Kapitola 1. Prednaska 10 - Systéemy
Fizeni zprav, Java Messaging Service
(JMS) API
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Systémy frizeni zprav, Java Messaging Service
(JMS) API

Systémy fizeni zprav - motivace
Svét podnikovych (ale i jinych) IS ¢asto vyZaduje integrovat stavajici systémy.
Moznosti, jak integrovat je vice, lisi se napf. v mife/tésnosti vazby mezi jednotlivymi systémy. Extrémy

jsou:

* tésna vazba (tight coupling) - systémy "o sob& vi vSechno" (API), jsou na sob¢ zavislé, casto se musi
vyrazn¢ modifikovat, aby mohly spolupracovat
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* volna vazba (loose coupling) - systémy "o sobé& nevi skoro nic", jsou nezavislé

Systémy fizeni zprav - vyhody
Typickym ptikladem a jednim smérem modernich integrujicich technologii jsou systémy rizeni zprav.

Oproti jinym integra¢nim technologiim maji tyto piednosti:

* nevyzaduji prili§ prebudovavat stavajici aplikace proto, aby mohly spolupracovat;

* nezpusobuji izkou vazbu integrovanych systému (systémy jsou tzv. loosely coupled);

* jako odesilatelé zpravy nemusime vibec tusit, jak ji pfijemce zpracuje, staci dohodnout:
* dohodnout format

* znat cilovou adresu zpravy

Systémy fizeni zprav - principy

Systémy fizeni zprav slouzi ke spravé vymény zprav mezi softwarovymi systémy nebo komponentami.

» komunikace je peer-to-peer, systém fizeni zprav zajistuje infrastrukturu

» komponenty (systémy), které chtéji zasilat/pfijimat zpravy, k tomu vyuzivaji sluzeb agentt (ktefi
jsou soucasti API systému fizeni zprav)

Systémy fizeni zprav - standardy

Javovou podobou rozhrani k systému fizeni zprav je Java Messaging Service (JMS) API, jehoz historie
saha do roku 1998, soucasna verze je 1.1. (zr. 2002).

IMS je pomérné malé rozhrani, které nenuti programatora studovat piili§ mnoho konceptt - je jedno-
duché.

JMS umoznuje komunikaci, ktera je:

asynchronni zprava je odeslana konzumentovi, ktery nemusi byt stale "on-line"; vybere si zpravu,
az se piipoji

spolehliva systém zajisti perzistentni ukladani zprav do doby, nez jsou piijemcem piecteny; za-
jisti, Ze jsou piecteny prave jednou

JMS - kdy pouzit?
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Mozné davody, pro¢ IMS:

* chceme propojovat komponenty bez znalosti jejich API
* chceme robustni systém: je mozny nezavisly soubézny provoz komponent

» zasilani zprav a ¢ekani na odpovéd’ je asynchronni - proces ¢ekat nemusi (neni to tedy request/re-
sponse vymena)

JMS - co nabizi
Soucasna verze JMS nabizi:

* rozhrani pro tvorbu klientt k (i jinym) systémam fizeni zprav

* rozhrani Message-driven Beans

JMS - architektura

Aplikace JIMS sestava z téchto relevantnich entit:

JMS Provider poskytovatel infrastruktury zasilani zprav v¢. administrace

JMS Clients klienti produkujici nebo konzumujici zpravy

Messages objekty - zpravy

Administered objects typickymi reprezentanty jsou predkonfigurované tovarni objekty

(factories) na vytvareni objekti destinations a connections.

Vyhledani a zptistupnéni téchto servisnich objekti je zajisténo pies JN-
DI

Obrazek 1.1. Spoluprace JMS a JNDI (z tutorialu J2EE
Sun)
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JNDI Namespace

Bind

Administrative

Toal

Lookup

JMS Client — JMS Provider

Logical
Connection
JMS - domény
Vétsina implementaci JMS umoziuje:
point-to-point messaging zasilani zprav od jednoho odesilatele k jednomu pfijemci
publish-subscribe vice odesilateltt mize zpravu "vystavit" na misto, kam se odbéra-

tel ("predplatitel") mlize zapsat a zpravy odebirat

Point-to-point Messaging

Proces P-to-P zasilani zprav zahrnuje tfi zakladni participujici objekty:

klient-odesilatel vytvoii a posle zpravu do fronty zprav

fronta zprav zpravu pfijme a zajisti jeji "preziti" nez je zkonzumovana nebo zastara
(time-out)

klient-pfijemce odebira zpravy z fronty

Vztah producentkonzument je 1:1.

