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What you will learn

e What isJMS?

 How does IMS work?
e Why should | use IMS?
 How doesa JMS application ook like?
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What 1IsIM S?

o JMS stands for "Java Message Service"

o Sun's Definition: IMSis an API for
accessing enterprise messaging systems
from Java programs.

o IMSisfor messaging systemswhat JDBC Is

for database systems: A standardized APl to
access them.
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What are Messaging Systems?
e Crude analogy: E-mail systems for applications

Producers Consumers
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Formal Definition

* Messaging isamodel in which applications are
loosely coupled through the exchange of self-
describing messages.

Producers Consumers
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JMS Components

JMS Application JMS Connection JMS Application
("Client") JMS Sessions ("Client")

JNDI JNDI
JMS API JMS API

JMS Provider JMS Provider JMS Provider

Client Lib Client Lib

Server Side
"Server"
"Hub"
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IJM S Components, Serverless

JMS Application JMS Application JMS Application
("Client") ("Client") ("Client")

JNDI JNDI JNDI
JMS API JMS AP] JMS AP]

JMS Provider JIJMS Provider JMS Provider
Client Lib Client Lib Client Lib
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JM S Providers

e Pure JMS Providers e Legacy JMS Providers

— Softwired IBus — IBM MQ Series

— SonicMQ — Oracle

— FloranoMQ — Spiritsoft

— SwiftMQ — Talarian (announced)
— BEA Weblogic

— Sun iPlanet
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Areas of Use

Enterprise Application Integration
Geographic Dispersion:

— Central office and subsidiaries exchange data
Busi ness-to-business:

— EDI
— XML

Push-Model-Applications:

— Online Auctions
— Stock Quotes

Mobile Applications
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How does IMS work?

e IMS Domains
— Publish / Subscribe (pub/sub)
— Point to Point (p2p)
« MSAPI
— Destinations
— Message Producers/ Consumers
— Message Structure / Message Types
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JMS Point to Point
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JMS Point to Point (2)

Producer Queue Consumer Consumer

Put message send(m1)

Into queue send(m?2)

Consume message recaive()

; m1l
(synchronoudly, in
this example) send(m3)
receive()
m2
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Queue Demo

Egﬁﬁraphical iBus/ /MessageServer Consumer - |I:I|£|

File Help

gConsumer ﬂﬂ% SOJC['WIFE‘O’
Consuming... 23

! Y

Message Indicator

iBusfiMessageSemnver W10 - 05852001
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JM S Publish / Subscribe
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JMS Publish / Subscribe (2)

Producer Broker Consumer Consumer
ublish(ml
Pass message & (m1) send(m1)
to broker publish(m2)
send(ml)
Consume Messages
(asynchronously, in send(m2)
this example) send(m2)
publish(m3)
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Pub/Sub: Properties

e Push Model: Consumers are delivered
messages without having to request them.

e Dynamical addition of publishers and
subscribers at runtime (grow and shrink in
complexity over time).

» Each subscriber receives own copy of
message.
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% Consumer.bat

sconsumer : starting JHS connection
for events

sSConsumer ;

message
message

message
messzage
messzadge
message
messzage

walt
(ID

1

(ID:
(ID:
(ID:
(ID:
(ID:
(ID:

ng
:1)

on
on
on
on
on
on
on

Topic Demo

topic
topic
topic
topic
topic
topic
topic

/tmp/sproducer:
/tmp/sproducer:
/tmp/sproducer:
/tmp/sproducer:
/tmp/sproducer:
/tmp/sproducer:
/tmp/sproducer:

“message
"message
"message
“message
“message
"message
"message

sproducer”
sproducer”
sproducer”
sproducer”
sproducer”
sproducer”
sproducer”
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JMS API

publish()
messages
to Topic
>

TopicPublisher g

, , send
- [ =
: e to Queue
Sessionscreate - : QueueSender S >
oneor more ¢
Producers  t-¢
and/or :
Consumers :: S
B : : Receive
LEGEND QueueReCelver oo
| nheritance (Extends)
S A + Message Flow
[ ]
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Bollerplate of aJM S Application

T
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Bollerplate of aJM S Application

T
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Properties, Context (JNDI)

Goal: Set-up JNDI by setting itsroot context

final String factoryd assNane=
"ch.softw red. j ns. nam ng. | BusCont ext Fact ory";

Hasht abl e env=new Hasht abl e() ;

env. put (Cont ext. | NI TI AL_CONTEXT_FACTORY,
fact oryd assNane) ;

