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Preface

Apache ActiveMQ is an open source message broker written in Java together with a full Java Message Service (JMS) client.
It provides "Enterprise Features" which in this case means fostering the communication from more than one client or server.
Supported clients include Java via JMS 1.1 as well as several other "cross language" clients. The communication is managed
with features such as computer clustering and ability to use any database as a JMS persistence provider besides virtual memory,
cache, and journal persistency.

The ActiveMQ project was originally created by its founders from LogicBlaze in 2004, as an open source message broker, hosted
by CodeHaus. The code and ActiveMQ trademark were donated to the Apache Software Foundation in 2007, where the founders
continued to develop the codebase with the extended Apache community.

ActiveMQ employs several modes for high availability, including both file-system and database row-level locking mechanisms,
sharing of the persistence store via a shared filesystem, or true replication using Apache ZooKeeper. A robust horizontal scaling
mechanism called a Network of Brokers, is also supported out of the box. In the enterprise, ActiveMQ is celebrated for its
flexibility in configuration, and its support for a relatively large number of transport protocols, including OpenWire, STOMP,
MQTT, AMQP, REST, and WebSockets.

ActiveMQ is used in enterprise service bus implementations such as Apache ServiceMix and Mule. Other projects using
ActiveMQ include Apache Camel and Apache CXF in SOA infrastructure projects. (Source: https://en.wikipedia.org/wiki/-
Apache_ActiveMQ)

In this book, we provide a series of tutorials on Apache ActiveMQ that will help you kick-start your own projects. We cover
a wide range of topics, from Apache ActiveMQ Best Practices, to Load Balancing and File Transfer Examples. With our
straightforward tutorials, you will be able to get your own projects up and running in minimum time.
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About the Author

JCGs (Java Code Geeks) is an independent online community focused on creating the ultimate Java to Java developers resource
center; targeted at the technical architect, technical team lead (senior developer), project manager and junior developers alike.

JCGs serve the Java, SOA, Agile and Telecom communities with daily news written by domain experts, articles, tutorials, reviews,
announcements, code snippets and open source projects.

You can find them online at https://www.javacodegeeks.com/
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Chapter 1

ActiveMQ "Hello World" Example

In this example, we shall show you how to make use of ActiveMQ as a message broker for exchanging messages between
applications connected via a network. Before starting with our example, it is expected that we have a basic understanding of
JMS concepts and Java/J2EE. JMS stands for Java Messaging Service, which is a JAVA API that helps communication between
two applications connected via a network or two components within an application that communicate by exchanging messages.
The messages are exchanged in an asynchronous and reliable manner.

There are several JIMS providers like TIBCO EMS, JBOSSMQ etc., which act as Message Oriented Middleware (MOM) and
ActiveMQ (Apache) is one of them. The software versions that we will be using to build this example is Java v8 and ActiveMQ
v 5.14.5.

1.1 Introduction

ActiveMQ is an open source, message broker (MOM-Message Oriented Middleware) that implements the JMS APL It is
lightweight and open source. In this example, we will see how to use ActiveMQ as a JMS provider.

1.2 How to setup ActiveMQ

¢ Download ActiveMQ from Download ActiveMQ

* Extract the ActiveMQ downloaded zip file to any location in your computer

* Open command prompt and go to the bin directory of extracted activemq folder
* Type activemqg.bat start, to start activemq

» The command prompt will state that activemq has been started by this statement - INFO | Apache ActiveMQ 5.14.5
(localhost, ID:xxxx) started (please refer screenshot). Please refer the activeMQ image below
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Figure 1.1: Running ActiveMQ bat

* You can also try to open ActiveMQ console using the link "https://localhost:8161/admin/" with admin/admin as username and
password. It should open as below:

i Tre P

Homa | Quauss | Topics | Subscribers | Connections | Network | Schaduled | Send

Welcome!
Welcome to the Apache ActiveMQ Console of localhost {1D: b

You can find more infermation about Apache ActiveMQ on the Apache ActiveMQ Site

Broker

Name localhost

ERER

Figure 1.2: ActiveMQ Console

* The ActiveMQ console gives us information about the queue and the topic which we can monitor when we exchange messages

1.3 Using ActiveMQ in a Java project (example using eclipse)

* Let us now create a dynamic web project in eclipse and create our MessageSender and MessageReceiver classes to
see how a message is exchanged using ActiveMQ

* Copy the jar files from extracted ActiveMQ/lib folder in your system to the lib folder of dynamic web project just created in
eclipse

* Create two classes one for sending the message (MessageSender.java) and another for receiving the message (MessageRe-
ceiver.java). Please refer code snippets below
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This class is used to send a text message to the queue. The JMS class MessageProducer.java has a method send () , which will
be used here to send the message.

MessageSender.java

package com.activemg.sender;

import javax.jms.Connection;

import javax.jms.ConnectionFactory;
import javax.jms.Destination;
import javax.jms.JMSException;
import javax.jms.MessageProducer;
import javax.jms.Session;

import javax.jms.TextMessage;

import org.apache.activemg.ActiveMQConnection;
import org.apache.activemg.ActiveMQConnectionFactory;

public class MessageSender {

//URL of the JMS server. DEFAULT_BROKER_URL will just mean that JMS server is on <+
localhost
private static String url = ActiveMQConnection.DEFAULT_BROKER_URL;

// default broker URL is : tcp://localhost:61616"
private static String subject = "JCG_QUEUE"; // Queue Name.You can create any/many <
gueue names as per your requirement.

public static void main (String[] args) throws JMSException {
// Getting JMS connection from the server and starting it
ConnectionFactory connectionFactory = new ActiveMQConnectionFactory (url);
Connection connection = connectionFactory.createConnection();
connection.start ();

//Creating a non transactional session to send/receive JMS message.
Session session = connection.createSession (false,
Session.AUTO_ACKNOWLEDGE) ;

//Destination represents here our queue ’'JCG_QUEUE’ on the JMS server.
//The queue will be created automatically on the server.

Destination destination = session.createQueue (subject);

// MessageProducer is used for sending messages to the queue.

MessageProducer producer = session.createProducer (destination);
// We will send a small text message saying ’'Hello World!!!’
TextMessage message = session
.createTextMessage ("Hello !!! Welcome to the world of <«

ActiveMQ.");

// Here we are sending our message!
producer.send (message) ;

System.out.println("JCG printing@@ ’"" + message.getText () + "'");
connection.close () ;

This class is used to receive the text message from the queue. The JMS class MessageConsumer. java has a method
receive () , which will be used here to receive the message.

MessageReceiver.java
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package com.activemqg.receiver;

import javax.jms.Connection;

import javax.jms.ConnectionFactory;
import javax.jms.Destination;
import javax.jms.JMSException;
import javax.jms.Message;

import javax.jms.MessageConsumer;
import javax.jms.Session;

import javax.jms.TextMessage;

import org.apache.activemg.ActiveMQConnection;
import org.apache.activemg.ActiveMQConnectionFactory;

public class MessageReceiver {

// URL of the JMS server
private static String url = ActiveMQConnection.DEFAULT_BROKER_URL;
// default broker URL is : tcp://localhost:61616"

// Name of the queue we will receive messages from
private static String subject = "JCG_QUEUE";

public static void main(String[] args) throws JMSException {
// Getting JMS connection from the server
ConnectionFactory connectionFactory = new ActiveMQConnectionFactory (url);
Connection connection = connectionFactory.createConnection();
connection.start ();

// Creating session for seding messages
Session session = connection.createSession (false,

Session.AUTO_ACKNOWLEDGE) ;

// Getting the queue ’'JCG_QUEUE’
Destination destination = session.createQueue (subject);

// MessageConsumer is used for receiving (consuming) messages
MessageConsumer consumer = session.createConsumer (destination);

// Here we receive the message.
Message message = consumer.receive();

// We will be using TestMessage in our example. MessageProducer sent us a <

TextMessage
// so we must cast to it to get access to its .getText () method.
if (message instanceof TextMessage) {
TextMessage textMessage = (TextMessage) message;

System.out.println ("Received message ’'" + textMessage.getText () + " <+

I"),.

}

connection.close();

So now we have the following things:

* A JMS provider is running (Running ActiveMQ as shown in image above)
¢ We have our MessageSender and MessageReceiver classes

* Next we will see how a message is exchanged using Active MQ but before that here is a brief about the classes that we have
used in our code
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Connection — It represents the connection with the JMS provider - ActiveMQ. It is not a database connection.

Destination — It represents a destination on our message provider ActiveMQ i.e. it represents a queue where we will be
sending our messages. In our case we are sending it to queue "JCG_QUEUE" which will be automatically created once the
MessageSender class is executed.

MessageProducer — It represents a producer to send a message to the queue.

MessageConsumer — It represents a receiver to receive a message from the queue.

1.4 Output

We will be running our java classes written above to check how the message is exchanged.

Please follow the steps below:

* In the eclipse Right Click on MessageSender.java — Run As—Java Application to see if our message is sent to the queue. The
Hello message after being successfully sent to the queue gets printed in eclipse output console

_lj lava EE - Active O HelloWarld fsredoomyactiverng/sendenMdessagetender java - Edipse

Fikr Edit Source Helfaclor Mavigale Seasch Project Bun Window  Help

v Sl [ | | P w7 w s i B SR S e R
T MessageSender java &

LOPOPT JaVaR, NS, LEI10M;
imiport javax, jms. TextHessage;

import org.apache.activeng.act ivemQConnect ion;
import org.apsche. activemg.act ivemQConnection®=acbory

public c¢lass MessageSender |

SAURL ef the IM5 server. DEFAULT GROKERUEE will just mean that IMS zerver is on localhpost
private statiec String url = ActiveMiConnecticn. DERSLE TeaRCKES WL

£ default broker URL is ¢ top:// Dgalhost: 61606
private static String selject = "I0G_QUEUE"; | /Y Quews Hame Yoo can creale anySmany quewe nanes as per your ceguicement

public static wvoid main{string[] args) throws IMsException {
ff Getting IMS connection from the sarver and starting it
ConnectionFactory connectionfactory = new AcTiveMQLonnactionFactory{url);
Connaction connection = comnectionFactory.createConnectiond )]
connaction. start(};

Sfcreating a nmon teansactional session Lo send/roceive JIMS messape.

2 Gonsale &

cterminated » MessageSender [Java Application] ChProgram Files\Javatjre1.8.0 13 1%birtjavawexe (May T, 2017, 5:18:40 PR
106G printinged 'Hello 11D Welcoms to the world of ActiveM).’

Figure 1.3: MessageSender.java

* We can also check our ActiveMQ console—Queues tab, to see the number of pending messages in our queue after running the
MessageSender.java
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. -
& Apache
Software Foundation

5 L R u Jir] WEE. FpACRS.OrE

Homse | Gucues | Topics | Bubseribers | Connections | hetwork | Scheduled | Send

Chins Misia Ll . |
: B Queue Views
Queues 4 LR Riiiels QUGG -
Mo bt EF Proding Messames. Nusehed 08 Consimers §i=ssages Pragieeid eaages Virse Uit innirs
i H Tople Views

OO CREUE 1 o i B e Frodiusts Sl To P D u XHL

Subscribers
Views

Figure 1.4: ActiveMQ console with pending message

The producer task is done. It will just create a queue and send a message to it. Now who is going to read that message, it will not
be mentioned in the producer.

Next comes our MessageReceiver class which has a connection and a destination same as explained earlier. Here we also
mention the same queue name that we have used in the MessageSender class to know that we are going to pick the message
from the same queue. The consumer.receive () is used to receive the message. Once the class is run, the message is
received from the queue and gets printed in eclipse output console when we will execute the class.

* In the eclipse Right Click on MessageReceiver.java — Run As—Java Application to see if our message is received from the
queue. The hello message after being successfully received gets printed in eclipse output console.

[.] Java EE - Activel QHelloWarld fsrofeomy actieamidrecaiver/ Messagafieceiver java - Edipse
Fike Edil Source Pelfacior Mavigale Seasch Project Bun Window Hedp

G ,;.'l::-::_t}_l I ! WiE T R o G v o M T :iv',l',_",'i'-i'::e.":: g A s -
1 MessageSenderjava T MessageRecelver|ava @

import javax.jms.IM3Excepticn;

inport javax, jms.Message;

impart javax. jms . Messagecansumer )

import Jawax, jms . Session;

import j.el'u;u: : _jm'j i rvler_'ﬁ*s.:lg-:-:_;

import org,apache, activemg.activeMaConnection;
import org,apache, activen].Act iveMOConnectionfactory

public class MessageReceiver {

£7OURL of the M5 server

private static 'H.I,r"'lrlE: wrl = activenMoonneclicon, DFFALR § HREER LRI ;
Ff default broker URL is 3 top:/flocalhost:els1e”

£ Hame of the gqueus we will receive messages Trom

private statlc string subject = "JCG_QUEUE";

publis statie veid main(string] args) throws IMSException {
fF Getting THS connection +ron The Served
e B il aed aren sommane B isasb o bar s e B P A [ BRSSP PR TR I A

B Cansale =
«terminated » MessageRaceiver [lava Application] ChProgram Filas' Javahjre1.8.0 13 1%bin'javave.ee (May 7, 2017, 54040 PM)
Received message 'Hello [D! Welcome To the world of ActiveMmg.”

Figure 1.5: MessageReceiver.java
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* We can also check our ActiveMQ console—Queues tab, to see the number of dequeued messages from our queue after running
the MessageReceiver.java

- B
e Apache
Software Foundation

i - s - R el ey A

Homse | Queues | Topics | Subscriber | Connections | Networh | Scheduled | Send

Qo Madd Crautls
B Queue Views

= Graph

Queues e

Hammr Humbeet (' Ponading Hessapes Pusebied O Consinerrs H-'-“ﬂn- e iHcisages Deqaicenid Wiews et alionm
» o B Topic Views

.;l_.l.- v Faprd T Pijriph Caelgn w KHL

Subscribars
Views

& XHL

Figure 1.6: ActiveMQ console with received message

1.5 Conclusion

Through this example, we have learned how to configure ActiveMQ and use it to exchange any text message in an asynchronous
manner. Both the sender and receiver classes are independent and we just have to configure the queue name that we want to send
message to and receive message from.
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Chapter 2

ActiveMQ Monitoring Tutorial

Apache ActiveMQ (AMQ) is an open source messaging server written in Java which implements JMS 1.1 specifications. In this
example, I will explain how to monitor an AMQ server.

2.1 Introduction

Apache ActiveMQ (AMQ) is an open source messaging server written in Java which implements JMS 1.1 specifications. Most
of the enterprise applications use AMQ as a building block for their MOM infrastructure, so it’s critical that the AMQ server
functions as expected. In this example, I will explain how to monitor an AMQ server from these four aspects:

* Java Virtual Machine (JVM)

AMQ Web Console
¢ File System

* Message Broker

2.2 Monitor ActiveMQ JVM

AMQ is a JVM. Oracle provides free monitoring tools to monitor the JVM’s CPU, Memory and threads.

* Java Mission Control
¢ jemd Utility

* Java visualVM

¢ JConsole Utility

e jmap Utility

* jps Utility

* jstack Utility

* jstat Utility

* jstatd Daemon

* visualge Utility



https://docs.oracle.com/javase/8/docs/technotes/guides/troubleshoot/tooldescr025.html
https://www.oracle.com/technetwork/java/javaseproducts/mission-control/java-mission-control-1998576.html
https://www.javacodegeeks.com/2016/03/jcmd-one-jdk-command-line-tool-rule.html
https://docs.oracle.com/javase/8/docs/technotes/guides/visualvm/
https://docs.oracle.com/javase/7/docs/technotes/guides/management/jconsole.html
https://docs.oracle.com/javase/8/docs/technotes/guides/troubleshoot/tooldescr014.html
https://docs.oracle.com/javase/8/docs/technotes/guides/troubleshoot/tooldescr015.html
https://docs.oracle.com/javase/8/docs/technotes/guides/troubleshoot/tooldescr016.html
https://docs.oracle.com/javase/8/docs/technotes/guides/troubleshoot/tooldescr017.html
https://docs.oracle.com/javase/7/docs/technotes/tools/share/jstatd.html
https://www.oracle.com/technetwork/java/visualgc-136680.html
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* Native Tools
Open Source JVM monitor tools:

» Stagemonitor
* Pinpoint

* MoSKito

* Glowroot

e Kamon

e ServOne

2.3 Monitor ActiveMQ Web Console

AMQ provides a web console (Ex: https://localhost:8161/admin/index. jsp ) to enable users to administrate and
monitor the AMQ. The administrator can check any queue which has no consumer or has large amounts of pending messages.
AMQ also provides the XML feeds to retrieve the information from the queues. (Ex: https://localhost:8161/admin/
xml/queues. jsp ). Users can use a web application monitoring tool to monitor the web console index web page and the
XML feed page.

Web application monitoring tools:

e updown

* Pingometer
* Uptime Robot
* Pingdom

* StatusCake
* New Relic

* Monitis
 StatusOK

* Monitority
* Montastic

e AppBeat

e Uptrends

* HostTracker
e Site24x7

* SiteScope



https://docs.oracle.com/javase/8/docs/technotes/guides/troubleshoot/tooldescr020.html
https://www.stagemonitor.org/
https://github.com/naver/pinpoint
https://www.moskito.org/
https://glowroot.org/
https://kamon.io/documentation/get-started/
https://www.sevone.com/
https://activemq.apache.org/web-console.html
https://updown.io/
https://pingometer.com/
https://uptimerobot.com/
https://www.pingdom.com/
https://examples.javacodegeeks.com/enterprise-java/servlet/java-servlet-cookie-methods-example/
https://newrelic.com/
https://www.monitis.com/
https://github.com/sanathp/statusok?ref=producthunt
https://monitority.com/
https://www.montastic.com/
https://appbeat.io/
https://www.uptrends.com/
https://www.host-tracker.com/
https://www.site24x7.com/
https://sitescope-help.saas.hpe.com/en/11.40/Online/Content/Resources/_TopNav/_TopNav_Home.htm
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2.4 Monitor ActiveMQ File System

AMQ uses 1o0g4 ] to generate three log files under the data directory with the default settings.

* activemg.log
¢ audit.log

e wrapper.log

The log file’s information and location can be changed by following these instructions. These log files grow as time goes by.
Users can use a file system monitoring tool to monitor the disk space.

File system monitoring tools:

* Watch 4 Folder

* Directory Monitor

e TheFolderSpy

* Track Folder Changes

* FolderChangesView

* Windows Explorer Tracker
* Spy-The-Spy

* SpyMe Tools

* Disk Pulse

¢ File Alert Monitor

2.5 Monitor ActiveMQ Application

AMQ is a message broker which transfers the message from the sender to the receiver. Users monitor the AMQ broker to ensure
that the messaging broker is in a healthy state.

AMAQ broker monitoring tools:

* AMQ JMX MBeans

* AMQ Advisory Message

* Visualisation

e Statistics

* jmxtrans

e ActiveMQ Monitor (AMon)

* Apache ActiveMQBrowser

* HermesJMS

* HermesJMS/soapUI

* Hyperic HQ and Hyperic HQ Enterprise
* FuseHQ (based on Hyperic HQ Enterprise)



https://activemq.apache.org/how-do-i-change-the-logging.html
https://www.softpedia.com/get/System/File-Management/Watch4Folder.shtml
https://directorymonitor.com/
https://www.softpedia.com/get/System/File-Management/TheFolderSpy.shtml
https://trackfolderchanges.codeplex.com/
https://www.softpedia.com/get/System/File-Management/FolderChangesView.shtml
https://www.trisunsoft.com/windows-explorer-tracker/
https://www.softpedia.com/get/System/File-Management/Spy-The-Spy.shtml
https://www.softpedia.com/get/PORTABLE-SOFTWARE/System/System-Enhancements/Windows-Portable-Applications-Portable-SpyMe-Tools.shtml
https://www.diskpulse.com/
https://www.softpedia.com/get/System/File-Management/File-Alert-Monitor.shtml
https://www.enterpriseintegrationpatterns.com/patterns/messaging/MessageBroker.html
https://activemq.apache.org/jmx.html
https://www.javatips.net/api/org.apache.activemq.advisory.advisorysupport
https://activemq.apache.org/visualisation.html
https://activemq.apache.org/statisticsplugin.html
https://github.com/jmxtrans/jmxtrans
https://www.ttmsolutions.com/Transactional_Software_Solutions/Active_Monitor_AMon.php
https://sourceforge.net/projects/activemqbrowser/
https://www.hermesjms.com/confluence/display/HJMS/Home
https://www.soapui.org/JMS/working-with-jms-messages.html
https://www.hyperic.com/products/open-source-systems-monitoring
https://www.hyperic.com/products/enterprise-systems-monitoring
https://fusesource.com/products/fuse-hq/
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iTKO LISA Test

e Geronimo Administration Console (JMS Resources)
* Media Driver Integrated Console

* Hawt

¢ Jolokia

2.6 Java Example

In this example, I will demonstrate how to build a simple Java scheduler application which monitors AMQ queues and then sends
notifications when it detects a queue with no consumers or a large amount of pending messages.

2.6.1 Technologies used

The example code in this article was built and run using:

Java 1.8.101 (1.8.x will do fine)

Maven 3.3.9 (3.3.x will do fine)

Quartz 2.2.1 (2.x will do fine)

* Eclipse Neon (Any Java IDE would work)

2.6.2 Data Model

AMQ provides a XML feeds to retrieve the information from the queues.
https://localhost:8161/admin/xml/queues.jsp

<queues>
<gueue name="test.queue">
<stats size="0" consumerCount="0" enqueueCount="0" dequeueCount="0" />
<feed>
<atom>queueBrowse/test.queue?view=rss&amp; feedType=atom_1.0</atom>
<rss>queueBrowse/test.queue?view=rss&amp; feedType=rss_2.0</rss>
</feed>
</queue>
</queues>

I create a ListOfActiveMgQueue to map to the root of the XML element queues .
ListOfActiveMgQueue.java

package jcg.demo.model;

import java.util.List;

import javax.xml.bind.annotation.XmlRootElement;
@XmlRootElement (name = "queues")

public class ListOfActiveMgQueue {

private List queue;

public List getQueue () {
return queue;



https://www.itko.com/products/jms.jsp
https://cwiki.apache.org/GMOxDOC11/geronimo-administration-console.html#GeronimoAdministrationConsole-JMSServer
https://mediadriver.com/software/
https://hawt.io/
https://jolokia.org/
https://localhost:8161/admin/xml/queues.jsp
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I create a Act iveMgQueue to map to the child element queue .

public void setQueue (List queue) {
this.queue = queue;

ActiveMgQueue.java

package jcg.demo.model;

import
import
import
import

javax.xml.bind.annotation.XmlAccessType;
javax.xml.bind.annotation.XmlAccessorType;
javax.xml.bind.annotation.XmlAttribute;
javax.xml.bind.annotation.XmlRootElement;

@XmlRootElement (name="queue")
@XmlAccessorType (XmlAccessType.FIELD)

public

class ActiveMgQueue {

@XmlAttribute
private String name;
private Stats stats;

public String getName () {

return name;

public Stats getStats () {
return stats;

public void setName (String name) {
this.name = name;

public void setStats (Stats stats) {
this.stats = stats;

I create a St ats to map to the child element stats .

Stats.java

package jcg.demo.model;

import
import
import
import

javax.xml.bind.annotation.XmlAccessType;
javax.xml.bind.annotation.XmlAccessorType;
javax.xml.bind.annotation.XmlAttribute;
javax.xml.bind.annotation.XmlRootElement;

@XmlRootElement
@XmlAccessorType (XmlAccessType.FIELD)
public class Stats {

@XmlAttribute

private Integer size;
@XmlAttribute

private int consumerCount;
@XmlAttribute
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private int enqueueCount;
@XmlAttribute
private int dequeueCount;

public Integer getSize () {

public

public

public

public

public

public

public

return size;

int getConsumerCount () {
return consumerCount;

int getEnqueueCount () {
return enqueueCount;

int getDequeueCount () {
return dequeueCount;

void setSize (Integer size) {
this.size = size;

void setConsumerCount (int consumerCount) {
this.consumerCount = consumerCount;

void setEnqueueCount (int enqueueCount) {
this.enqueueCount = enqueueCount;

void setDequeueCount (int dequeueCount) {
this.dequeueCount = dequeueCount;

2.6.3 Monitor Service

Create a monitor service which monitors the given AMQ server’s queues and invokes the NotificationService to send an
email when it detects that the queue has no consumers or there is a queue with too many pending messages.

ActiveMQMonitorService.java

package jcg.

import
import
import
import
import

import
import

import

public

java.
java.
Jjava.
java.
java.

demo.service;

io.
io.
net
net

net.

jcg.demo
jcg.demo
jcg.demo

IOException;
InputStream;
.MalformedURLException;
.URL;

URLConnection;

.model.ActiveMgQueue;
.model.NotificationEmail;
.model.ListOfActiveMgQueue;

class ActiveMQMonitorService {

private ActiveMgQueueTransformer transformer = new ActiveMgQueueTransformer () ;
private NotificationService notService = new NotificationService();
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@SuppressWarnings ("resource")
public void monitorAndNotify (String brokerUrl, String username, String password, <=
int maxPendingMessageLimit) {
System.out.println ("monitorAndNotify starts for " + brokerUrl);
NotificationEmail email = dummyEmail ();
InputStream xmlFeedData = readXmlFeeds (brokerUrl, username, password);

ListOfActiveMgQueue activeMgXmlData = transformer.convertFromInputStream( <+
xmlFeedData) ;
if (activeMgXmlData != null) {
for (ActiveMgQueue queue : activeMgXmlData.getQueue()) {
if (queue.getStats () .getConsumerCount () == 0) {
email.setSubject ("Must check activeMQ, queue: " + <&
queue.getName () + " has no consumer.");

notService.sendEmail (email) ;

else(
int pendingMessageCounts = queue.getStats().getSize <
() — queue.getStats () .getEnqueueCount () ;
if ( pendingMessageCounts > maxPendingMessagelLimit) {
email.setSubject ("Must check activeMQ, <~
queue: " + queue.getName() + " has large <
pending message. ");
notService.sendEmail (email) ;

}

System.out.println ("monitorAndNotify completes for " + brokerUrl);
private InputStream readXmlFeeds (String brokerUrl, String username, String password <
try {

URL url = new URL (brokerUrl);
URLConnection uc = url.openConnection () ;

String userpass = username + ":" + password;
String basicAuth = "Basic " + javax.xml.bind.DatatypeConverter. <
printBase64Binary (userpass.getBytes());

uc.setRequestProperty ("Authorization", basicAuth);
return uc.getInputStream();

} catch (MalformedURLException e) {
e.printStackTrace () ;

} catch (IOException e) {
e.printStackTrace () ;

return null;

private NotificationEmail dummyEmail () {
NotificationEmail noConsumerEmail = new NotificationEmail ();
noConsumerEmail.setFromAddress ("monitorApplnoreply.com") ;
noConsumerEmail.setToAddress ("activeMQServerMonitorTeam@test.com") ;
noConsumerEmail.setBody ("test email body message");
return noConsumerEmail;
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 Line 22: Read the AMQ queue data
* Line 24: Transform the AMQ queue data from InputStreamto ListOfActiveMgQueue
 Line 27: Send notification when detects the queue has no consumer

 Line 33: Send notification when detects the queue has large pending messages

2.6.4 AQuartz Job

Create a Quartz job to monitor the AMQ server.
QuartzJob.java

package jcg.demo.scheduler.quartz2;

import java.time.LocalDateTime;
import java.util.List;

import org.quartz.Job;
import org.quartz.JobExecutionContext;
import org.quartz.JobExecutionException;

import jcg.demo.model.NotificationEmail;
import jcg.demo.service.ActiveMQMonitorService;
import jcg.demo.service.NotificationService;

[ x*
* This class implements Quartz Job interface, anything you wish to be executed
by the Quartz Scheduler should be here it should invokes business class to
* perform task.
*

*

* Qauthor Mary.Zheng
*

*/
public class QuartzJob implements Job {

private static final String LOGIN = "admin";
private static final int MAX_PENDING_MESSAGE_SIZE_LIMIT = 10;
private String brokerXmlUrl = "https://localhost:8161/admin/xml/queues. jsp";

private ActiveMQMonitorService activeMgMonitorService = new ActiveMQMonitorService <>
()7

@Override

public void execute (JobExecutionContext context) throws JobExecutionException {
LocalDateTime localTime = LocalDateTime.now () ;
System.out.println (Thread.currentThread() .getName () + ": Run QuartzJob at " <

+ localTime.toString());

activeMgMonitorService.monitorAndNotify (brokerXmlUrl, LOGIN, LOGIN, <
MAX_PENDING_MESSAGE_SIZE_LIMIT) ;
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2.6.5 Monitor Application

Create a monitor application which runs every minutes to monitor the given AMQ server’s queues and sends notifications when
it detects that the queue has no consumers or there is a queue with too many pending messages.

