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The Problem




Why?

Sender Receiver
Node Node
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Space coupling
Communication is directed towards a given receiver(s)

Time coupling
Sender and receiver(s) exist at the same moment of time




Why?

Sender Some Receiver
Node ! intermediar Node

Space uncoupling
Sender dose not know the receiver(s) identity

Time uncoupling

Sender and receiver(s) have independent lifetimes on ?ub\-‘s\:;
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Indirect Communication
Approaches




Publish-Subscribe Systems

Distributed Event-Based




Basic Functions

Publishers Subscribers

subscribe(t1)
publish(e?)

publish(e2) subscribe(t2)

Publish-subscribe system

notify(e1)
aavertise(t1)

Publishers

® announce an event via publish(e) operation




Basic Functions

Publishers Subscribers

subscribe(t1)
publish(e?)

publish(e2) subscribe(t2)
Publish-subscribe system

notify(e1)
advertise(t1)

Subscribers

® express interest in some events via subscribe(t) operation
& tis afilter used to specify the events of interest

® get notified via notify(e) when an event of interest occurs




Basic Functions

Publishers Subscribers

subscribe(t1)
publish(e?)

publish(e2) subscribe(t2)
Publish-subscribe system

notify(e1)

advertise(t1)

Extra elements
® unsubscribe(t) revoking subscriber interest in an event
e advertise(t) enables a publisher to declare the kinds of

events it produces




Specifying Events of Interest

Channel-based
Subscribe to a named channel and get all events sent to it

Topic-based
Subscribe to a topic and an event explicitly specifies its topic

Content-based
Subscribe with a query specifying combined event attributes

Type-based

e
Filter based on the types of the event objects nger of‘“’j"‘:
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Publish-Subscribe Implementations

Architectures
Centralized
A node acting as the central event broker
Network of brokers
Several nodes cooperate just to manage the events
Peer-to-peer
No distinction between publisher, subscriber and broker

Event routing in distributed implementations
Flooding, Filtering, Rendezvous

Examples

OpeanS [http:/. j eforge.net/]

Included in application servers
GlassFish [https://javaee.github.io/glassfish/]




Message Queues




Basic Functions

Producers Message queue system Consumers

Receive
Send

Message

Producers

¢ add messages to a specific queue via the send operation




Basic Functions

Producers Message queue system Consumers

Receive
Send

Message

Consumers

® consumes messages form a queue via
o blocking receive operation
® non-blocking pool operation
¢ notification operation




Additional Features

Queue policy
Simple FIFO, Priority queues, Properties-based selection

Message persistency

Reliable delivery
Messages will be delivered once but we do not know when

Other

Transactions and transformations




Message Queues Implementations

Architectures
Centralized
A node acting as the central message queue manager
Distributed
Cooperating rr

managers

5€ 9

Examples

Open)MS, WebSphereMQ

Included in application servers
GlassFish [https://javace.github.io/glassfish/]




Java Message Service (JMS)
Middleware




JMS API

Allows applications to create, send and receive
messages to/from:

qUEeUEeS (message queues systems)
tOpiCS (publish-subscribe systems)

JMS Provider
an implementation of this API like
Open]MS, GlassFish, etc.




Prepare Glassfish JMS Provider

I. Download it and unpack
https://i github.io/glassfish/d load
or the prepared packet from the lab page :)

2. In a terminal, go to the bin folder and run
[sh] asadmin start-domain —verbose

3. In a browser, go to
http://localhost:4848/




Prepare Glassfish JMS Provider
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Locating Relevant Objects

InitialContext
javax.naming.InitialContext
+lookup(name:String): Object context = new InitialContext();
<<interface>>
ConnectionFactory
javax.jms.C ionFactor:

Y
con_factory = (ConnectionFactory)

+oreateConnection(): Connection context.lookup("jms/__defaultConnectionFactory");

+create! :String, pass:String): Connection

<cinterface>>
Destination
f \X javax.jms.Queue = (Queue)
] context.lookup(destination_string_name);
Topic Queue

YgetTopicName(): String

+getQueueName(): String




Connection and Session

<<interface>>
[ i javax.jms.Connection con = con_factory.createConnection();

javax.jms.Session ses =

+oreateSession(int sessioMode): Sesssion con.createSession(JMSContext AUTO_ACKNOWLEDGE);
sstart(): void

+stop(): void con.start();

+close(): void con.close();

<<interface>>
Session

+createTextMessage(): TextMessage
+createMapMessage(): MapMessage

+createObjectMessage(): ObjectMessage

+createTemporaryQueue(): “Queue”
+createTemporaryTopic(): “Topic”

H g
+createConsumer(d:Destination): MessageConsumer

+createCo Destination, selector:String): MessageConsumer
+createD iber(c:Topic, i ing, nol “MessageConsumer”




<<interface>>
Session

Messages

+createTextMessage(): TextMessage
+createMapMessage(): MapMessage
+createStreamMessage(): StreamMessage
+createObjectMessage(): ObjectMessage

+createTemporaryQueue(): “Queue”
+createTemporary Topic(): “Topic”

<<interface>>
Message

+setintProperty(name:String, value:ni): void
+getintProperty(name:String): int
g void

+setJMSReplyTo(d: Destination): void
+getMSMessagelD(): String
+setIMSCorrelationiD(s: String): void

Message properties

<<interface>> ‘ ‘ <<interface>> ‘

TextMessage

key-value pairs enabling message filtering




Messages

<<interface>> _
Session <<interface>>
Message
‘createTextMessage(): TextMessage +setintProperty(name:String, valueint): void
+createMapMessage(): MapMessage +getintProperty(name:String): int
+createStreamMessage(): StreamMessage gl void

teObject : Object
+ereateObjectiessage(): Objecthessage +setJMSReplyTo(d: Destination): void

6T - Queue +getIMSMessagelD(): String

:gz:&::gg:x%“;‘cﬁ'Ln?;f,"e +setIMSCorrelationID(s: String): void
<Snterfaces> <Snterfaces>
TextMessage

Temporary destinations
a way of getting back an answer

D and corre D are usually used to pair the request/reply messages




Consumers and Producers

<<interface>>
Session

d:L ag
+createConsumer(d:Destination): MessageConsumer

+createConsumer(d:Destination, selector:String): MessageConsumer
+createD iber(c:Topi i nol

L “MessageConsumer”

<<interface>>
MessageProducer

+send(m:Message): void
+setPriority(p:int): void
+close(): void

<<interface>>
MessageConsumer

Sends messages to the associated destination
priorities can be included

Gets v ges from the associated destination

+receive(): Message
+setMessageListener(l: MessageListener): void
+close(): void

synchronously (blocking receive)
asynchronously (the listener is called by the JMS
infrastructure when a message is available)




Consumers and Producers

<<interface>>
Session

+createl

d:L ag
+createConsumer(d:Destination): MessageConsumer

+createConsumer(d:Destination, selector:String): MessageConsumer
ic, i nol

L “MessageConsumer”

<<interface>>
MessageProducer

+send(m:Message): void
+setPriority(p:int): void
+close(): void

<<interface>>
MessageConsumer

Sends messages to the associated destination
priorities can be included

+receive(): Message
+setMessageListener(l: MessageListener): void
+close(): void
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Demo Application