Cont ext context = new I nitial Context(env);
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Bollerplate of aJM S Application

T

wireless 'S/ 10t

EEEEEEEEEEE
We speak your language




ConnectionFactory, Topic

Goal: Retrieve Administered Objects from JNDI

t opi cConnecti onFactory =
( Topi cConnecti onFactory) cont ext. | ookup(" Topi cCo

nnecti onFactory");

topic = (Topic)context.|ookup("Quotes");
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ConnectionFactory

o Sole Purpose: Create JIM S Connections

* The ConnectionFactory can be customized
before it Is bound with INDI:
— Server to connect to (1P Address or DNS name)
— Port to connect to
— Protocol to use (TCP, SSL, UDP, HTTP)
— Reconnection-Strategy to use, €etc.
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Topic
e Created and administrated by System

Admin.

« Handle for the physical Implementation of
topic In IMS server.

» Encapsulates vendor specific name of
physical topic.

* Provides avolatile m:n connection of
publishers and subscribers.
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Bollerplate of aJM S Application

T
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Connection, Session

Goal: Createthe Session with the JM S Provider

Topi cConnecti on topi cConnection =
t opi cConnecti onFactory. creat eTopi cConnection();

Topi cSessi on topi cSession =
t opi cConnecti on. creat eTopi cSessi on(fal se,
Sessi on. AUTO ACKNOALEDGE) ;
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TopicConnection

« Unique, direct connection to the message
server

» Factory for TopicSessions
e Expensivel

— Avoid using more than one connection per
client

— Except if you want to communicate with more
than one JM S provider (Bridge application)
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TopicSession

* Factory for objects:

— Messages (including their type).

— Topic subscribers.

— Topic publisher.
o Defines transactional behaviour.
 Defines acknowledgement behaviour.
e AsSIgns messages to topics.
e Not Thread-safe!
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Bollerplate of aJM S Application

T
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Publisher, Session Start

Goal: Get Ready to Publish M essages

Topi cPubl i sher topicPublisher =
t opi cSessi on. creat ePubl | sher(topic);

t opi cConnection.start();
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e Helper Object to assist in publishing

messages

TopicPublisher
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Create and Publish a Message

Goal: Publish a M essage

String quoteStr = "SUNW 19. 71";

Text Message quote =
t opi cSessi on. cr eat eText Message(quoteStr) ;

t opi cPubl i sher. publ i sh(quot e);
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Demo

Producer.java
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Bollerplate of aJM S Application

T
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Recelve Messages

Goal: Recelve one message synchronously

Topi cSubscri ber topicSubscriber =
t opi cSessi on. creat eSubscri ber (topic);

Message nsg = topicSubscriber.receive();
String nessage = ((Text Message) nsq). get Text () ;
Systemout. println("Got nessage: " + nessage);
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TopicSubscriber

» Helper Object to assist in receiving
messages

* Asynchronous usage needs a
Messagel istener

e Synchronous usage viareceive()

* Also used to register ExceptionListener, to
dispatch asynchronous exceptions
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Demo

Recelver.java
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Recelve Messages

Goal: Set-up Asynchronous M essage Receipt

Topi cSubscri ber topicSubscriber =
t opi cSessi on. creat eSubscri ber (topi c);

t opli cSubscri ber. set Messageli st ener ( new
Li stener());

t opi cConnecti on. set Excepti onLi st ener ( new
ErrorListener());
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Messagel Istener

Goal: Process M essages

cl ass Listener inplenents MessagelLi stener {
public void onMessage( Message m {
String nessage = null;

try {
nessage = ((Text Message)n) . get Text ();
} catch (JMSException e) {
Systemout.println("Error");
}

Systemout. println("Got nessage: " + nessage);

}
}
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Demo

Consumer.java

ThreadHelper.java
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Source Code
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Structure of IMS Messages

M essage

Properties

Optional name/value pairs, can
be used to filter messages

The payload of the
Message (one of five types)
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JMS Message Types

ObjectM essage

StreamM essage

BytesM essage

LEGEND

Inheritance (Extends)

TextM essage | BusXmIM essage
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Why should | use IMS?

