiorkE>

Method Summary

boolear| add(E e)
Appends the specified element to theartis list (optional operation).

void | clear()
Removes all of the elements from this(igptional operation).

boolear| containgObjecto)
Returns true if this list contains thedfied element.

boolear isEmpty()
Returns true if this list contains noneémts.

IteratoxE> | iterator ()
Returns an iterator over the elementbiglist in proper sequence.

boolear remove(Objecto)

Removes the first occurrence of the dgetelement from this list, if it is present (aptial
operation).

int size)
Returns the number of elements in tlsis |i

java.util
Interface Map<K,Vv>

Type Parameters:
K - the type of keys maintained by this map
V - the type of mapped values
All Known Subinterfaces:
..., SortedMagK,V>
All Known Implementing Classes:
... HashMap Hashtable ... TreeMap. ..

public interfaceMap<K,V>

Since:
1.2
See Also:
HashMap TreeMap HashtableSortedMap Collection Set
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Nested Class Summary

static interfac( Map.Entry <K V>
A map entry (key-value pair).

Method Summary

void | clear()

Removes all of the mappings from this r@gtional operation).

boolear| containsKey(Objectkey)

Returns true if this map contains a maggor the specified key.

boolear| containsValugObjectvalue)

Returns true if this map maps one or nkenes to the specified value.

SekMap.EntrgK,V>> | entrySet()
Returns &etview of the mappings contained in this map.

boolear| equal{Objecto)
Compares the specified object with thaprfor equality.

V | get(Objectkey)

Returns the value to which the speciked is mapped, or null if this map contains no niagp

for the key.

int | hashCod«)
Returns the hash code value for this map.

boolear| isEmpty()
Returns true if this map contains no keijue mappings.

SekK> | keySe()
Returns &etview of the keys contained in this map.

V |put(K key,V value)

Associates the specified value with thec#fied key in this map (optional operation).

void | putAll (Map<? extend¥,? extend¥/> m)

Copies all of the mappings from the sfiedimap to this map (optional operation).

V | remove(Objectkey)

Removes the mapping for a key from thégprif it is present (optional operation).

int | sizg)
Returns the number of key-value mappindhis map.

CollectiorkV> | valuey)
Returns &ollectionview of the values contained in this map.

java.util
Interface Set

All Superinterfaces:
Collection

All Known Subinterfaces:
SortedSet

All Known Implementing Classes:
AbstractSetHashSetLinkedHashSetTreeSet

public interfaceSet
extend<Collection

A collection that contains no duplicate elements

Since:
1.2
See Also:
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Collection List, SortedSetHashSetTreeSetAbstractSetCollections.singleton(java.lang.Object)
Collections.EMPTY_SET

Method Summary

boolear add(Objecto)
Adds the specified element to this sétiff not already present (optional operation).

boolear addAll(Collectionc)
Adds all of the elements in the specifietlection to this set if they're not already emats(optional operation).

void | clear()
Removes all of the elements from this(gptional operation).

boolear| containgObjecto)
Returns true if this set contains thectjsal element.

boolear| containsAll(Collectionc)
Returns true if this set contains althad elements of the specified collection.

boolear| equalgObjecto)
Compares the specified object with tleisfer equality.

int | hashCod«)
Returns the hash code value for this set.

boolear isEmpty()
Returns true if this set contains no &grts.

Iterator iterator ()
Returns an iterator over the elementhimset.

boolear remove(Objecto)
Removes the specified element from thisfst is present (optional operation).

boolear| removeAll(Collectionc)
Removes from this set all of its elemehts are contained in the specified collectiorti@ml operation).

boolear| retainAll (Collectionc)
Retains only the elements in this set éina contained in the specified collection (opdicoperation).

int | sizg)
Returns the number of elements in thigitecardinality).

Objecf] |toArray ()
Returns an array containing all of thenaénts in this set.

Objecf] | toArray (Objecf] a)
Returns an array containing all of thengénts in this set; the runtime type of the retdreay is that of the

specified array.

java.rmi
Class Naming

java.lang.Object
L java.rmi.Naming

public final classNaming
extendObject
Since:

JDK1.1

See Also:
Reqistry LocateRegistryL ocateRegistry.createRegistry(int)

Method Summary

static void bind(String hame Remoteobj)
Binds the specified name to a remotecibje

staticStrind] | list(String name)
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Returns an array of the names boundanefistry.

staticRemote| lookup(String name)
Returns a reference, a stub, for the terobject associated with the specified name.

static void rebind(String name Remoteobj)
Rebinds the specified name to a new rerabject.

static void unbind(String name)
Destroys the binding for the specifiedneathat is associated with a remote object.

Methods inherited from class java.langObject
clone equalsfinalize, getClasshashCodgenotify, notifyAll, toString wait, wait, wait

java.rmi.registry.server
class UnicastRemoteObjecpartielle

public clasdJnicastRemoteObject
extendsRemoteServer

Method Summary

staticRemote| exportObject(Remoteobj, int port)

Exports the remote object to make it kade to receive incoming calls, using the paracul
supplied port.

static booleal unexportObject(Remoteobj, boolean force)
Removes the remote object, obj, fromRM runtime.

java.rmi.registry
class LocateRegistrypartielle

java.lang.Object
ﬁava.rmi.registry.LocateRegistry

public final clasd ocateRegistry
extendObject

LocateRegistry is used to obtain a reference toaddtrap remote object registry on a particulat Kiosluding the local host),
or to create a remote object registry that acoegits on a specific port.