QuartzSchedulerApp.java

package jcg.demo.scheduler.quartz2;
import java.util.List;

import org.quartz.CronScheduleBuilder;
import org.quartz.JobBuilder;

import org.quartz.JobDetail;

import org.quartz.JobExecutionContext;
import org.quartz.Scheduler;

import org.quartz.Trigger;

import org.quartz.TriggerBuilder;

import org.quartz.impl.StdSchedulerFactory;

[ * %
* This application schedule a job to run every minute
*
* Qauthor Mary.Zheng
*
*/
public class QuartzSchedulerApp {

private static final String TRIGGER_NAME = "MyTriggerName";
private static final String GROUP = "simple_Group";
private static final String JOB_NAME = "someJob";

private static Scheduler scheduler;

public static void main(String[] args) throws Exception {
System.out.println ("QuartzSchedulerApp main thread: " + Thread. <
currentThread () .getName ()) ;

scheduler = new StdSchedulerFactory () .getScheduler () ;
scheduler.start ();

List currentJobs = scheduler.getCurrentlyExecutingJobs () ;
for (JobExecutionContext currJob : currentJobs) {
System.out.println ("running job" + currJob.toString() + currJob. ¢
getJobDetail ());

Trigger trigger = buildCronSchedulerTrigger();
scheduleJob (trigger) ;

private static void scheduleJob (Trigger trigger) throws Exception {

JobDetail someJobDetail = JobBuilder.newJob (QuartzJob.class) .withIdentity ( ¢
JOB_NAME, GROUP) .build();

scheduler.scheduleJob (someJobDetail, trigger);

private static Trigger buildCronSchedulerTrigger () {
String CRON_EXPRESSION = "0 x % % % 2";
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Trigger trigger = TriggerBuilder.newTrigger () .withIdentity (TRIGGER_NAME, <+
GROUP)
.withSchedule (CronScheduleBuilder.cronSchedule( ¢
CRON_EXPRESSION)) .build() ;

return trigger;

2.6.6 Monitor Application execution

Start the AMQ server locally ad then execute the monitor application.
Output

QuartzSchedulerApp main thread: main

SLF4J: Failed to load class "org.slf4j.impl.StaticLoggerBinder".

SLF4J: Defaulting to no-operation (NOP) logger implementation

SLF4J: See https://www.slfdj.org/codes.html#StaticLoggerBinder for further details.

DefaultQuartzScheduler_Worker-1: Run QuartzJob at 2017-12-28T14:15:00.058

monitorAndNotify starts for https://localhost:8161/admin/xml/queues. jsp

NotificationService send email EmailNotification [ toAddress=activeMQServerMonitorTeam@test <
.com, subject=Must check activeMQ, queue: test.queue has no consumer., body=test email <>
body message]

monitorAndNotify completes for https://localhost:8161/admin/xml/queues. jsp

DefaultQuartzScheduler_Worker—-2: Run QuartzJob at 2017-12-28T14:16:00.002

monitorAndNotify starts for https://localhost:8161/admin/xml/queues. jsp

NotificationService send email EmailNotification [ toAddress=activeMQServerMonitorTeam@test <
.com, subject=Must check activeMQ, queue: test.queue has no consumer., body=test email <=
body message]

monitorAndNotify completes for https://localhost:8161/admin/xml/queues. jsp

2.7 Summary

In this example, I outlined how to monitor an AMQ server from four aspects: JVM, AMQ web console, the data file system, and
the message broker. I also built a simple Java monitor application to monitor the AMQ based on the web console. There are
lots of monitoring tools in the market. Use your best judgement to pick the best monitoring tool for your business. Here are few
items to consider when choosing a monitoring tool:

* any security concern?
* any impact to the AMQ server?

* any interface to your notification tool?

2.8 Download the Source Code

This example consists of a Quartz scheduler to monitor an AMQ server based on the web console queue data. You can download
the full source code of this example here: Apache ActiveMQ Monitoring Tutorial



https://examples.javacodegeeks.com/wp-content/uploads/2017/12/activemq-monitor-demo.zip
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Chapter 3

ActiveMQ Best Practices Tutorial

Apache ActiveMQ is an open source messaging server written in Java which implements JMS 1.1 specifications. In this chapter,
you will learn how to develop a few Java applications which integrate ActiveMQ to send and receive messages to and from
destinations. If you already know how to install and configure ActiveMQ, you can skip the first four chapters.

3.1 Introduction

Apache ActiveMQ (AMQ) is IMS 1.1 implementation from the Apache Software Foundation.

AMQ is a message broker which translates the messages from the sender to the receiver. Message brokers are the building blocks
of message-oriented middleware (MOM) architecture.

AMQ is one of the best open source messaging and Integration Patterns server. It provides a communication between applications,
as well as fulfills both notification and inter-operation needs among the applications.

3.2 Install an ActiveMQ Server

Most of business applications treat the AMQ as an infrastructure resource. We will install an AMQ server as a standalone server
in this chapter. Follow these instructions, we installed the AMQ 5.15.0.

3.3 Start the ActiveMQ Server

Navigate to \apache-activemg-5.15.0\bin\win64 directory and click on the activemqg.bat to start the server.

The output below demonstrates that the server started successfully.

server.log

Jvm 1 | INFO | Apache ActiveMQ 5.15.0 (localhost, ID:SL2LS431841 <
-57319-1512184574307-0:1) started

Jvm 1 | INFO | For help or more information please see: https://activemg.apache.org

3.4 Monitor the ActiveMQ Server

AMQ provides a web console application to monitor and administrate. After the AMQ server starts, follow the steps below to
launch the web console.



https://activemq.apache.org/
https://www.oracle.com/technetwork/java/docs-136352.html
https://www.apache.org/
https://www.enterpriseintegrationpatterns.com/patterns/messaging/MessageBroker.html
https://docs.oracle.com/cd/E19340-01/820-6424/aeraq/index.html
https://www.enterpriseintegrationpatterns.com/patterns/messaging/
https://activemq.apache.org/getting-started.html
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* Open a Browser: Chrome, IE, Firefox, etc
* Enter the URL: 1localhost:8161/admin/index.php

 Enter admin/admin as username/password

Here you should see the "Welcome" page. Users can send, read, and delete messages via the web console.

3.5 Business Use Cases

Company X provides services to customers. Each new customer will be set up at billing and support systems.

In this chapter, we will demonstrate how to build customer on-boarding process, billing system, support application, and integrate
them via AMQ:

* OnBoardNewCustomerApp which sets up new customers and sends the new customer events to ActiveMQ customer topic

* ConfigBillingForNewCustomerApp which listens to the new customer events from the virtual topic and configures it
into the billing application

* ConfigSupportForNewCustomerApp which listens to the new customer events from the virtual topic and configures it
into the support application

3.6 Define JMS Message

3.6.1 Message Destination

For this business use case, both billing and support systems get notified when new customer joins. We choose the publish/sub-
scribe message pattern to build the OnBoardNewCustomerApp which publishes the customer event to AMQ broker topic:
VirtualTopic.Customer.Topic . There are three special characters reserved by AMQ when naming the destination:

* . isused to separate names in a path
* x is used to match any name in a path

* > is used to recursively match any destination starting from this name

3.6.2 Message Header

The message header provides meta data about the message used by both clients and the AMQ brokers. There are sets of pre-
defined JMS message header. Giving two examples below:

* JMSXGroupID : utilize this if you want some group of message to always go to same consumer

e JMXCorrelationId : use this to link the message together

3.6.3 Message Body

The message body is the actual message that integrates the applications together. For this example, the message is Json format
of the CustomerEvent .

CustomerEvent
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package jcg.demo.model;

public class CustomerEvent ({
private String type;
private Integer customerId;

public CustomerEvent (String type, Integer customerId) {
this.type = type;
this.customerId = customerId;

public String getType () {
return type;

public Integer getCustomerId() {
return customerId;

public String toString () {
return "CustomerEvent: type(" + type + "), customerId(" + customerId + ")";

’

public String getCustomerDetailUri () {
return "https://localhost:8080/support/customer/" + customerId;

3.6.4 Configure Virtual Topic

AMAQ server installation comes with a ready to use configuration file. Modify the activemg.xml to add below to allow AMQ
Broker forwards the messages from any topic named as VirtualTopic. x.Topic to any virtutal topic destination with name
starts as Consumer.*.

activemq.xml

<destinationInterceptors>
<virtualDestinationInterceptor>
<virtualDestinations>

<virtualTopic name="VirtualTopic.>" prefix="Consumer.x*." selectorAware=" <
false"/>
<virtualTopic name="JCG.>" prefix="VTC.x." selectorAware="true"/>

</virtualDestinations>
</virtualDestinationInterceptor>
</destinationInterceptors>

* line 4: Configure Virtual Topic to disable selectorAware

* line 4: Configure Virtual Topic to enable selectorAware

Restart the AMQ server after the configuration file updates.

3.7 ActiveMQ Java Client Library

Add ActiveMQ Java library to the project pom.xml.

pom.xml
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<dependency>
<groupld>org.apache.activemg</groupId>
<artifactId>activemg-client</artifactId>
<version>5.15.0</version>

</dependency>

3.8 Publish Message Application

In this example, you will see how to create Act iveMQMessgeProducer to send the messages.

3.8.1 ActiveMQMessgeProducer

A Java class wraps the ActiveMQ Java API to send the messages.
ActiveMQMessgeProducer

package jcg.demo.activemg;
import java.util.Random;

import javax.jms.Connection;

import javax.Jms.ConnectionFactory;
import javax.jms.Destination;
import javax.jms.JMSException;
import javax.jms.MessageProducer;
import javax.jms.Session;

import javax.jms.TextMessage;

import org.apache.activemg.ActiveMQConnectionFactory;

import org.apache.activemg.RedeliveryPolicy;
import com.google.gson.Gson;
import jcg.demo.jms.util.DataUtil;

/ %%

* A simple message producer which sends the message to

*

* Qauthor Mary.Zheng
*

*/
public class ActiveMQMessageProducer {

the ActiveMQ Broker.

private static final String ACTION_ID_HEADER = "actionId";
private static final String ACTION_HEADER = "action";

private ConnectionFactory connFactory;
private Connection connection;

private Session session;

private Destination destination;

// https://docs.oracle.com/javaee/7/api/javax/jms/MessageProducer.html

private MessageProducer msgProducer;

private String activeMgBrokerUri;
private String username;
private String password;
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public ActiveMQMessageProducer (final String activeMgBrokerUri, final String <+
username, final String password) {

super () ;
this.activeMgBrokerUri = activeMgBrokerUri;
this.username = username;

this.password = password;

public void setup(final boolean transacted, final boolean isDestinationTopic, final ¢
String destinationName)
throws JMSException {
setConnectionFactory (activeMgBrokerUri, username, password);
setConnection () ;
setSession (transacted) ;
setDdestination (isDestinationTopic, destinationName) ;
setMsgProducer () ;

public void close () throws JMSException {
if (msgProducer !'= null) {
msgProducer.close () ;
msgProducer = null;

if (session != null) {
session.close () ;
session = null;

}

if (connection != null) {
connection.close();
connection = null;

public void commit (final boolean transacted) throws JMSException {
if (transacted) {
session.commit () ;

public void sendMessage (final String actionVal) throws JMSException {
TextMessage textMessage = buildTextMessageWithProperty (actionVal) ;
msgProducer.send(destination, textMessage);
// msgProducer.send (textMessage, DeliveryMode.NON_PERSISTENT, 0, 0);

private TextMessage buildTextMessageWithProperty (final String action) throws <+
JMSException {
Gson gson = new Gson();
String eventMsg = gson.todson (DataUtil.buildDummyCustomerEvent ()) ;
TextMessage textMessage = session.createTextMessage (eventMsqg) ;

Random rand = new Random() ;

int value = rand.nextInt (100);

textMessage.setStringProperty (ACTION_HEADER, action);
textMessage.setStringProperty (ACTION_ID_HEADER, String.valueOf (value));

return textMessage;
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private void setDdestination (final boolean isDestinationTopic, final String <+
destinationName) throws JMSException {
if (isDestinationTopic) {

destination = session.createTopic (destinationName) ;
} else {
destination = session.createQueue (destinationName) ;
}
}
private void setMsgProducer () throws JMSException {
msgProducer = session.createProducer (destination);

private void setSession(final boolean transacted) throws JMSException {
// transacted=true for better performance to push message in batch mode
session = connection.createSession (transacted, Session.AUTO_ACKNOWLEDGE) ;

private void setConnection () throws JMSException {
connection = connFactory.createConnection();
connection.start () ;

private void setConnectionFactory(final String activeMgBrokerUri, final String <
username, final String password) {
connFactory = new ActiveMQConnectionFactory (username, password, —
activeMgBrokerUri) ;

( (ActiveMQConnectionFactory) connFactory) .setUseAsyncSend (true);

RedeliveryPolicy policy = ((ActiveMQConnectionFactory) connFactory). <
getRedeliveryPolicy () ;

policy.setInitialRedeliveryDelay (500) ;

policy.setBackOffMultiplier (2);

policy.setUseExponentialBackOff (true);

policy.setMaximumRedeliveries (2) ;

* line 51-55: Wire connection, session with correct order. Spring JMS Dependency Injection takes care of it for you
* line 58-73: Close connection. Spring JMS takes care of it for you

* line 84: Define the durability of message. All message are durable by default. We can turn off to get better performance

3.8.2 ActiveMQMessgeProducerTest

This Junit test sends the messages to various destinations. This is my convenient way to send the message to the destination.
ActiveMQMessgeProducerTest

package jcg.demo.activemqg;

import javax.jms.JMSException;

import org.junit.After;

import org.junit.Before;
import org.junit.Test;
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import jcg.demo.jms.util.DataUtil;
public class ActiveMQMessageProducerTest ({
private ActiveMQMessageProducer msgQueueSender;
@Before
public void setup() {
msgQueueSender = new ActiveMQMessageProducer ("tcp://localhost:61616", " <«

admin", "admin");

QAfter
public void cleanup() throws JMSException {
msgQueueSender.close () ;

@Test

public void send_msg_to_no_transaction_Queue () throws JMSException {
msgQueueSender.setup (false, false, DataUtil.TEST_GROUP1_QUEUE_1);
msgQueueSender.sendMessage ("JCG") ;

}

@Test

public void send_msg_to_Group2_Queuel () throws JMSException {

msgQueueSender.setup (false, false, DataUtil.TEST_GROUP2_QUEUE_1);

msgQueueSender.sendMessage ("JCG") ;

@Test

public void send_msg_to_transaction_Groupl_Queue2 () throws JMSException {
msgQueueSender.setup (true, false, DataUtil.TEST_GROUP1_QUEUE_2);
msgQueueSender.sendMessage ("DEMO") ;
msgQueueSender.commit (true) ;

}

@Test

public void send_msg_to_no_transaction_Groupl_Topic() throws JMSException
msgQueueSender.setup (false, true, DataUtil.TEST_GROUP1_TOPIC) ;

msgQueueSender.sendMessage ("MZHENG") ;

@Test
public void send_msg_to_Virtual Topic () throws JMSException {

msgQueueSender.setup (false, true, DataUtil.CUSTOMER_VTC_TOPIC) ;

msgQueueSender.sendMessage ("MZHENG") ;

@Test

public void send_msg_to_Virtual Topic_WithSelector () throws JMSException {
msgQueueSender.setup (false, true, DataUtil.TEST_VTC_TOPIC_SELECTOR) ;

msgQueueSender.sendMessage ("DZONE") ;

line 27-28: Send to queue test .groupl.queuel

line 33-34: Send to queue test .group2.queuel

line 39-41: Send to queue test .groupl.queue?
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* line 46-47: Send to normal topic test .groupl.topic
* line 52-53: Send to selector unaware topic VirtualTopic.Customer.Topic

¢ line 58-59: Send to selector aware topic JCG.Mary.Topic

3.8.3 Execution Output

We ran the Act iveMQOMessgeProducerTest to send message to three queues and three topics. You can verified by viewing
the AMQ web console. There are one pending messages in each of three queues: test .groupl.queuel , test.groupl.
queue? ,and test.group2.queuel .

There is one messages in each of three topics: JCG.Mary.Topic, test.groupl.topic and VirtualTopic.Custo
mer.Topic.

3.8.4 OnBoardNewCustomerApp

OnBoardNewCustomerApp sends the new customer message to the VirtualTopic.Customer.Topic.
OnBoardNewCustomerApp

package jcg.demo.activemq.app;

import jcg.demo.activemg.ActiveMQMessageProducer;
import jcg.demo.jms.util.DataUtil;

public class OnBoardNewCustomerApp {
public static void main (String[] args) {
ActiveMQMessageProducer msgQueueSender = new ActiveMQMessageProducer ("tcp <«
://localhost:61616", "admin", "admin");

try {
msgQueueSender.setup (false, true, DataUtil.CUSTOMER_VTC_TOPIC) ;
msgQueueSender.sendMessage ("CUSTOMER") ;

} catch (Exception e) {
e.printStackTrace () ;

Execute OnBoardNewCustomerApp sends a customer message to the VirtualTopic.Customer.Topic . However,
since there is no consumer yet, so AMQ Broker will not send any message to the virtual topic queue yet.

3.9 Consume Message Application

3.9.1 ActiveMQMessageConsumer

A message consumer utilitizes AMQ java APL
ActiveMQMessgeConsumer

package jcg.demo.activemqg;

import java.util.Enumeration;
import javax.jms.Connection;

import javax.jms.Destination;
import javax.jms.JMSException;
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import javax.jms.Message;

import javax.jms.MessageConsumer;
import javax.jms.MessagelListener;
import javax.jms.Session;

import javax.jms.TextMessage;
import javax.jms.Topic;

import org.apache.activemg.ActiveMQConnectionFactory;

[ **
* A simple message consumer which consumes the message from ActiveMQ Broker.

*

* @author Mary.Zheng

*/

public class ActiveMQMessageConsumer implements MessagelListener ({

private String activeMgBrokerUri;
private String username;
private String password;

private boolean isDestinationTopic;
private String destinationName;
private String selector;

private String clientId;

public ActiveMQMessageConsumer (String activeMgBrokerUri, String username, String <
password) {

super () ;
this.activeMgBrokerUri = activeMgBrokerUri;
this.username = username;

this.password = password;

public void run() throws JMSException {
ActiveMQConnectionFactory factory = new ActiveMQConnectionFactory (username, <
password, activeMgBrokerUri);
if (clientId != null) {
factory.setClientID (clientId);
}
Connection connection = factory.createConnection();
if (clientId != null) {
connection.setClientID(clientId);
}
Session session = connection.createSession(false, Session.AUTO_ACKNOWLEDGE) <

7
setComsumer (session) ;

connection.start () ;
System.out.println (Thread.currentThread() .getName () + ": <
ActiveMQMessageConsumer Waiting for messages at "
+ destinationName) ;

private void setComsumer (Session session) throws JMSException {

MessageConsumer consumer = null;

if (isDestinationTopic) {
Topic topic = session.createTopic (destinationName) ;
if (selector == null) {

consumer = session.createConsumer (topic);
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} else {
consumer = session.createConsumer (topic, selector);

}

} else {
Destination destination = session.createQueue (destinationName) ;

if (selector == null) {

consumer = session.createConsumer (destination);

} else {
consumer = session.createConsumer (destination, selector);

consumer.setMessageListener (this);

@Override
public void onMessage (Message message) {

String msg;

try {
msg = String.format (
"[%s]: ActiveMQMessageConsumer Received message <
from [ %$s] - Headers: [ %s] Message: [ %s ]",
Thread.currentThread() .getName (), destinationName, —
getPropertyNames (message) ,
((TextMessage) message) .getText ());

System.out.println (msg) ;
} catch (JMSException e) {
e.printStackTrace () ;

private String getPropertyNames (Message message) throws JMSException {
String props = "";
@SuppressWarnings ("unchecked")
Enumeration properties = message.getPropertyNames () ;
while (properties.hasMoreElements()) {
String propKey = properties.nextElement () ;
props += propKey + "=" + message.getStringProperty (propKey) + " ";
}

return props;

public void setSelector (String selector) {
this.selector = selector;

public boolean isDestinationTopic() {
return isDestinationTopic;

public String getDestinationName () {
return destinationName;

public String getSelector () {
return selector;

public String getClientId() {
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return clientId;

public void setDestinationTopic (boolean isDestinationTopic) {
this.isDestinationTopic = isDestinationTopic;

public void setDestinationName (String destinationName) {
this.destinationName = destinationName;

public void setClientId(String clientId) {
this.clientId = clientId;

¢ line 23: Create ActiveMQMessageConsumer by implementing javax. jms.MessagelListener
* line 44: Set connection clientID

* line 62: Create a topic

* line 65: Create message consumer from a topic without selector

¢ line 67: Create message consumer from a topic with selector

* line 70: Create a queue

¢ line 73: Create message consumer from a queue without selector

¢ line 75: Create message consumer from a queue with selector

* line 79: Register message listener

¢ line 83: Override the onMessage

3.9.2 ActiveMQMessageConsumerMainApp

Create ActiveMQMessageConsumerMainApp to consume from various destinations.
ActiveMQMessageConsumerMainApp

package jcg.demo.activemq.app;
import javax.]jms.JMSException;

import jcg.demo.activemg.ActiveMQMessageConsumer;
import jcg.demo.jms.util.DataUtil;

public class ActiveMQMessageConsumerMainApp {
public static void main (String[] args) {
consumeCustomerVTCQueue () ;
consumerVTCQueueWithSelector () ;
consumeGrouplTopic () ;

consumeAllGroup2 () ;
consume_queue_with_prefetchsize();

private static void consumeCustomerVTICQueue () {
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private

private

private

private

// the message in the topic before this subscriber starts will not be
// picked up.
ActiveMQMessageConsumer queueMsglListener = new ActiveMQMessageConsumer ("tcp <
://localhost:61616", "admin",
"admin") ;
queueMsgListener.setDestinationName ("Consumer.zheng." + DataUtil. <«
CUSTOMER_VTC_TOPIC) ;

try {
queueMsgListener.run () ;
} catch (JMSException e) {

e.printStackTrace () ;

static void consumerVTCQueueWithSelector () {
ActiveMQMessageConsumer queueMsglistener = new ActiveMQMessageConsumer ("tcp <
://localhost:61616", "admin",
"admin") ;
queueMsgListener.setDestinationName ("VIC.DZONE." + DataUtil. <&
TEST_VTC_TOPIC_SELECTOR) ;
queueMsgListener.setSelector ("action="DZONE’") ;
try {
queueMsgListener.run () ;
} catch (JMSException e) {

e.printStackTrace () ;

static void consumeGrouplTopic() {
ActiveMQMessageConsumer queueMsgListener = new ActiveMQMessageConsumer ("tcp <«
://localhost:61616", "admin",
"admin") ;
queueMsgListener.setDestinationName (DataUtil.TEST_GROUP1_TOPIC) ;
queueMsglListener.setDestinationTopic (true);

try {
queueMsgListener.run () ;
} catch (JMSException e) {

e.printStackTrace () ;

static void consumeAllGroup2 () {
ActiveMQMessageConsumer queueMsgListener = new ActiveMQMessageConsumer ("tcp <«
://localhost:61616", "admin",
"admin") ;
queueMsgListener.setDestinationName ("*.group2.*");

try {
queueMsgListener.run () ;

} catch (JMSException e) {

e.printStackTrace () ;

static void exclusive_qgueue_Consumer () {
ActiveMQMessageConsumer queueMsglistener = new ActiveMQMessageConsumer ("tcp <
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://localhost:61616", "admin",
"admin") ;
queueMsgListener.setDestinationName (DataUtil.TEST_GROUP2_QUEUE_2 + "? <
consumer.exclusive=true");

try {
queueMsgListener.run () ;
} catch (JMSException e) {

e.printStackTrace () ;

private static void consume_queue_with_prefetchsize () {
ActiveMQMessageConsumer queueMsglistener = new ActiveMQMessageConsumer ("tcp <
://localhost:61616", "admin",
"admin") ;
queueMsgListener.setDestinationName (DataUtil.TEST_GROUP1_QUEUE_2 + "? <
consumer.prefetchSize=10") ;

try {
queueMsgListener.run () ;

} catch (JMSException e) {

e.printStackTrace () ;

line 25: Consume from virtual topic queue Consumer.zheng.VirtualTopic.Customer.Topic

line 38-39: Consume from virtual topic queue VTC.DZONE.JCG.Mary . Topic which message selector set as action=
"DZONE’

line 51: Consume from topic test .groupl.topic
line 65: Consume from any queue name matches the » . group2 . *
line 78: Set exclusive message consumer. It will fail over if one consumer is down then the other will be picked to continue

line 91: Set preFetch size for the consumer

3.9.3 Execution Output

Now, started the Act iveMQOMessageConsumerMainApp . Here is the application output:

ActiveMQMessageConsumerMainApp Output

main:

ActiveMQMessageConsumer Waiting for messages at Consumer.zheng.VirtualTopic.Customer. <
Topic

main: ActiveMQMessageConsumer Waiting for messages at VIC.DZONE.JCG.Mary.Topic

main: ActiveMQMessageConsumer Waiting for messages at test.groupl.topic

main: ActiveMQMessageConsumer Waiting for messages at *.group2.x*

[ActiveMQ Session Task-1]: ActiveMQMessageConsumer Received message from [ x.group2.x] — <+
Headers: [ action=JCG actionId=40 ] Message: [ {"type":"NEWCUSTOMER", "customerId":79} 1]

main: ActiveMQMessageConsumer Waiting for messages at test.groupl.queue2?consumer. <

prefetchSize=10

[ActiveMQ Session Task-1]: ActiveMQMessageConsumer Received message from [ test.groupl. <

queue2?consumer.prefetchSize=10] - Headers: [ action=DEMO actionId=84 ] Message: [ {" ¢
type" : "NEWCUSTOMER", "customerId":28} ]
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Now execute OnBoardNewConsumerApp a couple times. Here you see two lines printed out from the running consumer

application console as the output below.

ActiveMQMessageConsumerMainApp Output Continue

[ActiveMQ Session Task-1]: ActiveMQMessageConsumer Received message from [ Consumer
VirtualTopic.Customer.Topic] - Headers: [ action=CUSTOMER actionId=15 ] Message:
type" : "NEWCUSTOMER", "customerId":51} ]

[ActiveMQ Session Task-2]: ActiveMQMessageConsumer Received message from [ Consumer
VirtualTopic.Customer.Topic] - Headers: [ action=CUSTOMER actionId=75 ] Message:

type" : "NEWCUSTOMER", "customerId":73} 1]

Always verify and confirm via the AMQ web console.

3.10 Integration with Spring JMS

Spring JMS provides a JMS integration framework that simplifies the use of the JMS APIL

3.10.1 Add Spring JMS dependency

Add Spring JMS library to the project pom.xml.
pom.xml

<dependency>
<groupld>org.springframework</groupId>
<artifactId>spring-core</artifactId>
<version>4.1.5.RELEASE</version>

</dependency>

<dependency>
<groupld>org.springframework</groupId>
<artifactId>spring-context</artifactId>
<version>4.1.5.RELEASE</version>

</dependency>

<dependency>
<groupld>org.springframework</groupId>
<artifactId>spring-jms</artifactId>
<version>4.1.5.RELEASE</version>

</dependency>

3.10.2 Configure Spring Beans

Add Spring JMS Beans to the context.
JmsConfig

package jcg.demo.spring.jms.config;
import javax.jms.ConnectionFactory;

import org.apache.activemqg.ActiveMQConnectionFactory;

import org.springframework.beans.factory.annotation.Autowired;

import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.ComponentScan;

import org.springframework.context.annotation.Configuration;

import org.springframework.jms.annotation.Enabledms;

import org.springframework.jms.config.DefaultdmsListenerContainerFactory;
import org.springframework. jms.connection.CachingConnectionFactory;

.zheng.
[ {" H

.zheng. <
[ {ll H
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import org.springframework. jms.core.JmsTemplate;
import org.springframework.jms.support.destination.DestinationResolver;
import org.springframework. jms.support.destination.DynamicDestinationResolver;

import jcg.demo.spring.jms.component.JmsExceptionListener;

@Configuration

@Enabledms

@ComponentScan (basePackages = "Jjcg.demo.spring. jms.component, jcg.demo.spring.service")
public class JmsConfig {

private String concurrency = "1-10";

private String brokerURI = "tcp://localhost:61616";
QAutowired

@Bean

public DefaultJmsListenerContainerFactory JjmsListenerContainerFactory( <«

JmsExceptionListener jmsExceptionlListener) ({

DefaultJmsListenerContainerFactory factory = new <
DefaultJdmsListenerContainerFactory () ;

factory.setConnectionFactory (jmsConnectionFactory (jmsExceptionListener)) ;
factory.setDestinationResolver (destinationResolver ());
factory.setConcurrency (concurrency) ;
factory.setPubSubDomain (false) ;
return factory;

@Bean
@Autowired
public ConnectionFactory jmsConnectionFactory (IJmsExceptionListener <=
JjmsExceptionListener) {
return createdmsConnectionFactory (brokerURI, jmsExceptionListener);

private ConnectionFactory createdmsConnectionFactory (String brokerURI, <
JmsExceptionListener jmsExceptionlListener) ({
ActiveMQConnectionFactory activeMQConnectionFactory = new <+
ActiveMQConnectionFactory (brokerURI) ;
activeMQConnectionFactory.setExceptionListener (jmsExceptionListener);

CachingConnectionFactory connectionFactory = new CachingConnectionFactory( ¢
activeMQConnectionFactory) ;
return connectionFactory;

@Bean (name = "JjmsQueueTemplate™)

@Autowired

public JmsTemplate createdmsQueueTemplate (ConnectionFactory JjmsConnectionFactory) {
return new JmsTemplate (jmsConnectionFactory) ;

@Bean (name = "JjmsTopicTemplate™)

@Autowired

public JmsTemplate createdmsTopicTemplate (ConnectionFactory JjmsConnectionFactory) {
JnsTemplate template = new JmsTemplate (jmsConnectionFactory);
template.setPubSubDomain (true) ;
return template;

@Bean
public DestinationResolver destinationResolver () {
return new DynamicDestinationResolver () ;
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As you seen here, the order to create these Beans is managed by the Spring Dependency Injection.

