Java Message Service (JMS) is wide spread and popular messaging API. As JMS is standardized, the same
application code can successfully work with different JIMS implementations: WS MQ, Active MQ, Tibco,
Joram, BEA WebLogic, OpenJMS.

CXF provides a transport that enables endpoints to use JMS queues and topics.

DEFAULT CXF CONSUMER AND PRODUCER USING JMS

Implementing CXF client and service using JMS transport is trivial.
Basically, it is enough to configure two things in WSDL:

a) specify jms transport URI in binding element;

b) define jms address in port element.

WSDL binding and port should look like:

<wsdl : definitions
xm ns:jms="http://cxf.apache.org/transports/jms"

<wsdl : bi ndi ng nane="Greet er _SOAPBi ndi ng" type="tns: Greeter">
<soap: bi ndi ng styl e="docunment” transport="http://cxf.apache.org
/transports/jms"/>

</ wsdl : bi ndi ng>

<wsdl : servi ce nane="JMSG eet er Servi ce">
<wsdl : port bi ndi ng="tns: JMSG  eet er Port Bi ndi ng" name="Gr eeterPort">
<j ms: addr ess
destinati onStyl e="queue"”
j ndi Connecti onFact or yName="Connect i onFact ory"
j ndi Desti nati onName="dynani cQueues/test.cxf.jnstransport. queue">
<j ms: JMSNam ngProperty name="j ava. nam ng.factory.initial"
val ue="or g. apache. acti venq. j ndi . Acti veMQ ni ti al Cont ext Factory"/>
<j ms: JMSNam ngProperty name="j ava. nam ng. provi der. url"
val ue="tcp:/ /Il ocal host: 61616"/>
</j ms: addr ess>
</ wsdl : port>
</ wsdl : service>



CXF clients and servers implemented in java or using Spring configuration magically work for this WSDL
(under the hood CXF selects correct JMS Conduit and Destination based on address URL).

Details are described in http://cxf.apache.org/docs/jms-transport.html.

CXF also delivers jms_queue and jms_pubsub examples illustrating using JMS transport with default settings
for ActiveMQ.

SCALABILITY PROBLEMS

Unfortunately there are two main scalability drawbacks when using default JMS configuration:

1. It doesn't provide sessions pooling and consumers/producers cache
2. Default IMS message consumer is single threaded. It means that only one thread will get messages
from the queue or topic and pass them to further processing.

Both aspects are critical for enterprise applications and their implementation is not an easy task. Is there any
solution? Yes: Spring JMS functionality and CXF Features. Let discuss them in detail.

- Some JMS vendors provide integrated session pooling and consumers/producers cache in
ConnectionFactory. In this case using Spring CachingConnectionFactory is not necessary. Please refer
vendor documentation to clear it.

SPRING JMS FUNCTIONALITY

Spring provides a number of useful classes that helps to implement scalable JMS application. Important for
us are: org.springframework.jms.connection.CachingConnectionFactory
org.springframework.jms.listener.DefaultMessageListenerContainer

CachingConnectionFactory

CachingConnectionFactory provides session pooling, consumers and producers cache. Bellow is a sample
configuration of CachingConnectionFactory:

<bean i d="cachi ngConnecti onFactory" class="org. springframework.jns.connection.
Cachi ngConnecti onFact ory" >
<property nanme="tar get Connecti onFactory">
<bean cl ass="org. apache. acti veny. Acti veMXonnecti onFact ory" >
<property nanme="broker URL" val ue="tcp://|ocal host:
61616" />
</ bean>
</ property>
<property name="sessi onCacheSi ze" val ue="20"/>
<property name="cacheProducers" val ue="true"/>
<property nanme="cacheConsuners" val ue="true"/>
</ bean>

As you can see it is possible to set the size of the session pool and switch on producers and consumers
caching.


http://cxf.apache.org/docs/jms-transport.html

DefaultMessageListenerContainer

DefaultMessageListenerContainer enables getting messages from the destination in parallel, using multiple
threads.
Configuration of DefaultMessageListenerContainer looks like:

<bean i d="queueCont ai ner Li stener"
class="org. springframework.jms.|istener.

Def aul t MessageLi st ener Cont ai ner ">
<property name="connectionFactory" ref="connectionFactory" />
<property nanme="destinati onName" val ue="Q W OQUT" />
<property name="nessageli stener" ref="sinplelListener" />
<property nanme="cachelLevel " val ue="3" />
<property nanme="concurrent Consuners" val ue="10" />
<property name="maxConcurrent Consuners" val ue="50" />

</ bean>

It is possible to define here:

1. Initial and maximal number of concurrent consumers. This tells the Spring to always start up a initial
number of consumers (concurrentConsumers). When a new message has been received, if the
maxConcurrentConsumers has not been reached, then a new consumer is created to process the
message.

2. Cache level (3- cache connections, sessions and consumers; 2 — cache connections and sessions,
1 — cache connections only)

3. Specify message listener class (implementing MessageListener interface) and connection factory.

It is important to be aware of following things related to consumers caching:

® jt doesn't make sense to increase the number of concurrent consumers for a JMS topic. This just
leads to concurrent consumption of the same message.

® the concurrentConsumers property and the maxConcurrentConsumers property can be modified at
runtime, for example, via JIMX.
For the details you can refer following Bruce Snider's blog.

You can see that Spring provides solution for both mentioned scalability aspects. But how we can use it in
CXF?

CXF FEATURES

As the CXF JMS implementation is based the Spring JMS classes the user can benefit from described Spring
JMS functionality.

