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Summary

WebSphere Application Server is aleading Java transaction server which uses the EJB
programming model to run transactional business logic. MQSeries is the leading messaging
integration infrastructure for enterprises. Recently a number of companies have been
developing application architectures that use the best features of both systemsto provide
robust, reliable web-based applications.

WebSphere provides the ability to interface transactional database resources to web-based
applications to build highly available robust websites. The basic WebSphere model is based
on synchronous access to relational databases and transaction systems, which must be highly
available. However, the latest e-business applications need to reach out to many kinds of
existing systems - for example ERP applications such as SAP/R3 and Bahn and bespoke
systems running on many different platforms. Some of these backend systems may have long
response times, or may be down for certain periods of time such as during batch processing.
The asynchronous model offered by MQSeries, combined with the large range of platforms
supported make it an excellent infrastructure to deal with such issues.

MQSeries offers a guarantee of delivery using "persistent” messaging. This capability ensures
that the message will be delivered, even if key systems crash during processing. To take
advantage of this feature, the messaging operations must be transactionally co-ordinated with
the database resources controlled by WebSphere. For example, placing an order may involve
updating the customer's web based account record in DB2, and sending an XML message to
SAP/R3 over MQSeries. It is essential that these two activities are treated as a single unit of
work.

WebSphere Application Server 3.5.3 and MQSeries 5.2 now offer this capability using the
JMS/JTA interface. Although other application servers have offered such a capability before
(including WebSphere Enterprise Edition), we believe thisis the first time this has been
offered to connect a Java application server to aleading, cross-platform messaging
infrastructure using the J2EE APIs. This paper provides the detailed hands-on information
about how to use this feature.
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1. Introduction

This paper describes the support for IMS and M QSeri from IBM® WebSphere®
Application Server™ 3.5. The main focus is the transactional messaging support provided by
WebSphere 3.5.3 Advanced Edition (fixpak 3 for WebSphere 3.5) and MQSeries 5.2. It
shows, by example, how to configure a system to support transactional IMS applications
talking to MQSeries and also discusses how to develop such applications.

Basic practical knowledge of DB2® and MQSeries, and a thorough knowledge of WebSphere
administration is assumed for this document. A conceptua understanding of EJB transactions
and knowledge of the IMS API would be a benefit.

This document was prepared using Windows® NT 4.0. However, most of the information is
relevant to all supported platforms.

1.1 Support provided

It is possible to run IM S applications within WebSphere Application Server 3.5 that
communicate with a messaging server, such as MQSeries. To do this you need to use the IMS
APl implementation specific to the vendor’ s messaging software you are using. For
MQSeries, the IMS' implementation comes as a SupportPac, MA88 (MQSeries classes for
Java™ and MQSeries Classes for IMS). This has been available since December 1999.

With the latest version of MA88 and WebSphere, transactional support for messaging has

been added. To get this new functionality, you need :

*  WebSphere Application Server 3.5 Advanced Edition plusfixpak 3

* MQSeries5.2

* MQSeries SupportPac MA88 : MQSeries classes for Java and MQSeries Classes for IMS
5.2
Ensure you have the latest versior? available from:
http://www-4.ibm.com/software/ts/mgseries/txppacs/mad8.html

For WebSphere applications, MQSeries can now be a resource manager in atransaction, in
the same way that databases’ can. This means that \WWebSphere can be the transaction
coordinator for two phase commit (2PC) transactions between two or more M QSeries and/or
database resources.

This paper is provided in addition to the information in the WebSphere InfoCenter and the
Using Java (SC34-5456-06) documentation available as a separate download from the MA88
web page : http://www-4.ibm.com/software/ts/maseries/txppacs/ma88.html.

L IMS for MQSeriesisavailable for AIX, HP_UX, NT, Solaris and Linux

2 Thefirst release of MA88 for MQSeries 5.2 had a dependency on Sun’ s J2EE connector
implementation which meant you had to download afile, connector.jar, from their site.
Subsequent versions of MA88 do not have this dependency.

3 For alist of databases supported by WebSphere see:
http://www-4.ibm.com/software/webservers/appserv/doc/latest/idx_aas.htm
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1.2 What is not covered by this paper

This paper does not discuss IMSinrelationto :
* Publish/ Subscribe

* WebSphere scaling and failover

*  Security

2. Business scenarios

Here we describe three generic business scenarios. These assume that a client application (e.g.
aweb browser) isthe initiator, that WebSphere handles the request from the client then sends
amessage over MQSeries to another application server (this may or may not be WebSphere).

In section 2.4 (Other permutations) we discuss other scenarios, including where the initiator
is something other than aweb browser.

The key to symbols used in the graphicsin this section is:

Rl U transactional unit of work

*
®eemce’

» data flow - Ensured delivery

ceeeeeeeee P data flow - Best effort delivery

message queue

2.1 Best effort Request / Reply

initiatorl WebSphere AppServer Application Server
client | ——gm-| fAPPliCatiON"" Application
application |=@—— | Server ejb Server

3

o =

| Py

: request _

olvl = _|in

|_|in< |_|out

MQM reply MQM
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In this scenario the client application initiates a request for information, for example, a
balance enquiry or an order status enquiry. The WebSphere application puts the message on
its out queue and waits for areply back to itsin queue. When the remote application server
receives the message it handlesit and returns the information requested.

Thisisa‘best effort’ scenario, so there is no guarantee that the message was sent, or that the
client will receive areply within areasonable time. If the end user does not get areply, they
would be expected to re-submit their request.

In this ssimple request/reply scenarios there is no need for any work to be included in a
transaction or to use persistent messages. If atransaction is not required then the resource
managers can avoid a significant amount of overhead (for example, MQSeries logs persistent
messages to afile system as part of its assured delivery service). See chapter 5 (Quality of
Service) for afurther discussion of persistent and non-persistent messages.

2.1.1 Application design consider ations
MQSeries is an asynchronous communications mechanism; Java method calls including
invocation of such asin EJB methods are synchronousin nature.

If your application design puts a message to a queue and then expects areply care must be
taken. Y ou do not want to wait indefinitely on the queue for the reply messageto arrive
because you do not know how long that will be. Time-outs for session beans, HTTP requests,
transactions and other WebSphere objects may occur before thereply isreceived. An
application must be designed to handle adelayed reply or no reply at all.

Regardless of whether the application was initiated by a user request (e.g. an HTTP request)
or another application, the application design should consider what to do when areply
message is not received in areasonable time.

While waiting for the reply message the thread in the WebSphere application is blocked. To
ensure that it does not wait forever, you should set a reasonable time-out value, e.g.

Message i nMessage = queueRecei ver.recei ve(5000);

In this example, the WebSphere application would wait for a maximum of 5000 milliseconds.
If areply has not been received in that time, then the application should deal with this
situation, by sending an appropriate response to the client, for example, asking the end user to
retry later.

Care must be taken at the remote application where the reply message is created and put to
the reply queue. It is possible that the WebSphere application would time-out and the
message sent by the remote application would never be taken off the queue, so you would
want to set an appropriate expiry value for the reply message e.g. set the IM S message expiry
time to 10000ms.

Even with an expiry on the message, the requesting application should defend against getting

adelayed reply message from a previous request. As an example, this could be done by
selecting messages based on its correlation id.
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Note: Since both the request and reply messages are” best-effort”, there should be no need
to use MQSeries persistent messages in this scenario. Using non-per sistent messages
leads to significant performance improvements in the underlying message transport.

To send non-persistent messages you have three options. Y ou can set the persistence
property:

* directly on the queue within the queue manager

* on the queue object within IMSAdmin

* 0on aper message basis within your IMS application.

When defining a queue in the INDI namespace, the IM SAdmin tool can be used to set the
persistence properties for the queue :

I ni t Ctx> DEFINE Q( TESTQ) PERSI STENCE( xxX)

Where xxx can be

APP (Default) Persistence is defined by application

QDEF | Persistence is defined by the queue default (Set in the queue manager)
PERS | Messages are persistent

NON M essages are not persistent

Note that the default caseisthat messages will be persistent. When using JIM SAdmin,
message persistence is left to the application by default, and the default delivery mode for
JM S messages is also persistent.

M essage persistence can be modified on the QueueSender, or specified on the call to the send
method, but not directly on the message.

A JMS code fragment to set non-persistence and expiry time on messages sent:

QueueSender qS1 = queueSessi on. creat eSender (i oQueue) ;
gSl. set Del i ver yMode( Del i ver yMode. NON_PERSI STENT) ;
gSl. set Ti neTolLi ve(10000) ; /* 10000 ns */
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2.2 Datagram : aresilient one way message

initiatorl WebSphere AppServer Application Server
client | ——gm-| AAPPIiCation” Application
application |<—— | Server ﬂ_@\ Server
: N .

- |' | request _
| |in

appl.
data MOM MQM

In this scenario the client application initiates some action, e.g. submitting a payment. In this
kind of scenario, it may be desirable to update some local state which indicates that the
message was actually sent. A WebSphere application can achieve this by putting the message
on its out queue and within the same WebSphere transaction updating a database to log that
the message has been sent.

The WebSphere application does not expect any reply message from the remote application.
Depending on the type of client application, a response may be necessary. a web browser, for
example, would require some sort of acknowledgement that a request had been made. If the
user failsto receive that ackowledgement for any reason, they can now inquire the local state
(using another function or screen in the web application) to check whether their request was
indeed submitted.

2.2.1 Application design consider ations

Transactions to MQSeries are boundary transactions, not end-to-end transactions. That is,
only the put to a queue, or the get from a queue is part of atransaction. Once the message is
on aqueue that is the end of the scope of the transaction as far as that message is concerned.
The flow to the remote application is not part of that same transaction. In order to guarantee
that the message is received by the remote application you can now rely on the assured
delivery capabilities that MQSeries brings for persistent messages..

By including amessage put in the scope of atransaction you will generally want to ensure
that the message is delivered using a persistent delivery mode. See section 2.1.1 for an
explanation of how to set persistent message delivery.

Asthe client application is not expecting areply from the remote application, the MQSeries
asynchronous model will be reflected by the functionality of the application which is exposed
to the client. If thereis an end user driving the application they will want away to verify that
their request has been submitted, and perhaps a way to check on the status of it.
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Taking the submitting a payment example, the WebSphere application could present the user
with a page with two links, one to return whether the request was successfully submitted
(query the database which was written to during the transaction), the other to fire off a best
effort request/reply, similar to scenario 1 above, to determine whether the payment has been
fully processed or not.

2.3 Combination : resilient request / best effort reply

initiatorl WebSphere AppServer Application Server
client | ——g-| AAPPlication Application
application |=@—— | Server 13‘ Server
3 =‘. 03 Lot
| v
request _
| olvl L _|in
L |in <. |_|out
MQM (reply) MQM

This scenario is a combination of the datagram and the best effort request/reply scenarios. An
example of where this could be used isin an intra-bank balance transfer.

The client initiates a request for some action to be taken. WebSphere starts a transaction. The
application puts the message on its out queue and updates a database to log that the message
has been sent. Then WebSphere commits the transaction. The application then waits for a
reply back to its in queue. When the remote application server receives the message it handles
it and returns information on the state of the request.