3.10.3 MessageSender

A class to send messages based on Spring JMS framework.

MessageSender

package jcg.demo.spring.jms.component;

import java.util.Map;

import javax.jms.JMSException;

import javax.jms.Message;

import javax.jms.Session;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.jms.core.JmsTemplate;

import org.springframework.jms.core.MessageCreator;

import org.springframework.stereotype.Component;

@Component
public class MessageSender {

QAutowired
private JmsTemplate jmsQueueTemplate;

QAutowired
private JmsTemplate jmsTopicTemplate;

public void postToQueue (final String queueName, final String message) {
MessageCreator messageCreator = new MessageCreator () {
@Override
public Message createMessage (Session session) throws JMSException {
return session.createTextMessage (message) ;

}i

jmsQueueTemplate.send (queueName, messageCreator);

public void postToQueue (final String queueName, Map headers, final String message) <

{

jmsQueueTemplate.send (queueName, new MessageCreator () {

@Override

public Message createMessage (Session session) throws JMSException {
Message msg = session.createTextMessage (message) ;
headers.forEach ((k, v) —> {

try {
msg.setStringProperty (k, v);
} catch (JMSException e) {
System.out .println (
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String.format ("JMS fails to
set the Header value "% &
s’ to property ’'%s’'", v,

k));
}
1) i
return msg;
}
1)
}
public void postToTopic (final String topicName, Map headers, final String message) <
{
jmsTopicTemplate.send (topicName, new MessageCreator () {
@Override
public Message createMessage (Session session) throws JMSException {
Message msg = session.createTextMessage (message) ;
headers.forEach ((k, v) —> {

try {
msg.setStringProperty (k, Vv);
} catch (JMSException e) {
System.out.println (
String.format ("JMS fails to ¢«
set the Header value "% ¢
s’ to property ’'%s’'", v,
k));

})i

return msg;

As you seen here, the MessageSender is simpler than the Act iveMQMessageProducer created at step 3.8.1.

3.10.4 BillingAppListener

A listener listens the new customer events and integrates with billing system.
BillingAppListener

package jcg.demo.spring.jms.component;

import javax.jms.Destination;
import javax.jms.JMSException;
import javax.jms.TextMessage;

import org.apache.activemqg.command.ActiveMQQueue;
import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.jms.core.JmsTemplate;
import org.springframework.stereotype.Component;

import jcg.demo.jms.util.DataUtil;

import jcg.demo.model.CustomerEvent;

import jcg.demo.spring.service.BillingService;
import jcg.demo.spring.service.MessageTransformer;
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@Component
public class BillingAppListener {

QAutowired
private JmsTemplate JjmsQueueTemplate;

QAutowired
private BillingService billingService;

QAutowired
private MessageTransformer msgTransformer;

private String queueName = "Consumer.Billing." + DataUtil.CUSTOMER_VTC_TOPIC;

public String receiveMessage () throws JMSException {

System.out.println (Thread.currentThread() .getName () + ": BillingAppListener <
receiveMessage.");
Destination destination = new ActiveMQQueue (queueName) ;
TextMessage textMessage = (TextMessage) JjmsQueueTemplate.receive( <«
destination) ;

CustomerEvent customerEvt = msgTransformer.fromJson (textMessage.getText (), <~
CustomerEvent.class);
return billingService.handleNewCustomer (customerEvt) ;

As you seen here, this class is simpler than the Act iveMQMessageConsumer created at step 3.9.1.

3.10.5 SupportAppListener

A listener listens the new customer events and integrates with the support system.
SupportAppListener

package jcg.demo.spring. jms.component;

import javax.jms.Destination;
import javax.jms.JMSException;
import javax.jms.TextMessage;

import org.apache.activemqg.command.ActiveMQQueue;
import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.jms.core.JmsTemplate;
import org.springframework.stereotype.Component;

import jcg.demo.jms.util.DataUtil;

import jcg.demo.model.CustomerEvent;

import jcg.demo.spring.service.MessageTransformer;
import jcg.demo.spring.service.SupportService;

@Component
public class SupportAppListener {

QAutowired
private JmsTemplate jmsQueueTemplate;

QAutowired
private SupportService supportService;
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QAutowired
private MessageTransformer msgTransformer;

private String queueName = "Consumer.Support." + DataUtil.CUSTOMER_VTC_TOPIC;

public String receiveMessage () throws JMSException {

System.out.println (Thread.currentThread() .getName () + ": SupportAppListener <
receiveMessage." );
Destination destination = new ActiveMQQueue (queueName) ;
TextMessage textMessage = (TextMessage) jmsQueueTemplate.receive( <«
destination) ;

CustomerEvent customerEvt = msgTransformer.fromJson (textMessage.getText (), <~
CustomerEvent.class);
return supportService.handleNewCustomer (customerEvt) ;

3.10.6 ConfigBillingforNewCustomerApp

Configure a Spring context to consume the new customer events to integrates with the billing system.
ConfigBillingforNewCustomerApp

package jcg.demo.spring.jms.app;
import java.net.URISyntaxException;

import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Configuration;

import com.google.gson.Gson;

import jcg.demo.spring. jms.component.BillingAppListener;
import jcg.demo.spring.jms.config.JdmsConfig;

@Configuration
public class ConfigBillingForNewCustomerApp {
public static void main (String[] args) throws URISyntaxException, Exception {
Gson gson = new Gson();

AnnotationConfigApplicationContext context = new <+
AnnotationConfigApplicationContext (JmsConfig.class);
context.register (ConfigBillingForNewCustomerApp.class);

try {
BillingApplistener billingApplistener = (BillingApplListener) <>
context.getBean ("billingAppListener") ;
System.out.println("ConfigBillingForewCustomerApp receives " + <
billingApplistener.receiveMessage());
} finally {

context.close();
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3.10.7 ConfigSupportforNewCustomerApp

Configure a Spring context to consume the new customer events to integrates with the support system.
ConfigSupportforNewCustomerApp

package jcg.demo.spring. jms.app;
import java.net.URISyntaxException;

import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Configuration;

import com.google.gson.Gson;

import jcg.demo.spring. jms.component.SupportApplistener;
import jcg.demo.spring.jms.config.JdmsConfig;

@Configuration
public class ConfigSupportForNewCustomerApp {
public static void main(String[] args) throws URISyntaxException, Exception {
Gson gson = new Gson();

AnnotationConfigApplicationContext context = new <
AnnotationConfigApplicationContext (JmsConfig.class);
context.register (ConfigSupportForNewCustomerApp.class) ;

try {
SupportAppListener supportApplListener = (SupportApplListener) <+
context.getBean ("supportApplListener") ;
System.out.println ("supportApplListener receives " + &
supportAppListener.receiveMessage());

} finally {
context.close();

3.10.8 Run as Distributed Systems

By far, we built one Java JMS application - OnBoardNewCustomerApp and two Spring JMS applications: ConfigBilli
ngForNewCustomerApp and ConfigSupportForNewCustomerApp . Now it’s the time to run them together to enable
the onborading customer process integrates with both billing and support system.

ConfigBillingForNewCustomerApp Output

main: ConfigBillingForNewCustomerApp receiveMessage.

ConfigSupportForNewCustomerApp Output

main: ConfigSupportForNewCustomerAppreceiveMessage.

Execute the OnBoardNewCustomerApp . Here you will see both consumer received the customer message and processed
them.

ConfigBillingForNewCustomerApp Output Continue

ConfigBillingForewCustomerApp receives BillingService handleNewCustomer CustomerEvent: type
(NEWCUSTOMER), customerId(41)
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ConfigSupportForNewCustomerApp Output Continue

ConfigSupportForNewCustomerApp receives SupportService handleNewCustomer CustomerEvent: <=
type (NEWCUSTOMER) , customerId(41)

You just witnessed a working distributed system.

3.11 Integrating with Tomcat

3.11.1 Configure Tomcat Resource

Configure Tomcat context.xml with AMQ resource as below.
context.xml

<Resource name="jms/ConnectionFactory" global="jms/ConnectionFactory" auth="Container"
type="org.apache.activemqg.ActiveMQConnectionFactory"
factory="org.apache.activemqg. jndi.JNDIReferenceFactory"
brokerURL="tcp://localhost:61616"
userName="admin"
password="admin"
useEmbeddedBroker="false"/>

3.11.2 Look up JNDI Resource

Use jndiContext.lookup to look up the Act iveMQConnectionFactory from the JNDI resource.
JmsConfig

private ConnectionFactory createdmsConnectionFactory (String jndiName, JMSExceptionListener <=
exceptionListener) {
CachingConnectionFactory connectionFactory = null;

try {
Context jndiContext = new InitialContext ();
Context envContext = (Context) jndiContext.lookup ("java:comp/env");
ActiveMQConnectionFactory activeMQConnectionFactory = (

ActiveMQConnectionFactory) envContext.lookup (jndiName) ;
connectionFactory = new CachingConnectionFactory( <«
activeMQConnectionFactory) ;
connectionFactory.setExceptionListener (exceptionListener);
} catch (NamingException e) {
String msg = String.format ("Unable to get JMS container with name % <«
s ", JjndiName) ;
throw new RuntimeException (msg, e);
}

return connectionFactory;

3.12 Common Problems

There are three common problems when developing an ActiveMQ application.




Apache ActiveMQ Cookbook 39/130

3.12.1 Slow Consumer Application

When the AMQ console shows that there are growing numbers of pending messages. It indicates that the consumer’s application
is slower than the producer publishes the messages. There are several ways to address this issue:

* The publishers publish the messages with a similar speed to the consumers consuming the messages
* The publishers publish the messages to different destinations to reduce the total messages consumers consume

* The consumers improve the speed it takes to process the message by separating any long processes from the main thread to an
asynchronous thread

3.12.2 ActiveMQ Sends Unwanted Messages to Virtual Topic Queue

There a bug found in an AMQ broker which sends unwanted messages to the virtual queue when selector is defined. Our solution
is let the applications handle the selector by setting the selectorAware to false.

3.12.3 Exception Handler

Some applications redeliver the message back to destination when it encounters an exception. This may jam up the destination if
it fails again. The better solution is to have separate exception handler to deal with any exceptions.

3.13 Summary

In this chapter, we outlined the steps to install the configure the AMQ server and demonstrated:

* how to install and configure
* how to build AMQ applications via ActiveMQ library
* how to build AMQ applications with Spring JMS framework

* how to integrate with Tomcat web container

We also described three common problems when developing an AMQ application.

3.14 Download the Source Code

This example builds several java applications to send and receive messages via the AMQ broker. You can download the full
source code of this example here: Apache ActiveMQ Best Practices Tutorial



https://activemq.2283324.n4.nabble.com/I-can-finally-somewhat-duplicate-the-bad-bug-I-m-seeing-with-ActiveMQ-not-dispatching-messages-td4695604.html
https://examples.javacodegeeks.com/wp-content/uploads/2017/12/activemq-springjms-demo.zip
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Chapter 4

ActiveMQ Distributed Queue Tutorial

Apache ActiveMQ (AMQ) is an open source messaging server written in Java, which implements JMS 1.1 specifications. In this
article, I will demonstrate how to utilize a distributed queue within a group of AMQ brokers.

4.1 Introduction

Apache ActiveMQ (AMQ) is a message broker which transfers the messages from the sender to the receiver.

A distributed queue is a single unit of Java Message Service (JMS) queues that are accessible as a single, logical queue to a client.
The members of the unit are usually distributed across multiple servers within a cluster, with each queue member belonging to a
separate JMS server.

AMQ provides network connectors to connect AMQ servers as a cluster. In a network of AMQ servers, the messages in a queue
at Broker A can be consumed by a client from a different broker.

In this example, I will demonstrate how a distributed queue works in AMQ brokers.

4.2 ActiveMQ Server Installation

Follow these instructions to install an AMQ server. Then use the AMQ admin command: activemg-admin create ${b
rokerName} to create a server instance.

Click here for details.

4.3 Producer Java Application

4.3.1 MessageProducerApp

Create MessageProducerApp.
MessageProducerApp.java

package jcg.demo.activemqg;

import jcg.demo.util.DataUtils;
import jcg.demo.util.InputData;

public class MessageProducerApp {

public static void main (String[] args) {



https://activemq.apache.org/
https://docs.oracle.com/cd/E13222_01/wls/docs90/jms/dds.html
https://activemq.apache.org/getting-started.html
https://examples.javacodegeeks.com/enterprise-java/jms/apache-activemq-failover-example/#heading2
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InputData brokerTestData = DataUtils.readTestDatal();

if (brokerTestData == null) {
System.out.println ("Wrong input");
} else {

QueueMessageProducer queProducer = new QueueMessageProducer ( ¢
brokerTestData.getBrokerUrl (), DataUtils.ADMIN,

DataUtils.ADMIN) ;

queProducer.sendDummyMessages (brokerTestData.getQueueName () ) ;

4.3.2 QueueMessageProducer

Create QueueMessageProducer.

QueueMessageProducer.java

package jcg.demo.activemg;

import
import
import
import
import
import

import
import

/ x*

* A simple message producer which sends the message to

*

javax.
javax.
javax.
javax.
javax.
javax.

jms .
jms .
jms .

Jjms

jms .
jms .

Connection;
ConnectionFactory;
JMSException;
.MessageProducer;
Session;
TextMessage;

org.apache.activemg.ActiveMQConnectionFactory;

jcg.demo.util.DataUtils;

* Q@author Mary.Zheng

*

*/

public class QueueMessageProducer {

private String activeMgBrokerUri;
private String username;
private String password;

public QueueMessageProducer (String activeMgBrokerUri,
password) {

super () ;
this.activeMgBrokerUri = activeMgBrokerUri;
this.username = username;

this.password = password;

public void sendDummyMessages (String queueName) {
System.out.println ("QueueMessageProducer started " + this.activeMgBrokerUri <>

)i
ConnectionFactory connFactory = null;
Connection connection = null;
Session session = null;

MessageProducer msgProducer = null;

try f

ActiveMQ Broker

String username,

String <>
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connFactory = new ActiveMQConnectionFactory (username, password, —
activeMgBrokerUri) ;

connection = connFactory.createConnection();

connection.start ();

session = connection.createSession(false, Session.AUTO_ACKNOWLEDGE) <
;

msgProducer = session.createProducer (session.createQueue (queueName) <+

)i

for (int i = 0; i < DataUtils.MESSAGE_SIZE; i++) {
TextMessage textMessage = session.createTextMessage (
DataUtils.buildDummyMessage (1)) ;
msgProducer.send (textMessage) ;
Thread.sleep (30000) ;
}
System.out.println ("QueueMessageProducer completed") ;
} catch (JMSException | InterruptedException e) {
System.out.println ("Caught exception: " + e.getMessage());

try {

if (msgProducer != null) {
msgProducer.close () ;

}

if (session !'= null) {
session.close () ;

}

if (connection != null) {
connection.close () ;

}
} catch (Throwable ignore) {

}

* Line 49: Sleep 30 seconds after sending a message for demonstrating a slow producer

4.3.3 Export MessageProducerApp as a Jar

Export MessageProducerApp as activemg-msgproducerApp. jar

4.4 Consumer Java Application

441 MessageConsumerApp

Create MessageConsumerApp.
MessageConsumerApp.java

package jcg.demo.activemq;
import javax.jms.JMSException;

import jcg.demo.util.DataUtils;
import jcg.demo.util.InputData;

public class MessageConsumerApp {

public static void main (String[] args) {



https://help.eclipse.org/luna/index.jsp?topic=%2Forg.eclipse.jdt.doc.user%2Ftasks%2Ftasks-37.htm
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InputData brokerTestData = DataUtils.readTestDatal();

if (brokerTestData == null) {
System.out.println ("Wrong input");

} else {
QueueMessageConsumer queueMsgListener = new QueueMessageConsumer (

brokerTestData.getBrokerUrl (), DataUtils.ADMIN,
DataUtils.ADMIN) ;

queueMsgListener.setDestinationName (brokerTestData.getQueueName ()) ;

try {
queueMsgListener.run () ;
} catch (JMSException e) {
e.printStackTrace () ;

¢ Line 16: Test AMQ broker URL

* Line 18: Test queue name

4.4.2 QueueMessageConsumer

Create QueueMessageConsumer.

QueueMessageConsumer.java

package jcg.demo.activemg;

import
import
import
import
import
import
import

import
import

/ %%

javax.jms.
javax.jms.
javax.jms.

javax.jms
javax. jms
javax. jms

javax.jms.

org.apach
org.apach

Connection;
Destination;
JMSException;
.Message;
.MessageConsumer;
.MessageListener;
Session;

e.activemg.ActiveMQConnectionFactory;
e.activemg.command.ActiveMQTextMessage;

* A simple message consumer which consumes the message from ActiveMQ Broker

*

* Qauthor Mary.Zheng

*

*/

public class QueueMessageConsumer implements MessagelListener {

private
private
private
private

public Q

String activeMgBrokerUri;
String username;

String password;

String destinationName;

password) {

ueueMessageConsumer (String activeMgBrokerUri, String username, String <>
super () ;
this.activeMgBrokerUri = activeMgBrokerUri;

this.username = username;
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this.password = password;

public void run() throws JMSException {

ActiveMQConnectionFactory factory = new ActiveMQConnectionFactory (username, <

password, activeMgBrokerUri);

Connection connection = factory.createConnection();

connection.setClientID (getClientId());
connection.start () ;

Session session = connection.createSession(false, Session.AUTO_ACKNOWLEDGE) <
7

Destination destination = session.createQueue (destinationName) ;

MessageConsumer consumer = session.createConsumer (destination);

consumer.setMessagelListener (this);

System.out.println (String.format ("QueueMessageConsumer Waiting for messages <>

) )

at queue=’%s’ broker=’'%s’",

destinationName, this.activeMgBrokerUri));

@Override
public void onMessage (Message message) {

if (message instanceof ActiveMQTextMessage)

{

ActiveMQTextMessage amgMessage = (ActiveMQTextMessage) message;
try {
String msg = String.format ("QueueMessageConsumer Received <+
message [ %s ]", amgMessage.getText ());

System.out.println (msgqg) ;
} catch (JMSException e) {
e.printStackTrace () ;
}

} else {

System.out.println ("QueueMessageConsumer Received non-text message" <+

)i

public String getDestinationName () {
return destinationName;

public void setDestinationName (String destinationName) {

this.destinationName = destinationName;

private String getClientId() {
return "MzhengClient_" + destinationName +
"tcp://localhost:", "");

e Line 37: Set connection clientID

e Line 74: Set client Id from the queue name and the broker port

4.4.3 Common Utils

Create DataUtils.

"_" + activeMgBrokerUri.replace(
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DataUtils.java

package jcg.demo.util;

import java.time.LocalDateTime;
import java.time.format.DateTimeFormatter;
import java.util.Scanner;

import org.springframework.util.StringUtils;

/ %%
* The data utility used in this Demo
*

* Q@author Mary.Zheng
*

x/
public final class DataUtils {

private static final String INPUT_PROMPT_1 = "Enter Broker URL (tcp://S$Shost:S$port): <
L
4

private static final String INPUT_PROMPT_2 = "Enter Queue Name: ";

public static final int MESSAGE_SIZE = 10;

public static final String ADMIN = "admin";

public static String buildDummyMessage (int value) {
DateTimeFormatter dtf = DateTimeFormatter.ofPattern ("yyyy/MM/dd HH:mm:ss") ;
LocalDateTime now = LocalDateTime.now () ;

return "dummy message [" + value + "], created at " + dtf.format (now);

public static InputData readTestData() {
InputData testData = null;

try (Scanner scanIn = new Scanner (System.in)) {
System.out .println (INPUT_PROMPT_1);
String brokerUrl = scanIn.nextLine () ;

System.out .println (INPUT_PROMPT_2);
String queueName = scanlIn.nextLine () ;

if (StringUtils.isEmpty (queueName) || StringUtils.isEmpty (brokerUrl <>
)) |

return testData;

}

testData = new InputData( brokerUrl, queueName) ;

return testData;

* Line 26: Include the message born time in the message body for demonstrating purpose

Create InputData to hold the testing data.
InputData.java

package jcg.demo.util;

/ %%
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* The input data for this demo.

*

* Qauthor Mary.Zheng

*

*/

public class InputData {

private String brokerUrl;
private String gqueueName;

public

public

public

public

public

InputData (String brokerUrl, String queueName)

super () ;
this.brokerUrl = brokerUrl.trim();
this.queueName = queueName.trim();

String getBrokerUrl () {
return brokerUrl;

void setBrokerUrl (String brokerUrl) ({
this.brokerUrl = brokerUrl;

String getQueueName () {
return queueName;

void setQueueName (String queueName) {
this.queueName = queueName;

4.4.4 Export MessageConsumerApp as a Jar

Export MessageConsumerApp as act ivemg-msgConsumerApp. jar

4.5 Distributed Queue in a Static Network of Brokers

In this example, Producer—-1 sends messages to Queue.l at Broker—-1.

Consumer-1 receives the messages from

Queue.1l at Broker-3. Queue. 1 is the distributed queue. It’s useful when the producer and consumer applications cannot
be in the same AMQ server.

Image below shows a distribute queue ( queue .1 )in Brokers—1 and Broker-3.



https://help.eclipse.org/luna/index.jsp?topic=%2Forg.eclipse.jdt.doc.user%2Ftasks%2Ftasks-37.htm
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Producer-1

Apache ActiveMQ Distributed Queue —
Static Network of Brokers

Transport
connector

Active MQ
Broker-1

oo ]

Network Connector

4

Active MQ
Broker-3

Transport
connector

4.5.1 Configure a Static Network of Brokers

Configure a network of Broker—1 and Broker—-3:

Figure 4.1: distributed queue 1

Queue.1 is a distributed queue.

The message in queue. 1
at Broker-1 is sent to Broker-2
because it has consumer. 1

Consumer-1

broker-1

.\cluster\broker-1

61816

8861

.\data

broker-3

.\cluster\broker-3

61516

5161

\broker-3\data

Click here for the configuration details.

4.5.2 Verify the AMQ Brokers - Part |

Start both Broker—1 and Broker-3.

Navigate to the AMQ web console to view the connections details.



https://examples.javacodegeeks.com/enterprise-java/jms/apache-activemq-failover-example/#heading33
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C 0 | ® localhost:8861/admin/connections.jsp

i Apps Managed bookmarks Allen's Folder applications conflue activeMQ < Bookmarks &€& Posti
A 4 :I LB 4 11
! 3 Ry <

Home | Queues | Topics | Subscribers | Connections | Network | Scheduled | Send

Connections

Connector openwire

Name * Remote Address Active Slow
MzhengClient:queue.1:61816 tep://127.0.0.1:55408 true false
nc:61516-61816:broker-3:outbound tcp://127.0.0.1:55633 true false

Network Connectors
N Message Consumer Dynamic Conduit Bridge Decrease
TTL TTL Only Subscriptions Temps Priorities

Copyright 2005-2015 The Apache Software Foundation.

Figure 4.2: Broker-1 connection

Note: Broker-1 connection client name is defined at step 4.4.2.
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g C O | @ localhost:5161/admin/connections.jsp

* Apps Managed bookmarks Allen's Folder applications conflue activeMQ W Bookmarks €@ Post

Active

Home | Queues | Topics | Subscribers | Connections | Network | Scheduled | Send

TmM

Connections

Connector openwire

MName Remote Address Active Slow

Network Connectors

Nawic Message Consumer Dynamic Conduit Bridge Decrease
TIL TTL Only Subscriptions Temps Priorities
nc:61516-
61816 2 2 true true true false

Figure 4.3: Broker-3 connection

Note: Broker-3 has a network connector to Broker-1.

4.5.3 Execute the Consumer Application

Enter java —jar activemg-msgConsumerApp. jar to start MessageConsumerApp .
MessageConsumerApp Output

C:\\Users\\shu.shan\\Desktop>java —-jar activemg-msgConsumerApp.jar

Enter Broker URL (tcp://S$host:S$port) :

tcp://localhost:61816

Enter Queue Name:

queue.l

QueueMessageConsumer Waiting for messages at queue=’queue.l’ broker=’tcp://localhost:61816’

e Line 3: Enter Broker-1 URL

 Line 5: Enter queue name queue. 1
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4.5.4 Execute the Publisher Application

While MessageConsumerApp is running, enter java —-jar activemg-msgproducerApp to start MessageProduc
erApp .

MessageProducerApp output

C:\\Users\\shu.shan\\Desktop>java —-jar activemg-msgproducerApp.jar
Enter Broker URL (tcp://$host:Sport) :

tcp://localhost:61516

Enter Queue Name:

queue.l

QueueMessageProducer started tcp://localhost:61516

¢ Line 3: Enter Broker-3 URL

* Line 5: Enter queue name queue. 1

Image below shows both applications are running.
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N C\Windows\system32\cmd.exe - java -jar activemg-ms...

Microsoft F1nLDr_ Version 6.1.7601 .
Copyright (c) 2009 Microsoft Corporation. All rights

\Users\shu.shan'\Desktop>java jar arfiuerq m;gprnducerﬁpp jar
Er"r"c:r"' Could not find or load main class ]a

C:\Users\shu.shan\Desktop>=java -jar activemg-msgproducerApp.jar
Fnter Broker URL (tcp://$h : $port):

tcp://lTocalhost:615 lP

Enter Queue Name:

queue.l

QueueMessageProducer started tcp://localhost:61516

:\Users\shu.shan\\Desktop>start

C:\Users'\shu.shan\Desktop>java -jar activemg-msgConsumerApp.jar
Eﬂter Broker URL( //%host: $port):
tcp://localhost: 61816
Eﬂtur Queus Name:
queue.l
GHEHEMPQ?lJE onsumer Waiting for
|'IE| st:61816
lQueueMessageConsumer Received
21:09:17 ?
Queus ~.c:Cﬂﬂ5umer aceiv 25 5A0¢ dummy

-Juwuﬂﬂezsace onsumer Receiwve nessage dumnmy
21:10:17 f

QueueMessageConsumer Receiv 5 : dummy
21:10-47

QueueMessageConsumer Recelwe Nes s g dummy
21:11:17 f

QueueMessageConsumer Receilv 5 : dummy
21:11:47

Figure 4.4: Execution of Application
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4.5.5 Verify the AMQ Brokers - Part I

Navigate to Broker-1 web console, click queues to see queue . 1, lastly, click on its active consumers link.

Image Below shows queue . 1 ’s active consumer - Mzhengclient-queue.1_61816 atbroker-1.