CXF allows to configure details of the JMS transport using the JmsConfigFeature. A Feature is something
that is able to customize a Server, Client, or Bus, typically adding capabilities. In our case we will add a
feature in jaxws:endpoint and jaxws:client to tune the JMS transport.


http://bsnyderblog.blogspot.com/2010/05/tuning-jms-message-consumption-in.html

Server configuration

<bean i d="cachi ngConnecti onFactory" class="org. springframework.jns.connection.
Cachi ngConnecti onFact ory" >
<property nanme="t ar get Connecti onFact ory" >
<bean cl ass="org. apache. acti veny. Acti veMonnecti onFact ory">
<property nanme="broker URL" val ue="tcp://I| ocal host:
61616" />
</ bean>
</ property>
<property name="sessi onCacheSi ze" val ue="20"/>
<property name="cacheConsuners" val ue="true"/>
</ bean>
<bean id="jmsConfig" class="org.apache. cxf.transport.jns. JMSConfiguration"
p: connecti onFact ory-ref ="cachi ngConnecti onFact ory"
p: cacheLevel =" 3"
p: concurr ent Consuner s="16"
p: maxConcur r ent Consuner s=" 16"
p: target Destinati on="Q HSC'
p: wr apl nSi ngl eConnecti onFact ory="fal se"
/>

<j axws: endpoi nt id=" JMSG eeter Service" address="jns://"
i npl ement or =" #JMSGr eet er Ser vi cel npl ">
<j axws: f eat ures>
<bean cl ass="org. apache. cxf.transport.jns.
JMSConf i gFeat ure" >
<p:jmsConfig-ref="jnmsConfig">
</ bean>
</jaxws: features>
</ j axws: endpoi nt >

You can see that the endpoint configuration contains the JIMSConfigFeature that has a JMSConfiguration
property.

JMSConfiguration supports all settings that we have seen in Spring DefaultMessageListenerContainer:
cached connection factory with session pool size, number of concurrent consumers, cache level. All settings
of IMSConfiguration are described in details in http://cxf.apache.org/docs/using-the-jmsconfigfeature.html.
Using this configuration the server application can be tuned to achieve optimal performance in our target
environment.


http://cxf.apache.org/docs/using-the-jmsconfigfeature.html

Client configuration

<bean i d="cachi ngConnecti onFactory" class="org. springframework.jns.connection.
Cachi ngConnecti onFact ory" >
<property nanme="t ar get Connecti onFact ory" >
<bean cl ass="org. apache. acti veny. Acti veMonnecti onFact ory">
<property nanme="broker URL" val ue="tcp://I| ocal host:
61616" />
</ bean>
</ property>
<property name="sessi onCacheSi ze" val ue="20"/>
<property nanme="cacheProducers" val ue="true"/>
</ bean>

<bean id="jmsConfig" class="org.apache. cxf.transport.jns. JMSConfiguration"
p: connecti onFact ory-ref="connecti onFactory" p:targetDestinati on="Q HSC'
p: wr apl nSi ngl eConnecti onFactory="fal se" />

<j axws:client id="JMSG eeterService" address="jnms://"
servi ceC ass="com soper a. servi ces. t poc. event gener at or. Event Gener at or ” >
<j axws: f eat ures>
<bean cl ass="org. apache. cxf.transport.jns.
JMSConf i gFeat ure" >
<property name="jmsConfig" ref="jmsConfig"/>
</ bean>
</jaxws: features>
</jaxws:client>

Client configuration looks very similar to the server one except two things:

1. CachingConnectionFactory activates producers caching instead consumers caching;
2. JMScConfiguration hasn’t concurrent consumers settings: client concurrency is under application
control and can be implemented using standard Java concurrency API.

CONCLUSION

It is possible to achieve scalability of a CXF client and service using Spring JMS functionality and the CXF
JMS Configuration Feature.

It is not necessary to write any line of code, just configure and leverage already existing stuff.

Using this feature can have essential invluence on the performance for some environments: in one Prove Of
Concept | have improved CXF service throughput on 360% (from 500 to 1800 msg/sec) just using session
pool and multithread JMS consumer!

Reference performance numbers for SOAP over JMS are represented in Christian Schneider's article, so you
can easily compare it with own results and make appropriate tunning if necessary.

REFERENCES

1. CXF JMS Transport: http://cxf.apache.org/docs/jms-transport.html
2. CXF Features: http://cxf.apache.org/docs/features.html


http://www.liquid-reality.de/pages/viewpage.action?pageId=5865562
http://cxf.apache.org/docs/jms-transport.html
http://cxf.apache.org/docs/features.html

. Spring JMS functionality: http://static.springsource.org/spring/docs/3.0.x/spring-framework-reference
/html/jms.html

. Spring JMS performance tunning: http://bsnyderblog.blogspot.com/2010/05/tuning-jms-message-
consumption-in.html

. CXF performance: http://www.liquid-reality.de/pages/viewpage.action?pageld=5865562


http://static.springsource.org/spring/docs/3.0.x/spring-framework-reference/html/jms.html
http://static.springsource.org/spring/docs/3.0.x/spring-framework-reference/html/jms.html
http://bsnyderblog.blogspot.com/2010/05/tuning-jms-message-consumption-in.html
http://bsnyderblog.blogspot.com/2010/05/tuning-jms-message-consumption-in.html
http://www.liquid-reality.de/pages/viewpage.action?pageId=5865562

	Scalable CXF applications using JMS transport