In this scenario, it is possible that the reply message is not received in an appropriate amount
of time. If this happens an end user would need an alternative way of checking the status of
the request.

2.3.1 Application design consider ations
The same issues of time-outs, persistence and end user experience apply as in thebest effort
request/reply and datagram scenarios(see sections 2.1.1 and 2.2.1).

It is not possible to put a message to a queue and expect areply within the same WebSphere
transaction. The put will only be committed (or sent) when the whole WebSphere transaction
is committed, but the reply is not available until later when the request has been processed by
the remote application.
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If you aredoing a put then a get of arelated request/reply pair from the same EJB method,
ensure that the method is not in atransaction. Y ou could enforce this by setting the
transaction descriptor to TX_NOT_SUPPORTED for your calling bean’s method, e.g.

Public void CallingBean-put-nethod // This nmethod cannot be in a
transaction

String id = MsgBean. put (nyMessage); // use transacti on on MsgBean put
String response = MsgBean.get(id); // and/or get nethods

Note: Alternatively, the application could use a second non-transactional connection and
session to put a messages outside of the global transaction if the method wasin a
transaction.

2.4 Other permutations

The same scenarios apply if the initiation of arequest is not done by WebSphere, but by the
remote application server. In this case, WebSphere would host the remote application and you
would want an EJB, for example, to be triggered when a message appeared on it’sin queue.
To do this you need something to monitor the incoming queue, and when a message comesin
to determine what action needs to be taken.

2.4.1 Message consumersand listeners

Generic JIM S consumers and listeners are not provided with WebSphere 3.5.3. Y ou can use
the MQ JMS classes to create your own message consumers and listeners which will wait for
amessage to arrive and then process it. Typically, amulti-threaded design is used such that
the message is passed to aworker thread which actually actions the request and is also
responsible for sending any reply (if required). This way the message consumer is not blocked
by the processing of the message before processing the next message.

The EJB 1.0 and EJB 1.1 specifications state that “an EJB should not start new threads or
attempt to terminate the running thread”. The reason for this statement isthat it prevents the
container from being able to manage the resources properly. This means that until EJB 2.0
delivers message driven beans, an alternative strategy is required.

2.4.2 Message Driven Beans
When message driven beans (MDB) are available, one of the interfaces a bean provider must
implement is javax.jms.Messagel istener, resulting in the following method signature:

voi d onMessage(j avax. | ms. Message aMessage)
This method will then be called by the EJB container when a message is received. Therefore,

if you want to design beans that can be migrated to MDB easily then they should follow the
same principle.
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2.4.3 One approach for an interim solution

In order to avoid breaking the EJB specification, you can monitor a message queue outside of
the EJB container. Y ou can do this by implementing the interface

comibm ejs.smserver. Servicelnitializer,which definestwo methods:

public void initialize(Context initial Nam ngContext) throws Exception
public void term nate(Context initialNam ngContext) throws Exception

then adding the following line to the application server command line arguments :
-Dcom.ibm.gjs.sm.server.Servicel nitializer=myService;

This causes the application server to call theinitialise method of the myService class as part
of the application server start-up. Then when arequest is made to stop the application server,
it calls the terminate method of the class.

The following pseudo code demonstrates how this consumer and listener could work :

nmySer vi ce
initalize (...) {
Create a pool of worker threads
Wi le (!request _to _stop) {
wait for a nessage to arrive
Retri eve the nessage |ID
Pass the nessage ID to the worker thread

}

termnate () {
request _to_stop = true
Term nat e wor ker threads

wor ker Thr ead
doServi ce(nsgl D) {
Lookup messagebean
Messagebean. doSer vi ce(nsgl D)

nmessageBean
doServi ce(nsgl D) {
Retri evenmessage
t hi s. onMessage( nessage)

}

As myService will run within an application server VM, great care must be taken when
creating and managing the thread pool because each thread is using system resources. If care
isnot taken, it is possible that the number of threads used will seriously effect the overall
performance of the other services controlled by the application server (such as theservlet
engine or the EJB container), or in fact the whole system.

The messageBean must have away to deal with invalid messages If amessage is not able to
be processed for some reason after a certain number of tries it should be removed from the
input queue and placed on afailure queue. This prevents the bean from entering a loop by
continuously processing an invalid message.

Page 12



3. Configuring WebSphere to support transactional
messages

3.1 Install the required software
*  Websphere Application Server Advanced Edition Version 3.5 with Fixpack 3

Note Thisasoinstalls DK 1.2.2

e MQSeriesVersion 5.2
* Latest SupportPac MA88: MQSeries classes for Java and MQSeries Classes for IMS 5.2

Follow the instructions in chapter 2 (Installation procedures) of the Using Java manual to
help you.

Notel: When installing MA88 the setup program, by default, installs into the target
directory C:\ Program Fi | es\ | bm MSer i es\ Java . Use Custom Install if you want to
change the target directory (e.g. tox: \ MXSer i es\ j ava).

Note2: If you do not have the ‘Microsoft Windows Installer Redistributable’ installed on
your Windows NT system, you are not able to run the setup.exe . In this case either
download the Installer from the Microsoft site, or copy the Java subdirectory manually
from <nma88_r oot _dir>\program files\i bm MXeri es\ Java to your MQSeries
directory x:\ MSeri es\java. You find alink to the Microsoft download page on the
IBM MAS88 SupportPac URL :

http://www-4.ibm.com/software/ts/mgseri es/txppacs/ma88.html

3.2 Setup your system environment

Here we describe the setup required to get IM S working on your system Check the
environment variables, MQ JAVA | NSTALL_PATH, PATH and CLASSPATH, are set and contain
entries similar to these at the beginning of them:

MQ JAVA | NSTALL_PATH

x:\ MXeri es\ Java

Notee MQ_JAVA_INSTALL_PATH should point to the directory where IMS isinstalled.
Many of the samples supplied with MA88 assume that this environment variable is set.

PATH

x: \ MXeri es\ bin
x:\MXeries\java\lib
x:\MXeries\java\l bin
x:\WebSpher e\ AppServer\jdk\jre\bin

Notel: Thisisnot acomplete PATH, but just the portion relevant to MQSeries and JMS.
Note2: x:\WebSphere\A ppServer\jdk\bin contains the WebSphere JDK 1.2.2 . Check that
there are no older JDK librariesincluded in the PATH variable.

CLASSPATH

x:\MXeries\java\lib\comibmnyg.jar
x:\MXeries\java\lib\comibmngjns.jar
x:\WebSpher e\ AppServer\lib\ujc.jar
x:\WebSpher e\ AppServer\lib\ejs.jar
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Note: Thisdiffersfrom the recommended CLASSPATH settingsin the MA88 readme.txt
fileand in the MA88 Using Java manual. Y ou do not need to include jms,jar, jndi.jar and
jtajar because they are now included in ujc.jar. You only need to include providerutil jar,

fscontext.jar and Idap.jar if you do not use the WebSphere JINDI name service.

3.2.1 Verify your setup so far

To verify that MA88 and M QSeries are setup correctly you can run the Installation
Verification Test (IVT) supplied with MA88. Check that the MQSeries serviceis started and
that your queue manager isrunning. Note: The IVT tests assume that you have a default
gueue manager configured.

From a command prompt change to thex: \ MXSer i es\ j ava\ bi n directory. Type:
>ji vt Run - noj ndi

Thistests that your setup is correct for putting and getting a message on the default local
gueue. The output of a successful run will look like:

Creating a QueueConnecti onFactory
Creating a Connection

Creating a Session

Creating a Queue

Creating a QueueSender

Creating a QueueRecei ver

Creating a Text Message

Sendi ng the nessage to SYSTEM DEFAULT. LOCAL. QUEUE
Readi ng the nmessage back again

Got nessage:

JM5 Message class: jns_text
JMSType: nul |
JMsDel i ver yMode: 2
JMSExpi rat i on: 0

JVMBPriority: 4
JMBMessagel D | D: 414d51204d554e43484b494e2e495343b9a8¢93a12600100
JMSTi nest anp: 986370848160

JMSCorrel ationl D: nul |
JMsDestination: queue:///SYSTEM DEFAULT. LOCAL. QUEUE
JMSRepl yTo: nul |
JMBRedel i vered: false
JMS_| BM MsgType: 8
JVBXAppl D: pserver\jdk\jre\bin\java. exe
JMSXUser | D: Admi ni strato
JMBXDel i veryCount : 1
JVMS_| BM _Put Appl Type: 11
JVMS_| BM For mat : MQSTR
A sinmple text nessage fromthe MYMSI VT program
Reply string equals original string
Cl osi ng QueueRecei ver
Cl osi ng QueueSender
Cl osi ng Session
Cl osi ng Connection
I VT conpleted OK
I VT finished

See the section in chapter 4 of the Using Java manual called Running the point-to-point IVT
for more information on the verification tests.
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3.3 Setup JMSAdmin to use the WebSphere JNDI name service

The IMSAdmin tool comes with MA88 and allows you to define INDI objectsin a
namespace. JIM SAdmin supports most INDI name service providers, including WebSphere.
Here, we will only give instructions for WebSphere, but for more information see the MA88
readme.txt and the Using Java manual.

First, set IMSAdmin to use WebSphere as the name service. Edit IM SAdmin.config in
x:\ MXBeri es\j ava\ bi n so that it includes these lines:

I NI TI AL_CONTEXT_FACTORY=com i bm ej s. ns. jndi.CNl nitial Cont ext Factory
PROVI DER_URL=i i op: // host nane/

Where hostname can be localhost if the WebSphere service is running on the same machine
as IMSAdmin.

Note: In jmsadmin.bat, change the occurrance of - DMQINMS_I NSTALL_PATH to
- DMQ_JAVA | NSTALL_PATH. Thisallows you to run IM SAdmin from anywhere, rather
than just the x:\ Meri es\j ava\ bi n directory.

3.3.1 Verify your JNDI setup

To verify that the INDI serviceis setup correctly we will usethe IVT again. First we need to
create the required objects for the test in the INDI namespace. Check that the WebSphere and
MQSeries services are started, and that your queue manager is running.

From a command prompt change to thex: \ MXer i es\ j ava\ bi n directory. Type:
>j vt Set up

The output of a successful run will look like :

Page 15



G \ MXeri es\java\ bi n>rem

G \MXEeries\javal\bi n>rem MXeries Support for Java Message Service

G \MXeries\java\bi n>rem 5648-C60 (c) Copyright |1BM Corp. 1999. All
Ri ghts Reserved

G \ MXeri es\java\ bi n>rem
G \MXeries\javalbin>em Installation Verification Tests Setup Scri pt
G \ MXeri es\java\ bi n>rem

+ Creating script for object creation within JVMSAdm n
+ Calling JMSAdmin in batch node to create objects

5648-C60 (c) Copyright IBM Corp. 1999. Al Rights Reserved.
Starting MX®eries classes for Java(tn) Message Service Adm nistration

t Ct x>
St oppi ng MXeries classes for Java(tn) Message Service Adm nistration

+ Adm ni stration done; tidying up files
+ Done!

This creates the queue and queue connection factory objects needed for the following test.

Note: Once the objects have been created, if you run theivtSetup again, you will see
‘Unable to bind object’” messages, because those objects already exist.