.r|\

C O | @ localhost:8861/admin/queueConsumers.jsp?JMSDestination=queue.1

= Apps Managed bookmarks Allen's Folder applications conflue activeMQ Y Bookmarks &€ Pos

ActiveMQ

Home | Queues | Topics | Subscribers | Connections | Network | Scheduled | Send

Active Consumers for queue.1

Pr

Client ID A = Dispatched M

Connection ID Sessionld Selector Engqueues  Degueues Dispatched e pe

MzhengClient_queus.1_61816 10¢
ID:S5L215431841-55407- 1 10 10 10 0 a

1515207800727-1:1

Figure 4.5: Broker-1 queue.1 consumer

Image Below shows queue. 1 ’s active consumer - nc:61516-61816_broker—-1_inbound_broker-3 at broker—3
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C O | ® localhost:5161/admin/queueConsumers.jsp?JMSDestination=queue.1

Apps Managed bookmarks Allen's Folder applications conflue activeMQ v Bookmarks € Postm

nu Ilu o

Home | Queues | Topics | Subscribers | Connections | Network | Scheduled | Send

Active Consumers for queue.1

Prefe
Client ID - . Dispatched Max
Conaection I SessionId Selector Engueues Dequeues  Dispatched e pend
nc:61516-61816 broker-
1_inbound_broker-3 1000
broker-3-=broker-1-54392- % 30 0 0 g 0

1515187152893-4:1

Figure 4.6: Broker-3 Consumer

Note: queue. 1 is the distributed queue via the broker’s connect connector.

4.6 Distributed Queue in a Dynamic Network of Brokers

In this example, Producer—-1 sends messages to queue .1 at Dynamic—-Brokerl , Producer-2 also sends messages to
queue.l atDynamic-Broker2, Consumer—1 receives the messages from Queue. 1 at Dynamic-Broker3. Queue.
1 is the distributed queue. It’s useful to share the load among multiple producers and support in-order delivery when processing
the messages.

Diagram below shows a distributed queue( Queue . 1 ) among three brokers.
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Apache ActiveMQ Distributed Queue —
Dynamic Network of Brokers

/ Active MQ )

Dynamic-Broker 1

Transport Consumer 1
Producer | Queue 1 I
connector
Network Network
Producer 2 — 1
Connector Connector
Transport

Queue 1is a distributed queue.
The message in queuel at Broker 1 and
Broker2 is sent to Broker 3 because it

has consumer 1
\ 4 \ 4

Trans ort ; / /
conner::tm aetve MO Dvn‘:tri‘:llfB[:l(l?cr 3
Dynamic-Broker 2 Network
l Queue 1 \ Connector | Queue | (}

Figure 4.7: distributed queue

connector

4.6.1 Configure a Dynamic Network of Brokers

Configure a dynamic network of brokers with three brokers:

dynamic-broker1 .\cluster\dynamic- 61626 8166 .\dynamic-
brokerl broker1\data

dynamic-broker2 .\cluster\dynamic- 61636 8164 .\dynamic-
broker2 broker2\data

dynamic-broker3 .\cluster\dynamic- 61646 8165 .\dynamic-
broker3 broker3\data

Click here for the configuration details.

4.6.2 Verify the AMQ Brokers - Part |

Start all three dynamic-brokers. Navigate to the AMQ web console to view the connections details.

Image below shows Dynamic-brokerl (8§166) connections.



https://examples.javacodegeeks.com/enterprise-java/jms/apache-activemq-failover-example/#heading33
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= C O | @ localhost:8166/admin/connections.jsp

Apps Managed bookmarks Allen's Folder applications conflue activeMQ & Bookmarks € Po

T
n. l' - & AL

Home | Queues | Topics | Subscribers | Connections | Network | Scheduled | Send

Connections

Connector openwire

Name | Remote Address Active  Slow
MNC:dynamic-broker2:cutbound  tcp://192.168.1.109:56299 true false
NC:dynamic-broker3:outbound tcp://192.168.1.109:56300 true false

Network Connectors

Mot Message Consumer Dynamic Conduit Bridge Decrease
TTL TTL Only Subscriptions Temps Priorities
NC 3 3 true true true true

Figure 4.8: Dynamic-Brokerl Connections

4.6.3 Execute the Consumer Application

Enter java —-jar activemg-msgConsumerApp. jar to start MessageConsumerApp at Dynnamic-broker?2 .
MessageConsumerApp Output

C:\\Users\\shu.shan\\Desktop>java —jar activemg-msgConsumerApp.jar

Enter Broker URL (tcp://$host:S$port) :

tcp://localhost:61636

Enter Queue Name:

queue.l

QueueMessageConsumer Waiting for messages at queue=’queue.l’ broker=’tcp://localhost:61636’

4.6.4 Execute the Publisher Application

While MessageConsumerApp is running, enter java -Jjar activemg-msgproducerApp to start MessageProduc
erApp twice, one for Dynamic-broker1 , the other for Dynamic-broker3.
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=N C\Wmdows\systemﬂ\cmd exe - Java Syall E=a=y X C:\Windows\system32\cmd.exe =

vemq-msgCons
por 1'_1

messages at gqueue=

age [ dummy m

dumnry
onsumer R essage dummry
Consumer aqe du mnTy

onsumer es5age dummy
| i

dumnmy

dummry
dummry 1]

osoft Corporation. All rights
dummy

hu.shan\Desk jav jar ac amg-msgprodu
%r oker URL( -

dummy
dumnry
dummry

Tocalhost

dummy

dumny

Figure 4.9: Application Execution Output

Note: The consumer listens to queue. 1 at Dynamic-Broker2 while two publishers publish the messages to queue.1 at
Dynamic-Brokerl and Dynamic-Broker3 . The consumer processed the messages based on the message’s born time.

4.6.5 Verify the AMQ Brokers - Part I

Navigate to Dynamic-Broker2 web console, click queues to see queue . 1, lastly, click on its active consumers link.

Image below shows queue. 1 ’s active consumer - Mzhengclient-queue.1l_61636 atbroker-3.
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C 0 | @ localhost:8164/admin/queueConsumers.jsp?JMSDestination=queue.1

Apps Managed bookmarks Allen's Folder applications conflue activeMQ < Bookmarks &€& Postt

Active

Home | Queues | Topics | Subscribers | Connections | Network | Scheduled | Send

™

Active Consumers for queue.1

Pre

Client ID . 2 Dispatched Ma:

Conncclion D Sessionld  Selector Engueues Dequeues  Dispatched Guctie pen

MzhengClient_queue.1_61636 100¢
ID:SL21LS431841-56536- 1 0 0 0 0 0

1515252333491-1:1

Figure 4.10: Dynamic-Broker2 Consumer

Image below shows queue. 1 at Dynamic-broker3 has two active consumers via the network of brokers.
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C 1 | ® localhost:8165/admin/queuseConsumers.jsp?JMSDestination=queue.1

Apps Managed bookmarks Allen’s Folder applications conflue activeMQ < Bookmarks &€& Postr

™™
c I EMQ
- llu - Fve

Home | Queues | Topics | Subscribers | Connections | Network | Scheduled | Send

Active Consuiners for queue.1

Pre
Client ID - : Dispatched Ma
Connccing 1D 1 Sessionld Selector Enqueues  Dequeues  Dispatched Onive pen

NC_dynamic-

brokerl_inbound_dynamic-

brokar3 1
dynamic-broker3-=dynamic- 0
brokerl-56430-

1515252105800-7:1

MC_dynamic-

broker2_inbound_dynamic-

broker3 1 1
dynamic-broker3-=dynamic- 0
broker2-56430-

1515252105800-5:1

Figure 4.11: Dynamic-Broker3 consumers

Note: queue. 1 is the distributed queue via the broker’s connect connector.

4.7 Summary

In this article, I demonstrated two cases of a distributed queue by utilizing AMQ with a network of brokers. AMQ network of
brokers also provides high availability to the client. Click here for more details on high availability.

Distributed Queue provides support for deliveries where subscribers receives messages in the same order they have been pub-
lished. Besides Apache ActiveMQ, IBM MQ, RabbitMQ, HornetQ, and Apache Kafka also support Distributed Queues.

4.8 Download the Source Code

This example builds two java applications to send and receive messages via the AMQ broker. You can download the full source
code of this example here: Apache ActiveMQ Distributed Queue Tutorial



https://examples.javacodegeeks.com/enterprise-java/jms/apache-activemq-failover-example/
https://www-03.ibm.com/software/products/en/ibm-mq
https://www.rabbitmq.com/
https://hornetq.jboss.org/
https://www.infoq.com/articles/apache-kafka
https://examples.javacodegeeks.com/wp-content/uploads/2018/01/activemq-distributedQueue-demo.zip
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Chapter 5

ActiveMQ BrokerService Example

Using this example, we will be learning about Apache ActiveMQ BrokerService and various other ways in which a broker in
ActiveMQ can be started and configured. But before we begin with our example, it is expected that we have a basic understanding
of JMS concepts, ActiveMQ and Java/J2EE. JMS stands for Java Messaging API and Apache ActiveMQ is an open source
message broker written in Java together with a full Java Message Service (JMS) client.

Apache ActiveMQ is packed up with enormous features but via this example, we will see how we embed a broker inside a
connection and the usage of ActiveMQ BrokerService APL

5.1 Introduction

ActiveMQ has a BrokerService API that manages the lifecycle of an ActiveMQ Broker. In order to exchange messages, producers
and consumers need to connect to the broker. If one wants to connect to the broker over the network then a transport connector
is needed. If the client is within the same application as the broker and both are sharing the same JVM, then the broker can be
connected using Virtual Machine Protocol. Based on the configured transport connector, broker knows how to accept and listen
to connections from clients.

The org.apache.activemqg.broker.BrokerService class implements the Service interface and has two sub-
classes:

¢ SsiBrokerService

e XBeanBrokerService

The org.apache.activemg.broker.SslBrokerService is a BrokerService that allows access to the key and trust
managers used by SSL connections. There is no reason to use this class unless SSL is being used AND the key and trust managers
need to be specified from within the code. In fact, if the URI passed to this class does not have an "ssl" scheme, this class will
pass all the work on to its superclass.

The org.apache.activemg.broker.XBeanBrokerService is an ActiveMQ Message Broker. It consists of a number
of transport connectors, network connectors and a bunch of properties which can be used to configure the broker as its lazily
created.

Lets see few examples on how to use BrokerService API and how to embed a broker in ActiveMQ.

5.2 Embed a broker in ActiveMQ

In many messaging topologies there are JMS Brokers (server side) and a JMS client side. Often it makes sense to deploy a broker
within your JVM to optimise away a network hop; making the networking of JMS as efficient as pure RMI, but with all the usual
JMS features of location independence, reliability, load balancing etc.

There are various ways to embed a broker in ActiveMQ depending on if we are using Java, Spring, XBean or using the Broker-
Factory.
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5.2.1 Embed a broker in ActiveMQ using Java code (using BrokerService API)

We can use embedded ActiveMQ which means we can create object of BrokerService class and then use java code to
configure it instead of regular approach of using act i vemq. xml file. Lets try that by creating a sample application. First create
EmbeddedBrokerService class. In this class we will just create object of BrokerService . Add a connector and then
callbrokerService.start () to start the broker. After that we will use our MessageSender and MessageReceiver
classes to send and receive a text message.

Please refer the code snippet below for our EmbeddedBrokerService class. The MessageSender and MessageRece
iver classes can be referred from here.

EmbeddedBrokerService.java

import org.apache.activemg.broker.BrokerService;
public class EmbeddedBrokerService {

public static void main(String[] args) throws Exception {
BrokerService broker = new BrokerService () ;
broker.setUsedmx (true) ;
broker.addConnector ("tcp://localhost:61616") ;
broker.start ();
System.out.println ("Broker Started!!!");
// now lets wait forever to avoid the JVM terminating immediately
Object lock = new Object();
synchronized (lock) {
lock.wait () ;

}

Output:

We will be running our EmbeddedBrokerService class which starts the broker and then run the MessageSender and
MessageReceiver classes to see how a message is exchanged.

Please follow the steps below:

¢ In the eclipse Right Click on EmbeddedBrokerService.java — Run As—Java Application, to start the broker

* In the same way run the MessageSender and MessageReceiver classes by Right Click on the class — Run As—Java
Application to see if our message is sent to the queue. The Hello message after being successfully sent to the queue gets printed
in eclipse output console

* The same message after being received from the queue gets printed in eclipse output console

* Please refer images below to check the output of all the three classes



https://examples.javacodegeeks.com/enterprise-java/jms/apache-activemq-hello-world-example/
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Figure 5.3: MessageReceiver output

5.2.2 Embed a broker in ActiveMQ using Spring 2.0

We can embed the ActiveMQ broker XML inside any regular Spring.xml file, if we are using the new XML Schema-based
configuration of Spring. Here is an example of a regular Spring 2.0 XML file which also configures a broker. This allows us to
configure JMS artifacts like destinations and connection factories together with the entire broker.

Spring.xml

<beans

xmlns="https://www.springframework.org/schema/beans"

xmlns:amg="https://activemqg.apache.org/schema/core"

xmlns:xsi="https://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalocation="https://www.springframework.org/schema/beans https://www. <
springframework.org/schema/beans/spring-beans-2.0.xsd

https://activemq.apache.org/schema/core https://activemq.apache.org/schema/core/activemg- <
core.xsd">

<amg:broker useJmx="false" persistent="false">
<amg:transportConnectors>

<amqg:transportConnector uri="tcp://localhost:0" />
</amg:transportConnectors>

</amg:broker>

<amqg:connectionFactory id="jmsFactory" brokerURL="vm://localhost"/>
</beans>

5.2.3 Embed a broker in ActiveMQ using XBean

If we are already using XBean then we can just mix and match our Spring/XBean XML configuration with ActiveMQ’s config-
uration.

Spring.xml
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<beans

xmlns="https://www.springframework.org/schema/beans"

xmlns:amg="https://activemq.apache.org/schema/core"

xmlns:xsi="https://www.w3.0rg/2001/XMLSchema—-instance"

xsi:schemalocation="https://www.springframework.org/schema/beans https://www. <
springframework.org/schema/beans/spring-beans-2.0.xsd

https://activemg.apache.org/schema/core https://activemq.apache.org/schema/core/activemg- <
core.xsd">

<bean class="org.springframework.beans.factory.config.PropertyPlaceholderConfigurer"/>
<broker usedmx="true" xmlns="https://activemq.apache.org/schema/core">

<persistenceFactory>
<kahaDB directory="${basedir}/target" />
</persistenceFactory>

<transportConnectors>
<transportConnector uri="tcp://localhost:61636" />
</transportConnectors>

</broker>
</beans>

5.2.4 Embed a broker in ActiveMQ using BrokerFactory

There is a helper class called BrokerFactory which can be used to create a broker via URI for configuration. Instead of
explicitly instantiating a broker service, we can use BrokerFactory to create a broker. All we need to do is pass the URI
configuration.

e Let us now create a BrokerFactoryExample. java

* The URI passed is broker:// (tcp://localhost:61616) ?brokerName=myJCGBroker . It will use the broker
scheme to instantiate the specific BrokerFactory . It uses the brokerURI to extract the configuration parameters for the
broker service. It internally instantiates a BrokerService and then directly configures the pojo model

* Please refer the code snippet below for details

BrokerFactoryExample.java

package com.activemqg.BrokerFactory;

public class BrokerFactoryExample {
public static void main(String[] args) throws Exception ({
String brokerName = "myJCGBroker";
String brokerSchemeUrl = "broker://(tcp://localhost:61616) ?brokerName="
+ brokerName;
Utility.createBrokerSendReceiveMessage (brokerSchemeUrl, brokerName) ;

» Next we create a Utility class, in order to connect to the broker and create a connection factory first

If the client is within the same JVM as that of broker then we need to use vm: //brokerName virtual machine protocol
scheme

* Then we just create connection and start it. After that just create a session and send and receive a message
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* Please refer the code snippet below for details

Utility.java

package com.activemqg.BrokerFactory;

import javax.jms.Connection;
import javax.jms.Message;

import javax.jms.MessageConsumer;
import javax.jms.MessageProducer;
import javax.jms.Queue;

import javax.jms.Session;

import javax.jms.TextMessage;

import org.apache.activemg.ActiveMQConnectionFactory;
import org.apache.activemg.broker.BrokerFactory;
import org.apache.activemg.broker.BrokerRegistry;
import org.apache.activemg.broker.BrokerService;

public class Utility {
public static void createBrokerSendReceiveMessage (String brokerSchemeUrl,
String brokerName) throws Exception {
BrokerService brokerService = BrokerFactory
.createBroker (brokerSchemeUrl) ;
startBrokerSendReceiveMessage (brokerService) ;

public static void startBrokerSendReceiveMessage (BrokerService brokerService) —
throws Exception ({
brokerService.start ();
String brokerName = brokerService.getBrokerName () ;
System.out.println ("Broker " + brokerName
+ " started? " + brokerService.isStarted());

ActiveMQConnectionFactory connectionFactory = new ActiveMQConnectionFactory <«
(
"vm://" + brokerService.getBrokerName () + "?create=false");
Connection connection = connectionFactory.createConnection();
connection.start () ;

Session session = connection.createSession (false,
Session.AUTO_ACKNOWLEDGE) ;

try {
Queue destination = session.createQueue ("Q");
MessageProducer producer = session.createProducer (destination);
Message message = session.createTextMessage ("Hi!");
System.out.println("Sending Hi!....");
producer.send (message) ;
MessageConsumer consumer = session.createConsumer (destination);

System.out.println ("Message received "
+ ((TextMessage) consumer.receive()) .getText ());
} finally {
session.close () ;
connection.close () ;
BrokerRegistry.getInstance () .lookup (brokerName) .stop () ;

Output:

We will be running our BrokerFactoryExample class which starts the broker and then use utility class to send and receive
a message.
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Please follow the steps below:

¢ In the eclipse Right Click on BrokerFactoryExample.java — Run As—Java Application, to start the broker

The utility class methods are called to create a connection and exchange a text message
» The same message after being received from the queue gets printed in eclipse output console

* Please refer the image below to check the output
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Figure 5.4: BrokerFactory example

5.3 Conclusion

Through this example, we have learned various ways to embed a broker in ActiveMQ depending on if we are using Java, Spring,
XBean or using the BrokerFactory. We have also seen the usage of BrokerService API.
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Chapter 6

ActiveMQ Load Balancing Example

6.1 Introduction

Apache ActiveMQ (AMQ) is a message broker which transfers the message from the sender to the receiver. Load Balancing is
the process of distributing data across services for better performance.

In this example, we will demonstrate how to build a load-balanced AMQ client application.

6.2 The Component Diagram

In this example, we will demonstrate two forms of load balancing outlined in the diagram:

* A message producer sends messages to multiple AMQ brokers

* Messages in a queue are consumed by multiple competing consumers



https://www.enterpriseintegrationpatterns.com/patterns/messaging/MessageBroker.html
https://devcentral.f5.com/articles/what-is-load-balancing-24740
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Apache ActiveMQ Load Balancing
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Figure 6.1: AMQ Load Balancing

6.3 Technologies used

The example code in this article was built and run using:

Java 1.8.101 (1.8.x will do fine)

Maven 3.3.9 (3.3.x will do fine)

* Apache ActiveMQ 5.8.0 and 5.15.0 (others will do fine)
 Spring JMS 4.1.5.RELEASE (others will do fine)

* Eclipse Neon (Any Java IDE would work)

6.4 Start two ActiveMQ Brokers

6.4.1 Configure ActiveMQ with Non-Default Port

6.4.1.1 Update activemq.xml

Navigate to the . . \apache-activemg-5.8.0\conf directory. Update the act ivemq. xml file at the t ransportCon
nector element.

activemq.xml transportConnectors

<transportConnectors>
<transportConnector name="openwire" uri="tcp://0.0.0.0:61716?maximumConnections <
=1000&wireformat .maxFrameSize=104857600"/>
</transportConnectors>
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6.4.1.2 Update jetty.xml

Gotothe . .\apache-activemg-5.8.0\conf directory. Update the jetty.xml file at the bean element .
jetty.xml port

<bean id="Connector" class="org.eclipse.jetty.server.nio.SelectChannelConnector">
<property name="port" value="8761" />
</bean>

6.4.2 Start ActiveMQ Brokers

In this example, we will start two AMQ instances:

* Broker 1 - AMQ 5.15.0 at default port 61616/8161
* Broker 2 - AMQ 5.8.0 at port 61716/8761

Gotothe . .\apache-activemg-5.x.0\bin directory. Then click the act ivemqg.bat file.
If youcangotohttps://localhost:8161/admin/index. jsp, then the broker 1 is started fine.
You do the same for broker 2 at https://localhost:8761/admin/index. jsp.
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< C O | @ localhost:8161/admin/indexjsp

55 Apps Managed bookmarks Allen's Folder applications conflue activeMQ Y Bookmarks €8 Pc

ActiveM0

Home | Queues | Topics | Subscribers | Connections | Network | Scheduled | Send

Welcome!

Welcome to the Apache ActiveMQ Console of localhost (ID:SL2LS431841-62976-151267

You can find more information about Apache ActiveMQ on the Apache ActiveMQ Site

Broker
MName localhost
Version 5.15.0
ID ID:SL2L5431841-62976-1512679413473-0:1
Uptime 22.817 seconds

Store percent used 1
Memory percent used 0

Temp percent used 0

Copyright 2005-2015 The Apache Software Foundation.

Figure 6.2: AMQ Broker 1 Started

6.5 Producer Load Balancing Example

In this example, we will demonstrate how to build MessageSender which uses the Round-robin method to send messages to
two AMQ brokers.

6.5.1 Dependency

Add dependency to Maven pom.xml.
pom.xml

<dependencies>
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</dependencies>

<dependency>

<groupId>org.springframework</groupId>
<artifactId>spring-core</artifactId>
<version>4.1.5.RELEASE</version>

</dependency>
<dependency>

<groupld>org.springframework</groupId>
<artifactId>spring-context</artifactId>
<version>4.1.5.RELEASE</version>

</dependency>
<dependency>

<groupId>org.springframework</groupId>
<artifactId>spring-jms</artifactId>
<version>4.1.5.RELEASE</version>

</dependency>
<dependency>

<groupId>org.apache.activemg</groupId>
<artifactId>activemg-all</artifactId>
<version>5.15.0</version>

</dependency>

6.5.2 Constants

There are five constants value used in this example.

DemoConstants

package jcg.demo.util;

import java.util.Random;

/ %%

* The constant data used in this Demo
* @author Mary.Zheng

*

"test.queue.lb.producer";
"test.queue.lb.consumer";

"tcp://localhost:61616";
"tcp://localhost:61716";

x/
public final class DemoConstants{

public static final int MESSAGE_SIZE = 100;
public static final String PRODUCER_DESTINATION =
public static final String CONSUMER_DESTINATION =
public static String BROKER_1_URI =

public static String BROKER_2_URI =

public static String buildDummyMessage () {

Random rand = new Random() ;
int value = rand.nextInt (MESSAGE_SIZE) ;

n

return "dummy message

6.5.3 Spring configuration

Add the JMS Spring configuration.
JmsConfig

+ value;
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package jcg.demo.spring.config;
import javax.jms.ConnectionFactory;

import org.apache.activemg.ActiveMQConnectionFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.ComponentScan;

import org.springframework.context.annotation.Configuration;

import org.springframework.jms.annotation.Enabledms;

import org.springframework.jms.connection.CachingConnectionFactory;
import org.springframework. jms.core.JmsTemplate;

import jcg.demo.spring.jms.component.JmsExceptionListener;
import jcg.demo.util.DemoConstants;

@Configuration

@EnableJms

@ComponentScan (basePackages = "jcg.demo.spring. jms.component")
public class JmsConfig {

@Bean
@Autowired
public ConnectionFactory jmsConnectionFactory (IJmsExceptionListener <=
JmsExceptionListener) {
return createdmsConnectionFactory (DemoConstants.BROKER_1_URTI, ~
jmsExceptionListener) ;

@Bean
@Autowired
public ConnectionFactory jmsConnectionFactory_ 2 (JmsExceptionListener <=
jmsExceptionListener) {
return createdJmsConnectionFactory (DemoConstants.BROKER_2_URI, —
jmsExceptionListener);

private ConnectionFactory createdmsConnectionFactory (String brokerURI, <+
JmsExceptionListener jmsExceptionlListener) ({
ActiveMQConnectionFactory activeMQConnectionFactory = new <+
ActiveMQConnectionFactory (brokerURI) ;
activeMQConnectionFactory.setExceptionListener (jmsExceptionListener);

CachingConnectionFactory pooledConnection = new CachingConnectionFactory( <«
activeMQConnectionFactory) ;
return pooledConnection;

@Bean (name = "jmsQueueTemplate_1")

@Autowired

public JmsTemplate createdmsQueueTemplate (ConnectionFactory JjmsConnectionFactory) {
return new JmsTemplate (jmsConnectionFactory) ;

@Bean (name = "JjmsQueueTemplate_2")
QAutowired
public JmsTemplate createdmsQueueTemplate_2 (ConnectionFactory <
JmsConnectionFactory_2) {
return new JmsTemplate (jmsConnectionFactory_2);
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* line 25: Create connection factory to broker 1
* line 31: Create connection factory to broker 2
¢ line 42: Create JmsTemplate to broker 1

¢ line 48: Create JmsTemplate to broker 2

6.5.4 MessageSender

Create MessageSender Spring component to send messages.
MessageSender

package jcg.demo.spring.jms.component;

import java.util.ArrayList;

import java.util.List;
import java.util.concurrent.atomic.AtomicInteger;

import javax.jms.JMSException;
import javax.jms.Message;
import javax.jms.Session;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.jms.core.JmsTemplate;

import org.springframework.jms.core.MessageCreator;

import org.springframework.stereotype.Component;

[ **
* This is Spring component which finds the load-balanced JmsTemplate via
* Round-Robin from the list of available JmsQueueTemplates to send the message

*

* @author Mary.Zheng

*

*/
@Component
public class MessageSender {
QAutowired
private List jmsQueueTemplates = new ArrayList();
private AtomicInteger current = new AtomicInteger (0);

private JmsTemplate finddmsTemplate_ LB () {

int cur = current.getAndIncrement () ;
int index = cur % jmsQueueTemplates.size();
System.out.println ("\\tFind Load balanced JmsTemplate[ " + index + " 1");

return jmsQueueTemplates.get (index) ;

public void postToQueue (final String queueName, final String message) {
System.out.println ("MessageSender postToQueue started");
this.findJdmsTemplate_LB () .send (queueName, new MessageCreator () {

@Override
public Message createMessage (Session session) throws JMSException {
return session.createTextMessage (message) ;
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* line 25: Spring dependency injection will add both broker’s JmsTemplate to jmsQueueTemplates
* line 30-36: Use Round-robin logic to find the JmsTemplate

* line 40: Send the message with load-balanced JmsTemplate

6.5.5 MessageProducerApp

Create MessageProducer application.
MessageProducerApp

package jcg.demo.activemglb.producer;
import java.util.Scanner;

import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Configuration;

import jcg.demo.spring.config.JmsConfig;
import jcg.demo.spring.jms.component.MessageSender;
import jcg.demo.util.DemoConstants;

@Configuration
public class MessageProducerApp {
public static void main(String[] args) throws Exception ({

try (AnnotationConfigApplicationContext context = new <+
AnnotationConfigApplicationContext (JmsConfig.class)) {
context.register (MessageProducerApp.class);
String queueName = readDestination();
MessageSender springdmsProducer = (MessageSender) context.getBean (" <
messageSender") ;

for (int i = 0; i1 < DemoConstants.MESSAGE_SIZE; i++) {
springdmsProducer.postToQueue (queueName, DemoConstants. &
buildDummyMessage () ) ;

private static String readDestination () {

System.out.println ("Enter Destination: P - Producer, C - Consumer : ");
try (Scanner scanlIn = new Scanner (System.in)) {
String inputString = scanIn.nextLine();

scanIn.close();
if (inputString.equalsIgnoreCase ("P")) {
return DemoConstants.PRODUCER_DESTINATION;
}
return DemoConstants.CONSUMER_DESTINATION;

* line 16: Start Spring context from JmsConfig

¢ line 20: Get messageSender Spring bean
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6.5.6 Execute MessageProducerApp

Below is the application output when you input P on the prompt. Make sure both brokers are running.
Execution Output

Enter Destination: P - Producer, C - Consumer
P

MessageSender postToQueue started

Find Load balanced JmsTemplate[ 0 ]
MessageSender postToQueue started

Find Load balanced JmsTemplate[ 1 ]
MessageSender postToQueue started

Find Load balanced JmsTemplate[ 0 ]
MessageSender postToQueue started

Find Load balanced JmsTemplate[ 1 ]

As you see here, two JmsTemplates take turns to send a total of 100 messages to their connected broker. Go to https:/
/localhost:8161/admin/queues. jsp for broker 1 and https://localhost:8761/admin/queues. jsp for
broker 2. You should see that each broker has 50 pending messages at test . queue.lb.producer.

6.6 Consumer Load Balancing Example

In this example, we will demonstrate how to build the MessageConsumerApp which consumes the messages from a queue.
We also show how to run two of them concurrently.

