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The Problem

Why?

Receiver
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Node

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

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

Why?

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

Time uncoupling

Sender and receiver(s) have independent lifetimes  pubis™
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Indirect Communication
Approaches

Publish-Subscribe Systems

Distributed Event-Based

Basic Functions

Publishers Subscribers

subscribe(t1)
publish(e?)

ublish(eZ, subscribe(t2)
P 2 Publish-subscribe system

notify(e?)
advertise(t1)

Publishers
& announce an event via publish(e) operation

Basic Functions

Publishers Subscribers

subscribe(t1)
publish(e?)

ublish(eZ, subscribe(t2)
s ©2 Publish-subscribe system

notify(e?)
aavertise(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)
aavertise(t1)

Extra elements

s unsubscribe(t) revoking subscriber interest in an event
¢ advertise(t) enables a publisher to declare the kinds of
events it produces

Specifying Events of Interest

Channel-based

Subscribe to a

Topic-based

Subscribe to a

named channel and get all events sent to it

topic and an event explicitly specifies its topic

Content-based

Subscribe with

Type-based

a query specifying combined event attributes
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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://openjms.sourceforge.net/]
Included in application servers

GlassFish [https://javaee.github.io/glassfish/]

Message Queues




Basic Functions

Producers Message queue system Consumers

Receive
Send /

Send

\J

Send

Message

Producers
¢ add messages to a specific queue via the send operation

Basic Functions

Producers Message queue system Consumers

Receive
Send /

Send

\J

Send

Message

Consumers

& consumes messages form a queue via
¢ 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 message queue managers

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:

queues (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
h s/ /jav: ithub.io/glassfish/downl
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

& C' ® localhost:4848/common/index.jsf * @O :

Home' "About..
User: admin  Domaln: domain1 Server: localhost

GlassFish™ Server Open Source Edition

s GlassFish Console - Common Tasks

@ Domain

[ server (Admin Server)
8 Clusters
Standalone Instances GlassFish News Documentation
> g Nodes
2 Applications GlassFish News Open Source Edition Documentation Set
& Lifecycle Modules Quick Start Guide
- Deployment

@ Monitoring Data Administration Guide

ssssssss List Deployed Applications

v @R Application Development Guide
> & Concurrent Resources Deploy an Application .
+ @ Comnectors Application Deployment Guide
» [@ JoBC Administration FEEms
> gt JMS Resourc il Change Administrator Password

> [ INDI Create New JDBC Resource
List Password Aliases
= JavaMeail Sessions Create New JDBC Connection Pool
& Resource Adapter Configs
v g Configurations
> g defautt-config

Monitoring
Monitoring Data

> g server-config

Florin Mihancea




Create a Destination Locating Relevant Objects

InitialContext

& C' @ localhost:4848/common/index.jsf * @o

javax.naming.Initial Context
context = new InitialContext();

Horme | "ABOUL..
User: admin Domain: domain1  Server: localhost

GlassFish™ Server Open Source Edition +lookup(name:String): Object

T—
New JMS Destination Resource
(5 Common Tasks The creation of a new Java Message Service (JMS) destination resource also creates an admin object resource.
] Domain
=] ::Srver (Admin Server) <<interface>>
§‘7 lusters. .
D“ Standelone Instances JINDI Name: * [T ConnectionFactory ) ) )
> [ Nodes Physical Destination Name * queue_name javax.]ms.ConnectlonFacto ry
iz ::plicaltlo;sd | " vaximaTopia ] Message Quaue broker. I the destination does not exis, it wil be created automatically when needed. ;(.;reate(:onnec[ion()- Connection con_facto ry = (Connection Facto ry)
&2 Lifecycle Modules Resource Type: * : " . m.
o e " - . . context.lookup("jms/__defaultConnectionFactor:
@ Monitoring Data Description: +createConnection(user:String, pass:String): Connection P('jms/_ Y
v | Resources ) T —
] Concurrent Resources Status: Enabled —
» ¢ Connectors Additional Properties (0)
> [@ JoBC Delete Properties
v g JS Resources Select | Name | value <<interface>>
> 82 Connection Factories No fems found Destination
» (g INDI
{1 JavaMail Sessions
& Resource Adapter Configs . . —
+ B Conturatons javax.jms.Queue = (Queue)
85 defaut-confia context.lookup(destination_string_name);
N <<interface>> <<interface>>
s -3 Topic Queue TT— —
.o "
estV iC +getTopicName(): String - ]
) S. 2 a to" +getQueueName(): String
T““ ’ ue oY - ...
queV ——
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Connection and Session Messages