Now run the test using the WebSphere INDI name service. Type:

>ivtRun -url iiop://localhost/ -icf comibmejs.ns.jndi.CN nitial ContextFactory

The output of a successful run should look similar to the previous test in section 3.2.1 (Verify
your setup so far). The differenceisthat rather than creating QueueConnectionFactory and
Queue objects, it retrieves them from JNDI.

3.4 First Steps with IMS/JTA

MAB88 comes with three WebSphere IMS/JTA sample applications. Sample 1 has an EJB that
does asimple put and get of a message in a queue using container-managed transactions. We
will use this sample to demonstrate setting up the transactional environment correctly.

Y ou must have a queue manager defined for the sample to work. This can either be the
default or a named queue manager. Here, we assume that you are using the default queue
manager. If you do not have a default queue manager you will have to alter the queue
connection factory later. Instructions on how to do this are later in this section.

For Sample 1, you need to add two objects into the INDI namespace, a queue connection
factory and a queue.
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From the Samplel subdirectory (x: \ MXSeri es\ j ava\ sanpl es\ j ns\ ws\ sanpl el), a a
command prompt enter:
JMBAdmM n <admi n. scp

Adminl.scp isaconfiguration file that defines the context then stores a WebSphere specific
gueue connection factory and queue into the INDI namespace.
Adminl.scp contains the following statements :

# create the jns subcontext.
def ctx(jms)
chg ctx(j ms)

# create a sanpl es subcont ext
def ctx(Sanpl es)
chg ctx(Sanpl es)

# create a WebSphere specific queue connection factory
def wsqcf (QCF1)

# create a Queue. The default queue can be replaced with an alternative
# |l ocal queue of your choice.
def q(Ql) queue( SYSTEM DEFAULT. LOCAL. QUEUE)

# display the current context to provide feedback
dis ctx

# exit

End

Y ou should see the output from the display context command (dis ctx) on the screen. It
should look like this:

Contents of InitCx/jns/Sanples

a Q comibm ng. j ms. MQueue
a QCF1 comibm ejs.jns. ng. IMSW apXAQueueConnect i onFact ory
2 bj ect(s)

0 Context(s)
2 Binding(s), 2 Adm nistered

If you do not have a default queue manager you need to alter thequeue connection factory
definition in INDI. Start IM SAdmin and enter the following commands :

I nitCtx>chg ctx(jns/Sanpl es)
InitCtx/jmnms/ Sanpl es>alter wsqcf (QCF1l) qmanager ( ny. queuenanger . nane)

InitCtx/jms/ Sanpl es>end

3.5 Connection factories

If you used the Installation Verification Test in section 3.3.1 (Verify your JNDI setup) and
have completed the setup for Sample 1, as described above, you may have noticed that you
have defined instances of two different types of queue connection factoriesin your
namespace:

*  MQConnectionFactory

e IMSWrapXAQueueConnectionFactory

The main difference of these two connection typesistheir transactional capability.
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The basic MQConnectionFactory offers no transactional functionality, messages put to a
gueue inside a WebSphere transaction will not be rolled back should the transaction be rolled
back in WebSphere.

JM SWrapX A QueueConnectionFactory shares the transactional environment of WebSphere.
Puts and gets are committed with the transaction and can be rolled back. Thisallowsan
MQSeries resource to be involved in transactions with WebSphere and other resources such
asDB2. It can be used as part of a2 phase commit transaction, the transaction being
coordinated across multiple resources.

Note: In the INDI namespace objects defined to one of these connection factory types are
discrete from the other type. That is, if you have defined an object called QCF1 as a

JIM SWrapX A QueueConnectionFactory (wsqcf), then using ‘dis qcf(QCFL)’ in
JMSAdmin to display the object properties will fail. Y ou need to use ‘ dis wsqcf(QCF1).

This difference is hidden from the IMS programmer. Within your java code you call out
to the INDI namespace to get a QueueConnectionFactory based on an object name. Y ou
are then returned an MQ or a WebSphere specific connection factory depending on how
the object was defined.

3.6 Explanation of some JMSAdmin commands
Y ou can use the IM SAdmin tool to view and change the properties of the objects stored in the
JNDI namespace. Here are some useful commands :

[Display all objects relative to the current context]
InitCG x> dis ctx

Contents of InitCtx

[D jta comibm ejs.ns.jndi.CNContext | npl

a IvtT comibm ng. j ms. MJTopi c
[D] jdbc comibm ejs.ns.jndi.CNContext | npl

a ivtQ comibm ng. j ms. MQueue

a ivtQCF comi bm ng. ) ms. MQQueueConnecti onFactory
[D jns comibm ejs. ns.jndi.CNContext| npl

a IVvtTCF com i bm ng. j ms. MQTopi cConnecti onFactory
[D] ejsadnmin com i bm ejs. ns.jndi.CNCont ext | npl
[ D] NATHAN comibm ejs.ns.jndi.CNContext| npl
21 hject(s)

7 Context(s)
14 Binding(s), 4 Adm nistered

[Display the MQQueueConnectionFactory object called ivtQCF]
InitCtx> dis qgcf(ivtQCF)

TRANSPORT( Bl ND)

TEMPMODEL ( SYSTEM DEFAULT. MODEL. QUEUE)
MBGRETENTI ON( YES)

QVANAGER( )

VERSI ON( 2)

[Change the context to jms/Samples]
InitCtx> chg ctx(jns/ Sanpl es)
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[Display all objects relative to the current context - jms/Samples]
InitCx/jns/ Sanpl es> dis ctx

Contents of InitCtx/jns/Sanples

a QL com i bm mg. j ns. MQueue
a QCF1 comibmejs.jns. ng. IMBW apXAQueueConnecti onFactory
2 Object(s)

0 Context(s)
2 Binding(s), 2 Adm nistered

[Display the M QQueueConnectionFactory object called QCFL - using the wrong qcf typel
InitCx/jns/ Sanpl es> di s qcf (QCF1)
Expect ed and actual object types do not match

[Display the WebSphere specific IM SWrapX A QueueConnectionFactory called QCF1]
InitCtx/jms/ Sanpl es> di s wsqcf ( QCF1)

TRANSPORT( B ND)

TEMPMODEL ( SYSTEM DEFAULT. MODEL. QUEUE)
MSGRETENTI ON( YES)

QVANAGER( )

VERSI ON( 2)

Some things to note here are :

*  When QCF1 was defined a queue manager was not explicitly specified so the object will
use the default queue manager defined in MQSeries. |If thereis no default queue manager
defined then connections to the queue would fail, i.e. your application would fail with a
JM'S exception with areason code of 2085.

* Thetransport mode on QCF1 is set to Bind, the default. This useslocal native code
bindings to connect to MQSeries (i.e. you are not connecting remotely to MQSeries). The
Bind transport is the only mode that transactions will work with.

3.7 Setup the WebSphere environment

Check your WebSphere Application Server environment. Y ou need the following jar filesin
order to run Samplel : gs;jar, ujc.jar, com.ibm.mgq.jar and com.ibm.mgjmsjar. As noted
before, jms,jar isincluded in ujc.jar and therefore is not needed.

Check in\ WebSpher e\ Appser ver\ bi n\ admi n. conf i g that the following files are included

in com.ibm.gjs.sm.adminserver.classpath:
x\: / WebSpher e/ AppServer/libl/ejs.jar;

x\: / WebSpher e/ AppServer/lib/ujc.jar;

Instead of putting the com.ibm.mq.jar and com.ibm.mgjms,jar in the adminserver classpath
(as described in the MA88 readme.txt) you can place them on the classpath for the application
server that you are running your JIM S applications in. This is because the adminserver
classpath isinherited by all application servers and you only need these files on those servers
running JM S applications. By doing this, the application server will need to be running before
being able to deploy an EJB toit.

1. Change the application server classpath. From the Websphere Admin Console, select the
relevant application server (e.g. Default Server) and enter into the command line

arguments:
-classpath
x:\MXBeries\java\llib\comibmngjns.jar;x:\MXBeries\java\lib\comibmng.jar;
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2. Add an environment variable to your application server environment. Click the
Environment button of your server and add the variable PATH with value
x:\MXeries\java\bin;x:\MXSeries\java\lib .

3. Click Apply and restart the application server. (If you do not click Apply you will lose
these updates.)

See Appendix A (Debugging in WebSphere) for problems relating to your CLASSPATH.

3.8 Deploy and test Sample 1

Now you can deploy the Sample 1 code and test that WebSphere is setup correctly for
JMS/JITA application. All code for this sampleisin

x:\ MXPeri es\java\ sanpl es\j ns\ ws\ sanpl el

1. Make surethat your application server is started.
2. Deploy the Samplel EJB in

x:\ MX®eri es\j ava\ sanpl es\ j ns\ ws\ sanpl el\ j msSanpl el.jar intoyour EJB
Container.

Note: After you have deployed the bean, if you select it from the Admin Console, view
the * Deployment descriptor in use’ and select the Transactions tab, you will see that
the methods getM essage and putM essage have transaction attribute TX _REQUIRED.

3. Start the bean you have just deployed.

Now use the client program provided to test that your WebSphere IMS/JTA environment is
configured correctly.

1. Extract SamplelClient.class from jmsSamplel.jar into
x:\ MXPeri es\java\ sanpl es\ j ns\ ws\ sanpl el

Note: that this classfile is packaged in the jar in the samplel directory, so check the
location of thisfile after you have extracted it.

2. Edit runClient.bat and change the location of WebSphere to where you have it installed:
@et WAS=c:\ Webspher e\ Appser ver

3. From acommand prompt, start the client, passing it a string to send as a message, e.g.
>runClient Hello

The output from a successful run will look like:
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calling Sanplel EJB with string 'Hello'
cal ling put Message

cal ling get Message

got nessage 'Hell o'

done

The EJB write progress messaged to standard out (stdout). To see these look in the stdout.txt
file for the application server that the EJB is deployed in.

Note: When you create a new application server the stdout.txt and stderr.txt files are
created in the system32 folder. Y ou can specify where they are set on the General tab of
the applicatin server.

See the readme.txt in the samplel directory and Appendix E (JIMS JTA/XA interface with
WebSphere) of the Using Java manual for further information on this sample.

4. Datagram example

The Datagram example in section 2.2 (Datagram : a resilient one way message) discusses
transactional IM S applications for WebSphere. Here we have written some sample code that
implements this basic application design. The Datagram code has a client and two EJBs. The
source code for theseisin Appendix B.

The client calls a statel ess session bean that writes to a database and calls another stateless
session bean, IMSConnect. This second bean wraps the callsto IM S to give some degree of
abstraction.

SSB  Stateless Session Bean

DatagramClient

Transaction|is started here

v

Datagram JMSConnect
SSB

SSB
e 4
v _ Transactional or non- -~
- transactional connection
to the resource
MQ

This example allows you to use transactional and non-transactional connections to DB2 and
MQ, to see the effects that atransaction has.
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The transactional capability when connecting to MQ depends on the type of queue connection
factory used. The default M QQueueConnectionFactory offers no capability, but with the
latest IM S support an additional type has been added,

JM SWrapX A QueueConnectionFactory. See section 3.5 (Connection factories) for more
information on these two types.

This new connection type allows 2 phase commit between an MQ queue and another
resource, in this example DB2.