6.6.1 MessageConsumerWithPrefetch

AMQ brokers set default prefetch size 1000, so we have to set the prefetch size to 1 to allow two consumers consume messages
concurrently.

MessageConsumerWithPrefetch

package jcg.demo.activemglb.consumer;

import javax.jms.Connection;
import javax.jms.Destination;
import javax.jms.JMSException;
import javax.jms.Message;

import javax.jms.MessageConsumer;
import javax.jms.MessagelListener;
import javax.jms.Session;

import javax.jms.TextMessage;

import org.apache.activemg.ActiveMQConnectionFactory;

/ * %
* A simple message consumer which consumes the message from ActiveMQ Broker
* with pre-fetch size set to 1 instead of default 1000.

*

* @author Mary.Zheng

*/

public class MessageConsumerWithPrefetch implements MessagelListener {

private static final String JMS_PREFETCH_POLICY_ALL_1 = "?jms.prefetchPolicy.all=1" <>

’

private String activeMgBrokerUri;
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private String username;
private String password;
private String destinationName;

public MessageConsumerWithPrefetch (String activeMgBrokerUri, String username, <
String password) {

super () ;
this.activeMgBrokerUri = activeMgBrokerUri + JMS_PREFETCH_POLICY_ALL_1;

this.username = username;
this.password = password;

}

public void run() throws JMSException {

ActiveMQConnectionFactory factory = new ActiveMQConnectionFactory (username, <
password, activeMgBrokerUri);

Connection connection = factory.createConnection();

Session session = connection.createSession(false, Session.AUTO_ACKNOWLEDGE) <
7

setComsumer (session) ;

connection.start () ;

System.out.println (String.format ("MessageConsumerWithPrefetch Waiting for <

messages at %$s from %s",
destinationName, this.activeMgBrokerUri));

private void setComsumer (Session session) throws JMSException {
Destination destination = session.createQueue (destinationName) ;
MessageConsumer consumer = session.createConsumer (destination);

consumer.setMessageListener (this);

@Override
public void onMessage (Message message) {
String msg;

try f
msg = String.format ("MessageConsumerWithPrefetch Received message [ «

%s 1",
((TextMessage) message) .getText ());
Thread.sleep (10000);// sleep for 10 seconds
System.out .println (msgqg) ;
} catch (JMSException | InterruptedException e) {
e.printStackTrace () ;

public String getDestinationName () {
return destinationName;

public void setDestinationName (String destinationName) ({
this.destinationName = destinationName;

e line 23, 31 : Set the AMQ prefetchPolicy

6.6.2 MessageConsumerApp

Create MessageConsumerApp which consumes from the consumer queue based on the selected broker.
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MessageConsumerApp

package jcg.demo.activemglb.consumer;
import java.util.Scanner;

import javax.jms.JMSException;

import jcg.demo.util.DemoConstants;
public class MessageConsumerApp {

public static void main(String[] args) {
String brokerUri = readBrokerInstance();

consume_queue_with_prefetchsize (brokerUri) ;

private static void consume_queue_with_prefetchsize (String brokerUri) ({
MessageConsumerWithPrefetch queueMsglListener = new <=
MessageConsumerWithPrefetch (brokerUri, "admin", "admin");
queueMsgListener.setDestinationName (DemoConstants.CONSUMER_DESTINATION) ;

try {
queueMsgListener.run () ;

} catch (JMSException e) {
e.printStackTrace () ;

private static String readBrokerInstance () {
System.out.println ("MessageConsumerApp listens at Broker Instance ( 1 or 2 <
ERASY
try (Scanner scanIn = new Scanner (System.in)) {
String inputString = scanIn.nextLine();
scanIn.close();
if (inputString.equalsIgnoreCase("1")) {

return DemoConstants.BROKER_1_URI;

}
return DemoConstants.BROKER_2_URI;

6.6.3 Execute MessageConsumerApp in Eclipse

Starts the MessageConsumerApp via Eclipse.
MessageConsumerApp Output

MessageConsumerApp listens at Broker Instance ( 1 or 2 ):

1

MessageConsumerWithPrefetch Waiting for messages at test.queue.lb.consumer from tcp://
localhost:616167?jms.prefetchPolicy.all=1

6.6.4 Execute MessageConsumerApp via Jar command

First, export the MessageConsumerApp as a jar: activemg-1b. jar . Open the command prompt and enter the command
java —jar activemg-lb. jar.



https://help.eclipse.org/luna/index.jsp?topic=%2Forg.eclipse.jdt.doc.user%2Ftasks%2Ftasks-37.htm
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MessageConsumerApp Output

C:\\JDK8_CTLSS\\Java Code Geek Examples>java —jar activemg-lb. jar
MessageConsumerApp listens at Broker Instance ( 1 or 2 ):

1

MessageConsumerWithPrefetch Waiting for messages at test.queue.lb.consumer from
tcp://localhost:61616?Jms.prefetchPolicy.all=1

6.6.5 Summary

There are two consumer applications listening at test .queue.lb.consumer after the steps 6.6.3 and 6.6.4, Monitoring
both output while executing the MessageProducerApp built at step 6.5.5 to send 100 messages to test .queue.lb.
consumer . You should see both consumers are receiving the messages. The screenshot below shows both consumers consumed
25 messages from test . queue. 1b.consumer after all messages are processed.

(@ localhost8161/admin/queveConsumers.jsp? IMSDestination=test.queue lb.consumer

maged bookmarks Allen's Folder applications conflus activeM() 9 Bookmarks @b Postman £% Home 4@ Mew Tab H Lagin - Splu

ActiveMQ

ueues | Topics | Subscribers | Connections | Network | Scheduled | Send

Consumers for test.quene.lb.consumer

Client 1D Pref|,
e Gon ID 1 Sesslonld  Selector  Enguewes  Dequeues Dispatched — Dispatched Queue M ||
1D EL2LS431841-63008-151 27564 72047-001 1 25 34 a5 1 1
ID:SL2LS431841-63098-151 275647 2047-1:1 7 = = 0
IB:SL2LS431841-623117-1512786562685-0:1 1 o 24 25 ph 1
ID:SL2LS431B41-63117-1512766563685-1:1 i - D

Figure 6.3: AMQ Consumer Load Balancing

6.6.6 Things to consider
The AMQ message is dispatched based on the First-In, First-Out(FIFO) algorithm. If the messages must be processed based

on the order entered, then running the consumer concurrently must be planned accordingly to avoid an error. Please check out
ActiveMQ tutorial for detail.

6.7 Conclusion

In this example, we built two Java AMQ client applications:

* MessageProducerApp sends the message to two AMQ brokers via Round-robin algorithm to reduce the data load at each
AMQ Broker

* Two MessageConsumerApps consume the messages from the same queue to reduce the data load at the AMQ queue



https://examples.javacodegeeks.com/enterprise-java/jms/apache-activemq-best-practices-tutorial/
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6.8 Download the Source Code

This example built two Java AMQ client applications (producer and consumer) to achieve the load balancing requirement. You
can download the full source code of this example here: Apache ActiveMQ Load Balancing Example



https://examples.javacodegeeks.com/wp-content/uploads/2017/12/activemq-lb-demo.zip
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Chapter 7

ActiveMQ Failover Example

Apache ActiveMQ is an open source messaging server written in Java, which implements JMS 1.1 specifications. In this example,
I will demonstrate how to configure a group of AMQ brokers to make the system fault-tolerant.

7.1 Introduction

Apache ActiveMQ (AMQ) is a message broker which transfers the messages from the sender to the receiver.
Failover is a procedure by which a system automatically transfers control to a duplicate system when it detects a fault or failure.

AMQ failover transport protocol enables an application automatically reconnect to a broker when a failure is detected while
establishing a connection.

In this example, I will demonstrate:

* how to create eight AMQ broker instances
* how to configure AMQ broker instances with four network typologies

* how to build a Java client application which still functions when one of the AMQ broker fails

7.2 ActiveMQ Server Installation

Follow these instructions to install an AMQ server. Then use AMQ admin command: act ivemg—-admin create ${brok
erName} to create a server instance.

Create eight AMQ server instances:

activemg-admin create ..\standalone\brokerl activemg—admin create ..\standalone\broker?2
activemg-admin create ..\cluster\broker-1activemg-admin create ..\cluster\broker-2act
ivemg-admin create ..\cluster\broker-3activemg-admin create ..\cluster\dynamic-brokerl
activemg-admin create ..\cluster\dynamic-broker2 activemg—-admin create ..\cluster\dyna

mic—-broker3

7.3 ActiveMQ Server Configuration

AMQ activemg-admin command copies the AMQ server to the user defined location. Need to configure the default value
with the steps below:

* Navigate to the AMQ instance folder. Ex: standalone\brokerl



https://www.enterpriseintegrationpatterns.com/patterns/messaging/MessageBroker.html
https://examples.javacodegeeks.com/enterprise-java/jms/apache-activemq-best-practices-tutorial/
https://activemq.apache.org/getting-started.html
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* Edit the activemg.xml at transportConnector and networkConnector
* Edit the jetty.xml with a different web port number

¢ Edit the Windows batch file at ACTIVEMQ_ CONF and ACTIVEMQ_ DATA

7.3.1 Two Standalone ActiveMQ Brokers

Use the steps above, configure two standalone AMQ brokers:

Broker Name Home Path Openwire Port Web Port Data Path
broker1 \standalone\broker1 61616 8161 brokeriidata
broker2 \standalone\broker2 61716 7161 broker2\data

Figure 7.1: Standalone AMQ brokers

:\MaryZheng\tools\apache-activemg-5.15.0\standalone>
older PATH listing for volume 05Disk
/olume serial number 15 3A10-C6D4
' brokerl
bin
——contT
——data
——kahadb
tmp
L broker?
—-bhin
cont
data
kahadb
——tmp

-\MarvZheng\tools\apache-activemg-5.15.0\standalone>

Figure 7.2: Two Standalone AMQ Brokers

Here is an example of brokerl .bat file.

brokerl.bat

@echo off

set ACTIVEMQ_HOME="C:/MaryZzZheng/tools/apache-activemg-5.15.0"

set ACTIVEMQ_ BASE="C:/MaryzZheng/tools/apache-activemg-5.15.0/standalone/brokerl"

set ACTIVEMQ_CONF=%ACTIVEMQ_BASE%/conf
set ACTIVEMQ_ DATA=%ACTIVEMQ_ BASE%/data

set PARAM=%1
tgetParam
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shift
if "$1"=="" goto end

set PARAM=%PARAMS %1
goto getParam
:end

$ACTIVEMQ HOME%/bin/activemg $PARAMS

Start brokerl with the command: brokerl.bat start.
brokerl server log

C:\\Maryzheng\\tools\\apache-activemg-5.15.0\\standalone\\brokerl\\bin>brokerl.bat start
Java Runtime: Oracle Corporation 1.8.0_31 C:\\MaryzZheng\\tools\\java\\jdkl.8.0_31\\jre
Heap sizes: current=1005056k free=984084k max=1005056k
JVM args: -Dcom.sun.management.jmxremote -XmslG -Xmx1G -Djava.util.logging.config.file=
logging.properties -Djava.security.auth.login.config=C:/MaryZheng/too
ls/apache-activemg-5.15.0/standalone/brokerl/conf\\login.config -Dactivemqg.classpath=C:/ ¢
MaryZheng/tools/apache—-activemg-5.15.0/standalone/brokerl/conf;C:/MaryZhe
ng/tools/apache-activemg-5.15.0/standalone/brokerl/conf;C:/MaryZheng/tools/apache-activemg <
-5.15.0/conf; -Dactivemg.home=C:/MaryZheng/tools/apache-activemg-5.15.
0 -Dactivemg.base=C:/MaryZheng/tools/apache-activemg-5.15.0/standalone/brokerl -Dactivemqg. <
conf=C:/MaryZheng/tools/apache-activemg-5.15.0/standalone/brokerl/conf
-Dactivemg.data=C:/MaryZheng/tools/apache-activemg-5.15.0/standalone/brokerl/data -Djava. <
io.tmpdir=C:/MaryzZheng/tools/apache-activemg-5.15.0/standalone/brokerl
/data\\tmp
Extensions classpath:
[C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\standalone\\brokerl\\1lib,C:\\MaryZheng\\ <
tools\\apache-activemg-5.15.0\\1ib, C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\stan
dalone\\brokerl\\lib\\camel, C:\\MaryzZheng\\tools\\apache-activemg-5.15.0\\standalone\\ <
brokerl\\lib\\optional, C:\\Maryzheng\\tools\\apache-activemg-5.15.0\\standalone\\brokerl ¢
AR\
1ib\\web, C:\\Maryzheng\\tools\\apache-activemg—-5.15.0\\standalone\\brokerl\\lib\\extra, C:\\ «
MaryZheng\\tools\\apache-activemg-5.15.0\\1ib\\camel,C:\\MaryZheng\\tools\\apache-act
ivemg-5.15.0\\1ib\\optional, C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\1ib\\web, C:\\ <«
MaryZheng\\tools\\apache-activemg-5.15.0\\1ib\\extra]
ACTIVEMQ_ HOME: C:\\MaryzZheng\\tools\\apache-activemg-5.15.0
ACTIVEMQ_BASE: C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\standalone\\brokerl
ACTIVEMQ_CONF: C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\standalone\\brokerl\\conf
ACTIVEMQ DATA: C:\\MaryzZheng\\tools\\apache-activemg-5.15.0\\standalone\\brokerl\\data
Loading message broker from: xbean:activemqg.xml
INFO | Refreshing org.apache.activemqg.xbean.XBeanBrokerFactory$1@1l753acfe: startup date [
Sat Dec 16 07:05:53 CST 2017]; root of context hierarchy
INFO | Using Persistence Adapter: KahaDBPersistenceAdapter[C:\\MaryZheng\\tools\\apache- <
activemg-5.15.0\\standalone\\brokerl\\data\\kahadb]
INFO | KahaDB is version 6
INFO | Recovering from the journal @1:65574
INFO | Recovery replayed 15 operations from the journal in 0.032 seconds.
INFO | PListStore: [C:\\Maryzheng\\tools\\apache-activemg-5.15.0\\standalone\\brokerl\\data <
\\brokerl\\tmp_storage] started
INFO | Apache ActiveMQ 5.15.0 (brokerl, ID:SL2LS431841-50062-1513429555523-0:1) is <
starting
INFO | Listening for connections at: tcp://SL2LS431841:61616?maximumConnections=1000& <
wireFormat .maxFrameSize=104857600
INFO | Connector openwire started
INFO | Apache ActiveMQ 5.15.0 (brokerl, ID:SL2LS431841-50062-1513429555523-0:1) started
INFO | For help or more information please see: https://activemq.apache.org
WARN | Store limit is 102400 mb (current store usage is 0 mb). The data directory: C:\\ <
MaryZheng\\tools\\apache-activemg-5.15.0\\standalone\\brokerl\\data\\kahadb only has <
1146 mb of usable space. — resetting to maximum available disk space: 1146 mb
WARN | Temporary Store limit is 51200 mb (current store usage is 0 mb). The data directory ¢
C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\standalone\\brokerl\\data only has 1146 <
mb of usable space. - resetting to maximum available disk space: 1146 mb
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INFO | No Spring WebApplicationInitializer types detected on classpath

INFO | ActiveMQ WebConsole available at https://0.0.0.0:8161/

INFO | ActiveMQ Jolokia REST API available at https://0.0.0.0:8161/api/jolokia/
INFO |

INFO |

INFO |

Initializing Spring FrameworkServlet ’dispatcher’
No Spring WebApplicationInitializer types detected on classpath
jolokia—agent: Using policy access restrictor classpath:/jolokia-access.xml

e Line 1: start the brokerl

e Line 2: Java Runtime is JDK8

Line 15-18: important setting values
e Line 27: brokerl openwire port
e Line 29: brokerl starts

e Line 34: broker1 web console starts

Repeat the steps to configure other brokers.

Note: Pay special attention to the highlighted lines. Verify the AMQ via web console.

7.3.2 Master/Slave ActiveMQ Brokers

In a Master/Slave topology, the Master provides services to the client, the Slave is at standby mode and gets promoted when the
Master fails. There are three kinds of Master/Slave configurations:

 Shared File System Master Slave
* JDBC Master Slave

* Replicated LevelDB Store

Configure Master/Slave brokers with "Shared File System":

Broker Name Home Path Openwire Port Web Port Data Path
broker-1 \clusteribroker-1 61816 8861 \data
broker-2 Acluster\broker-2 61826 8862 \data

Figure 7.3: Configure Master/Slave brokers with Shared File System

Note: The configuration steps for Mater/Slave are same as the standalone server. The difference is that Master and Slave must
share the same data.

Slave server log

C:\\Maryzheng\\tools\\apache-activemg-5.15.0\\cluster\\broker-2\\bin>broker-2.bat start
Java Runtime: Oracle Corporation 1.8.0_31 C:\\MaryzZheng\\tools\\java\\jdkl.8.0_31\\jre
Heap sizes: current=1005056k free=984084k max=1005056k
JVM args: -Dcom.sun.management.jmxremote -XmslG -Xmx1G -Djava.util.logging.config.file= ¢

logging.properties -Djava.security.auth.login.config=C:/MaryZheng/tools/apache- <
activemg-5.15.0/cluster/broker-2/conf\\login.config -Dactivemqg.classpath=C:/ <
MaryZheng/tools/apache-activemg-5.15.0/cluster/broker—-2/conf;C:/MaryzZheng/tools/ <
apache-activemg-5.15.0/cluster/broker-2/conf;C:/MaryZheng/tools/apache—activemg <«
-5.15.0/conf; -Dactivemg.home=C:/MaryZheng/tools/apache-activemg-5.15.0 -Dac



https://activemq.apache.org/shared-file-system-master-slave.html
https://activemq.apache.org/jdbc-master-slave.html
https://activemq.apache.org/replicated-leveldb-store.html
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tivemg.base=C:/MaryzZheng/tools/apache-activemg-5.15.0/cluster/broker-2 -Dactivemg.conf=C:/ ¢
MaryZheng/tools/apache-activemg-5.15.0/cluster/broker-2/conf -Dactivemg.data=C:/ <
MaryZheng/tools/apache—activemg-5.15.0/data -Djava.io.tmpdir=C:/MaryZheng/tools/apache- ¢
activemg-5.15.0/data\\tmp
Extensions classpath:
[C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\cluster\\broker-2\\1ib, C:\\MaryzZheng\\ <
tools\\apache-activemg-5.15.0\\1ib, C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\ <«
cluste
r\\broker-2\\1lib\\camel, C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\cluster\\broker-2\\
lib\\optional,C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\cluster\\broker-2\\1ib\\web,
C:\\Maryzheng\\tools\\apache-activemg—-5.15.0\\cluster\\broker-2\\1ib\\extra, C:\\MaryZheng\\ <«
tools\\apache-activemg-5.15.0\\1ib\\camel, C:\\Maryzheng\\tools\\apache-activemg-5.15
.0\\1lib\\optional, C:\\Maryzheng\\tools\\apache-activemg-5.15.0\\1ib\\web, C:\\Maryzheng\\ <
tools\\apache-activemg-5.15.0\\1ib\\extral
ACTIVEMQ_ HOME: C:\\MaryZheng\\tools\\apache-activemg-5.15.0
ACTIVEMQ_ BASE: C:\\MaryzZheng\\tools\\apache-activemg-5.15.0\\cluster\\broker-2
ACTIVEMQ_CONF: C:\\MaryzZheng\\tools\\apache-activemg-5.15.0\\cluster\\broker—-2\\conf
ACTIVEMQ DATA: C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\data
Loading message broker from: xbean:activemqg.xml
INFO | Refreshing org.apache.activemqg.xbean.XBeanBrokerFactory$1@1l753acfe: startup date [ «
Sat Dec 16 08:05:25 CST 2017]; root of context hierarchy
INFO | Using Persistence Adapter: KahaDBPersistenceAdapter |[C:\\MaryZheng\\tools\\apache- ¢«
activemg-5.15.0\\data\\kahadb]
INFO | Database C:\\MaryZheng\\tools\\apache—activemg-5.15.0\\data\\kahadb\\lock is locked <«
by another server. This broker is now in slave mode waiting a lock to be acquired

e Line 1: start the broker
* Line 14: display ACTIVEMQ_DATA location

e Line 18: indicate that the broker is the Slave

Stop the Master and watch the Slave get promoted to the Master.
Slave broker promotes to Master log

INFO | Using Persistence Adapter: KahaDBPersistenceAdapter[C:\\Maryzheng\\tools\\apache- <
activemg-5.15.0\\data\\kahadb]
INFO | Database C:\\Maryzheng\\tools\\apache-activemg-5.15.0\\data\\kahadb\\lock is locked <
by another server. This broker is now in slave mode waiting a lock to be acquired
INFO | KahaDB is version 6
INFO | Recovering from the journal @1:31536026
INFO | Recovery replayed 97 operations from the journal in 0.042 seconds.
INFO | PListStore:[C:\\Maryzheng\\tools\\apache-activemg-5.15.0\\data\\broker-2\\
tmp_storage] started
INFO | Apache ActiveMQ 5.15.0 (broker-2, ID:SL2LS431841-50406-1513433598677-0:1) is <>
starting
INFO | Listening for connections at: tcp://SL2LS431841:618267?maximumConnections=1000& <
wireFormat .maxFrameSize=104857600
INFO | Connector openwire started
INFO | Apache ActiveMQ 5.15.0 (broker-2, ID:SL2LS431841-50406-1513433598677-0:1) started
INFO | For help or more information please see: https://activemg.apache.org
WARN | Store limit is 102400 mb (current store usage is 31 mb). The data directory: C:\\ ¢
Maryzheng\\tools\\apache-activemg-5.15.0\\data\\kahadb only has 1173 mb of usable space ¢
— resetting to maximum available disk space: 1173 mb
WARN | Temporary Store limit is 51200 mb (current store usage is 0 mb). The data directory ¢
C:\\MaryzZheng\\tools\\apache-activemg-5.15.0\\data only has 1141 mb ofusable space. - ¢
resetting to maximum available disk space: 1141 mb
INFO | No Spring WebApplicationInitializer types detected on classpath
INFO | ActiveMQ WebConsole available at https://0.0.0.0:8961/
INFO | ActiveMQ Jolokia REST API available at https://0.0.0.0:8961/api/jolokia/
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INFO | Initializing Spring FrameworkServlet ’dispatcher’

INFO | No Spring WebApplicationInitializer types detected on classpath

INFO | jolokia-agent: Using policy access restrictor classpath:/jolokia-access.xml

e Line 2: slave indication

* Line 3-7: promote the Slave to the Master

7.3.3 Network of Brokers

AMQ provides a networkConnector to connect two brokers together and three options at the t ransportConnector :

updateClusterClients, rebalanceClusterClients and updateClusterClientsOnRemove .

7.3.3.1 Static Network of Brokers

In a static network of brokers, the networkConnector connects the broker to a list of brokers.

Configure a network of three brokers:

Broker Name Home Path

broker-1 Aclusteribroker-1
broker-2 Aclusteribroker-2
broker-3 Aclusteribroker-3

The static network of brokers’ activemq.xml.

activemq.xml

Openwire Port
61816
61826

61516

Figure 7.4: Network of three brokers

Web Port

8162

8861

5161

Data Path

\data

data

\broker-3\data

<?xml version="1.0" encoding="UTF-8"?><beans xmlns="https://www.springframework.org/schema/ <
beans" xmlns:xsi="https://www.w3.0rg/2001/XMLSchema-instance" xsi:schemalocation="https: <
//www.springframework.org/schema/beans https://www.springframework.org/schema/beans/

spring-beans.xsd

schema/core/activemg-core.xsd">

<!-— Allows us to use system properties as variables in this configuration file ——>
<bean class="org.springframework.beans.factory.config.PropertyPlaceholderConfigurer">

<property name="locations">

<value>file:${activemg.conf}/credentials.properties</value>

</property>
</bean>

<!-- Allows accessing the server log ——>

<bean class="io.fabric8.insight.log.log4j.Log4jLogQuery" destroy-method="stop" id=" <
logQuery" init-method="start" lazy-init="false" scope="singleton">

</bean>
€l=
The <broker> element is used to configure the ActiveMQ broker.
——>
<broker xmlns="https://activemqg.apache.org/schema/core" brokerName="broker-3" <

dataDirectory="${activemg.data}">

https://activemqg.apache.org/schema/core https://activemqg.apache.org/
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<destinationInterceptors>
<virtualDestinationInterceptor>
<virtualDestinations>

<virtualTopic name="VirtualTopic.>" prefix="Consumer.x." <
selectorAware="false"/>
<virtualTopic name="JCG.>" prefix="VTIC.x." selectorAware="true"/>

</virtualDestinations>
</virtualDestinationInterceptor>
</destinationInterceptors>

<destinationPolicy>

<policyMap>
<policyEntries>
<policyEntry topic=">">

<!—— The constantPendingMessagelLimitStrategy is used to prevent
slow topic consumers to block producers and affect other consumers
by limiting the number of messages that are retained
For more information, see:
https://activemqg.apache.org/slow—consumer—handling.html

——>

<pendingMessagelLimitStrategy>
<constantPendingMessageLimitStrategy limit="1000"/>
</pendingMessagelimitStrategy>
</policyEntry>
</policyEntries>
</policyMap>
</destinationPolicy>

gl=
The managementContext is used to configure how ActiveMQ is exposed in
JMX. By default, ActiveMQ uses the MBean server that is started by
the JVM. For more information, see:

https://activemg.apache.org/jmx.html
==>
<managementContext>

<managementContext createConnector="false"/>
</managementContext>

Rl==
Configure message persistence for the broker. The default persistence
mechanism is the KahaDB store (identified by the kahaDB tag).
For more information, see:

https://activemq.apache.org/persistence.html
——>
<persistenceAdapter>

<kahaDB directory="${activemqg.data}/kahadb"/>
</persistenceAdapter>

Lll==
The systemUsage controls the maximum amount of space the broker will
use before disabling caching and/or slowing down producers. For more <>
information, see:
https://activemqg.apache.org/producer—-flow-control.html
——>
<systemUsage>

<systemUsage>
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<memoryUsage>
<memoryUsage percentOfJvmHeap="70"/>
</memoryUsage>
<storeUsage>
<storeUsage 1limit="100 gb"/>
</storeUsage>
<tempUsage>
<tempUsage limit="50 gb"/>
</tempUsage>
</systemUsage>
</systemUsage>

<networkConnectors>
<networkConnector name="amg3-nc"
uri="static: (failover: (tcp://0.0.0.0:61816,tcp://0.0.0.0:61826))"
dynamicOnly="true"
networkTTL="3"
duplex="true"/>
</networkConnectors>

<l——
The transport connectors expose ActiveMQ over a given protocol to
clients and other brokers. For more information, see:
https://activemg.apache.org/configuring-transports.html
=—=>
<transportConnectors>
<!-- DOS protection, limit concurrent connections to 1000 and frame size to 100 ¢«
MB ——>
<transportConnector name="openwire" rebalanceClusterClients="true" <

updateClusterClients="true" updateClusterClientsOnRemove="true" uri="tcp: <+
//0.0.0.0:61516?maximumConnections=1000&wireFormat .maxFrameSize=104857600"/>
</transportConnectors>

<!-- destroy the spring context on shutdown to stop jetty ——>
<shutdownHooks>
<bean xmlns="https://www.springframework.org/schema/beans" class="org.apache. ¢
activemq.hooks.SpringContextHook" />

</shutdownHooks>
</broker>
gl=
Enable web consoles, REST and Ajax APIs and demos
The web consoles requires by default login, you can disable this in the jetty.xml <
file
Take a look at ${ACTIVEMQ HOME}/conf/jetty.xml for more details
—-—>

<import resource="jetty.xml"/>

</beans>

* Line 91- 97: configure as static network of brokers

* Line 107: enable updateClusterClients etc options

Keep the Master/Slave server running and start Broker 3. The Master broker server log shows the it has connected to Broker 3.

master log
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INFO | Connector vm://broker-2 started

INFO | Started responder end of duplex bridge amg3-nc@ID:SL2LS431841 <«
-64674-1513436259188-0:1

INFO | Network connection between vm://broker-2#0 and tcp:///192.168.1.109:64676@61826 ( <+
broker-3) has been stablished.

Line 3: the network bridge is established between the broker 3 and 2

Note: Verify the AMQ via web console, you should see the network connector detail under Connection tab.