* Properties of aJMS application
e IMSvs. JavaMall
o IMSvs. Distributed Objects
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Properties of aJM S application

* Robustness to change*

* Time Independence

 Location Independence

o Latency Hiding (Asynchronous)

o Configurable Quality of Service (QoS)

* Demo

wireless

---------- one




Time Independence

 No need for Producers and Consumers to be
avallable at the same timel

%

Messages can remain in
A Queue aslong as need be
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L ocation Independence

* Messages are addressed to a Topic or
Queue, not to a particular remote object
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Configurable Quality of Service

Registered Mail

Bulk Mall

Transactional, persistent,
"exactly-once" delivery

Best effort delivery

Financia transactions

Short-lived quote updates

Expensive (Bandwidth,
CPU, Disk, Memory)

Resource-optimized (e.g.
|P Multicast)
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Messaging vs. JavaMall

« What'sdifferent from the JavaMail API?

— Full exception handling

— Transaction support

— Delivery order guarantees

— Efficient binary data support

— Indirect addressing (Topics and Queues)
— Consumer load balancing

— Push all they way through

— Much faster (orders of magnitude)
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JMS vs. Distributed Objects

e Distributed Objects
— RMI
— CORBA

e Remote Procedure Call
— OSF/DCE
— Sun RPC

e Direct Socket Communication
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JMS and J2EE

e SUN: "JMSisastrategic technology for J2EE. IMS will work in

concert with other technologies to provide reliable, asynchronous
communication between components in a distributed computing
environment."

 New with J2EE version 1.3: Message-Driven
Beans (MDB)

o Often, J2EE and JM S provider can be chosen
separately, and will work together (example: BEA
Weblogic Server / Softwired
IBus//MessageServer)
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JMS and Enterprise Java Beans

o App server provides EJB, freeing applications
from details of threading, transactions, scalability,
fault-tolerance.

o IMSplayssimilar roleto RMI: Link clients with
EJBs.

 New Message Driven Beans to recelve messages
(EJB 2.0)

* App server transactions replace/augment IM S
transactions.
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JMS and J2EE, EJB

o J2EE Family

» Enterprise JavaBeans
e JavaServer Pages

o Servlets

e JavaNaming and
Directory Interface (JNDI)

o JavaTransaction APl (JTA)
« CORBA
 JDBC data access

Presentation

Client-Side Server-Side Server-Side

~ Presentation Elu siness Lngm

Enterprise
Information
System
Browser

Pure
HTML

Java
Applet

Desktop

Java
Application

Java
Serviet

3
3
]
"
"
I+I
v
P
Ll

Other Device

JEEE
Client

®
&
+
"
w
“. i
[
[

° |
. and MS! RMI, CORBA, RMI, CORBA,
JMS JMS
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How doesasimple IMS
application look like?

e A pub/sub example
o A p2p example
* A mobile messaging / mixed example
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A pub/sub example

publish (*SUNW”, 18.67); publisn (“CSGN”, 327);
publisn(*IBM”, 115.27); publish(*SRN", 127);

subscribe (*NY SE”); subscribe (“SWX"); subscrlbe( NY SE");
subscribe (“ SWX”);

=0 o‘ oF

Risk Management Trade SWX Trade NY SE
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A p2p example
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A mobile messaging / mixed
example

] : ) .

File File

File
R o you Get a FREE Espresso " Sign-up for your
 Daily Horoscope | at Jeff's Coffee Shop ’ -+ Daily Horoscope |
[M] Contract Froposal, salesi@Havabooza.co & I
[C] Mgmt meeting postponed, mgmt-office @ Send Clear Entries I
[M] MSFT drops by 2 basepoints, newsi@The
[h] Invitation, mamt-office @intel. com, 8:33 Wanessa: Too dull. Will somebody join rrﬂ
[Md] Wireless Portal Feature Gathering, mike Fat: Lets go!
[M] Bush wisits France, newsi@TheMNews.com, | anessa: I'm aut of here
[Mi] Contract F'rT:-pnsaI. sales@Hayabnnz.a.cn - Jeif: And now I'm all alone orwhat?
r:1 hdnmt maatinn nndi\nnnd m.-.m+..-.+f..-.1r- Cybarg: Hi therel

UiewLngl
e Q alcjelzf] o alelelz(zd e el ®] 217

Elearl Clear All | Send Message |

|chatigaming +| |MEMBERS: |

Alert Notifications Wireess Chat Control Panel
(e-mail, calendar, news)
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JM S-Product | nteroperability

« JMSisanInterface-Level specification (i.e. thereisno wire protocol
specified).
o Compile-time differences:
— Naming of destinations (to solve: Use JNDI).
— Naming of initial context (to solve: Use config-file).
— Different message header and properties contents
* Run-time differences.
— Connection Scalability
— Throughput, Latency
— Deployment architectures (local cluster vs. server-to-server routing)
— Protocol support
— Resource consumption etc.
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Conclusions

 Messaging isavery compelling alternative
to RMI, Corba etc.