Because the different connectionsto MQ or DB2 are stored in the INDI repository, they can
be changed at runtime. The client can be run using transactional and non-transaction
connections and the different behaviours compared. In this chapter we explain how to set up
and run the Datagram example.

4.1 JNDI configuration

For this example you need a definition of each of the two types of connection factory, one for
the transactional tests and one for the non-transactional tests. If you used the Installation
Verification Test in section 3.3.1 (Verify your INDI setup) and have completed the setup for
Sample 1, as described in chapter 3 (Configuring WebSphere to support transactional
messages) then you will have the required objects defined in your INDI namespace :

a ivtQ com i bm nmg. j ns. MQueue

a ivtQCF com i bm ng. j ns. MQueueConnecti onFactory

a QL com i bm mg. j ns. MQueue

a QCF1 comibmejs.jns. ng. IMBW apXAQueueConnecti onFactory

If not, you can define them using JIM SAdmin with the fdlowing commands :

I nit &t x>def qcf (ivtQCF)

I nitCtx>def q(ivtQ queue(SYSTEM DEFAULT. LOCAL. QUEUE)
I nit &t x>def ctx(jmns)

InitCtx>chg ctx(]mns)

InitCx/jnms>def ctx(Sanpl es)

InitCtx/jm>chg ctx(Sanpl es)

InitCtx/jns/ Sanpl es>def wsqcf ( QCF1)

InitCx/jns/ Sanpl es>def q(Ql) queue( SYSTEM DEFAULT. LOCAL. QUEUE)

* ivtQCF isthe non-transactional connection factory
* QCFlisthetransactional connection factory

4.2 DB2 configuration

When connecting to databases the JDBC driver can be transactional and non-transactional.
Thisis set when the JDBC driver isinstalled into WebSphere. This section describes how to
configure the datasources for this example.

4.2.1 Setting up JDBC2

By default DB2 does not use the jdbc2 drivers (required for 2PC), these must be installed. If
you have used WebSphere for database transactions before you will already have done this
step, however, doing it again will not harm your installation.
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Lots of applications use the jdbc driver library file and if any are accessingit then it cannot be
changed. To ensure that all connections are removed, it may be necessary to reboot your
machine. This removes any unknown connections to the files that have started from running
applications. Once you have done this, follow these stepsto install the jdbc2 driver :

1. Stop al the DB2, IBM Websphere and IBM HTTP services. Stop anything else you know
to be accessing the database files such asVisualAge® Java. On NT you can do thisfrom
Services.

2. Inacommand window go to x:\SQLLIB\javal2 Run usegdbc2.bat, this should not show
any errors about not being able to replacefiles.

3. Reboot the machine again to start all the services

If you do not use the jdbc2 drivers then WebSphere will be unable to create transactions that
include both the database and IM S resources. This causes an exception inside WebSphere
which will not be reported back to the user in the client stack trace, see Appendix A,
(Debugging in WebSphere), on how to trace problems inside the application server.

4.2.2 Setting up a datasour ce

In the same way that we have two connection factories to demonstrate transactional and
non-transactional capabilities, we also need two datasources, one that is enabled for
transactions and one that is not.

For this example we use the Sample database provided with DB2. To install it select the First
Steps from the DB2 program group and create the Sample database.

In DB2, when atableis created it belongs to a schema. If a schemaname is not explicitly
given when atableiscreated, it will default to the name of the user creating the table. In
addition, when atable is created only the user who created it is authorised to accessiit.
Therefore, when connecting to the datasource you should use the user profile that created the
table. If you do not do this then you must fully qualify the table name with the schema name
and ensure that the user has authority to access the table.

If you are not sure who created a table you can use the DB2 Control Center to determine the

schema name and user authorities to the table. To do this, from the Control Center open up
the Sample database and select thetable folder. The schemanameisin the schemacolumn :

Page 23



EDBZ Control Center - localhost - Signed in as=dbZadmin Default userid=dbZadmin
Control Center Selected Edit Wi ey Tools Help

E 8 adda &

|
= 4| 2
S af) NATHAN ~[ [NATHAN- DBZ- SAMPLE - Tables

=17 Instances Mame |Echema |T3rpe |Tab|e space |
G2 DB? EH CL_SCHED NATHAMNK T USERSPACE1
&) Databases B DEPARTME... NATHANK T LUSERSPACE1
o[ maul_DB EH EMP_ACT  NATHANK T USERSPACET

] sF_os B EMP_PHOTO NATHANK T LUSERSPACE1

-] wias EH EMP_RES.. MNATHANK T USERSPACE1
=[] saMPLE EH EMPLOYEE MNATHAMNK T USERSPACE1

- IR B IN_TRAY  NATHAMNK T USERSPACET

""" [ views EH ORG NATHAMK T USERSPACET

----- {7 miases BH PROJECT  NATHANK T USERSPACET

""" {7 Triggers BR SALES NATHANK T USERSPACET

""" [ schemas B STAFF MATHANK T USERSPACET

""" (] Indexes B SYSATTRIB.. SYSIBM T SYSCATSPA. .

] Table Spaces BB SYSBUFFE.. SYSIBM T SYSCATSPA...

»»»»» 771 Cannartinns EE cecmmt i et s - i

Y ou will need this userid and the correct password when setting up the datasource inside
WebSphere.

Now setup WebSphere to access the database. For this exercise we want to set up two JDBC
connections, one with transactional support enabled and one with it disabled.

From the WebSphere Admin Console, go to the Type view (View->Type)
Createa JDBC Driver : Right click on the JIDBC driversfolder and select create. You will
be presented with adialog box. Fill it in asfollows:

- ¥ Create a JDBC Driver 10| x|
General
* Marme: [SampledTA
*Class Mame: [com.ibm.db2 jdbe.app DEZ0river |

URL prefiz.  fidbc:dh

JT4 Enabled: RROE [ -]

Create another one, with the Name SampleNOJTA with JTA enabled set to false.

Create two datasour ces: Right click on the DataSource folder and select create. Y ou will
be presented with adialog box. Fill it in asfollows:
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. ¥ Create a DataSource O] x|

General | agvanced

* Data Source Mame: |SampIeDSJTA

* Database name: |Samp|e

* Diriver: SampledTA

Create a second one, SampleDSNOJTA, which uses the non transactional SampleNOJTA
JDBC driver.

Now switch back to the Topology view (view->Topology). Y ou will see the two jdbc drivers
you have just created in this view. Select each of them in turn, right click and selectinstall.

Note: In order to do transactions to a database, the JIDBC driver in the WebSphere Admin
Console needsto be JTA enabled. If you are changing an existing JDBC Driver to be JTA
enabled you must restart the application server (e.g. Default Server) rather than just the
container, otherwise the change will not be picked up.

®, Jw=sonneststates =] UDBC Driver: Sample DB Driver
BeaniHome
‘. HeanHome
4 'ﬁ! Defaull Serdel Engine
FA Rernote Sendet Redineeto hame: 5amile DB Driver
Deefault Ceala S oune

General |

C.|-a'-|5$ Mame oo b i ik xop. DB20mwes =
Sample DataSource I‘. D J

]

]

E Sample DataSourcad LRI porafis dhcdb?
[

&

5

i
i
1
=+ T A OB Deiver
= JTAEnmabled: |True =]

&

=
&b Sample NO JTA
-5 dedault_host - |

Al | +] Anply

4.3 Transactional properties of EJBs in WebSphere

Setting the transaction attributes and isolation levels on EJB methods can be done from the
Websphere Admin Console or the development tool VisualAge Java. Within atransaction,
theisolation level for all methods called must be set to the same value. If possible, it is
recommended that you set the isolation levels from the devel opment tool to ensureall values
are the same.

4.4 Using the Datagram example
In the Datagram session bean there is a method put whose transactional settingis
TX_REQUIRED.

public void put(String message, String datasourceNanme, String gcf Nane,
String queueNane, bool ean roll back) throws Exception
{

/1 Get handle to ny JMS hel per bean

Initial Context ic = new Initial Context();
oj ect objref = ic.lookup("JIMSConnect");
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JMsConnect Hone hone =
(JMsConnect Hone) j avax. rm . Port abl eRenot eCbj ect . narr ow( obj ref,
JMsConnect Hone. cl ass) ;
JMsConnect jnsBean = hone.create();

/1 Get handle to ny DB2 datasource

Dat aSour ce ds = (DataSource)ic.| ookup(datasourceNane);

j ava. sqgl . Connection conn = ds. get Connection();

PreparedSt at ement stnt = conn. prepareSt at enent ("1 NSERT | NTO
( RECEI VED, SOURCE, SUBJECT) VALUES(?, ' DBMQW i

st .setDate(l, new java.sql.Date(SystemcurrentTineMIlis

stnt.setString(2, nessage);

—~
~
~—~ —

// Wite out to the database
st . execut eUpdat e() ;

/!l Wite out to the queue
j msBean. put Text Message( nessage, qcf Nane, queueNane) ;

/1 Rollback transaction if we want to
i f (rollback) nySessionCtx. setRoll backOnly();
stnt.close();

}

The DatagramClient takes a string as a parameter. This string is then sent as a message to
MQSeries, and written to a database.

Using this client program and the script file to run it, Datagram.bat, we can use queue
connection factories and datasources that have different transactional capabilities.

Messages are placed in the SY STEM.DEFAULT.LOCAL.QUEUE of the default queue
manager. Database records arewritten to the IN_TRAY table of the Sample database.

Y ou can verify that a string has been written to the database by listing all the records in the
table and seeing if it isincluded. To do this, issue the following SQL statements from the

DB2 Command Center tool.
CONNECT TO Sanpl e
SELECT * from | N_TRAY

From a system command prompt, use the following commands to see different behaviour
depending on the datasource and the connection factory used:

> Datagram "Hell o Worl d" j dbc/ Sanpl eDSJTA userid password i vt QCF ivtQ fal se
Thiswrites Hello World to the queue and the database table

> Datagram "Hell o Worl d" j dbc/ Sanpl eDSJTA userid password ivtQCF ivtQ true
Thiswill rollback the transaction but MQ will still have the message on itsqueue. Thisis
because the queue connection factory used, ivtQCEF, is not transactional. Changing it to:

> Datagram "Hell o Worl d" j dbc/ Sanpl eDSITA userid password jnms/ Sanpl es/ QCF1
j ms/ Sanpl es/ QL true

Will cause the queue message to rollback too, the queue connection factory
‘ims/Samples/QCF1’ uses the new transactional factory.

> Datagram "Hell o Worl d" j dbc/ Sanpl eDSNQITA userid password j ms/ Sanpl es/ QCF1
j ms/ Sanpl es/ QL true

Thiswill fail with atransaction rollback because it uses a JDBC datasource that does not have
transactions enabl ed.
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To find the underlying cause of atransaction rollback exceptions, you can use the WebSphere
trace mechanism. See Appendix A (Debugging in WebSphere) to see how to use WebSphere
tracing. If you did this you would see that it fails because the transaction needs to perform
2PC between MQ and DB2. Since it cannot do thisit does not allow only half the operation to
complete, and so the whole transaction is rolled back.

Below is atable of options you could use to test all the possible combinations with this
Datagram example.