Method Summary

staticReqistry| createRegistryint port)
Creates and exports a Registry instandd® local host that accepts requests on thefsgakci

port.

staticRegistry| getRegistry(String host)

Returns a reference to the remote olfjegfistry on the specified host on the default tegjsort
of 1099.

staticRegistry| getRegistry(String host, int port)
Returns a reference to the remote olfjegfistry on the specified host and port.

java.rmi
interface Remote
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public interfaceRemote

The Remote interface serves to identify interfagkese methods may be invoked from a non-local @imoachine. Any
object that is a remote object must directly oiiriectly implement this interface. Only those methggecified in a "remote
interface”, an interface that extends java.rmi.Rename available remotely.

See Also:
UnicastRemoteObjechctivatable

java.io
interface Serializable

public interfaceSerializable

Serializability of a class is enabled by the clagslementing the java.io.Serializable interfaceasskes that do not implement
this interface will not have any of their stateiakized or deserialized. All subtypes of a serglile class are themselves
serializable. The serialization interface has nthods or fields and serves only to identify the aptits of being serializable.

During deserialization, the fields of non-serialilmclasses will be initialized using the publicppotected no-arg constructor
of the class. A no-arg constructor must be acckstitthe subclass that is serializable. The fieldserializable subclasses will
be restored from the stream.

javax.management
interface NotificationBroadcaster

All Known Subinterfaces:
ModelMBean ModelMBeanNotificationBroadcasteotificationEmitter

All Known Implementing Classes:
MBeanServerDeleqgatélotificationBroadcasterSuppoRequiredModelMBean

public interfaceNotificationBroadcaster

Interface implemented by an MBean that emits Nzgifons. It allows a listener to be registered \lithh MBean as a
notification listener.

New code should use tinptificationEmitterinterface instead.

Method Summary

void | addNotificationListener (NotificationListenedistener,NotificationFilter filter,
Objecthandback)
Adds a listener to this MBean. If filiernull, no filtering will be performed before
handling notifications.

void | removeNatificationListener(NotificationListeneristener)
Removes a listener from this MBean.

javax.management
Interface NotificationListener

All Superinterfaces:
EventListener

All Known Implementing Classes:
RelationService

public interface Noti fi cati onLi st ener
extends EventlListener
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Should be implemented by an object that wantsdeive notifications.

Method Summary

void |handl eNoti fi cati on( Notification notification, Object handback)
Invoked when a JMX notification occurs.

javax.management
class NotificationBroadcasterSupportpartielle

java.lang.Object
ﬁavax.management.NotificationBroadcasterSupport
All Implemented Interfaces:
NotificationBroadcasteMNotificationEmitter

public clasdNotificationBroadcasterSupport
extendObject
implements\otificationEmitter

Provides an implementation BbtificationEmitterinterface. This can be used as the super claas bfBean that sends
notifications.

Constructor Summary

NotificationBroadcasterSupport()

Method Summary

void | sendNotification(Notification notification)
Sends a notification.

javax.management
class Notificationpartielle

java.lang.Object
ETava.util.EventObiect

javax.management.Notification

public clasNotification
extendsEventObject

The Notification class represents a notificatioritead by an MBean. It contains a reference to these MBean: if the
notification has been forwarded through the MBeamvey, this is the object name of the MBean. Iflibiener has registered
directly with the MBean, this is either the objeaime or a direct reference to the MBean.

It is strongly recommended that notification sesdese the object name rather than a reference tdlBean object as the
source.

Constructor Summary

Notification (Stringtype,Objectsource, long sequenceNumber)
Creates a Notification object.
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Method Summary

long| getSequenceNumbs)
Get the notification sequence number.

String getType()
Get the notification type.

javax.management.remote
class JMXConnectorFactory partielle

java.lang.Object
j avax. managenent . r enot e. JMXConnect or Fact ory

public class JMXConnect or Fact ory
extends Object

Factory to create JMX API connector clients. Theme no instances of this class.

Method Summary
static JMXConnector |connect ( JMXServiceURL serviceURL)

Creates a connection to the connecteesert the given address.

javax.management
class MBeanServerinvocationHandlempartielle

java.lang.Object
j avax. managenent . MBeanSer ver | nvocat i onHandl er

All Implemented Interfaces:
InvocationHandler

public class MBeanSer ver | nvocat i onHandl er
extends Object
implements  InvocationHandler

InvocationHandler that forwards methods in an MBean's managemesttfate through the MBean server to the MBean.

Method Summary

static newPr oxyl nst ance( MBeanServerConnection  connection,

<T>T |ObjectName objectName, Class <T> interfaceClass,
boolean notificationBroadcaster)

Return a proxy that implements the givearface by forwarding its methods through

the given MBean server to the named MBean.
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