Obrazek 1.2. Mechanizmus Point-to-Point (z tutorialu J2EE Sun)
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Acknowledges

Publish/Subscribe

Producent adresuje zpravu tzv. tématu (topic).
Konzument se muze prihlasit k odbéru zprav k tomuto tématu.
Vztah producentkonzument tak neni obecné 1:1.

Systém zabezpeci uchovani zpravy na tak dlouho, dokud ji v§ichni odbératelé neptectou.

Obrazek 1.3. Mechanizmus Publlish/Subcscribe (z tutorialu J2EE Sun)

-
Client 1 | xxmm——
Publishes

Subscribes Client 2

Delivers

S
Subscribes Client 3
S

Delivers

Komponenty JMS API

Komponenty (tfidy, rozhrani):

*  Administered objects
¢ Connections
e Sessions

* Message Producers
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*  Message Consumers

*  Messages

Obrazek 1.4. Programovaci model JMS API (z tutorialu J2EE Sun)

¥ Connection
Factory

[

Destination

Zpracovani zpravy

Klient pfijimajici zpravu (konzument) ji mize piecist v rezimu:

synchronnim fekne si o ni metodou receive
asynchronnim klient je poslucha¢em udalosti "pfijeti zpravy" (metoda onMessage); systém udalost
vyvola

takovym typickym klientem je Message-driven Bean (EJB komponenta)

Demo JMS s pouzitim Sun Java System
Message Queue
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Pouziti Sun Java System Message Queue

Sun nabizi podrobny tutorial k pouziti jeho implementace systému fizeni zasilani zprdv: Sun Java Sys-
tem Message Queue [http://docs.sun.com/app/docs/doc/817-6026]

Soucasti tutorialu je Quick Start Tutorial [http://docs.sun.com/source/817-6026/tutorial.html] s praktic-
kym navodem jak nainstalovat, pielozit a spustit server a jednoduchého klienta.

Co je treba pro preklad klienta

Pro pteklad klienta musime mit v CLASSPATH tyto soubory:

jar soubory (z adresare jms.jar img.jar jndi.jar (uJavy 1.4 je to automaticky,
IMQ HOME\1lib\) neni tieba ptidavat do CLASSPATH)

Spusténi serveru (Message Brokeru)

Provedeme spustitelnym souborem z IMQ HOME/bin/
* imgqgbrokerd -tty

Server SIS MQ se rozbéhne s hlaskami:

Obrazek 1.5. Spusténi SJS Message Queue

Command Shell - b

[26-/8]1/,2004:14:14:82 CET 1] IMQ_HOME=C:“deve l“sun“AppServersimg
[26 /8] -2084:14:14:-02 CET]1 IMQ_UARHOME=C:“devel-sun~AppServer domains*domainil™img

[26-/R8]1,2004:14:14:82 CET]1 Windows 2888 5.8 x86 kleopatra.fi.muni.cz <1 cpu? tomp|

14:14:82 CET]1 Java Heap Size: max=194432k. current=16256k
14:14:83 CEI]1 Arguments: —tty
i

:14:14:83 CET] [B1BW41: Starting the portmapper service using tcp [ 7
# ] with min threads 1 and max threads of 1
4:14:14:83 CET]1 [BiB6B]1: Loading persistent data...
B4:14:14:83 CET] Using built—in file-based persistent store: C:ndevelnws
rrdomainssdomainl~img~inztanceszs~imghrokers
t14:14:83 CET] [Bii3d61: Processing stored transactions
t14:14:83 CET]1 [BiB13]1: Auto Creation of Queuwes iz Enabled
:14:14:84 CET] [B1iBB41: Starting the jms service using tcpthost = =,
port=0, mode=dedicated? with min threads 18 and max threads of 16008
[26-/8]1/2004:14:14:84 CET1 [BiBB4]1: Starting the admin sewrvice using tcplhost =
. port=A, mode=dedicated) with min threads 4 and max threads of 18
[26531/2334 :14:14:84 CET1 [B18A391: Broker "imghrokerPklecopatra.fi_.muni.cz=z:7Y676""
ready.
é26/HI;2BB4 14:14:38 CET1 [B18651: Accepting: admin@12?7.0.8.1:2386—>admin:=2382.
ount=
é26/HIE2BB4:14:14:3B CET]1 [BiB661: Closing: admin@127.8.8.1:2386->adnin:-2382.
ount =

Test béhu SJSMQ



http://docs.sun.com/app/docs/doc/817-6026
http://docs.sun.com/app/docs/doc/817-6026
http://docs.sun.com/source/817-6026/tutorial.html
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Zda MQ bézi v poradku Ize zjistit dotazem:
* imqgcmd query bkr -u admin -p admin

MQ odpovi:

Obrazek 1.6. Test béhu SJS MQ

Microsoft Windows 2080 [Uersion 5.80.21951
(C>» Copyright 1985-2800 Microsoft Corp.

