
Indirect Communication



Definition

• Communication between entities in a 
distributed system through an 
intermediary with no direct coupling 
between the sender and the receiver(s)



Group Communication

• A message is sent to a group and 
then delivered to all members of the 
group

• Applications
– Reliable dissemination of informations
– Support for collaborative applications
– Support for fault tolerant strategies
– Support for system monitoring and 

management



Programming model

• Concepts
– Group
– Group membership
– Join/leave operations

• Multicast communication
– One operation to send many messages
– Allows different kind of optimisation
– Allows to provide guarantees (delivery, 

ordering)



Kind of group services

• Process vs Object groups
• Open vs Closed Groups
• Overlapping vs non-overlapping 

groups
• Synchronous vs asynchronous 

systems



Implementation issues

• Reliability
– Integrity (same message sent and received)
– Validity (It is eventually delivered)
– Agreement (If it is delivered to one process 

it is delivered to all)

• Ordered Multicast
– FIFO ordering
– Causal ordering
– Total ordering



Implementation issues

• Group membership management



Example : Jgroup toolkit

• Toolkit for reliable communication in 
Java



Publish-Subscribe Systems

• Distributed event based system
– A publisher publish events to an event service
– Subscribers express interest in events through 

subscription
– The system match subscriptions to events and 

ensure the delivery

• Application
– Financial information systems
– Cooperative work
– Ubiquitous computing
– Monitoring



Example : Dealing Room 
System
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Characteristics

• Heterogeneity
• Asynchronicity
• Different delivery guarantees

– Depends on the application 
requirements



Programming Model

• Operations
– Publish(e)
– Subscribe(filter)
– Unsubscribe(filter)
– Notify(e)
– Advertise(f)

• Schemes
– Channel Based
– Topic Based
– Content Based
– Type Based



Implementation issues

• Centralized vs 
Distributed 
implementations
– Centralized = single 

point of failure + 
performance

– Distributed = 
survive node failure

• System 
Architecture



Publish Subscribe Systems



Message queues

• Message Oriented Middleware
• Used for Enterprise Application 

Integration (EAI)



Programming model

• A producer sends a 
message to a 
queue

• Consumer receive 
messages from 
queue(s)

• Style of receive
– Blocking receive
– Non Blocking 

receive
– Notify



Programming model

• Message are persistent
• Reliable delivery : a message sent 

will eventually be delivered
– Validity
– Integrity

• Can be transactional
• Can be secure



Implementation issue

• Centralized vs Distributed



Message Driven Bean

19

• Based on JMS, the Java Messaging 
Service

• How to use JMS
• Message Driven Beans



Alternative to Direct communication

20

• The client is blocked
• Time and location coupling
• Fault management
• One client talk to one server



Message oriented approach
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• Non blocking request
• Low Coupling
• Safety
• Many sender/receiver
• Lower performance (indirection)



JMS
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• MOM specification in java
– JMS Provider : implementation
– JMS Client : produces and consumes 

messages.
– JMS Message : object that contain the 

message payload



Communication domain
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QueuesQueues

TopicsTopics



JMS Protocol
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• Find the 
Connection Factory

• Create a 
Connection

• Create a Session
• Find the 

destination
• Create a sender or 

receiver
• Send or Receive 

Message



Delivery guarantee
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• A message sent will eventually be 
delivered

• A message is sent
• It is consumed
• If the MOM does not receive a ack it is 

put back in the queue
• Alternative

– Certified message delivery
– Store and Forward



Simple example

26



Several steps

• Lookup to get a ref on the 
QueueConnectionFactory

• Connection creation
• Session creation
• Get a reference on the queue (Remote)



Receiving messages
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Easy



Sending messages
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Message Driven Beans
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• Without MDB
– Lot of boiler plate code
– Life cycle management
– Context management

• With a MDB
– The container do the job
– threading



MDB
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• EJB without an interface
• One method : onMessage (Listener)
• No return message
• No exception
• Stateless
• Single threaded