Case | Queue Datasource | Rollback Outcome
Connection | JTA
Factory Enabled
1 WSQCF Yes False The datais on the Queue and in the database
2 WSQCF Yes True The datais not in the Queue and not in the
database
3 WSQCF No False Throws exception because it cannot

guarantee the transaction with database. Using
trace you see the exception showing it cannot

use 1PC database driver

4 WSQCF No True Rolls back message on queue, never writes
message to database. No exception isthrown

5 QCF Yes False The datais on the Queue and in the database

6 QCF Yes True The data still appears on the queue and is not
rolled back. Databaseisrolled back correctly.
Thisisdifferent from case 3 when the database
did not honour transactions, in that case an
exception was thrown

7 QCF No False The datais on the Queue and in the database

8 QCF No True Datarolled back from database (using 1PC)

M essage appears in Queue.

5. Quality of service

5.1 Connection Pooling
MQSeries 5.2 provides significantly better underlying performancethan previous versions of
MQSeries. In particular, getting a connection to a queue manager is muchfaster.

The latest MA88 provides a default connection pool through the default connection manager.
When a JM S Session is closed, the underlying connection is pooled. The scope of the pooling
isglobal for the VM. If many JM S Sessions are simultaneously active, the connections will
be pooled between all of them. However, when the number of Sessions falls to zero, the
pooling is disabled and all pooled connections are closed. Hence, if one Session at atimeis
sequentially used there will be no pooled connections persisted between them.

If an application needs to change the default behaviour of the pool, for example, to enable
pooling between sequentially used IM S Sessions, it can use a base-MQ specific techniques to
extend the lifetime of the default pool.
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The following code uses the MQSimpleConnectionManager class to replace the default
connection manager. The connection manager constructed will keep up to 100 unused
connections alive for reuse for up to 1000 milliseconds and will always return a connection to
the pool.

myConMgr = new MQSi npl eConnect i onManager () ;

myConMyr . set Ti neout ( 1000) ;

myConMyr . set Hi ghThr eshol d(100) ;

myConMyr . set Act i ve( MXSi npl eConnect i onManager . MODE_ACTI VE) ;

MXEnvi r onnent . set Def aul t Connect i onManager ( nyConMr ) ;

Thereisno hard limit on the number of connectionsin use. It is possible to have more
connections in use than you have your connection pool configured to. Thisis because the pool
isonly keeping unused connections and not keeping track of any inuse connections. When a
connection is closed and returned to the pool, if the pool is already at maximum size, the
oldest connection in the pool is removed.

With no hard limit on the number of connectionsin use, it is possible to exhaust system
resources if you try and have too many connections running at one time. Care must be taken
over how many connections arein use.

5.2 Persistent vs Non-persistent messages

Within MQSeries a queue can hold persistent and non-persitent messages. Persistent
messages are alwayswritten directly to disk, and are restored to the queue if the queue goes
down for some reason. This type of message is resilient, but there is a performance cost
because of the disk access.

If you wish to do transactional writing to the queue then you will want thislevel of resilience
too. JM S does not enforce the type of message it writes in a transaction so you must ensure
that the message is persistent yourself.

When using JM SAdmin, persistent messages are the default. If you do not explicitly set the
persistence property of the queue, it will use the default, PERSITENCE(APP), i.e. the
application determines persistence for the queue in IM SAdmin. The default delivery mode for
JM S messages is also persistent. This property is set on the QueueSender, or specified on the
call to the send method, not directly on the message.

If you want to change this

1. Set the persistence in the definition of the Queue, using JIM SAdmin and/or

2. Use setDeliveryMode on the QueueSender or on the send method. Setting it on the
Message will have no effect when sending messages (see M essage.setJM SDeliveryMode).

5.3 Development environment

When developing 2 phase commit (2PC) transactional code accessing MQSeries you cannot
test the transactional piece using the current version of VisualAge Java(VAJ), v3.5.3. The
gueue connection factory in VAJ and Websphere Test Environment (WTE) have not yet been
updated.
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To get around this, you can develop your codein VAJ using the existing IMS
QueueConnectionFactory then test the transactional partsin WebSphere once the rest of the
code worksin VAJ.

If you want to be able to do all your testing within VAJ then, as an unsupported workaround,
you can import the required files into your workbench. The files you need are contained
within <WAS _HOME>\lib\gsjar. Extract the following files and import them:

EnlistableResource.class

IM SWrapQueueConnection.class

JM SWrapQueueConnectionFactory.class
JM SWrapQueueReceiver.class

JM SWrapQueueSender.class

JM SWrapQueueSession.class

JM SWrapTopicConnection.class

JM SWrapT opicConnectionFactory.class

JM SWrapTopicPublisher.class

JM SWrapTopicSession.class

JM SWrapT opicSubscriber.class

IM SWrapX AQueueConnection.class

JM SWrapX AQueueConnectionFactory.class
JM SWrapX AQueueSession.class

IM SWrapX ATopicConnection.class

IM SWrapX ATopicConnectionFactory.class
IMSWrapX ATopicSession.class

JM SX AResourceFactory.class
JMSXAResourcelnfo.class
WrapObjectFactory.class

Detailed information on writing JM S application, including the API referenceisincluded in
the Using Java documentation that accompanies MAS8.

6. Performance and Scaling

6.1 One phase commit optimisation
Using atwo phase commit transaction incurs a performance overhead. However, if
applicable, WebSphere will optimise this by using one phase commitment where possible.

When a transaction is due to be committed, the WebSphere transaction coordinator will check
to seeif, in fact, atransaction is being performed across two resources. If only one resourceis
being used, then it will automatically perform a one phase commit (1PC) and so optimise
transaction performance.
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6.2 Impact of transactions

Thereis aperformance cost for using a transactional queue connection factory (wsqcf). If an
application does not require transactions then should you care about which connection factory
objects you define?

To determineif the impact of transactional versus non-transactional connection factoriesin a
1PC environment was significant, we used a simple test servlet.

When the servlet was invoked it was passed a 250 byte message. An initialisation parameter
was used on the servlet to determine whether it would create a user transaction or not. If so, it
would start it, write to the queue and then commit the transaction. This test was repeated
using a combination of transactional and non-transactional queue connection factories, with
and without user transactions. The results are illustrated in the following graph :

Impact of transactional objects
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Asyou can see, the cost of using atransactiona queue, even when 1PC optimisation takes
place may be significant if a high throughput is required. Therefore, if youdo not require
transaction support and want to ensure maximum throughput, you should:

1. ensuretransactions are not created

2. not use transactional queue connection factories

6.3 Improving performance by caching MQ JMS objects

Itislikely that your application will do more than just write one message to a message queue.
Being able to cache some JM S objects in your beans would provide some performance
enhancements. If you are intending to do this then you need to be aware that some of the
objects are not thread safe. The following table lists the thread safety of JIM S objects,
according to chapter 10 of the MA88 Using Java manual.

JM S Object Thread Safe
Connection Factory Yes
Connection Yes
Queue/ Topic Yes
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Session No
M essage Producer No
M essage Consumer No
Message No

Thread safe objects can be cached as static fields in a session bean. The scope of a static field
is class-wide, alowing all instances of the bean to use the same cached object. Since only the
first instance created will lookup the thread safe objects, all instances of this session bean will
perform better. Caching these objects does have a limitation; you should not change the queue
connection factory or the queue after the first invocation or you could get unpredictable
results. If thisis an issue, your stateless session beans should not make use of static fields.

If aclient makes repeated put or get callsto a stateful session bean, the bean should cache
JMS objects. For example, an audit bean may be called repeatedly to send messagesto a
auditing system. In this case, the thread safe objects can be static fields (i.e. cached
class-wide) since the queue connection factory and queue objects would not need to change,
and non-thread safe objects can be instance fields (i.e. cached at the instance level).

6.4 Using non-persistent messages

It is possible to use non-persistent messages with IMS. This means that the message is passed
to the underlying MQ transport, but not written to disk before the calling application is
allowed to continue working. This could improve the performance of an application.

To provethis, we tested using asimple IM S servlet. When the servlet isinvoked it is passed a
250 byte string, thisis then sent asa JM S message to an MQ queue. This was repeated using
both persistent messages and non persistent messages a number of times. The results are
illustrated in the graph below :

Effect of message persistence
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Asyou can see, throughput was higher for non-persistent messages than persistent messages.
In our tests there was about seven percent (7%) better performance when using non-persistent
messages. The performance difference likely to be found on a production machine is much
more significant. For details of a production-like scenario see the SupportPac, MP6ED :
MQSeries for AIX® version 5.2 -- Performance highlights at
http://www-4.ibm.com/software/ts/mgseries/txppacs/supportpacs/mp6d. pdf
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See chapter 2 (Business scenarios) for a discussion of when to and when not to use persistent
messages.

6.5 MQSeries Clustering

JMS applications can use M QSeries queue manager clusters. Clusters alow you to scale your
MQ applications and give you workload management, a highly available environment and
easier system administration than administering many individual queues.

It is possible to put and get messages to a clustered queue, however, you can only get from a
local queue (local to the queue manager to which the receiving application is connected).
MQSeries clusters are especially useful in Datagram scenarios where you put messages to
gueues and do not request areply.

If you define a clustered queue that is hosted on several queue managersin the cluster (i.e.
several queue managers have alocal shared instance of the same queue ) then MQSeries uses
aworkload management algorithm (by default thisis around-robin approach based on
channel status and queue availability) to determine the queue manager to route a message to.
If thereisalocal instance of the clustered queue, then this oneis alwaystried first.

To set up aqueue manager cluster for use with IMS you have to consider several things:

*  The JMS Queue object should not contain a QMANAGER . If thereisaQMANAGER
defined to the queue, IM S puts it in the message header and the message will always be
delivered to this queue manager.

* JMS needs to know a MQSeries queue manager to create a connection to . Either you
define a default queue manager in your MQSeries Cluster configuration or you define a
QMANAGER in your queue connection factory object in INDI namespace. The second
way gives you more flexibility. For example, if you have a cloned WebSphere application,
then you can define different queue connection factories for each clone running on a
different machine.

* The connected queue manager must not contain alocal private queue with the same name
asthetarget clustered queue. Otherwise the messages sent to the clustered queue will
always be put into the local private queue. If this queue is not available, the messageis
not forwarded to the clustered queue.

* If you change the default queue manager or the INDI queue connectionfactory definition,

you have to restart your application server (e.g. Default Server) to pick up the change
Thisis because it caches the default queue manager.

7. Thanks

Thanks to everyone who gave their support and feedback to this paper. In particular, David
Currie, Paul Fremantle, David Grainger, Vernon Green, Colleen Haffey, James Kingdon,
Fintan McElroy, Jamie Roots, Greg Wadley
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Appendix A - Debugging in W ebSphere

A.1 WebSphere environment problems
The following are examples of exceptions caused because of a problem with the

CLASSPATH. Thisis not the only cause of them, but it is a common one:

e Comibm ejs.container. UncheckedExcepti on NoC assDef Found:
cont i bm ng/ MQXAResour ce

e Comibmejs.container.UncheckedExcepti on C assCast Excepti on:
j avax. nani ng. Ref er ence

If you see this, carefully check your CLASSPATH for typos. Simgde things like using forward
slashes (/) instead of back slashes (\), or spaces between file names can cause this type of
problem. For indepth information about WebSphere classpaths see the InfoCenter.