C:ndeve Insun~AppServersimgrbin~dmgemd gquery bkr —u admin —p admin
Querying the bhroker specified by:

localhost 7676

Uersion 3.5 51
Instance Hame imgbroker
Primary Port 76

Current Mumber of Meszzages in System A
Current Total Message Bytes in System a

Max Mumber of Messages in System unlimited (-1
Max Total Message Bytes in System unlimited <¢-1>
Max Message Size 7Bm

Create Queues true
Create Topics true
Created Queue Max Number of Active Consumers

Created Queue Max Number of Backup Consumers a

Cluster Broker List (active)
Cluster Broker List C(configured)
Cluster Master Broker

Cluster URL

Log Level INFO
Log Rollover Interval (seconds’ cB4888
Log Rollover Size C(hytes) unlimited (-1

Successfully queried the broker.

C:vdeve InsunsAppServersimg>

Kostra jednoduché aplikace

Demo HelloWorldMessage z adresdfe IMQ HOME/demo/helloworld/helloworldmessage
ma tyto hlavni prvky (viz tutorial):

1. Import the interfaces and Message Queue implementation classes for the JMS API.

The javax.jms package defines all the JMS interfaces necessary to develop a JMS client.

import javax.jms.*;

2. Instantiate a Message Queue QueueConnectionFactory administered object. A QueueConnection-

8



Pfednaska 10 - Systémy fizeni zprav, Java
Messaging Service (JMS) API

Factory object encapsulates all the Message Queue-specific configuration properties for creating
QueueConnection connections to a Message Queue server.

QueueConnectionFactory myQConnFactory =
new com.sun.messaging.QueueConnectionFactory ()

ConnectionFactory administered objects can also be accessed through a JNDI lookup (see Looking
Up ConnectionFactory Objects). This approach makes the client code JMS-provider independent
and also allows for a centrally administered messaging system.

Create a connection to the message server. A QueueConnection object is the active connection to
the message server in the Point-To-Point programming domain.

QueueConnection myQConn =
myQConnFactory.createQueueConnection () ;

Create a session within the connection. A QueueSession object is a single-threaded context for pro-
ducing and consuming messages. It enables clients to create producers and consumers of messages
for a queue destination.

QueueSession myQSess = myQConn.createQueueSession (false,
Session.AUTO ACKNOWLEDGE) ;

The myQSess object created above is non-transacted and automatically acknowledges messages
upon consumption by a consumer.

Instantiate a Message Queue queue administered object that corresponds to a queue destination in
the message server. Destination administered objects encapsulate provider-specific destination na-
ming syntax and behavior. The code below instantiates a queue administered object for a physical
queue destination named “world”.

Queue myQueue = new.com.sun.messaging.Queue ("world");

Destination administered objects can also be accessed through a JNDI lookup (see Looking Up
Destination Objects). This approach makes the client code JMS-provider independent and also
allows for a centrally administered messaging system.

Create a QueueSender message producer. This message producer, associated with myQueue, is
used to send messages to the queue destination named “world”.

QueueSender myQueueSender = myQSess.createSender (myQueue) ;

Create and send a message to the queue. You create a TextMessage object using the QueueSession
object and populate it with a string representing the data of the message. Then you use the Queue-
Sender object to send the message to the “world” queue destination.

TextMessage myTextMsg = myQSess.createTextMessage() ;
myTextMsg.setText ("Hello World");

9
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10.

11.

12.

AN

System.out.println (“Sending Message: + myTextMsg.getText ()) ;

myQueueSender.send (myTextMsqg) ;

Create a QueueReceiver message consumer. This message consumer, associated with myQueue, is
used to receive messages from the queue destination named “world”.

QueueReceiver myQueueReceiver =
myQSess.createReceiver (myQueue) ;

Start the QueueConnection you created in Step 3. Messages for consumption by a client can only be
delivered over a connection that has been started (while messages produced by a client can be deli-
vered to a destination without starting a connection, as in Step 7.

myQConn.start () ;

Receive a message from the queue. You receive a message from the “world” queue destination
using the QueueReceiver object. The code, below, is an example of a synchronous consumption of
messages (see Message Consumption: Synchronous and Asynchronous).

Message msg = myQueueReceiver.receive();
Retrieve the contents of the message. Once the message is received successfully, its contents can be
retrieved.

if (msg instanceof TextMessage) {
TextMessage txtMsg = (TextMessage) msg;
System.out.println ("Read Message: " + txtMsg.getText());

Close the session and connection resources.

myQSess.close () ;
myQConn.close () ;
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