Client = JMS Client

32



Example
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Advanced configuration
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Pour les détails, voir la spécification



Advanced concept
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• Sender and receiver transaction 
context are different

• Security context is not transmitted
• Load Balancing is easier



Issues
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• No guarantee on message order 
delivery

• Poison messages
– Manual management by the admin



Temporary queues
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Generic Topic
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Sur les MDB
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• Still primitive solution
• Very good for

– Fault tolerance
– Load balancing



Shared Memory

• Distributed shared memory
– Developed for parallel computing

• Sharing data between computer that 
do not share physical memory



Tuple Space Communication

• Process communicate by placing 
tuple in a tuple space
– Linda, JavaSpaces, TSpaces



Programming model

• A tuple is a sequence of typed data 
field

• A tuple space contains tuples
• Operations

– Write (add a tuple)
– Read
– Take (remove the tuple)

• Access to tuple is associative
• Tuples are immutable



Example



Implementation issues

• Centralized : Single point of 
failure/Do not scale

• Distributed : replication using 
– A totally ordered multicast algorithm
– Or partitioning of spaces (Xu and Liskov)



York Linda Kernel



Summary

• Indirect communication lead to 
interesting properties

• Space and Time uncoupling





Message Driven Bean
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• Using JMS
• Message Driven Beans in practice



Problems with RMI
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• The client must wait the answer
• The client is coupled to the server
• Faults

– Server
– Network

• On client talk to one server



MOM
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• Non blocking
• Not coupled
• Safety
• Several senders, several receivers
• Lower performances



JMS
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• Specification of a messaging service 
in Java
– JMS Provider
– JMS Client
– JMS Message



Communication domains
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QueuesQueues

TopicsTopics



Le protocole JMS
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• Trouver le 
fournisseur

• Créer une 
connection

• Créer une session
• Trouver la 

destination
• Créer un 

consommateur ou 
un producteur

• Envoyer ou 
recevoir un 
message



Garantie d'acheminement
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• Dans un MOM, l'acheminement des 
messages est garanti.

• Un message est émis
• Il est consommé
• Si le MOM ne reçoit pas de « ack », il 

remet le message dans la queue
• Variantes

– Certified message delivery
– Store and Forward



Un exemple simple
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Comme d'habitude, on se 
connecte au serveur de nommage

Comme d'habitude, on se 
connecte au serveur de nommage



Les étapes

• Récupération de la QueueConnectionFactory
• Création de la connection
• Création de la session
• Récupération de la queue



La réception des messages
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Facile à comprendre



L'envoi de message
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Le début est pareil.
Ensuite, on crée les messages et on les envoie



Les MDB
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• Approche sans MDB
– Configuration et connection à faire à la 

main
– Gestion du cycle de vie
– Gestion du contexte d'exécution

• Approche avec Session Bean
– Aussi gestion du cycle de vie
– threading



Un MDB
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• EJB sans remote/local interface
• Une seule méthode : onMessage 

(Listener)
• Pas de message de retour
• Pas d'exception
• Stateless
• Single threaded



Le client est un client JMS
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Un exemple
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Configuration avancée
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Pour les détails, voir la spécification



Concepts avancés
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• Transaction différente de celui de 
l'émétteur du message

• Le contexte de sécurité n'est pas 
transmis explicitement

• Load Balancing plus simple mais 
attention au comportement des 
topics dans les clusters



Les problèmes
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• L'ordre de traitement des messages 
n'est pas garanti

• Les messages poisons (messages 
faisant toujours échouer le 
traitement)
– Traitement manuel
– Gestion par l'administrateur



Les réponses : queue 
temporaire
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Les réponses : topic 
commun

67



Sur les MDB

68

• Encore primitif
– À quand les vrais appels asynchrones

• Efficace pour la répartition de la 
charge

• Meilleure tolérance aux pannes
• Moins performants
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