* When developing in Java, IMSisthe API to
use for accessing a messaging service.
e Don't confuse JavaMail and IM S!

* For mobile application data exchange, IM S
Is almost the only "working" approach.
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Thank You!

More information:

Softwired AG
Martin Erzberger
Technoparkstrasse 1
8005 Zurich
Switzerland

martin.erzberger @softwired-inc.com
011 41 445 2370
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Advanced JM S Features

e Pub/Sub

e Point to Point

* Message Selectors
e Transactions
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Temporary Topics

* Created by the user.

e Living aslong as session lives.

Publisher:

o« CdlcreateTenporaryTopi c() onthe
TopicSession.

e Then attach topic to message: set JMSRepl yTo() .

Subscriber:
e Get topic out of message: get JMSRepl yTo() .

* Create publisher with that topic using session.
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Topic Session: Acknowledgements

» Hasto be specified on Consumer side.
« AUTO ACKNOW.EDCGE (at-most-once-delivery - Default):
— Acknowledgement is last operation after message handling.
e DUPS OK ACKNOW.EDGE (at-least-once-delivery):
— Provider is allowed to send message more than once

— Client needs to handle duplicates.
— Might be faster than once-and-only-once

 CLI ENT ACKNOW.EDCE (exactly-once-ddlivery):

— JM S client explicitly acknowledges using
nessage. acknowl edge() inonMessage() method.

— Finer grained control of acknowledging
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Durable Subscriptions

« Qutlasts client’s connection with message server.

e Store-and-forward Messaging:
— JMS server stores messages on client’s behalf.

— After subscriber becomes available again, the IM S server
forwards all un-expired messages.

e Created by using TopicSession's
cr eat eDur abl eSubscri ber () method.

o Explicitly call Topi cSessi on. unsubscri be()
to really disconnect client — subscriber must be closed
first.
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QueueBrowser

* Allows peeking messages in Queue without consuming them.
» Created by using QueueSessionscr eat eBr owser () -method.

* Browsed by using QueueBrowser'sget Enunmer ati on( ) -
method.

e Theview of agueue browser is not stable:
— Sequence may change due to priorities.

— Messages may disappear because of expiry or consumption by another
consumer.
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Temporary Queue

e Created by user.

e Can only be consumed by JIM S client that
created It.

e Created by calling
creat eTenpor ar yQueue( ) onthe

QueueSession's.
o Similar usage as TemporaryTopic in
Publish/Subscribe.
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Message Selectors

 Filter messages on receipt.

e Use properties and criteriain conditional expressions
(SQL-92, WHERE-clauses) to decide with boolean logic
which messages will be sent to client.

e Created by using sessions createSubscriber()-method:

— ... Message. set StringProperty("User Nane"),
user Nane) ; . ..

— creat eSubscri ber(topic, "UserNane <>
"Tom ", false),;
 P2P: Visblein queuefor all but consumers with this
sel ector.
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Message Selectors. Syntax

 |dentifiers are property or header names.

e Comparison Operators.
— Result is either TRUE or FALSE.
— <, >, <=, >=, <> (not equal), =.
— AND, OR, NOT.
— 1S NULL, |I'S NOT NULL.

— LI KE (similarity —,,name LIKE ,%ohn‘*).
e , “liswildcardfor 1 char.
 ,% iswildcard for any sequence.

— BETWEEN (range—,age BETWEEN 20 AND 30%).
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JM S Transactions

e Local vs. Distributed Transactions
e The optional XA Session etc.
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Local vs. Distributed Transaction

e Loca Transaction:

— Used to group multiple message send operations,
recelve acknowledgements, or both

— Scope: One JM S Session (thus one Thread)

 Distributed Transaction:
— Used to group messaging operations with other
transactional operations (e.g. DB update)
— Scope: Defined via Transaction Context

— No-no: Transactional send and ack recelipt of one
message!
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The optional XA Session

e JMS Specification Chapter 8.

e Used mainly by App Server Vendorsto
Integrate IMS with MDBs.

e However, the feature can beused in a
standalone JM S application.

* Replacesthe"smple" IMS transactions.
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