If you get atransaction rollback exception, and the underlying exception in a WebSphere

trace is something like:

e comibmejs.container.UncheckedException :
java.l ang. Unsati sfiedLi nkError: no library mgj bnd02 (ngj bnd02.dll) in
java.library. path

this could mean that your PATH is set incorrectly. Check your system PATH for
x:\ MX®eri es\java\ bi n; x: \ M®Seri es\java\l i b. Or set an environment variable for your

application server in the Websphere Administrative Console:
PATH=x:\ MXeri es\java\bi n; x:\MXeries\java\lib

A.2 Tracing problems in WebSphere

Most exceptions that are thrown inside a transaction will be reported back to the caller asa
Transaction Rollback or a Corba exception, without telling you what exactly happened.
Using the trace mechanisms will give you a clearer picture of what actually went wrong so
you can fix it

To trace an application server using the WebSphere admin console:

* sdectit (e.g. Default Server)

* right click and select Trace

This brings up the Trace Administration.

Y ou can now select the packages you wish to trace. To trace the areainvolved with
transactions:
* double click on Components
* select package com.ibm.gs.container.*
To do this, expand the tree, select container, right click and select All.
* repeat for packages com.ibm.gjs.csi.* and com.ibm.gs.jts.*
* click the Set button to enable tracing.
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Run your application that causes the exception. Once you have seen the problem, invoke the
Trace Administration again. This time enter adump file name and click the Dump button. If
your code is reporting atransaction rollback then this dump will often include the exception
that caused the rollback to occur.

If you don’t seem to get any useful data out, try tracing from a higher level package, such as
com.ibm.gjs.*. You will get more output but it might also include the trace information you
need.

Finally, when you have diagnosed your problem disable tracing by deselecting your trace
settings from the Trace Administration.

A useful classis BeanMetaData. This creates an output of a bean’s methods, and their
transaction and isolation settings. To use this you must switch on tracing in the advanced tab

of the application server. To do this, set the following fields :
Trace specification: com i bm ejs. contai ner.*=all =enabl ed

Trace output file: <a_uni que_fil e. name>
[For afull description see the WebSphere InfoCenter.]

Thiswill cause dumps of the beans to the file you specified. This can be useful if you are
having problems with transactions and isolation levels.

Y ou will see something similar to:
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[01.03.21 14:28:48:289 GMI] 8840f 055 BeanMetaData d --

[01.03.

[01.03.

[01.03.

[01.03.

[01.03.

[01.03.

[01.03.

[01.03.21 14:28:48:

.21

21

21

21

21

21

21

21

14:

14:

14:

14:

14:

14:

14:

14:

28:

28:

28:

28:

28:

28:

28:

28:

48:

48:

48:

48:

48:

48:

48:

48:

get EJBMet aDat a( 1)

[01.03.21 14:28:48:

[01.03. 21 14:28:48:

299

309

359

359

369

379

379

389

389

389

399

G

G

Gvr]

GvI]

GvI]

G

GvI]

G

GVI]

GVI]

GvI]

BeanMet aData Dunp - -

"comibm ejs. container. BeanMet aDat a@c1df 05d"

BeanMet aDat a( STATELESS _SESSI ON, casel. JMSConnect Bean)
"Horel nterfaceC ass = interface casel. JMSConnect Hone"
"RenptelnterfaceC ass = interface casel. JMsConnect"

"Renot el npl A ass = cl ass casel. EJSRenot eJMsConnect "
"HomeRenot el mpl A ass = cl ass casel. EJSRenot eJMSConnect Hone"

"pKeyCd ass = nul "
"Home Name = JMSConnect"
"Reentrant = fal se"
"excl usi vePersi stent Store = fal se"
"findForUpdate = fal se"
"No associ ated beans"

8840f 055 BeanMetabData d Method attributes for:
" TX_REQUI RED"
" TRANSACTI ON_READ _COWM TTED"
"read-only = false"

8840f 055 BeanMetaData d Method attributes for:
" TX_REQUI RED"
" TRANSACTI ON_READ _COWM TTED"
"read-only = fal se"

8840f 055 BeanMetabData d Method attributes for:
" TX_REQUI RED"
" TRANSACTI ON_READ _COWM TTED"
"read-only = fal se"

8840f 055 BeanMetabData d Method attributes for:
" TX_REQUI RED"
" TRANSACTI ON_READ _COWM TTED"
"read-only = fal se"

8840f 055 BeanMetabData d Method attributes for:
" TX_REQUI RED"
" TRANSACTI ON_READ _COWM TTED"
"read-only = fal se"

8840f 055 BeanMetabData d Method attributes for:
" TX_REQUI RED"
" TRANSACTI ON_READ _COWM TTED"
"read-only = fal se"

8840f 055 BeanMetabData d Method attributes for:
" TX_SUPPORTS"
" TRANSACTI ON_READ _COWM TTED"
"read-only = fal se"

8840f 055 BeanMetabData d Hone nethod attri butes
" TX_REQUI RED"
" TRANSACTI ON_READ_COWM TTED"

8840f 055 BeanMetaData d Home nethod attributes

" TX_NOT_SUPPORTED"
" TRANSACTI ON_READ _COWM TTED"

8840f 055 BeanMetaData d Home nethod attributes
" TX_SUPPORTS"
" TRANSACTI ON_READ_COWM TTED"

8840f 055 BeanMetabData d Hone nethod attri butes
" TX_SUPPORTS"

" TRANSACTI ON_READ_COWM TTED"

get Text Message(0)
get Text Message( 1)
put Text Message( 8)
put Text Message(9)
get (10)

get (11)
renove(12)

for: create(0)

for:

for: remove(2)

for: remove(3)
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Appendix B - Datagram example : source code

JM

SConnectBean.java

package casel;

i mport java.rm . Renot eExcepti on;
i mport java.security.ldentity;

i mport java.util.*;

i mport java.util.Properties;

i mport javax.ejb.*;

i mport javax.nam ng. *;

i mport javax.jms.*;

i mport java.io. Serializable;

/**
*

*/

This is a Session Bean d ass

public class JMSConnect Bean i npl ements Sessi onBean {

private javax.ejb. Sessi onContext nySessionCtx = null;
final static long serial VersionU D = 3206093459760846163L;
private transi ent QueueConnectionFactory qcf = null;
private transient Queue put Queue = null;

private transient Queue get Queue = null;

/**
* The standard I Ds are specified in the JM5 Spec section 3.4
* This exanpl e does not include them all
*
/
static String CORRELATION ID = "JMsSCorrel ationl D';
static String MESSAGE ID = "JMsMessagel D';

static short DEFAULT_TI MEQUT = 5000;

private final static short TYPE STRING =
private final static short TYPE BYTE = 2;
/lprivate final static short TYPE MAP = 3;
private final static short TYPE OBJECT
private final static short TYPE STREAM

/**

* ej bActivate nethod coment
* @xception java.rm .RenoteExcepti on The exception description.
*/

public void ejbActivate() throws java.rni.RenoteException {

/**

* ej bCreate net hod comrent

* @xception javax.ejb. Creat eExcepti on The exception description.

* @xception java.rm .Renot eExcepti on The exception description.
*/
public void ejbCreate()
throws javax. ejb. Creat eException, java.rnm .RenoteException {

/**
* ej bPassi vat e net hod comrent
* @xception java.rm .Renot eExcepti on The exception description.
*/

public void ejbPassivate() throws java.rm .RenoteException {

/**
* ej bRenove net hod commrent
* @xception java.rm .Renot eExcepti on The exception description.
*/

public void ej bRemove() throws java.rm .Renot eException {
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* %

* get Sessi onCont ext et hod conment
* @eturn javax. ejb. Sessi onCont ext
*/
public javax.ejb. Sessi onCont ext get Sessi onContext () {
return nySessi onCt x;

}
/

/**

* Insert the method' s description here.

* Creation date: (14/03/2001 10:22: 26)

* @aram j ndi Name java.lang. String

* @xception javax. nam ng. Nam ngExcepti on The exception description.

*/
public void init(String jndi Name) throws javax.nam ng. Nam ngException {
}
/

*

Insert the nethod' s description here.

Creation date: (14/03/2001 10:22: 26)

@ar am j ndi Nanme java.lang. String

@xception javax. nam ng. Nanm ngExcepti on The exception description.

* % Xk

*/
public void init(String gcfName, String put QNane, String get QName)
t hrows j avax. nam ng. Nanmi ngException {
set QCF( gcf Nan®e) ;
set Put Q( put QNane) ;
set Get ( get QNane) ;

}

/**
* Set the QueueConnectionFactory JNDI nane
* Creation date: (14/03/2001 10:22: 26)
* @aram gcfNane String thje jndi Name of the QueueConnecti onFactory
* @xception javax. nam ng. Nam ngException The jndi nane could not be
* found
*/

private void set QCF(String qcfNanme) throws Nanmi ngException {
Initial Context ic = new Initial Context();
hj ect obj Ref = ic.lookup(qgcfNane);
gcf = (QueueConnectionFactory) javax.rni.Portabl eRenpteCbject. narrow
hj Ref, QueueConnecti onFactory. cl ass);

}
/**
* Set the outgoing put Queue JNDI nane
* Creation date: (14/03/2001 10:22: 26)
* @aram putanme String thje jndi Nane of the put Queue
* @xception javax. nam ng. Nam ngExcepti on The jndi nane could not be
* found
*/

private void setPutQString putQanme) throws Nanmi ngException {
Initial Context ic = new Initial Context();
hj ect obj Ref = ic.|ookup(put QName);
put Queue = (Queue) javax.rni.Portabl eRenpt eCbject. narrow obj Ref,
Queue. cl ass);

}
/**
* Set the inconmi ng get Queue JNDI nane
* Creation date: (14/03/2001 10:22: 26)
* @aram putQNanme String thje jndi Nane of the get Queue
* @xception javax. nam ng. Nam ngExcepti on The jndi nane could not be
* found
*/

private void setGetQ String getQNane) throws Nami ngException {
Initial Context ic = new Initial Context();
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hj ect obj Ref = ic.|ookup(get QNane);
get Queue = (Queue) javax.rm .Portabl eRenpt eObj ect. narrow obj Ref,
Queue. cl ass);

}

public String put Text Message(String putText, String qcf Nane,
String put QieueNane)
t hrows JMSExcepti on, Nami ngException {
set QCF( gcf Nan®e) ;
set Put Q( put QueueNane) ;
return put(put Text, TYPE_STRING qcf, putQeue);

}
public String put Text Message(String put Text, QueueConnectionFactory gcf,

Queue put Queue)
t hrows JMSException {
return put(put Text, TYPE_STRI NG qcf, put Queue);
}

public String put Cbj ect Message(Obj ect obj, String qcf Nane,
String put QieueNane)
t hrows JMSExcepti on, Nami ngException {
set QCF( gcf Nan®e) ;
set Put Q( put QueueNane) ;
return put(obj, TYPE _OBJECT, qcf, putQeue);

}
public String put Cbj ect Message(Obj ect obj, QueueConnecti onFactory qgcf,
Queue put Queue) throws JMSException {
return put(obj, TYPE_OBJECT, qcf, put Queue);