<<interface>>
Cc ion javax.jms.Connection con = con_factory.createConnection();
SSesson Va5 _ javax.jms.Session ses = «';‘22';3::» <<interfaces>
+createSession(int sessioMode): Sesssion con.createSession(JMSContext AUTO_ACKNOWLEDGE); Message
+start(): void . +setIntProperty(name:String, value:int): void
+stop(())' void con.start(); ca.“ts +creake‘ll"exﬂ:/|.essage()).'T(‘exﬂ\.llle ssage +getintProperty(name:String): int
’ 0 C S. g . M +setStringProperty(name:String, value:String): void
I - void | . “te" “\Te +createObj ): Object e :
+close(): voi con.close(); ‘Msco a £0 req P“c"t +setJMSReplyTo(d: Destination): void
) .« " tJMSMessagelD(): String
—-" ev (- eX! +createTemporaryQueue(): “Queue +g¢! N > .
ot“ e us ess.‘o“s’tc +createTemgorargTopic()E)“Topic" +setJMSCorrelationID(s: String): void
etc:
AC\" %

“:\S”te t
rat™™ ey
~ - <<interface>> <<interface>>
<<interface>> TextMessage MapMessage .

+createTextMessage(): TextMessage
+createMapMessage(): MapM e

Ay
+createStrear je(): Str ge

+ereateObject ): ObjectMessage Message properties
oot Tommoran Tomo0, Toper key-value pairs enabling message filtering

+createTemporaryTopic(): “Topic”

+createProducer(d:Destination): MessageProducer
+createConsumer(d:Destination): MessageConsumer

+createConsumer(d:Destination, selector:String): MessageConsumer
+createDurableSubscriber(c:Topic, name:String, selector:String, noLocal:boolean): “MessageConsumer”
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Messages

<<interface>>
Session

<<interface>>
Message

+setIntProperty(name:String, value:int): void
+getintProperty(name:String): int
+setStringProperty(name:String, value:String): void

+createTextMessage(): TextMessage

): Mag

je(): Stream

+ereateObjectMessage(): ObjectMessage ;éelJMSReplyTo(d: Destination): void

+getUMSMessagelD(): String
+setJMSCorrelationID(s: String): void

AR

<<interface>> <<interface>>
MapMessa

;éreateTemporaryQueue(): “Queue”
+createTemporaryTopic(): “Topic”

Temporary destinations
a way of getting back an answer

messagelD and correlationID are usually used to pair the request/reply messages

Consumers and Producers

<<interface>>
Session

+createProducer(d:Destination): MessageProducer
+createConsumer(d:Destination): MessageConsumer

+createConsumer(d:Destination, selector:String): MessageConsumer
+createDurableSubscriber(c:Topic, name:String, selector:String, noLocal:boolean): “MessageConsumer”

<<interface>>
MessageProducer

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

<<interface>>

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

Sends messages to the associated destination
priorities can be included

Gets messages from the associated destination
synchronously (blocking receive)

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

Consumers and Producers

<<interface>>

+createProducer(d:Destination): MessageProducer
+createConsumer(d:Destination): MessageConsumer

+createConsumer(d:Destination, selector:String): MessageConsumer
+createDurableSubscriber(c:Topic, name:String, selector:String, noLocal:boolean): “MessageConsumer”

<<interface>>
MessageProducer

Sends messages to the associated destination
priorities can be included

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

g OV©
S
Q\-q“' ssage
<<interface>> c\‘, es fovr
MessageConsumer Gets messages f sele t “g a
synchronousl Ll oP e’ Zname c
+receive(): Message ynchro Y \e - e tOP‘
+setMessageListener(: MessageListener): void asynchronously ab et
+close(): void infrastructure when : du¥ r W “ & nen s
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Demo Application