7.3.3.2 Dynamic Network of Brokers

Dynamic network of brokers auto-detects the broker within the network. Configure three brokers:

Broker Name Home Path Openwire Port Web Port Data Path

broker-1 ‘cluster\dynamic-broker1 61626 8163 \dynamic-broker1idata
broker-2 _\cluster\dynamic-broker2 61636 8164 \dynamic-broker2\data
broker-3 ‘clusterdynamic-broker3 61646 8165 dynamic-broker3idata

Figure 7.5: Configure three brokers

The image below shows six brokers under the cluster directory after steps 7.3.2 and 7.3.3.
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_: \MaryZneng\tools\apache-activ
Folder PATH listing for wvolume
Volume serial number 1s 3A10-C6

broker-1
bin
cont
broker-2
bin
——contT
——hbroker-3
bin
——cont
data
kahadb
tmp
——dynami c-brokerl
bin
——conT
data
kahadb
— |
dynamic-broker2
bin
——cont
' data
kahadb
tmp
——dynamic-broker3
—bin _
——conT
data

C: \MaryZheng\tools\apache-activemg-5.15.0\cluster>

Figure 7.6: Cluster of AMQ Brokers

Configuration file example for dynamic Broker 1.

dynamic broker! activemq.xml

<?xml version="1.0" encoding="UTF-8"?><beans xmlns="https://www.springframework.org/schema/ <
beans" xmlns:xsi="https://www.w3.0rg/2001/XMLSchema-instance" xsi:schemalocation="https:
//www.springframework.org/schema/beans https://www.springframework.org/schema/beans/ <«

spring-beans.xsd https://activemqg.apache.org/schema/core https://activemq.apache.org/ ¢
schema/core/activemg-core.xsd">

P

<!-—— Allows us to use system properties as variables in this configuration file ——>

<bean class="org.springframework.beans.factory.config.PropertyPlaceholderConfigurer">
<property name="locations">

<value>file:${activemg.conf}/credentials.properties</value>
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</property>
</bean>

<!-- Allows accessing the server log —-—>
<bean class="io.fabric8.insight.log.log4j.Log4jLogQuery" destroy-method="stop" id=" <
logQuery" init-method="start" lazy-init="false" scope="singleton">

</bean>
€l==
The <broker> element is used to configure the ActiveMQ broker.
-—>
<broker xmlns="https://activemqg.apache.org/schema/core" brokerName="dynamic-brokerl" <

dataDirectory="${activemqg.data}">

<destinationInterceptors>
<virtualDestinationInterceptor>
<virtualDestinations>

<virtualTopic name="VirtualTopic.>" prefix="Consumer.x." <
selectorAware="false"/>
<virtualTopic name="JCG.>" prefix="VTC.x." selectorAware="true"/>

</virtualDestinations>
</virtualDestinationInterceptor>
</destinationInterceptors>

<destinationPolicy>

<policyMap>
<policyEntries>
<policyEntry topic=">">

<!-— The constantPendingMessagelLimitStrategy is used to prevent
slow topic consumers to block producers and affect other consumers
by limiting the number of messages that are retained
For more information, see:
https://activemqg.apache.org/slow-consumer-handling.html

-——>

<pendingMessagelLimitStrategy>
<constantPendingMessagelLimitStrategy limit="1000"/>
</pendingMessagelimitStrategy>
</policyEntry>
</policyEntries>
</policyMap>
</destinationPolicy>

<l—-
The managementContext is used to configure how ActiveMQ is exposed in
JMX. By default, ActiveMQ uses the MBean server that is started by
the JVM. For more information, see:

https://activemqg.apache.org/jmx.html
-——>
<managementContext>

<managementContext createConnector="false"/>
</managementContext>

gl==
Configure message persistence for the broker. The default persistence
mechanism is the KahaDB store (identified by the kahaDB tag) .
For more information, see:

https://activemqg.apache.org/persistence.html
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<persistenceAdapter>
<kahaDB directory="${activemg.data}/kahadb"/>
</persistenceAdapter>

<l——
The systemUsage controls the maximum amount of space the broker will
use before disabling caching and/or slowing down producers. For more
information, see:
https://activemg.apache.org/producer-flow-control.html
——>
<systemUsage>
<systemUsage>
<memoryUsage>
<memoryUsage percentOfJvmHeap="70"/>
</memoryUsage>
<storeUsage>
<storeUsage 1limit="100 gb"/>
</storeUsage>
<tempUsage>
<tempUsage limit="50 gb"/>
</tempUsage>
</systemUsage>
</systemUsage>

<networkConnectors>
<networkConnector uri="multicast://default"
dynamicOnly="true"
networkTTL="3"
prefetchSize="1"
decreaseNetworkConsumerPriority="true" />
</networkConnectors>

Q==
The transport connectors expose ActiveMQ over a given protocol to
clients and other brokers. For more information, see:

https://activemqg.apache.org/configuring-transports.html
——>
<transportConnectors>

<!—— DOS protection, limit concurrent connections to 1000 and frame size to 100 ¢

MB -->
<transportConnector name="openwire" rebalanceClusterClients="true"

updateClusterClients="true" updateClusterClientsOnRemove="true" uri="tcp: <
//0.0.0.0:61626?maximumConnections=1000&wireFormat .maxFrameSize=104857600" <

discoveryUri="multicast://default" />
</transportConnectors>

<!-- destroy the spring context on shutdown to stop jetty —--—>
<shutdownHooks>

<bean xmlns="https://www.springframework.org/schema/beans" class="org.apache.

activemq.hooks.SpringContextHook" />
</shutdownHooks>

</broker>

Lll==
Enable web consoles, REST and Ajax APIs and demos

The web consoles requires by default login, you can disable this in the Jjetty.xml

file

P

P
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Take a look at ${ACTIVEMQ HOME}/conf/jetty.xml for more details
-—>
<import resource="jetty.xml"/>

</beans>

e Line 91-97: set uri="multicast://default" at networkConnector

e Line 107: set discoveryUri="multicast://default" and rebalanceClusterClients="true" update
ClusterClients="true" updateClusterClientsOnRemove="true"

Start three dynamic brokers.
Dynamic broker3 server.log

C:\\Maryzheng\\tools\\apache-activemg-5.15.0\\cluster\\dynamic-broker3\\bin>dynamic-broker3 <
.bat start
Java Runtime: Oracle Corporation 1.8.0_31 C:\\Maryzheng\\tools\\java\\jdkl.8.0_31\\jre
Heap sizes: current=1005056k free=984084k max=1005056k
JVM args: -Dcom.sun.management.jmxremote -XmslG —-Xmx1G -Djava.util.logging.config.file= <«
logging.properties -Djava.security.auth.login.config=C:/MaryzZheng/too
ls/apache-activemg-5.15.0/cluster/dynamic-broker3/conf\\login.config -Dactivemqg.classpath=C ¢
:/MaryZheng/tools/apache-activemg-5.15.0/cluster/dynamic-broker3/conf;
C:/MaryZheng/tools/apache-activemg-5.15.0/cluster/dynamic-broker3/conf;C:/MaryZheng/tools/ <
apache-activemg-5.15.0/conf; -Dactivemqg.home=C:/MaryZheng/tools/apache-activemg-5.15.0 - <
Dactivemq.base=C:/MaryZheng/tools/apache-activemg-5.15.0/clust
r/dynamic-broker3 -Dactivemg.conf=C:/MaryZheng/tools/apache-activemg-5.15.0/cluster/dynamic <
-broker3/conf -Dactivemg.data=C:/MaryZheng/tools/apache-activemg-5.15.0/cluster/dynamic—- <«
broker3/data -Djava.io.tmpdir=C:/MaryZheng/tools/apache—activemg-5.15.0/cluster/dynamic- <
broker3/data\\tmp
Extensions classpath:
[C:\\MaryZheng\\tools\\apache-activemg—-5.15.0\\cluster\\dynamic-broker3\\1lib, C:\\ <«
MaryZheng\\tools\\apache-activemg-5.15.0\\1ib,C:\\MaryZheng\\tools\\apache-activemg <>
-5.15.0\\cluster\\dynamic-broker3\\1lib\\camel, C:\\Maryzheng\\tools\\apache-activemg
-5.15.0\\cluster\\dynamic-broker3\\1lib\\optional, C:\\MaryZzheng\\tools\\apache—-activemg <>
-5.15.0\\cluster\\dynamic-broker3\\1lib\\web, C:\\MaryZheng\\tools\\apache-activemqg <
-5.15.0\\cluster\\dynamic-broker3\\1lib\\extra,C:\\Maryzheng\\tools\\apache-activemg
-5.15.0\\1ib\\camel, C:\\Maryzheng\\tools\\apache-activemg-5.15.0\\1ib\\optional, C:\\ ¢
MaryZheng\\tools\\apache-activemg-5.15.0\\1ib\\web, C:\\MaryZheng\\tools\\apache- ¢
activemg-5.15.0\\1ib\\extra]
ACTIVEMQ_HOME: C:\\MaryZheng\\tools\\apache-activemg-5.15.0
ACTIVEMQ_BASE: C:\\MaryzZheng\\tools\\apache-activemg—-5.15.0\\cluster\\dynamic-broker3
ACTIVEMQ_CONF: C:\\MaryzZheng\\tools\\apache-activemg-5.15.0\\cluster\\dynamic-broker3\\conf
ACTIVEMQ DATA: C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\cluster\\dynamic-broker3\\data
Loading message broker from: xbean:activemqg.xml
INFO | Refreshing org.apache.activemqg.xbean.XBeanBrokerFactory$1@7cl6905e: startup date [ «
Sat Dec 16 09:48:42 CST 2017]; root of context hierarchy
INFO | Using Persistence Adapter: KahaDBPersistenceAdapter [C:\\MaryZheng\\tools\\apache- ¢«
activemg—-5.15.0\\cluster\\dynamic—-broker3\\data\\kahadb]
INFO | PListStore: [C:\\MaryZheng\\tools\\apache-activemg-5.15.0\\cluster\\dynamic-broker3 <«
\\data\\dynamic-broker3\\tmp_storage] started
INFO | Apache ActiveMQ 5.15.0 (dynamic-broker3, ID:SL2LS431841-65244-1513439325237-0:1) is <«
starting
INFO | Listening for connections at: tcp://SL2LS431841:61646?maximumConnections=1000& <
wireFormat .maxFrameSize=104857600
INFO | Connector openwire started

INFO | Network Connector DiscoveryNetworkConnector:NC:BrokerService [dynamic-broker3] —
started

INFO | Apache ActiveMQ 5.15.0 (dynamic-broker3, ID:SL2LS431841-65244-1513439325237-0:1) <+
started

INFO | For help or more information please see: https://activemq.apache.org
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WARN | Store limit is 102400 mb (current store usage is 0 mb). The data directory: C:\\ <
MaryZzheng\\tools\\apache-activemg-5.15.0\\cluster\\dynamic-broker3\\data\\kahadb only <«
has 1154 mb of usable space. - resetting to maximum available disk space: 1154 mb

WARN | Temporary Store limit is 51200 mb (current store usage is 0 mb). The data directory <>

C:\\Maryzheng\\tools\\apache-activemg-5.15.0\\cluster\\dynamic-broker3\\data only has ¢

1154 mb of usable space. - resetting to maximum available disk space: 1154 mb

INFO | Establishing network connection from vm://dynamic-broker3 to tcp://SL2LS431841
161646

INFO | Connector vm://dynamic-broker3 started

INFO | dynamic-broker3 Shutting down NC

INFO | dynamic-broker3 bridge to Unknown stopped

WARN | Transport Connection to: tcp://192.168.1.109:65245 failed: java.io.EOFException

INFO | Connector vm://dynamic-broker3 stopped

INFO | No Spring WebApplicationInitializer types detected on classpath

INFO | ActiveMQ WebConsole available at https://0.0.0.0:8164/

INFO | ActiveMQ Jolokia REST API available at https://0.0.0.0:8164/api/jolokia/

INFO | Initializing Spring FrameworkServlet ’‘dispatcher’

INFO | No Spring WebApplicationInitializer types detected on classpath

INFO | jolokia-agent: Using policy access restrictor classpath:/jolokia-access.xml

INFO | Establishing network connection from vm://dynamic-broker3 to tcp://SL2LS431841 <«

161636

INFO | Connector vm://dynamic-broker3 started

INFO | Network connection between vm://dynamic-broker3#2 and tcp://SL2LS431841 <
/192.168.1.109:61636@65254 (dynamic-broker2) has been established.

INFO | Establishing network connection from vm://dynamic-broker3 to tcp://SL2LS431841
161626

INFO | Network connection between vm://dynamic-broker3#4 and tcp://SL2LS431841 <
/192.168.1.109:61626Q@65266 (dynamic-brokerl) has been established.

* Line 22: dynamic Broker 3 starts as a standalone broker

Line 26-27: dynamic Broker 3 starts as a networked broker

¢ Line 38: establish the network connection from Broker 3 to 2

Line 40: the network connection is established between Broker 3 and 2
e Line 41: establish the network connection from Broker 3 to 1

e Line 42: the network connection is established between Broker 3 and 1

Note: Try to stop any of these dynamic brokers and watch the other broker’s server log. Verify the connection via AMQ web
console.

7.4 Create Java Client Applications

Create two Java AMQ client applications. One is a producer application which sends ten dummy messages to a test . queue .
The other is a consumer application which consumes the messages from the test . queue .

7.4.1 Common Data

Create a common data class to hold the data used in the Demo.
DemoDataUtils

package jcg.demo.util;

import java.util.Random;
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import java.util.Scanner;

[ x*
* The constant data utility used in this Demo
*
* Qauthor Mary.Zheng
*
*/
public final class DemoDataUtils {

public static final int MESSAGE_SIZE = 10;
public static final String DESTINATION = "test.queue";

private static final String COMMA = ",";
private static final String FAILOVER = "failover: (";

private static final String HALF_MINUTE_TIMEOUT = ") ?timeout=30000";

private static String STANDALONE_BROKER_1 = "tcp://localhost:61616";
private static String STANDALONE_BROKER_2 "tcp://localhost:61716";

private static String MASTER_BROKER_1 = "tcp://localhost:61816";
private static String SLAVE_BROKER 2 = "tcp://localhost:61826";

private static String[] STATIC_NC_BROKER = { "tcp://localhost:61516", <
MASTER_BROKER_1, SLAVE_BROKER_ 2 };
private static String[] DYNAMIC_NC_BROKER = { "tcp://localhost:61626", "tcp://
localhost:61636",
"tcp://localhost:61646" };

private static String getStaticNCBroker () {
return STATIC_NC_BROKER[O];

private static String getDynamicNCBroker () {
Random rand = new Random() ;
int value = rand.nextInt (3);
return DYNAMIC_NC_BROKER[valuel;

public static String buildDummyMessage (int wvalue) {
return "dummy message " + value;

private static String getFailOverURI (String... uris) {

String[] brokerURIs = uris;
StringBuffer foUrl = new StringBuffer (FAILOVER) ;

int brokerUriSize = brokerURIs.length;
if (brokerUriSize == 1) {
foUrl.append (brokerURIs[0]) ;
} else {
for (String brokerUri : brokerURIs) {
foUrl.append (brokerUri) ;
if ('brokerUri.equalsIgnoreCase (brokerURIs[brokerUriSize - <+
11)) |
foUrl.append (COMMA) ;
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foUrl.append (HALF_MINUTE_TIMEOUT);// fast fails
return foUrl.toString();

public static String readFailoverURL () {

String promptyMessage = "Enter Demo Type for Failover:"
+ "\\n\\tl - Stand Alone Brokers \\n\\t2 - Master-Slave <>

Brokers \\n\\t3 - Network of Brokers (Static) \\n\\t4 - <«
Network of Brokers (Dynamic): ";

System.out.println (promptyMessage) ;

String failoverUrl = null;

try (Scanner scanlIn = new Scanner (System.in)) {

String inputString = scanIn.nextLine();

scanIn.close();
switch (inputString) {

case "1":
failoverUrl = DemoDataUtils.getFailOverURI ( <>
STANDALONE_BROKER_1, STANDALONE_BROKER_2) ;
break;
case "2":
failoverUrl = DemoDataUtils.getFailOverURI (MASTER_BROKER_1, <>
SLAVE_BROKER_2) ;
break;
case "3":
failoverUrl = DemoDataUtils.getFailOverURI ( <>
getStaticNCBroker ());
break;
case "4":
failoverUrl = DemoDataUtils.getFailOverURI ( <>
getDynamicNCBroker ()) ;
break;

return failoverUrl;

* Line 33: client knows only the static broker

Line 37-39: reduce the broker load with total number of broker in dynamic network of brokers
 Line 78: client knows all the brokers in the standalone broker topology

 Line 81: client knows all the brokers in the Master/Slave broker topology

* Line 84: client knows only the static broker

* Line 87: client knows any one of the brokers in the dynamic network

7.4.2 QueueMessageProducer

Create QueueMessageProducer .
QueueMessageProducer

package jcg.demo.activemg.failover;

import javax.jms.Connection;
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import javax.jms.ConnectionFactory;
import javax.]jms.JMSException;
import javax.jms.MessageProducer;
import javax.jms.Session;

import javax.jms.TextMessage;

import org.apache.activemg.ActiveMQConnectionFactory;
import jcg.demo.util.DemoDataUtils;

/ %%
* A simple message producer which sends the message to ActiveMQ Broker
*
* Qauthor Mary.Zheng
*
x/
public class QueueMessageProducer {

private String activeMgBrokerUri;
private String username;
private String password;

public QueueMessageProducer (String activeMgBrokerUri, String username, String <=
password) {

super () ;
this.activeMgBrokerUri = activeMgBrokerUri;
this.username = username;

this.password = password;

public void sendDummyMessages (String queueName) {
System.out.println ("QueueMessageProducer started " + this.activeMgBrokerUri <
) i
ConnectionFactory connFactory = null;
Connection connection = null;
Session session = null;
MessageProducer msgProducer = null;
try {
connFactory = new ActiveMQConnectionFactory (username, password, —
activeMgBrokerUri) ;
connection = connFactory.createConnection();
connection.start ();
session = connection.createSession(false, Session.AUTO_ACKNOWLEDGE) <«
7
msgProducer = session.createProducer (session.createQueue (queueName) <+
)i

for (int i = 0; i1 < DemoDataUtils.MESSAGE_SIZE; i++) {

TextMessage textMessage = session.createTextMessage (
DemoDataUtils.buildDummyMessage (i) ) ;
msgProducer.send (textMessage) ;
try {
Thread.sleep (10000) ;

} catch (InterruptedException e) {
}

}

System.out.println ("QueueMessageProducer completed");

} catch (JMSException e) {
System.out .println ("Caught exception: " + e.getMessage());

try {
if (msgProducer != null) {
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msgProducer.close () ;

}

if (session != null) {
session.close () ;

}

if (connection != null) {
connection.close () ;

}

} catch (Throwable ignore) {

}

7.4.3 MessageProducerApp

A Java application which sends ten messages at 10 seconds intervals.

MessageProducerApp

package jcg.demo.activemg.failover;

import

public

jcg.demo.util.DemoDataUtils;
class MessageProducerApp {

public static void main(String[] args) {

String failoverUrl = DemoDataUtils.readFailoverURL() ;

if (failoverUrl == null) {
System.out .println ("Wrong input");
} else {

QueueMessageProducer queProducer = new QueueMessageProducer (

failoverUrl, "admin", "admin");

queProducer.sendDummyMessages (DemoDataUtils.DESTINATION) ;

7.4.4 QueueMessageConsumer

Create QueueMessageConsumer.

QueueMessageConsumer

package jcg.demo.activemg.failover;

import
import
import
import
import
import
import
import

import

[ **

javax.jms.Connection;
javax.jms.Destination;
javax. jms.JMSException;
javax.jms.Message;
javax.jms.MessageConsumer;
javax.jms.MessageListener;
javax.jms.Session;

javax. jms.TextMessage;

org.apache.activemg.ActiveMQConnectionFactory;

* A simple message consumer which consumes the message from

ActiveMQ Broker
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*
* Q@author Mary.Zheng
*
x/
public class QueueMessageConsumer implements MessagelListener {

private String activeMgBrokerUri;
private String username;

private String password;

private String destinationName;

public QueueMessageConsumer (String activeMgBrokerUri, String username, String <=
password) {

super () ;
this.activeMgBrokerUri = activeMgBrokerUri;
this.username = username;

this.password = password;

public void run() throws JMSException {

ActiveMQConnectionFactory factory = new ActiveMQConnectionFactory (username, <>
password, activeMgBrokerUri);

Connection connection = factory.createConnection();

connection.start ();

Session session = connection.createSession(false, Session.AUTO_ACKNOWLEDGE) <
2

Destination destination = session.createQueue (destinationName) ;

MessageConsumer consumer = session.createConsumer (destination);

consumer.setMessageListener (this);

System.out.println (String. format ("QueueMessageConsumer Waiting for messages <>
at %s %s",
destinationName, this.activeMgBrokerUri));

@Override
public void onMessage (Message message) {
String msg;
try {
msg = String.format ("QueueMessageConsumer Received message [ %s 1",
((TextMessage) message) .getText ());
Thread.sleep(10000);// sleep for 10 seconds
System.out.println (msg) ;
} catch (JMSException | InterruptedException e) {
e.printStackTrace () ;

public String getDestinationName () {
return destinationName;

public void setDestinationName (String destinationName) {
this.destinationName = destinationName;

7.4.5 MessageConsumerApp

A Java application which consumes messages at 10 seconds intervals.
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MessageConsumerApp

package jcg.demo.activemg.failover;
import javax.jms.JMSException;
import jcg.demo.util.DemoDataUtils;
public class MessageConsumerApp {
public static void main(String[] args) {

String failoverUrl = DemoDataUtils.readFailoverURL() ;

if (failoverUrl == null) {
System.out.println ("Wrong input");
} else {
QueueMessageConsumer queueMsglListener = new QueueMessageConsumer ( <

failoverUrl, "admin", "admin");
queueMsgListener.setDestinationName (DemoDataUtils.DESTINATION) ;

try {
queueMsgListener.run() ;
} catch (JMSException e) {
e.printStackTrace () ;

7.5 Demo Time

This is the most fun moment of this example. I will show the Java application built at chapter 7.4 continue functions when the
connected AMQ broker is down. Start eight brokers configured at chapter 7.3, then start the MessageConsumerApp and
MessageProducerApp . While both programs are running, stop the connected AMQ broker. Both applications auto-detect
the failure and then reconnect to a different broker.

7.5.1 Two Standalone Brokers

Below you can find the MessageProducerApp output.
MessageProducerApp output

Enter Demo Type for Failover:
1 - Stand Alone Brokers
2 - Master-Slave Brokers
3 - Network of Brokers(Static)
4 - Network of Brokers (Dynamic) :

1

QueueMessageProducer started failover: (tcp://localhost:61616,tcp://localhost:61716)?timeout <

=30000
INFO | Successfully connected to tcp://localhost:61616
WARN | Transport (tcp://localhost:61616) failed , attempting to automatically reconnect: <
{}

java.io.EOFException
at java.io.DatalInputStream.readInt (DatalInputStream.java:392)
at org.apache.activemq.openwire.OpenWireFormat.unmarshal (OpenWireFormat.java:268)
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at org.apache.activemqg.transport.tcp.TcpTransport.readCommand (TcpTransport.java <
:240)
at org.apache.activemqg.transport.tcp.TcpTransport.doRun (TcpTransport. java:232)
at org.apache.activemqg.transport.tcp.TcpTransport.run (TcpTransport. java:215)
at java.lang.Thread.run (Thread. java:745)
INFO | Successfully reconnected to tcp://localhost:61716
QueueMessageProducer completed

* Line 6: input from user

* Line 7: client failover URI with both servers

e Line 8: client connects to brokerl (61616)

* Line 9: client detects the connection failed and try to reconnect

¢ Line 18: client reconnects to broker?2 (61716)

Verify via AMQ web console, notice that there is one message at broker 1 and 9 messages at broker 2. ( the number can vary
depends on the shut down timing).

Below you can find the MessageConsumerApp output.
MessageConsumerApp output

Enter Demo Type for Failover:

1 - Stand Alone Brokers

2 - Master-Slave Brokers

3 - Network of Brokers (Static)

4 - Network of Brokers (Dynamic) :
1
INFO | Successfully connected to tcp://localhost:61716
QueueMessageConsumer Waiting for messages at test.queue failover: (tcp://localhost:61616,tcp

://localhost:61716) 2timeout=30000
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message [ dummy message 0 ]
WARN | Transport (tcp://localhost:61616) failed , attempting to automatically reconnect: <
{}

java.io.EOFException

at java.io.DatalnputStream.readInt (DataInputStream.java:392)

at org.apache.activemq.openwire.OpenWireFormat.unmarshal (OpenWireFormat.java:268)

at org.apache.activemqg.transport.tcp.TcpTransport.readCommand (TcpTransport. java <

:240)

at org.apache.activemqg.transport.tcp.TcpTransport.doRun (TcpTransport. java:232)

at org.apache.activemqg.transport.tcp.TcpTransport.run (TcpTransport.java:215)

at java.lang.Thread.run (Thread. java:745)
INFO | Successfully reconnected to tcp://localhost:61716

dummy message
dummy message
dummy message
dummy message
dummy message
dummy message
dummy message
dummy message
dummy message
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* Line 6: input from user
¢ Line 7: client connects to broker2 (61716)
* Line 19: client detects the connection failed and try to reconnect

* Line 27: client reconnects to broker?2 (61716)
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7.5.2 Master/Slave Brokers

Repeat above steps for the Master/Slave brokers.
Execution for Master/Slave brokers

Enter Demo Type for Failover:
1 - Stand Alone Brokers
2 — Master-Slave Brokers
3 — Network of Brokers (Static)

4 - Network of Brokers (Dynamic) :
2
QueueMessageProducer started failover: (tcp://localhost:61816,tcp://localhost:61826) ?timeout <
=30000

INFO | Successfully connected to tcp://localhost:61826
WARN | Transport (tcp://localhost:61826) failed , attempting to automatically reconnect: <
{}
java.io.EOFException
at java.io.DatalnputStream.readInt (DatalInputStream.java:392)
at org.apache.activemq.openwire.OpenWireFormat.unmarshal (OpenWireFormat.java:268)
at org.apache.activemqg.transport.tcp.TcpTransport.readCommand (TcpTransport. java <
:240)
at org.apache.activemqg.transport.tcp.TcpTransport.doRun (TcpTransport. java:232)
at org.apache.activemqg.transport.tcp.TcpTransport.run (TcpTransport.java:215)
at java.lang.Thread.run (Thread. java:745)
INFO | Successfully reconnected to tcp://localhost:61816
QueueMessageProducer completed

* % Kk K x

Enter Demo Type for Failover:
1 - Stand Alone Brokers
2 - Master-Slave Brokers
3 - Network of Brokers (Static)
4 — Network of Brokers (Dynamic) :
2
INFO | Successfully connected to tcp://localhost:61826
QueueMessageConsumer Waiting for messages at test.queue failover: (tcp://localhost:61816,tcp
://localhost:61826) ?2timeout=30000
QueueMessageConsumer Received message [ dummy message 0 ]
WARN | Transport (tcp://localhost:61826) failed , attempting to automatically reconnect: <+
{}
java.io.EOFException
at java.io.DatalInputStream.readInt (DatalInputStream. java:392)
at org.apache.activemqg.openwire.OpenWireFormat.unmarshal (OpenWireFormat. java:268)
at org.apache.activemqg.transport.tcp.TcpTransport.readCommand (TcpTransport.java
:240)
at org.apache.activemqg.transport.tcp.TcpTransport.doRun (TcpTransport. java:232)
at org.apache.activemqg.transport.tcp.TcpTransport.run (TcpTransport. java:215)
at java.lang.Thread.run (Thread. java:745)
QueueMessageConsumer Received message [ dummy message 1 ]
INFO | Successfully reconnected to tcp://localhost:61816
WARN | ID:SL2LS431841-51754-1513648383975-1:1:1:1 suppressing duplicate delivery on <
connection, poison acking: MessageDispatch {commandId = 0, responseRequired = false, <+
consumerId = ID:SL2LS431841-51754-1513648383975-1:1:1:1, destination = queue://test. <
queue, message = ActiveMQTextMessage {commandId = 6, responseRequired = true, messageld ¢
= ID:SL2LS431841-50044-1513371045088-1:1:1:1:2, originalDestination = null, —
originalTransactionId = null, producerId = ID:SL2LS431841-50044-1513371045088-1:1:1:1, <>

destination = queue://test.queue, transactionId = null, expiration = 0, timestamp = <+
1513371056504, arrival = 0, brokerInTime = 1513371056505, brokerOutTime = <
1513648412924, correlationId = null, replyTo = null, persistent = true, type = null, <+
priority = 4, groupID = null, groupSequence = 0, targetConsumerId = null, compressed = <>

false, userID = null, content = org.apache.activemg.util.ByteSequence@59092659, <>
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marshalledProperties = null, dataStructure = null, redeliveryCounter = 0, size = 0, —
properties = null, readOnlyProperties = true, readOnlyBody = true, droppable = false, <+
JjmsXGroupFirstForConsumer = false, text = dummy message 1}, redeliveryCounter = 0}

QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message

[ dummy message 2

[

[

[

[

[

[

[
QueueMessageConsumer Received message [ dummy message

[

[

[

[

[

[

[

[

dummy message
dummy message
dummy message
dummy message
dummy message
dummy message
dummy message

QueueMessageConsumer Received message dummy message
QueueMessageConsumer Received message dummy message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message

dummy message
dummy message
dummy message
dummy message
dummy message
dummy message
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* Line 6: input from user

* Line 7: client failover URI with both servers

* Line 8: client connects to server at 61826

* Line 9: client detects the connection failed and try to reconnect
¢ Line 17: client reconnects to server at 61816

e Line 27: input from user

 Line 28: client connects to server at 61826

* Line 31: client detects the connection failed and try to reconnect

¢ Line 40: client reconnects to server at 61816

7.5.3 Static Network of Brokers

Repeat above steps for the static network of brokers.
Execution for static network of brokers

Enter Demo Type for Failover:
1 - Stand Alone Brokers
- Master-Slave Brokers
Network of Brokers (Static)
- Network of Brokers (Dynamic) :

2
3
4
3
QueueMessageProducer started failover: (tcp://localhost:61516) ?timeout=30000
INFO | Successfully connected to tcp://localhost:61516
INFO | Successfully reconnected to tcp://SL2LS431841:61516
WARN | Transport (tcp://SL2LS431841:61516) failed , attempting to automatically reconnect: <
{}
java.io.EOFException
at java.io.DatalInputStream.readInt (DatalInputStream. java:392)
at org.apache.activemqg.openwire.OpenWireFormat.unmarshal (OpenWireFormat. java:268)
at org.apache.activemqg.transport.tcp.TcpTransport.readCommand (TcpTransport.java
:240)
at org.apache.activemqg.transport.tcp.TcpTransport.doRun (TcpTransport. java:232)
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at org.apache.activemqg.transport.tcp.TcpTransport.run (TcpTransport. java:215)
at java.lang.Thread.run (Thread. java:745)
INFO | Successfully reconnected to tcp://SL2LS431841:61816
QueueMessageProducer completed

Enter Demo Type for Failover:

1 - Stand Alone Brokers

2 — Master-Slave Brokers

3 — Network of Brokers (Static)

4 — Network of Brokers (Dynamic) :
3

INFO | Successfully connected to tcp://localhost:61516
INFO | Successfully reconnected to tcp://SL2LS431841:61816
QueueMessageConsumer Waiting for messages at test.queue failover: (tcp://localhost:61516)7? <«
timeout=30000

QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message
QueueMessageConsumer Received message

dummy message
dummy message
dummy message
dummy message
dummy message
dummy message
dummy message
dummy message
dummy message
dummy message
dummy message
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* Line 6: input from user

¢ Line 7: client failover URI with both servers

* Line 8-9: client connects to server at 61516

* Line 10: client detects the connection failed and try to reconnect
* Line 18: client reconnects to server at 61816

* Line 27: input from user

* Line 28: client connects to server at 61516

* Line 29: client connects to server at 61816

e Line 30: client failover URI is static

7.5.4 Dynamic Network of Brokers

Repeat above steps for the dynamic network of brokers.
Execution output for dynamic network of brokers

Enter Demo Type for Failover:
1 - Stand Alone Brokers
2 — Master-Slave Brokers
3 — Network of Brokers (Static)
4 — Network of Brokers (Dynamic) :
4
QueueMessageProducer started failover: (tcp://localhost:61646) ?timeout=30000
INFO | Successfully connected to tcp://localhost:61646
INFO | Successfully reconnected to tcp://SL2LS431841:61626
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WARN

|
{}

Transport (tcp://SL2LS431841:61626) failed , attempting to automatically reconnect:

java.io.EOFException

at java.io.DatalnputStream.readInt (DatalInputStream. java:392)

at org.apache.activemq.openwire.OpenWireFormat.unmarshal (OpenWireFormat.java:268)

at org.apache.activemqg.transport.tcp.TcpTransport.readCommand (TcpTransport. java <
:240)

at org.apache.activemqg.transport.tcp.TcpTransport.doRun (TcpTransport.java:232)

at org.apache.activemq.transport.tcp.TcpTransport.run (TcpTransport.java:215)

103/130

<

at
INFO | Successfully
QueueMessageProducer

* Kk Kk kK

java.lang.

Thread.run (Thread. java:745)
reconnected to tcp://SL2LS431841:61646
completed

Enter Demo Type for Failover:

l_

2
3,

4

4
INFO | Successfully
INFO | Successfully
QueueMessageConsumer
timeout=30000

QueueMessageConsumer
QueueMessageConsumer
QueueMessageConsumer
QueueMessageConsumer
QueueMessageConsumer
QueueMessageConsumer
INFO | Successfully
QueueMessageConsumer
QueueMessageConsumer
QueueMessageConsumer
QueueMessageConsumer
QueueMessageConsumer
QueueMessageConsumer
QueueMessageConsumer
QueueMessageConsumer
QueueMessageConsumer
QueueMessageConsumer
WARN |

connection,
consumerId =
queue,
messageld =

originalTransactionId =
-54099-1513676883550-5:2:1:1,
timestamp =
1513676968989,
priority = 4,
false,
ByteSequence@6fb0£f2ba,
redeliveryCounter = 1,
true,
redeliveryCounter =
ID:SL2LS431841-54111-1513676901862-1:1:1:1 suppressing duplicate delivery on
poison acking: MessageDispatch {commandId =

ID:SL2LS431841-54111-1513676901862-1:1:1:1,

expiration = 0,
brokerOutTime =
type = null,
compressed =

readOnlyBody =
message 6},
WARN |
connection,
consumerld =

ID:SL2LS431841-54111-1513676901862-1:1:1:1 suppressing duplicate delivery on
poison acking: MessageDispatch {commandId =

ID:SL2LS431841-54111-1513676901862-1:1:1:1,
message =
ID:SL2LS431841-54039-1513676753374-1:1:1:1:7,

Stand Alone Brokers

— Master-Slave Brokers
Network of Brokers (Static)

- Network of Brokers (Dynamic) :

connected to tcp://localhost:61636
reconnected to tcp://SL2LS431841:61626
Waiting for messages at test.queue failover: (tcp://localhost:61636)7? <+

Received
Received
Received
Received
Received message

Received message

reconnected to tc

message [
[

[

[

[

[

p
Received message [
[

[

[

[

[

[

[

[

message
message
message

dummy
dummy
dummy
dummy

message
message
message
message
dummy message
dummy message
://SL2LS431841:
message
message
message
message
message
message
message
message
message
message 8 ]

36
dummy
dummy
dummy
dummy
dummy
dummy
dummy
dummy
dummy
dummy

Received message
Received message
Received message
Received message
Received message
Received message
Received message
Received message
Received message [

0
1
2
3
4
5
61
6
7
4
9
5
7
6
8
9

UV P U S ST Sy S U S}

<_J
0, responseRequired = false,
destination = queue://test.
responseRequired = true, <
originalDestination = null,
dynamic-brokerl->dynamic-broker2 <
queue://test.queue, transactionId = null,
arrival = 0, brokerInTime = 1513676968988,
correlationId = null, replyTo = null, persistent = true,
groupID = null, groupSequence = 0, targetConsumerId = null,
null, content = org.apache.activemg.util. ¢
marshalledProperties = null, dataStructure = null,
size = 0, properties = null, readOnlyProperties =
droppable = false, JmsXGroupFirstForConsumer = false,
1}

>
H
ActiveMQTextMessage {commandId = 11,
P
null, producerId =
destination =

1513676813826,

P
<_>
P
<_>
userID =
<_>
true, <

text = dummy <

H
0, responseRequired = false,
destination = queue://test.

<
P
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queue, message = ActiveMQTextMessage {commandId = 12, responseRequired = true, <
messageld = ID:SL2LS431841-54039-1513676753374-1:1:1:1:8, originalDestination = null, <
originalTransactionId = null, producerId = dynamic-brokerl->dynamic-broker2 <>
-54099-1513676883550-5:2:1:1, destination = queue://test.queue, transactionId = null, <
expiration = 0, timestamp = 1513676823835, arrival = 0, brokerInTime = 1513676968999, <>
brokerOutTime = 1513676969000, correlationId = null, replyTo = null, persistent = true,
type = null, priority = 4, groupID = null, groupSequence = 0, targetConsumerId = null, ¢

compressed = false, userID = null, content = org.apache.activemg.util. <«
ByteSequence@l1133bfal, marshalledProperties = null, dataStructure = null, <+
redeliveryCounter = 1, size = 0, properties = null, readOnlyProperties = true, <+
readOnlyBody = true, droppable = false, jmsXGroupFirstForConsumer = false, text = dummy <
message 7}, redeliveryCounter = 1}

WARN | ID:SL2LS431841-54111-1513676901862-1:1:1:1 suppressing duplicate delivery on <>
connection, poison acking: MessageDispatch {commandId = 0, responseRequired = false, <+
consumerId = ID:SL2LS431841-54111-1513676901862-1:1:1:1, destination = queue://test. «
queue, message = ActiveMQTextMessage {commandId = 13, responseRequired = true, <
messageld = ID:SL2LS431841-54039-1513676753374-1:1:1:1:10, originalDestination = null, <>
originalTransactionId = null, producerId = dynamic-brokerl->dynamic-broker2 <>
-54099-1513676883550-5:2:1:1, destination = queue://test.queue, transactionId = null, <
expiration = 0, timestamp = 1513676843872, arrival = 0, brokerInTime = 1513676969006, <>
brokerOutTime = 1513676969007, correlationId = null, replyTo = null, persistent = true,

type = null, priority = 4, groupID = null, groupSequence = 0, targetConsumerId = null, ¢

compressed = false, userID = null, content = org.apache.activemg.util. <«
ByteSequence@6c74f£f09, marshalledProperties = null, dataStructure = null, <
redeliveryCounter = 1, size = 0, properties = null, readOnlyProperties = true, <+
readOnlyBody = true, droppable = false, JmsXGroupFirstForConsumer = false, text = dummy <
message 9}, redeliveryCounter = 1}

INFO | Successfully reconnected to tcp://SL2LS431841:61626
WARN | ID:SL2LS431841-54111-1513676901862-1:1:1:1 suppressing duplicate delivery on <
connection, poison acking: MessageDispatch {commandId = 0, responseRequired = false, <+
consumerId = ID:SL2LS431841-54111-1513676901862-1:1:1:1, destination = queue://test. <
queue, message = ActiveMQTextMessage {commandId = 7, responseRequired = true, messageld ¢
= ID:SL2LS431841-53789-1513676183711-1:1:1:1:5, originalDestination = null, —
originalTransactionId = null, producerId = dynamic-broker2->dynamic-brokerl <=
-54081-1513676839955-7:2:1:1, destination = queue://test.queue, transactionId = null, <«
expiration = 0, timestamp = 1513676224129, arrival = 0, brokerInTime = 1513676902269, <
brokerOutTime = 1513677166569, correlationId = null, replyTo = null, persistent = true, <«
type = null, priority = 4, groupID = null, groupSequence = 0, targetConsumerId = null, ¢

compressed = false, userID = null, content = org.apache.activemg.util.
ByteSequence@4ec525c9, marshalledProperties = null, dataStructure = null, <
redeliveryCounter = 1, size = 0, properties = null, readOnlyProperties = true, <
readOnlyBody = true, droppable = false, JjmsXGroupFirstForConsumer = false, text = dummy <>
message 4}, redeliveryCounter = 1}

WARN | ID:SL2LS431841-54111-1513676901862-1:1:1:1 suppressing duplicate delivery on <=
connection, poison acking: MessageDispatch {commandId = 0, responseRequired = false, <+
consumerId = ID:SL2LS431841-54111-1513676901862-1:1:1:1, destination = queue://test. ¢
queue, message = ActiveMQTextMessage {commandId = 9, responseRequired = true, messageld ¢

= ID:SL2LS431841-53789-1513676183711-1:1:1:1:6, originalDestination = null, —
originalTransactionId = null, producerId = dynamic-broker3->dynamic-brokerl <>
-54012-1513676733269-11:2:1:1, destination = queue://test.queue, transactionId = null, <+
expiration = 0, timestamp = 1513676234150, arrival = 0, brokerInTime = 1513676902309, —
brokerOutTime = 1513677166570, correlationId = null, replyTo = null, persistent = true, <«
type = null, priority = 4, groupID = null, groupSequence = 0, targetConsumerId = null, ¢

compressed = false, userID = null, content = org.apache.activemg.util. <«
ByteSequence@4002d261, marshalledProperties = null, dataStructure = null, <
redeliveryCounter = 1, size = 0, properties = null, readOnlyProperties = true, <
readOnlyBody = true, droppable = false, jmsXGroupFirstForConsumer = false, text = dummy <+
message 5}, redeliveryCounter = 1}

WARN | ID:SL2LS431841-54111-1513676901862-1:1:1:1 suppressing duplicate delivery on <=
connection, poison acking: MessageDispatch {commandId = 0, responseRequired = false, <+
consumerId = ID:SL2LS431841-54111-1513676901862-1:1:1:1, destination = queue://test. <
queue, message = ActiveMQTextMessage {commandId = 8, responseRequired = true, messageld ¢
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= ID:SL2LS431841-53789-1513676183711-1:1:1:1:8, originalDestination = null, <+
originalTransactionId = null, producerId = dynamic-broker2->dynamic-brokerl <
-54081-1513676839955-7:2:1:1, destination = queue://test.queue, transactionId = null, <
expiration = 0, timestamp = 1513676254168, arrival = 0, brokerInTime = 1513676902311, <
brokerOutTime = 1513677166570, correlationId = null, replyTo = null, persistent = true,

type = null, priority = 4, groupID = null, groupSequence = 0, targetConsumerId = null, ¢

compressed = false, userID = null, content = org.apache.activemg.util. <«
ByteSequence@443d4eb9, marshalledProperties = null, dataStructure = null, <+
redeliveryCounter = 1, size = 0, properties = null, readOnlyProperties = true, <
readOnlyBody = true, droppable = false, jmsXGroupFirstForConsumer = false, text = dummy <+
message 7}, redeliveryCounter = 1}
WARN | ID:SL2LS431841-54111-1513676901862-1:1:1:1 suppressing duplicate delivery on <>
connection, poison acking: MessageDispatch {commandId = 0, responseRequired = false, <+

consumerId = ID:SL2LS431841-54111-1513676901862-1:1:1:1, destination = queue://test. <«
queue, message = ActiveMQTextMessage {commandId = 10, responseRequired = true, <
messageld = ID:SL2LS431841-53789-1513676183711-1:1:1:1:7, originalDestination = null, <+
originalTransactionId = null, producerId = dynamic-broker3->dynamic-brokerl <>
-54012-1513676733269-11:2:1:1, destination = queue://test.queue, transactionId = null, —
expiration = 0, timestamp = 1513676244161, arrival = 0, brokerInTime = 1513676902317, <
brokerOutTime = 1513677166570, correlationId = null, replyTo = null, persistent = true,
type = null, priority = 4, groupID = null, groupSequence = 0, targetConsumerId = null, ¢

compressed = false, userID = null, content = org.apache.activemg.util. <«
ByteSequence@13fd85a, marshalledProperties = null, dataStructure = null, <
redeliveryCounter = 1, size = 0, properties = null, readOnlyProperties = true, <>
readOnlyBody = true, droppable = false, jmsXGroupFirstForConsumer = false, text = dummy <+
message 6}, redeliveryCounter = 1}

WARN | ID:SL2LS431841-54111-1513676901862-1:1:1:1 suppressing duplicate delivery on <>
connection, poison acking: MessageDispatch {commandId = 0, responseRequired = false, <«
consumerId = ID:SL2LS431841-54111-1513676901862-1:1:1:1, destination = queue://test. «
queue, message = ActiveMQTextMessage {commandId = 9, responseRequired = true, messageld ¢

= ID:SL2LS431841-53789-1513676183711-1:1:1:1:9, originalDestination = null, <
originalTransactionId = null, producerId = dynamic-broker2->dynamic-brokerl <>
-54081-1513676839955-7:2:1:1, destination = queue://test.queue, transactionId = null, —
expiration = 0, timestamp = 1513676264175, arrival = 0, brokerInTime = 1513676902319, <
brokerOutTime = 1513677166571, correlationId = null, replyTo = null, persistent = true,

type = null, priority = 4, groupID = null, groupSequence = 0, targetConsumerId = null, ¢

compressed = false, userID = null, content = org.apache.activemg.util. ¢«
ByteSequence@66b34ed9, marshalledProperties = null, dataStructure = null, <+
redeliveryCounter = 1, size = 0, properties = null, readOnlyProperties = true, <>
readOnlyBody = true, droppable = false, jmsXGroupFirstForConsumer = false, text = dummy <+
message 8}, redeliveryCounter = 1}

WARN | ID:SL2LS431841-54111-1513676901862-1:1:1:1 suppressing duplicate delivery on <>
connection, poison acking: MessageDispatch {commandId = 0, responseRequired = false, <«
consumerId = ID:SL21S431841-54111-1513676901862-1:1:1:1, destination = queue://test. «
queue, message = ActiveMQTextMessage {commandId = 11, responseRequired = true, <
messagelId = ID:SL2LS431841-53789-1513676183711-1:1:1:1:10, originalDestination = null, <+
originalTransactionId = null, producerId = dynamic-broker3->dynamic-brokerl <>
-54012-1513676733269-11:2:1:1, destination = queue://test.queue, transactionId = null, —
expiration = 0, timestamp = 1513676274182, arrival = 0, brokerInTime = 1513676902323, <
brokerOutTime = 1513677166577, correlationId = null, replyTo = null, persistent = true,

type = null, priority = 4, groupID = null, groupSequence = 0, targetConsumerId = null, <

compressed = false, userID = null, content = org.apache.activemg.util. <«
ByteSequence@30f419b4, marshalledProperties = null, dataStructure = null, <+
redeliveryCounter = 1, size = 0, properties = null, readOnlyProperties = true, <>
readOnlyBody = true, droppable = false, jmsXGroupFirstForConsumer = false, text = dummy <+
message 9}, redeliveryCounter = 1}

WARN | ID:SL2LS431841-54111-1513676901862-1:1:1:1 suppressing duplicate delivery on <=
connection, poison acking: MessageDispatch {commandId = 0, responseRequired = false, <
consumerId = ID:SL2LS431841-54111-1513676901862-1:1:1:1, destination = queue://test. «
queue, message = ActiveMQTextMessage {commandId = 10, responseRequired = true, <
messageld = ID:SL2LS431841-54039-1513676753374-1:1:1:1:9, originalDestination = null, <+
originalTransactionId = null, producerId = dynamic-broker2->dynamic-brokerl <>
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-54081-1513676839955-7:2:1:1, destination = queue://test.queue, transactionId = null, <
expiration = 0, timestamp = 1513676833866, arrival = 0, brokerInTime = 1513676902327, <
brokerOutTime = 1513677166585, correlationId = null, replyTo = null, persistent = true,
type = null, priority = 4, groupID = null, groupSequence = 0, targetConsumerId = null, <

compressed = false, userID = null, content = org.apache.activemg.util. <«
ByteSequence@1e92d195, marshalledProperties = null, dataStructure = null, <+
redeliveryCounter = 1, size = 0, properties = null, readOnlyProperties = true, <+
readOnlyBody = true, droppable = false, jmsXGroupFirstForConsumer = false, text = dummy <
message 8}, redeliveryCounter = 1}

* Line 6: user input

* Line 7: client failover URI

 Line 8: client connects to server at 61646
* Line 9: client connects to server at 61626
* Line 10: client detects server 61626 failed
* Line 18: client reconnects to server 61646
* Line 30: user input

 Line 31: client connects to server at 61636
 Line 32: client connects to server at 61626
 Line 33: client failover URI

* Line 40: client reconnects to server 61636

¢ Line 54: client reconnects to server 61626

7.6 Summary

AMQ provides a network connector to bridge any two brokers and provides failover transport connector to allow the client
application to connect to a list of AMQ brokers. If the connection from the client to one broker fails, then the failover transport
connector will automatically try to connect to the next broker and will keep trying until the connection is established or a retry
limit is reached.

In the Java client application, we demonstrate that sometime the failed broker cause one message get lost in the standalone
topology. We also demonstrate that the dynamic network broker not only provides the failover function but also reduces the load
at each broker.

Topology Message Loss Client Friendly Load Balanced
Standalone Possible No No
Master/Slave No No No
Static Network of Brokers No Yes No
Dynamic Network of Brokers No Yes Yes

Figure 7.7: Table

7.7 Download the Source Code

This example built two Java AMQ client applications along with four AMQ brokers typologies configuration files. You can
download the full source code of this example here: Apache ActiveMQ Failover Example



https://examples.javacodegeeks.com/wp-content/uploads/2017/12/activemq-failover-demo.zip
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Chapter 8

ActiveMQ Advisory Example

In this example, we will be discussing about Apache ActiveMQ Advisory. But before we start with our example, it is expected
that we have a basic understanding of JMS concepts, ActiveMQ and Java/J2EE. JMS stands for Java Messaging API and Ac-
tiveMQ is a java based implementation of JMS. ActiveMQ acts as a message broker. It is open source and helps in asynchronous
message transfer between producer and consumer using queues/topics.

So, whenever some activity occurs on ActiveMQ , there is a course of action that can be taken to receive notifications using
ActiveMQ Advisory messages. For example, we can setup notifications on producer, consumer or destination.

8.1 Introduction

ActiveMQ Advisory acts as an administrative channel to monitor our system via JMS messages. We can get information on
what is happening with our producers, consumers and destination topics/queues. In this chapter we will see how a consumer gets
notified whenever a message is consumed. We will be using Java v8 and Active MQ v 5.14.5.

8.2 Configuration for ActiveMQ Advisory

¢ Download ActiveMQ from ActiveMQ download link
» Extract the ActiveMQ downloaded zip file to any location in your computer
* Goto conf directory of extracted activemq folder

* Open activemq.xml and search for xml tag policyEntry . It will be like this:

policyEntry topic=">"

» Change topic to queue (as we will be using queue in our example) and add advisoryForDelivery tag to setup advisory
messages. The > matches all queues.

policyEntry queue=">" advisoryForDelivery="true"

* Now start activemq as described here Say Hello To ActiveMQ



https://activemq.apache.org/download.html
https://examples.javacodegeeks.com/enterprise-java/jms/apache-activemq-hello-world-example/
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8.3 Using ActiveMQ Advisory

8.3.1

Example 1 - Using ActiveMQ Advisory in a simple Java project (example using Eclipse)

* In this example, we will see how ActiveMQ advisory works in a simple way. The listener method onMessage () gets
triggerred whenever a message is received by the Receiver

* Let us now create a dynamic web project in eclipse and create our Sender and Receiver classes to see how a message is
exchanged using ActiveMQ. A notification will be received when a consumer consumes a message

* The Sender and Receiver classes are created as separate threads and implements the Runnable interface

* The Receiver class implements MessageListener and hence override the onMessage () method

* The main method starts the Receiver thread, sleep for some time and then starts the Sender thread. So the moment
Sender starts sending messages, the onMessage () method in Receiver class gets invoked

* Please refer the code snippet below for our Sender and Receiver classes

Sender.java

package com.activemqg.advisory;

import
import
import
import
import
import
import

import
import

public

javax.
javax.
javax.

javax.
javax.
javax.
javax.

jms .

Jjms

jms .
jms .

Jjms

jms .
jms .

Connection;
.ConnectionFactory;
DeliveryMode;
Destination;
.MessageProducer;
Session;
TextMessage;

org.apache.activemg.ActiveMQConnection;
org.apache.activemqg.ActiveMQConnectionFactory;

class Sender implements Runnable{

//URL of the JMS server.

localhost
private static String url = ActiveMQConnection.DEFAULT_BROKER_URL;

// default broker URL is : tcp://localhost:61616"

DEFAULT_BROKER_URL will Jjust mean that JMS server is on

private static String subject = "JCG_QUEUE"; // Queue Name.You can create any/many <
queue names as per your requirement.
@Override
public void run() {
try {
// Getting JMS connection from the server and starting it
ConnectionFactory activeMQConnectionFactory = new <
ActiveMQConnectionFactory (url) ;

Connection connection = activeMQConnectionFactory.createConnection <

()7

connection.start ();

//Creating a non transactional session to send/receive JMS message.

Session session = connection.createSession(false, Session.
AUTO_ACKNOWLEDGE) ;

//Destination represents here our queue ’JCG_QUEUE’ on the JMS
server.
//The queue will be created automatically on the server.

<o
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Destination destination = session.createQueue (subject)

’

// MessageProducer is used for sending messages to the queue.
MessageProducer producer = session.createProducer (destination);

producer.setDeliveryMode (DeliveryMode .NON_PERSISTENT) ;

// We will be sending text messages
for (int i = 0; i < 100; i++) {
String text = "JCG Message Count " + i;

TextMessage message = session.createTextMessage (text);

// Here we are sending our message!
producer.send (message) ;
System.out.println ("JCG printing Sent message:
7

}

session.close () ;

connection.close () ;

} catch (Exception e) {
System.out.println ("Caught Exception: " + e);
e.printStackTrace () ;

Receiver.java

package com.activemqg.advisory;

import
import
import
import
import
import
import
import
import

import
import

import

public

javax.jms.Connection;
javax.jms.ConnectionFactory;
javax.jms.Destination;
javax.jms.ExceptionListener;
javax.jms.JMSException;
javax.jms.Message;
javax.jms.MessageConsumer;
javax.jms.MessagelListener;
javax.jms.Session;

org.apache.activemqg.ActiveMQConnection;
org.apache.activemg.ActiveMQConnectionFactory;
org.apache.activemg.command.ActiveMQTextMessage;
class Receiver implements Runnable, ExceptionListener, MessagelListener
// URL of the JMS server

private static String url = ActiveMQConnection.DEFAULT_BROKER_URL;

// default broker URL is : tcp://localhost:61616"

// Name of the queue we will receive messages from

private static String subject = "JCG_QUEUE";
public Receiver () {
try {

// Getting JMS connection from the server
ConnectionFactory activeMQConnectionFactory = new <
ActiveMQConnectionFactory (
url) ;
Connection connection = activeMQConnectionFactory
.createConnection () ;
connection.start ();

{

n

+ message) <
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connection.setExceptionListener (this);

// Creating session for receiving messages
Session session = connection.createSession (false,
Session.AUTO_ACKNOWLEDGE) ;

// Getting the queue ’JCG_QUEUE’
Destination destination = session.createQueue (subject);

// MessageConsumer is used for receiving (consuming) messages
MessageConsumer consumer = session.createConsumer (destination);
consumer.setMessagelListener (this);//Setting message listener

} catch (Exception e) {
System.out.println ("Caught exception: " + e);
e.printStackTrace() ;

public void run() {
// Make Consumer a Daemon thread.
while (true) {
try {
Thread.sleep(1000);
} catch (InterruptedException e) {
e.printStackTrace () ;

public synchronized void onException (JMSException ex) {
System.out.println ("JCG ActiveMQ JMS Exception occured. Shutting down
client.");

public void onMessage (Message msg) {
ActiveMQTextMessage tm = (ActiveMQTextMessage) msg;
try {
System.out.println (" JCG inside onMessage:: Received Message::
tm.getText ());
} catch (JMSException e) {
e.printStackTrace () ;

public static void main(String[] args) throws Exception {
(new Thread (new Receiver())) .start();
Thread.sleep (10000) ;
(new Thread(new Sender())).start();

Output:

P

Vo =

We will be running our Receiver class which starts both Sender and Receiver threads written above to check how the

onMessage () method is invoked.