}
public String putStreamvessage(byte[] bytes, String qcf Nane,
String put QieueNane)
t hrows JMSExcepti on, Nami ngException {
set QCF( gcf Nan®e) ;
set Put Q( put QueueNane) ;
return put(bytes, TYPE BYTE, qcf, putQeue);

}
public String putStreamvessage(byte[] bytes, QueueConnectionFactory qgcf,
Queue put Queue) throws JMSException {
return put(bytes, TYPE_STREAM qcf, put Queue);

public Message get(String nessagel D, String sel ectorHeader, int timeout,
String gcf Nane, String get QuieueNane)
t hrows JMSExcepti on, Nami ngException {
set QCF( gcf Nane) ;
set Get ( get QueueNane) ;
return get(nmessagel D, sel ect or Header, ti meout, qcf, get Queue) ;

public Message get(String nessagel D, String sel ectorHeader, int tinmeout,
QueueConnectionFactory qcf, Queue get Queue)
t hrows JMSException {
if (getQueue == null || gcf == null)
t hrow new JVMSException("JMS Bean not initialized");
QueueSessi on session = null;
QueueSender sender = null;
QueueConnection jnsCon = null;

Message i nMessage = nul | ;

/] Systemout.println("request to get nmessage +nmessagel D+"' ") ;

try {
/] Create connection

jmsCon = qcf.createQueueConnection();
jmsCon. start();
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/1 Create session
session = jmsCon. creat eQueueSessi on(fal se,
Sessi on. AUTO_ACKNOWLEDGE) ;

/] Create a receiver

String sel ector = sel ectorHeader + = + nmessagel D +

QueueRecei ver queueRecei ver = session. creat eRecei ver (get Queue,

sel ector);

Systemout.println("getting nessage");
i nMessage = queueRecei ver.receive(tineout);

if (inMessage == null) {
System out. println(selector +

}

Systemout.println("closing receiver");
gueueRecei ver. cl ose();

System out. println("closing connection");
j msCon. cl ose();
jmsCon = null;

} catch (JMSException je) {
Systemout.printin("failed with +je);
Exception le = je.getLi nkedException();
if (le!=null)

nmessage not found");

Systemout.println("linked exception: " + le);

/'l pass exception back to client
throw je;

} /* catch (Exception e) {
Systemout.printin("failed with

+e);

/1 pass exception back to client
t hrow e;
yel

return i nMessage;

public String get Text Message(
String nessagel D
String sel ect or Header,
int timeout,
QueueConnecti onFactory qcf,
Queue get Queue)
t hrows JMSException {
Message nsg = get (nessagel D, sel ect or Header, tineout,
if (msg !'=null) {
if (!(msg instanceof TextMessage))
t hr ow new MessageFor mat Excepti on(
sel ect or Header + nessagelD + " is not a text
return ((Text Message) nsg).get Text();
} else
return null; // no message mat ched

/**

* set Sessi onCont ext net hod conment

gcf, get Queue);

nmessage");
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* @aram ctx javax. ejb. Sessi onCont ext
* @xception java.rm .RenoteExcepti on The exception description.
*/
public void set Sessi onCont ext (j avax. ej b. Sessi onCont ext ctx)
throws java.rm . Renot eException {
mySessi ont x = ctx;

}

private String put(Cbject putObject, int type, QueueConnectionFactory qcf,
Queue put Queue) throws javax.jns. JMSException {
if (putQueue == null || gcf == null)
t hrow new JMSException("JMS Bean not initialized");
String nessagelD = nul | ;
QueueSessi on session = null;
QueueConnection jnsCon = null;
try {
Message put Message = nul | ;
jmsCon = qcf.createQueueConnection();
jmsCon.start();
/1l Create a session. Note that the paraneters are ignored if
/1 the connection factory is a WbSphere Specific one (as per the JMS
/1 spec' for an XAQueueConnecti on).
session =
j msCon. cr eat eQueueSessi on(fal se, Sessi on. AUTO ACKNOALEDGE) ;
switch (type) {
case TYPE_STRI NG
put Message = session. creat eText Message(put Object.toString());
br eak;
case TYPE _STREAM :
put Message = session. createStreanmvessage();
((Streamvessage) put Message) . witeBytes((byte[]) put Object);
br eak;
case TYPE BYTE :
put Message = session. creat eByt esMessage();
((Byt esMessage) put Message) . wi teByt es((byte[]) put Obj ect);
br eak;
case TYPE _OBJECT :
if (!(putCbject instanceof Serializable))
t hr ow new JMSException("Can not create CbjectMessage with
non-serializabl e object");
put Message =
sessi on. creat eCbj ect Message( (Seri al i zabl e) put Qbj ect) ;
br eak;
def aul t
t hr ow new JMSExcepti on(" Unknown nessage type");

}

/1 Create a QueueSender
Systemerr.println("creating queue sender");
QueueSender sender = session. createSender (put Queue);

/1 ...and send it
System out. println("sendi ng nessage");
sender . send( put Message) ;

/] store the nessage id for the return val ue
nmessagel D = put Message. get JMSMessagel () ;

/1 Close the connection (close calls will cascade to other objects)
j msCon. cl ose();
jmsCon = null;

System out. println("done");

} catch (JMSException je) {
Systemout.printin("failed with

+je);
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Exception le = je.getLi nkedException();
if (le!=null)
Systemout.println("linked exception " + le);

/1 Pass the exception back to the caller

throw je;
} finally {
/1 Ensure that the Session always gets cl osed
if (session !'= null) {
try {

sessi on. cl ose();
} catch (JMSException je) {
}

/1 Ensure that the Connection always gets cl osed
if (jmeCon !'= null) {
try {
j msCon. cl ose();
} catch (JMSException je) {
}

}
}
return nessagel D

}
public String putByteMessage(byte[] bytes, String qcf Nane,
String put QieueNane)
t hrows JMSExcepti on, Nami ngException {
set QCF( gcf Nan®e) ;
set Put Q( put QueueNane) ;
return put(bytes, TYPE BYTE, qcf, putQueue);

}
public String putByteMessage(byte[] bytes, QueueConnectionFactory qgcf,

Queue put Queue)
t hrows JMSException {
return put (bytes, TYPE_BYTE, qcf, put Queue);

public String get Text Message(String nessagel D, String sel ect or Header,
int timeout, String qcfName, String get QieueNane)
t hrows JMSExcepti on, Nami ngException {
set QCF( gcf Nane) ;
set Get ( get QueueNane) ;
return get Text Message(nmessagel D, sel ect or Header, t i neout, qcf, get Queue) ;
}
}

JM SConnectHome.java

package casel;

/**

* This is a Hone interface for the Session Bean

*/

public interface JMSConnect Hone extends javax.ejb. EJBHone {

/**
* create nethod for a session bean
* @eturn casel.BestEffort
* @xception javax.ejb. Creat eExcepti on The exception description.
* @xception java.rm .Renot eExcepti on The exception description.
*/
casel. JMsConnect create()
throws javax. ejb. CreateException, java.rm .RenoteException;
}
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JM SConnect.java

package casel;

/**
* This is an Enterprise Java Bean Renote Interface
*/
public interface JMSConnect extends javax.ejb. EIJBObject {
/**
*
* @eturn javax.jns. Message or null if no nessage matched
* @aram nessagel D java.l ang. String
* @aram sel ect or Header java.lang. String
* @aramtineout int
* @aram gcf Nane java.lang. String
* @ar am get QueueNane java.lang. String
* @xception String The exception description.
* @xception String The exception description.
* @xception String The exception description.
*/

j avax.jns. Message get(java.lang. String nessagel D,
java.lang. String sel ectorHeader, int tinmeout,
java.lang. String qcfName, java.lang.String get QueueNane)
t hrows j avax. nam ng. Nani ngExcepti on, java.rm . Renot eExcepti on,
j avax.j nms. JMSExcepti on;

*

@eturn javax.jns. Message oir null if no nessage natched
@ar am nessagel D java.l ang. Stri ng

@ar am sel ect or Header java.lang. String

@aram timeout int

@ar am qcf javax.jns. QueueConnecti onFactory

@ar am get Queue javax.jns. Queue

@xception String The exception description.

@xception String The exception description.

L I R A I

*

*/
j avax.j ns. Message get(java.lang. String nessagel D,
java.lang. String sel ectorHeader, int tineout,
j avax. j ms. QueueConnecti onFactory qcf, javax.jmnms.Queue getQueue)
throws java.rm . RenoteException, javax.jns.JMSException;

*

@eturn java.lang. String

@ar am nessagel D java.l ang. Stri ng

@ar am sel ect or Header java.lang. String
@aram timeout int

@ar am qcf Name j ava.l ang. String

@ar am get QueueNane java.l ang. String
@xception String The exception description.
@xception String The exception description.
@xception String The exception description.

F 0%k 3k Sk X 3k X F

*/
java.lang. String get Text Message(java.lang. Stri ng nessagel D,
java.lang. String sel ectorHeader, int tineout, java.lang.String gcf Nane,
java.lang. String get QueueNane)
t hrows javax. nam ng. Nani ngException, java.rm . RenoteException,
j avax.j nms. JMSExcepti on;

/**
*
* @eturn java.lang. String or null if no nmessage mat ched
* @aram nessagel D java. |l ang. String
* @aram sel ect or Header java.lang. String
*

@aram timeout int
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* @aram qcf javax.jns. QueueConnecti onFactory
* @aram get Queue javax.j ns. Queue
* @xception String The exception description.
* @xception String The exception description.
*/
java.lang. String get Text Message(j ava.lang. Stri ng nessagel D,
java.lang. String sel ectorHeader, int tineout,
j avax.j ms. QueueConnecti onFactory qcf, javax.jmnms.Queue get Qieue)
throws java.rm . RenoteException, javax.jns.JMSException;

*

@eturn java.lang. String

@aram bytes byte []

@ar am qcf Name j ava.l ang. String

@ar am put QueueNane java.l ang. String
@xception String The exception description.
@xception String The exception description.
@xception String The exception description.

L I I I

*

*/
ava. |l ang. String put Byt eMessage(byte [] bytes, java.lang. String qgcf Nane,
java.lang. String put QuieueNane)
t hrows j avax. nam ng. Nani ngException, java.rm . RenoteExcepti on,
j avax.j nms. JMSExcepti on;

—

@eturn java.lang. String
@aram bytes byte []
@ar am qcf javax.jns. QueueConnecti onFactory
@ar am put Queue javax.jns. Queue
@xception String The exception description.
* @xception String The exception description.
*/
ava. |l ang. String put Byt eMessage(byte [] bytes,
j avax. j ms. QueueConnecti onFactory qcf, javax.jmnms.Queue putQueue)
throws java.rm . RenoteException, javax.jns.JMSException;

* %k F F F

—

*

@eturn java.lang. String

@ar am obj java.l ang. Obj ect

@ar am qcf Name j ava.l ang. String

@ar am put QueueNane java.l ang. String
@xception String The exception description.
@xception String The exception description.
@xception String The exception description.

