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Systémy rizeni zprav, Java Messaging Service
(JMS) API

Systémy fizeni zprav - motivace
Svét podnikovych (ale i jinych) IS Casto vyzaduje integrovat stavajici systémy.
Moznosti, jak integrovat je vice, lii se napt. v mife/tésnosti vazby mezi jednotlivymi systémy. Extrémy
jsou:
* teésna vazba (tight coupling) - systémy "o sob¢ vi v§echno" (API), jsou na sobé zavislé, ¢asto se musi
vyrazné€ modifikovat, aby mohly spolupracovat

* volna vazba (loose coupling) - systémy "o sobé€ nevi skoro nic", jsou nezavislé
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Systémy fizeni zprav - vyhody
Typickym prikladem a jednim smérem modernich integrujicich technologii jsou systémy rizeni zprav.

Oproti jinym integracnim technologiim maji tyto pfednosti:

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

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

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

* znat cilovou adresu zpravy

Systémy fizeni zprav - principy

Systémy fizeni zprav slouzi ke spravé vymeény 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. (z r. 2002).

IMS je pomérné malé rozhrani, které nenuti programatora studovat p#ili§ mnoho koncepti - je jedno-
duché.

JMS umoznuje komunikaci, ktera je:

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

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

JMS - kdy pouzit?

Mozné divody, pro¢ IMS:
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* chceme propojovat komponenty bez znalosti jejich API

* chceme robustni systém: je mozny nezavisly soubézny provoz komponent

o 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 JMS sestava z téchto relevantnich entit:

JMS Provider
JMS Clients
Messages

Administered objects

poskytovatel infrastruktury zasilani zprav v¢. administrace
klienti produkujici nebo konzumujici zpravy
objekty - zpravy

typickymi reprezentanty jsou piedkonfigurované tovarni objekty
(factories) na vytvareni objektli destinations a connections.

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

Obrazek 1. Spoluprace JMS a JNDI (z tutorialu J2EE
Sun)
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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 pifijme a zajisti jeji "preziti" nez je zkonzumovana nebo zastarad
(time-out)

klient-piijemce odebira zpravy z fronty

Vztah producentkonzument je 1:1.

Obrazek 2. Mechanizmus Point-to-Point (z tutoridlu J2EE Sun)
ﬁ
Mzg
Client 1 |l " Queue Consumes m
Sends 4mm——

Acknowledges

Publish/Subscribe

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

Systém zabezpec¢i uchovani zpravy na tak dlouho, dokud ji v§ichni odbératelé neptectou.
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Obrazek 3. Mechanizmus Publlish/Subcscribe (z tutorialu J2EE Sun)

u
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Subscribes Client 3
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Komponenty JMS API

Komponenty (tfidy, rozhrani):

*  Administered objects
» Connections

* Sessions

* Message Producers

*  Message Consumers

*  Messages

Obrazek 4. Programovaci model JMS API (z tutorialu J2EE Sun)
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Zpracovani zpravy

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

synchronnim tekne 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

Pouziti Sun Java System Message Queue

Sun nabizi podrobny tutoridl k pouZiti jeho implementace systému fizeni zasilani zprav: 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
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Pro pteklad klienta musime mit v CLASSPATH tyto soubory:

jar soubory (z adresafe ims . Jar WIKIPEDLA

IMQ HOME\1lib\WTKIFETMA e .
- TheFew Funbgeein [hittp://cs.wikipedia.org/wiki/Speci%C3%A11n%C3%AD:Search?

[http://cs.wikipedia.org/wiki/Speci  search=jms.jar] img. jar'WIKIFEDLA
%C3%A1In%C3%AD:Search?sear e
ch=IMQ_HOME\lib\])

T

[http://cs.wikipedia.org/wiki/Speci%C3%A 11n%C3%AD:Search?
search=imq.jar] jndi.jar WIKIPEDIA

Thr Few Fisdegw

[http://cs.wikipedia.org/wiki/Speci%C3%A 11n%C3%AD:Search?
search=jndi.jar J(u Javy 1.4 je to automaticky, neni tfeba pridavat
do CLASSPATH)

Spusténi serveru (Message Brokeru)

Provedeme spustitelnym souborem z IMQ HOME/bin/WIKIFEMA

The Fas: Ficsdegusia

[http://cs.wikipedia.org/wiki/Speci%C3%A 1I1n%C3%AD:Search?search=IMQ_HOME/bin/]

ar Fows P

» imgbrokerd -tty WITKIPEDILA

[http://cs.wikipedia.org/wiki/Speci%C3%A 11n%C3%AD:Search?search=imgbrokerd -tty]

Server SJS MQ se rozbéhne s hlaskami:

Obrazek 5. Spusténi SJS Message Queue

Test béhu SJSMQ

Zda MQ bézi v poradku lze zjistit dotazem:

+ imqemd query bkr -u admin -p admin WIKIPEDIA

ar Frows Fissclegw

[http://cs.wikipedia.org/wiki/Speci%C3%A11n%C3%AD:Search?search=imgemd query bkr -u ad-
min -p admin]

MQ odpovi:

Obrazek 6. Test béhu SJS MQ

Kostra jednoduché aplikace
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Demo HelloWorldMessage z adresaife IMQ HOME/demo/helloworld/helloworldmessage
WIKIFEDIA

Thr Frs: Fid mclegunba

[http://cs.wikipedia.org/wiki/Speci%C3%A 1I1n%C3%AD:Search?search=IMQ_HOME/demo/helloworl
d/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-

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.

3. 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 () ;

4. 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.

5. 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
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10.

11.

12.

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");
System.out.println (“Sending Message:

AN

+ 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();
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myQConn.close() ;
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