L I

*

*/
ava. l ang. String put Cbj ect Message(j ava. | ang. Obj ect obj,
java.lang. String qcfName, java.lang.String put QieueNane)
t hrows j avax. nam ng. Nani ngException, java.rm . RenoteException,
j avax.j nms. JMSExcepti on;

—

*

@eturn java.lang. String

@ar am obj java.l ang. Qbj ect

@ar am qcf javax.jns. QueueConnecti onFactory
@ar am put Queue javax.jns. Queue

@xception String The exception description.
@xception String The exception description.

* 0%k 3k k% F

*

*/
ava. l ang. String put Cbj ect Message(j ava. | ang. Obj ect obj,
j avax.j ms. QueueConnecti onFactory qcf, javax.jnms.Queue putQueue)
throws java.rm . RenoteException, javax.jns.JMSException;

[—

@eturn java.lang. String
@ar am bytes byte []
@ar am qcf Name j ava.l ang. String

L R
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* @ar am put QueueNane java.lang. String
* @xception String The exception description.
* @xception String The exception description.
* @xception String The exception description.
*/
java.lang. String put Streamvessage(byte [] bytes, java.lang. String qgcf Nane,
java.lang. String put QueueNane)
t hrows j avax. nam ng. Nani ngException, java.rm . RenoteException,
j avax.j nms. JMSExcepti on;

*

@eturn java.lang. String

@aram bytes byte []

@ar am qcf javax.jns. QueueConnecti onFactory
@ar am put Queue javax.jns. Queue

@xception String The exception description.
@xception String The exception description.

L R R T

*

*/
ava. |l ang. String put Streamvessage(byte [] bytes,
j avax.j ms. QueueConnecti onFactory qcf, javax.jmnms.Queue putQueue)
throws java.rm . RenoteException, javax.jns.JMSException;

—

*

@eturn java.lang. String

@ar am put Text java.lang. String

@ar am qcf Name j ava.l ang. String

@ar am put QueueNane java.l ang. String
@xception String The exception description.
@xception String The exception description.
@xception String The exception description.

L I I I

*

*/
ava. |l ang. String put Text Message(j ava.l ang. Stri ng put Text,
java.lang. String qcfName, java.lang.String put QieueNane)
t hrows j avax. nam ng. Nani ngException, java.rm . Renot eExcepti on,
j avax.j nms. JMSExcepti on;

—

*

@eturn java.lang. String

@ar am put Text java.lang. String

@ar am qcf javax.jns. QueueConnecti onFactory
@ar am put Queue javax.jns. Queue

@xception String The exception description.
@xception String The exception description.

* %k k% F

*

*/
ava. |l ang. String put Text Message(j ava.l ang. Stri ng put Text,
j avax.j ms. QueueConnecti onFactory qcf, javax.jmnms.Queue putQueue)
throws java.rm . RenoteException, javax.jns.JMSException;

—

}

DatagramBean.java

package casel,;

i mport java.rm . Renot eExcepti on;
i mport java.security.ldentity;

i mport java.util.*;

i mport java.util.Properties;

i mport javax.ejb.*;

i mport javax.jms.*;

i mport javax.nam ng. *;

i mport javax.sql.*;

i mport java.sql.*;

i mport javax.transaction.*;

Page 44



/**
* This is a Session Bean O ass
*/
public class DatagranBean inpl enents Sessi onBean {
private javax.ejb. Sessi onContext nySessionCtx = null;
final static long serial VersionU D = 3206093459760846163L;

/**

* ej bActivate nethod coment
* @xception java.rm .RenoteExcepti on The exception description.
*/
public void ejbActivate() throws java.rmn . RenoteException {}
/**
* ej bCreate nmet hod conment
* @xception javax.ejb. Creat eExcepti on The exception description.
* @xception java.rm .Renot eExcepti on The exception description.
*/
public void ejbCreate() throws javax.ejb. CreateException,
java.rm . Renot eException {}
/**
* ej bPassi vate met hod conment
* @xception java.rm .Renot eExcepti on The exception description.
*/
public void ejbPassivate() throws java.rm .RenoteException {}
/**
* ej bRemove met hod conment
* @xception java.rnm .Renot eExcepti on The exception description.
*/
public void ejbRemove() throws java.rmn .RenoteException {}
/**
* get Sessi onCont ext et hod conment
* @eturn javax. ejb. Sessi onCont ext
*/
public javax.ejb. Sessi onCont ext get Sessi onCont ext () ({
return nySessi onCt x;

/**
* Insert the method' s description here.
* Creation date: (14/03/2001 14:47: 36)
* @aram nessage java.lang. String
*/
public void put(String nessage, String datasourceNanme, String qcf Nane,
String queueNane, bool ean rollback) throws Exception

{
Initial Context ic = new Initial Context();
hj ect objref = ic.lookup("JMsConnect");
JMSConnect Home hone =
(JMsConnect Hone) j avax. rni . Port abl eRenpt eCbj ect . nar r ow( obj r ef |
JMsConnect Homre. cl ass) ;
JMSConnect jmsBean = hone. create();
Dat aSource ds = (DataSource)ic.| ookup(dat asourceNane);
j ava. sgl . Connecti on conn = ds. get Connection();
Prepar edSt at enent stmt = conn. prepareSt at enent ("1 NSERT | NTO | N_TRAY
( RECEI VED, SOURCE, SUBJECT) VALUES(?,' DBMMWit',?)");
stnt.setDate(1, new java.sql.Date(SystemcurrentTimeMIIlis()));
stnt.setString(2, nessage);
stnt . execut eUpdat e() ;
j msBean. put Text Message( nessage, qcf Nane, queueNane) ;
if (rollback) mySessionCtx.setRoll backOnly();
stnt.close();
/**

* set Sessi onCont ext net hod coment
* @aram ctx javax.ejb. Sessi onCont ext
* @xception java.rm .Renot eExcepti on The exception description.
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*/
public void setSessi onCont ext (j avax. ej b. Sessi onCont ext ctx) throws
java. rm . Renot eException {
mySessi onCt x = ctx;

/**
* | nsert the method' s description here.
* Creation date: (14/03/2001 14:47: 36)
* @aram nessage java.lang. String
*/
public void put(String nessage, String datasourceName, String userid,
String password, String qcfNanme, String queueNane,
bool ean rol | back) throws Exception

Initial Context ic = new Initial Context();

hj ect objref = ic.lookup("JMsConnect");

JMSConnect Homre hone =
(JMsConnect Hone) j avax. rni . Port abl eRenot eCbj ect . nar r ow( obj r ef |
JMsSConnect Homre. cl ass) ;

JMSConnect jmsBean = hone. create();

User Transacti on ut = mySessi onCt x. get User Tr ansacti on() ;

Dat aSource ds = (DataSource)ic.| ookup(dat asourceNane);

j ava. sgl . Connecti on conn = ds. get Connection(userid, password);

ut . begin();

Prepar edSt at enent stmt = conn. prepar eSt at enent ("1 NSERT | NTO | N_TRAY
( RECEI VED, SOURCE, SUBJECT) VALUES(?,' DBMQWit',?)");

stnt.setDate(1, new java.sql.Date(SystemcurrentTimeMIIlis()));

stnt.setString(2, nessage);

stnt . execut eUpdat e() ;
j msBean. put Text Message( nessage, qcf Nane, queueNane) ;

i f (roll back)
ut.roll back();
el se

ut.conmit();
/1 nmySessi onCt x. set Rol | backOnl y() ;
stnt.close();
}

}

DatagramHome.java

package casel;

/**

* This is a Hone interface for the Session Bean

*/

public interface DatagranmHonme extends javax.ejb. EJBHome {

/**

* create nethod for a session bean
* @eturn casel. TranDBMQWite
* @xception javax.ejb. Creat eExcepti on The exception description.
* @xception java.rm .Renot eExcepti on The exception description.
*/
casel. Dat agram creat e()
throws javax.ejb. CreateException, java.rm .RenoteException;
}

Datagram.java

package casel;
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/**

* This is an Enterprise Java Bean Renpte Interface

*/

public interface Datagram extends javax.ejb. EJBObject {

*

/

@eturn void

@ar am nessage java.l ang. String

@ar am dat asour ceNanme java.lang. String

@ar am qcf Name j ava.l ang. String

@ar am queueNane java.l ang. String

@aram rol | back bool ean

@xception String The exception description.
@xception String The exception description.

L R A

*

*/
void put(java.lang. String nessage, java.lang.String datasourceNane,
java.lang. String qcfName, java.lang. String queueNane,
bool ean rol | back)
throws java.rm . Renot eException, java.lang.Exception;

*

@eturn void

@ar am nessage java.lang. String

@ar am dat asour ceNanme java.lang. String
@aramuserid java.lang. String

@ar am password java.lang. String

@ar am qcf Name j ava.l ang. String

@ar am queueNane java.l ang. String

@ar am rol | back bool ean

@xception String The exception description.
@xception String The exception description.

LR R R T R

*

*/
void put(java.lang. String nessage, java.lang.String datasourceNane,
java.lang. String userid, java.lang. String password,
java.lang. String qcfName, java.lang.String queueNane,
bool ean rol | back)
throws java.rm . Renot eException, java.lang.Exception;

}

DatagramClient.java

i mport javax.nam ng. *;
i mport java.util.*;

i mport casel. *;
public class DatagranClient {

/**

* DBMQNite constructor comment.

*/

public DatagramCient() ({
super();

/**

* Starts the application.

* @aram args an array of command-|ine argunents

*/

public static void main(java.lang.String[] args) {
try

if (args.length < 7)

System out. println("args <Message> <dat asource> <ds_useri d>
<ds_passwd> <qcf> <g> <roll back set to true>");
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return;

}
Hasht abl e env = new Hasht abl e();
env. put (Cont ext. | NI TI AL_CONTEXT_FACTORY,
"comibmejs.ns.jndi.CN nitial Context Factory" );
/'l Replace | ocal host with the hostnane of the server if necessary
env. put ( Cont ext.PROVI DER_URL, "iiop://Ilocal host/" );

Context initial = new Initial Context(env);

/1 Lookup EJB Hone obj ect
hject objref = initial.lookup("casel/ Datagram');

/1 Narrow to appropriate type
Dat agr amHone hone =
(Dat agr anmHone) j avax. rmi . Port abl eRenpt eCbj ect . narr ow obj r ef ,
Dat agr amHone. cl ass) ;
System out . printl n("Put ti ng a nessage to a queue and dat abase then
causi ng roll back." );
Systemout.println("" );

/] Create the renote stub for the EJB

Dat agram t est Bean = hone. create();

Test Bean. put (args[ 0], args[ 1], args[ 2], args[ 3], args[ 4], args[ 5],
ar gs[ 6] . equal sl gnor eCase( " TRUE"))

/1 Insert code to start the application here.

} catch (Exception ex)

ex. print StackTrace();

}
}
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The following are trademarks of IBM Corporation in the United States or other countries or
both:

AIX

DB2

IBM

MQSeries

WebSphere

WebSphere Application Server

Microsoft, Windows, Windows NT and the Windows 95 logo are trademarks or registered
trademarks of Microsoft Corporation.

Java and all Java-based trademarks and logos are trademarks or registered trademarks of Sun
Microsystems, Inc. in the United States and other countries.

Other company, product, and service names, may be trademarks or service marks of others.
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