Please follow the steps below:

* In the eclipse Right Click on Receiver.java — Run As—Java Application, to see if our message is sent to the queue and received

by the Receiver class
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* Check the eclipse console output for the sent and received message. Whenever a message is received, the onMessage ()
method is invoked

1 lava EE - ActvehOAdEony Sic som/ activern/sdvisory Receiver java - Echpse

= =} X
[Eile Edit Scurce Refacior Mevigate Segech Project Bun Window Help
L =| | WBTOTLE S rgorieg v, wr + a3 M LT T ] k Access | =1 ® lava EE &' Javs
Mavigstor |10 | i i [E Rwoeiver jove
% i P B AR Eis U IE ALY L LU SNIE AL S B o
TR sony system.out.println]™iCo Activeng ks cacepiion occured, shubiing down client.™);
& sattings
&= builld
PR public woid orMessape(Message msg) |
o ActiveMQTextMessape tm = [ActiveMQTextMessage) msg;
¥ @ O try (
w o= actlemg system.out.printlnf™ 306 inside onMessage:: Received Message ..." & bte.getText());
i@ addvisory } catch (MsException e} {
I Recobae Java a.printstackiraca();
| -
IE Sended java
v i WabContent
META-INF public static void main(String[] apgs) throws Exception [
5 s .r (new Thresdinew Receiveri kil Skart();
& WEB-IN Thread. sl eep| 10m0) §
=i (new Threadines Senddr(})).stant(];
© clagspath )
i project "
B Actve0HelloWaosld ' v
& Test?
S Conzale - h QI =0 v W
Rocoher [lava Application) CAPregrasn Fllssavaire 8,0_13 1 indjavaw. oo (May 16, 2017, 115258 AM)
ICG printing Sent message: ActiveMQTextMessage [commandId - @, responseRequired - taise, messageld - I0:DESKTOR.FOUVIGG.54386- 1494057178648 3:1:1:1:1
G printing Sent message: AckiveMQuextMessage [commandld = @, responsefequired = false, messageld = I0:DESKTOP-FOUVIGH- 54386 1494957178648 3:1:1:1:2
G printing sent message: ActiveMQiextHessage {commandld = @, responsesequired - false, messageld = ID:DESKTOR-FOUY300- 54380 1404957 178048-5:1:1:1:3
G printing Sent message: ActiveMQUextHessage {coamandld = @, responsefequired - false, messageld = I0:DESKTOP-FOUNIGG-54386- 14040571 78648-3:1:1:104
166 inside onMessage:: Received Message ...]06 Message Count @
JCG printing Sent message: ActiveM(TextMessage [commandld = @, responsefequired = false, messageld = ID:DESKTOP-FOUV3GG-54386- 1404057178648 -3:1:1:1:5
ICG inside onMessage:: Received Message ...706 Message Count 1
IC6 inside onHessage:: ived Mossage ...706 Message Count 2
6 inside onMessape:: weel Message . G Message Count 3
JC6 inside onMessage:: wedl Message .. .300 Message Count 4
G printing Sent message: ActiveMQUextHessage {coamandld = @, responsefequired - false, messageld = I0:DESKTOP-FIUNIGG- 54386 1404057 178648-53:1:1:116
166 inside onMessage:: Received Message ...J06 Messags Count 5 v

Figure 8.1: Eclipse console showing onMessage() being called

* We can also check our ActiveMQ console—Queues tab, to see the number of Pending/Enqueued/Dequeued messages in our
queue after running the program

= | @) eralhostA 151 fadming ¥ o 2@
= -
" Apache
Software Foundation
o WEip:dfwwe, aputhe. ary
3 B B B LA LS n L§ E Queue Views
DJuencs B S
. -
Maies Mutiitew T Pardding Massages Humalar OF Cransimiers Meassages Fivgs Mesaapan Dapps W ain Nperations

F— B Topic Views

San To Furga Delotz - L

MG ELE @ 1 i i

Subscribers
Views

ML

Figure 8.2: ActiveMQ Console

8.3.2 Example 2 - Monitoring ActiveMQ for a number of events (example using Eclipse)

¢ In this example we will use two classes AdvisorySrc and AdvisoryConsumer
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* Using AdvisorySrc, the broker will produce Advisory messages

* AdvisoryConsumer demonstrates how we can implement those broker advisories

* The ActiveMQ broker generates advisory messages for a number of different events that occur on the broker

 The client applications can subscribe to special topics where the events are sent in order to monitor activity on the broker

* The advisory messages are nothing but simple JMS message objects that have some properties to provide event related infor-
mation

¢ The AdvisoryConsumer class that we have written listens for events related to MessageProducer and MessageCon
sumer , being added and removed from the broker for a particular destination

* In this example, we will be watching a queue named JCG_QUEUE

* Let us now create a dynamic web project in eclipse and create our AdvisorySrc and AdvisoryConsumer classes. Please
refer the code below

AdvisorySrc.java

package com.activemqg.advisory;

import java.util.Random;

import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.TimeUnit;

import javax.jms.Connection;
import javax.jms.Destination;
import javax.jms.MessageConsumer;
import javax.jms.MessageProducer;
import javax.jms.Session;

import org.apache.activemg.ActiveMQConnectionFactory;
public class AdvisorySrc implements Runnable {

private final String connectionUri = "tcp://localhost:61616";
private ActiveMQConnectionFactory connectionFactory;

private Connection connection;

private Session session;

private Destination destination;

private final Random rand = new Random() ;
public void run() {
try {
connectionFactory = new ActiveMQConnectionFactory (connectionUri) ;
connection = connectionFactory.createConnection();

connection.start ();
session = connection.createSession(false, Session.AUTO_ACKNOWLEDGE) ;
destination = session.createQueue ("JCG_QUEUE") ;

TimeUnit .SECONDS.sleep (rand.nextInt (10));

MessageProducer producer = session.createProducer (destination);
producer.send(session.createTextMessage ());

TimeUnit.SECONDS.sleep (rand.nextInt (10)) ;

MessageConsumer consumer = session.createConsumer (destination);
consumer.receive () ;
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TimeUnit.SECONDS.sleep (rand.nextInt (30));
System.out.print (".");

if (connection !'= null) {
connection.close () ;

} catch (Exception ex) {}

public static void main (String[] args) {

System.out.println("Starting Advisory Message Source !!!!");
try {

ExecutorService service = Executors.newFixedThreadPool (10);

for (int i = 0; i < 20; ++1i) {

service.execute (new AdvisorySrc());

}

service.shutdown () ;

service.awaitTermination (5, TimeUnit.MINUTES) ;

System.out.println () ;

} catch (Exception e) {
System.out.println (e.getMessage());
}

System.out.println ("Finished running the Advisory Message Source");

AdvisoryConsumer.java

package com.activemqg.advisory;

import

import
import
import
import
import
import
import

import
import

public

java.util.concurrent.TimeUnit;

javax.jms.Connection;
javax.jms.Destination;
javax.jms.JMSException;
javax.jms.Message;

javax. jms.MessageConsumer;
javax.jms.MessagelListener;
javax.jms.Session;

org.apache.activemg.ActiveMQConnectionFactory;
org.apache.activemg.advisory.AdvisorySupport;

class AdvisoryConsumer implements MessageListener ({

private final String connectionUri = "tcp://localhost:61616";
private ActiveMQConnectionFactory connectionFactory;
private Connection connection;

private Session session;

private Destination destination;

private MessageConsumer advisoryConsumer;
private Destination monitored;

public void before() throws Exception {

connectionFactory = new ActiveMQConnectionFactory (connectionUri) ;
connection = connectionFactory.createConnection();

session = connection.createSession(false, Session.AUTO_ACKNOWLEDGE) ;

monitored = session.createQueue ("JCG_QUEUE") ;
destination = session.createTopic (
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AdvisorySupport.getConsumerAdvisoryTopic (monitored) .getPhysicalName () + ", " +
AdvisorySupport.getProducerAdvisoryTopic (monitored) .getPhysicalName () ) ;

advisoryConsumer = session.createConsumer (destination);

advisoryConsumer.setMessageListener (this);

connection.start ();

public void after() throws Exception {
if (connection !'= null) {
connection.close () ;

public void onMessage (Message message) {
try {
Destination source = message.getJMSDestination();
if (source.equals (AdvisorySupport.getConsumerAdvisoryTopic (monitored))) {
int consumerCount = message.getIntProperty ("consumerCount");
System.out.println ("New Consumer Advisory, Consumer Count: " + <&

consumerCount) ;

} else if (source.equals (AdvisorySupport.getProducerAdvisoryTopic (monitored))) <>
{
int producerCount = message.getIntProperty ("producerCount");
System.out.println ("New Producer Advisory, Producer Count: " + <=
producerCount) ;
}
} catch (JMSException e) {
}
}
public void run() throws Exception {
TimeUnit .MINUTES.sleep (10);
}
public static void main(String[] args) {
AdvisoryConsumer example = new AdvisoryConsumer () ;
System.out.println("Starting Advisory Consumer example now...");
try {
example.before();
example.run();
example.after();
} catch (Exception e) {
System.out.println ("Caught an exception during the example: " + e.getMessage()) «

}

System.out.println ("Finished running the Advisory Consumer example.");

Output:
ActiveMQ must be running. Next, we will be running our AdvisorySrc and AdvisoryConsumer classes to see how the
onMessage () method is invoked.

Please follow the steps below:

* In the eclipse Right Click on AdvisoryConsumer.java — Run As—Java Application. We can see the main method printing the

message
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Figure 8.3: Eclipse output console

* In the eclipse Right Click on AdvisorySrc.java — Run As—Java Application. When you run AdvisorySrc, check eclipse
console for both AdvisorySrc and AdvisoryConsumer classes. We can see output like the following that indicates the

application is receiving advisory messages from the broker
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As you see the AdvisoryConsumer class, we are subscribing to two different topics on the broker (ActiveMQ). The topics
for subscribing are ConsumerAdvisoryTopic and ProducerAdvisoryTopic. ActiveMQ client library provides a convenience
class AdvisorySupport for fetching the various advisory topics.

* We can also check our ActiveMQ console—Queues tab and ActiveMQ console— Topics tab, to see the number of Pending/En-
queued/Dequeued messages in our queue and the topics our client has subscribed to, after running the program. Refer the
screenshots below

& (D localhest 3161 /admin/quese

Homa | Quouas | Topice | Subscribeare | Connactions | Natwork | Schaduled | Sand

Gumus Name Create
Queues
Hams HManwiteer O Pemding Messages  Mubaber tmuﬁnu M'M “H“im;-pd Whews D ratlens

Browse Active Coasumers
; A B " }
DG _QUsEUE ] 2 L] Ariwe Froducers Send To Burge Dielete

Figure 8.6: ActiveMQ Queues tab
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ActiveM)Advisry. Produsar Quaus J00_CGLIELIE o 40 a0 fctive Praducem
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Serd To Actives Subscrbars
i MG Al sy, D s n 2 o Fotiwe Prodpcsis

Figure 8.7: ActiveMQ Topics subscribed

8.4 Conclusion

Through this example, we have learned how to configure ActiveMQ Advisory messages and use those messages as some kind of
notification when a message is consumed by the consumer. We have also seen how a client application can subscribe to different
topics on the broker.




Apache ActiveMQ Cookbook

119/130

Chapter 9

ActiveMQ File Transfer Example

9.1 Introduction

Apache ActiveMQ (AMQ) is a message broker which transfers messages from sender to receiver.

In this example, I will build two simple AMQ applications which will transfer files from one location to another:

* A producer sends a file via BytesMessage or BlobMessage

¢ A consumer receives the BytesMessage or BlobMessage and saves it as a file

9.2 JMS Message Type

JMS defines six different message types.

AMAQ has deprecated SteamMessage and added BlobMessage. Message types:

Message Type
TextMessage

Maphessage

ObjectMessage

StreamMessage

BytesMessage

BlobMessage

Contents
A java.lang.String object

A set of name-value pairs, with names as String

objects and values as primitive types in the Java

programming language.

A Serializable object in the Java programming
language

A stream of primitive values in the Java
programming language, filled and read
sequentially.

A stream of uninterpreted byles. This message
type is for literally encoding a body to match an

existing message format.

Binary Large Object (BLOB)

Purpose
Exchanges simple text messages. such as XML and Json

Exchanges key-value data

Exchanges Java objects

Deprecated within AMC.

Exchanges data in a format that is native to the application, and when JMS is
used as a transport between two systems, where the JMS client does not
know the message payload type.

Added by AMQ

Figure 9.1: Message Types

In this example, I will demonstrate how to transfer a file via BytesMessage and BlobMessage .



https://www.enterpriseintegrationpatterns.com/patterns/messaging/MessageBroker.html
https://docs.oracle.com/cd/E19798-01/821-1841/bnces/index.html
https://activemq.apache.org/jms-streams.html
https://activemq.apache.org/blob-messages.html
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9.3 Business Use Case

Businesses exchange information by transferring files from one location to another. In this example, it transfers nine files from
C:\temp\input to C:\temp\output . These nine files belong to commonly used file types.

The image below shows file details as well as the output directory details.

C:\temp>dir input .
Volume in drive C is 0SDisk
Volume Serial Number 1s 3A10-C6D4

Directory of C:\temp\input

AM <DIR=
AM
PM
PM
PM
G:49 AM
AM
H PM
AM
AM

=5

o e I e I

C:h
Folder PATH listing for volume
Volume serial number is 3A10-C
EE
—input
output
hlob

L—bhytes

C:\temp:

Figure 9.2: Input files

9.4 File Transfer Application

9.4.1 Technologies Used

The example code in this article was built and run using:

e Java 1.8.101 (1.8.x will do fine)
¢ Maven 3.3.9 (3.3.x will do fine)
* Apache ActiveMQ 5.15.0 (others will do fine)

* Eclipse Neon (Any Java IDE would work)
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9.4.2 Dependency

Add dependency to Maven pom.xml.

pom.xml

<dependencies>

<dependency>
<groupId>org.apache.activemg</groupId>
<artifactId>activemg-all</artifactId>
<version>5.15.0</version>
</dependency>

<dependency>
<groupId>commons—-io</groupId>
<artifactId>commons—-io</artifactId>
<version>2.5</version>
</dependency>

</dependencies>

9.4.3 Constants

There are eight constants value used in this example.

Constants.java

package jcg.demo;

[ **

* The constants for this demo.

*

* @author Mary.Zheng

*

*/

public class Constants {

public
public

public
’

public
public
public
public

public

static
static

static

static

static

static

static

static

final
final

final

final

final

final

final

final

String
String

String
String
String
String

String

String

defaultUploadUrl=https

FILE_INPUT_DIRECTORY = "C:\\temp\\input";
FILE_NAME = "fileName";

FILE_OUTPUT_BYTE_DIRECTORY

FILE_OUTPUT_BLOB_DIRECTORY = "C:\\temp\\output\\blob\\";
TEST_QUEUE = "test.queue";

TEST_BROKER_URL = "tcp://localhost:61716";

ADMIN = "admin";

BLOB_FILESERVER = "?jms.blobTransferPolicy. &

://localhost:8761/fileserver/";

* Line 20: AMQ BlobMessage requires a file server

9.4.4 File Manager

Create a file manager to read and write a file via bytes array.

FileAsByteArrayManager.java

"C:\\temp\\output\\bytes\\"
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package jcg.demo.file;

import
import
import

public

java.io.File;
java.io.IOException;
java.io.RandomAccessFile;

class FileAsByteArrayManager {

public byte[] readfileAsBytes(File file) throws IOException {
try (RandomAccessFile accessFile = new RandomAccessFile (file, "r")) {
byte[] bytes = new byte[ (int) accessFile.length()];
accessFile.readFully (bytes);
return bytes;

public void writeFile (byte[] bytes, String fileName) throws IOException {
File file = new File(fileName) ;
try (RandomAccessFile accessFile = new RandomAccessFile (file, "rw")) {
accessFile.write (bytes);

9.4.5 Save File Application

Create a Java application which receives the messages and save them to c: \temp\output \ with the same file name as before.

ConsumeFileApp.java

package jcg.demo;

import javax.jms.JMSException;

import jcg.demo.activemqg.QueueMessageConsumer;

public class ConsumeFileApp {

public static void main(String[] args) {

QueueMessageConsumer queueMsglListener = new QueueMessageConsumer (Constants. <
TEST_BROKER_URL, Constants.ADMIN,
Constants.ADMIN) ;
queueMsgListener.setDestinationName (Constants.TEST_QUEUE) ;

try {
queueMsgListener.run () ;

} catch (JMSException e) {
e.printStackTrace () ;

9.4.6 Message Consumer

Create the class QueueMessageConsumer .

QueueMessageConsumer.java
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package jcg.

import
import
import
import
import

import
import
import
import
import
import
import

import
import
import
import
import

import
import

/ %%

java.
java.
java.
Jjava.
java.

javax.
javax.
javax.
javax.
javax.
javax.
javax.

demo

io.F
io.I
io.I
time
time

jms

Jjms
Jjms
Jjms
jms

Jjms .
jms .

.activemqg;

ileNotFoundException;
OException;
nputStream;
.Duration;

.Instant;

.Connection;
Destination;
JMSException;
.Message;
.MessageConsumer;
.MessageListener;
.Session;

org.apache.activemg.ActiveMQConnectionFactory;
org.apache.activemqg.command.ActiveMQBlobMessage;
org.apache.activemqg.command.ActiveMQBytesMessage;
org.apache.activemg.command.ActiveMQTextMessage;
org.apache.commons.io.IOUtils;

jcg.demo.Constants;
jcg.demo.file.FileAsByteArrayManager;

* A message consumer which consumes the message from ActiveMQ Broker

*

* Q@author Mary.Zheng

*

*/

public class QueueMessageConsumer implements MessagelListener {

private
private
private
private
private

String activeMgBrokerUri;

String username;

String password;

String destinationName;

FileAsByteArrayManager fileManager = new FileAsByteArrayManager () ;

public QueueMessageConsumer (String activeMgBrokerUri, String username, String <+
password) {

super () ;
this.activeMgBrokerUri = activeMgBrokerUri;
this.username = username;

this.password = password;

public void run() throws JMSException {

ActiveMQConnectionFactory factory = new ActiveMQConnectionFactory (username, <
password, activeMgBrokerUri);

Connection connection = factory.createConnection();

connection.start ();

Session session = connection.createSession(false, Session.AUTO_ACKNOWLEDGE) <

7
Destination destination = session.createQueue (destinationName) ;

MessageConsumer consumer = session.createConsumer (destination);
consumer.setMessagelListener (this);

System.out.println (String.format ("QueueMessageConsumer Waiting for messages <




Apache ActiveMQ Cookbook

124 /130

o o

at queue=’%s’ broker=’'%s’",
destinationName, this.activeMgBrokerUri));

@Override
public void onMessage (Message message) {

private

private

private

{

try {

String filename = message.getStringProperty (Constants.FILE_NAME) ;

Instant start = Instant.now();

if (message instanceof ActiveMQTextMessage) {
handleTextMessage ( (ActiveMQTextMessage) message);
} else if (message instanceof ActiveMQBlobMessage) {

handleBlobMessage ( (ActiveMQBlobMessage) message, filename);

} else if (message instanceof ActiveMQBytesMessage) {

handleBytesMessage ( (ActiveMQBytesMessage) message, filename <

)i
} else {
System.out.println("test");

Instant end = Instant.now();
System.out
.println ("Consumed message with filename ["

PA

filename + "], took " + Duration.between (start, —

end) ) ;

} catch (Exception e) {
e.printStackTrace () ;

void handleBytesMessage (ActiveMQBytesMessage bytesMessage, String filename)

throws IOException, JMSException ({

String outputfileName = Constants.FILE_OUTPUT_BYTE_DIRECTORY + filename;

fileManager.writeFile (bytesMessage.getContent () .getData (), outputfileName);

System.out.println ("Received ActiveMQBytesMessage message");

void handleBlobMessage (ActiveMQBlobMessage blobMessage, String filename)

throws FileNotFoundException, IOException, JMSException {
// for lmb or bigger message

String outputfileName = Constants.FILE_OUTPUT_BLOB_DIRECTORY + filename;

InputStream in = blobMessage.getInputStream() ;
fileManager.writeFile (IOUtils.toByteArray(in), outputfileName);
System.out.println ("Received ActiveMQBlobMessage message");

void handleTextMessage (ActiveMQTextMessage txtMessage) throws JMSException <+

String msg = String.format ("Received ActiveMQTextMessage [ %s 1",
txtMessage.getText ());
System.out.println (msg) ;

public String getDestinationName () {

return destinationName;

public void setDestinationName (String destinationName) {
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this.destinationName = destinationName;

* Line 73: Receives the file content as Bl obMessage

* Line 75: Receives the file content as BytesMessage

9.4.7 Send File Application

Create a Java application to send nine files at C: \temp\input as either ByteMessage or BlobMessage to AMQ.
SendFileApp.java

package jcg.demo;

import java.util.Scanner;

import jcg.demo.activemg.QueueMessageProducer;
public class SendFileApp {

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

QueueMessageProducer queProducer = new QueueMessageProducer ( ¢
Constants.TEST_BROKER_URL, Constants.ADMIN,
Constants.ADMIN) ;

System.out.println ("Enter message type for transferring file:"
+ "\\n\\tl - File as BytesMessage \\n\\t2 - File as ¢«
BlobMessage") ;
try (Scanner scanIn = new Scanner (System.in)) {
String inputFileType = scanIn.nextLine();
switch (inputFileType) {
case "1":
queProducer.sendBytesMessages (Constants.TEST_QUEUE) <>

’

break;

case "2":
queProducer.sendBlobMessages (Constants.TEST_QUEUE) ;
break;

default:

System.out.println ("Wrong input");

} catch (Exception e) {
e.printStackTrace () ;

9.4.8 Message Producer

Create a class QueueMessageProducer .

QueueMessageProducer.java
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package jcg.demo.activemg;

import
import
import
import

import
import
import
import
import
import
import

import
import

import

import
import

/ %%

java.
java.
java.
Jjava.

java
Jjava
java
java
Jjava
java
java

org.
org.
org.

jeg.
jcg.

io.File;
io.IOException;
time.Duration;
time.Instant;

X.jms .BytesMessage;
x.jms.Connection;
x.jms.ConnectionFactory;
X .jms .JMSException;
x.jms .MessageProducer;
X.Jjms.Session;
X.Jjms.StreamMessage;

apache.activemg.ActiveMQConnectionFactory;
apache.activemqg.ActiveMQSession;
apache.activemg.BlobMessage;

demo.Constants;
demo.file.FileAsByteArrayManager;

* A message producer which sends the file message to ActiveMQ Broker

* Q@author Mary.Zheng

*

*/

public class QueueMessageProducer {

pri
pri
pri
pri
pri
pri
pri

pri

pub

pri

pri

vate String activeMgBrokerUri;
vate String username;
vate String password;

vate ActiveMQSession session;
vate MessageProducer msgProducer;

vate ConnectionFactory connFactory;
vate Connection connection;
vate FileAsByteArrayManager fileManager = new FileAsByteArrayManager () ;
lic QueueMessageProducer (String activeMgBrokerUri, String username, String <>
password) {
super () ;
this.activeMgBrokerUri = activeMgBrokerUri;
this.username = username;

this.password = password;

vate void setup () throws JMSException {

connFactory = new ActiveMQConnectionFactory (username, password, <~

activeMgBrokerUri) ;
connection = connFactory.createConnection();
connection.start ();

session = (ActiveMQSession) connection.createSession(false, Session.

AUTO_ACKNOWLEDGE) ;

vate void close () {

try {
if (msgProducer != null) {
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} catch
}

public void sendBytesMessages (String queueName) throws JMSException,
setup () ;
msgProducer = session.createProducer (session.createQueue (queueName) ) ;
File[] files = new File(Constants.FILE_INPUT_DIRECTORY) .listFiles();

for (File file

close();

public void sendBlobMessages (String queueName)

this.activeMgBrokerUri = activeMgBrokerUri + Constants.BLOB_FILESERVER;

setup () ;
msgProducer = session.createProducer (session.createQueue (queueName)) ;
File[] files = new File(Constants.FILE_INPUT_DIRECTORY) .listFiles();
for (File file files) {

if (file.isFile()) {

close();

msgProducer.close () ;
}
if (session != null) {
session.close () ;
}
if (connection != null) {
connection.close () ;
}

(Throwable ignore) {

files) {
if (file.isFile()) {

sendFileAsBytesMessage (file);

throws JMSException {

sendFileAsBlobMessage (file) ;

private void sendFileAsBlobMessage (File file) throws JMSException ({

Instant start = Instant.now();

BlobMessage blobMessage = session.createBlobMessage (file);
blobMessage.setStringProperty (Constants.FILE_NAME, file.getName());
msgProducer.send (blobMessage) ;

Instant end = Instant.now();

System.out.println ("sendFileAsBlobMessage for
end) ) ;

took

private void sendFileAsBytesMessage (File file)

Instant

" + Duration.between (start,

start = Instant.now();

throws JMSException,

BytesMessage bytesMessage = session.createBytesMessage();

bytesMessage.setStringProperty (Constants.FILE_NAME,

bytesMessage.writeBytes (fileManager.readfileAsBytes (file));
msgProducer.send (bytesMessage) ;

Instant

end = Instant.now();

[" + file.getName () +

file.getName ());

IOException {

<

IOException {
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System.out.println("sendFileAsBytesMessage for [" + file.getName() + "], <
took " + Duration.between (start, end));

* Line 89: AMQ BlobMessage requires a file server

9.5 Demo Time

9.5.1 Start ConsumeFileApp

Start the ConsumeFileApp .
ConsumeFileApp Output

QueueMessageConsumer Waiting for messages at queue=’test.queue’ broker='tcp://localhost <«
1617167

9.5.2 Start SendFileApp

Run SendFileApp with BytesMessage
Send BytesMessage Output

Enter message type for transferring file:
1 - File as BytesMessage
2 - File as BlobMessage
1
sendFileAsBytesMessage for
sendFileAsBytesMessage for

[10-18 Year Swim Lessons—- SUMMER.docx], took PT0.02S
[2017_18 _Schedule_chess.pdf], took PT0.009S
sendFileAsBytesMessage for [activemg-monitor-demo.zip], took PT0.008S
sendFileAsBytesMessage for [activeMQ.vsd], took PT0.01S

sendFileAsBytesMessage for [JVM_memory.PNG], took PT0.008S
sendFileAsBytesMessage for [site_cag.txt], took PT0.006S

sendFileAsBytesMessage for [test.xlsx], took PT0.009S

sendFileAsBytesMessage for [test2.ppt], took PT0.008S

sendFileAsBytesMessage for [Tulips.jpg], took PT0.018S

The ConsumeF ileApp output:
ConsumeFileApp Output

QueueMessageConsumer Waiting for messages at queue=’test.queue’ broker='tcp://localhost <«
1617167

Received ActiveMQBytesMessage message

Consumed message with filename [10-18 Year Swim Lessons- SUMMER.docx], took PT0.002S

Received ActiveMQBytesMessage message

Consumed message with filename [2017_18 _Schedule_chess.pdf], took PT0.002S

Received ActiveMQBytesMessage message

Consumed message with filename [activemg-monitor-demo.zip], took PT0.001S

Received ActiveMQBytesMessage message

Consumed message with filename [activeMQ.vsd], took PT0.001S

Received ActiveMQBytesMessage message

Consumed message with filename [JVM_memory.PNG], took PT0.002S

Received ActiveMQBytesMessage message

Consumed message with filename [site_cag.txt], took PT0.001S

Received ActiveMQBytesMessage message

Consumed message with filename [test.xlsx], took PT0.001S
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Received ActiveMQBytesMessage message
Consumed message with filename [test2.ppt], took PT0.001S
Received ActiveMQBytesMessage message
Consumed message with filename [Tulips.Jjpgl, took PT0.004S

Run SendFileApp for BlobMessage

Enter message type for transferring file:

1 - File as BytesMessage

2 — File as BlobMessage
2
sendFileAsBlobMessage for [10-18 Year Swim Lessons- SUMMER.docx], took PT0.048S
sendFileAsBlobMessage for [2017_18 _Schedule_chess.pdf], took PT0.021S
sendFileAsBlobMessage for [activemg-monitor-demo.zip], took PT0.01S
sendFileAsBlobMessage for [activeMQ.vsd], took PT0.02S
sendFileAsBlobMessage for [JVM_memory.PNG], took PT0.012S
sendFileAsBlobMessage for [site_cag.txt], took PT0.011S
sendFileAsBlobMessage for [test.xlsx], took PT0.015S
sendFileAsBlobMessage for [test2.ppt], took PT0.012S
sendFileAsBlobMessage for [Tulips.jpgl, took PT0.029S

e Line 2: BlobMessage took longer (28 ms) than BytesMessage to send 10-18 Year Swim Lessons—-SUMMER.
docx

The ConsumeF ileApp output:
ConsumeFileApp Output

Received ActiveMQBlobMessage message

Consumed message with filename [10-18 Year Swim Lessons- SUMMER.docx], took PT0.044S
Received ActiveMQBlobMessage message

Consumed message with filename [2017_18 _Schedule_chess.pdf], took PT0.011S
Received ActiveMQBlobMessage message

Consumed message with filename [activemg-monitor-demo.zip], took PT0.007S
Received ActiveMQBlobMessage message

Consumed message with filename [activeMQ.vsd], took PT0.01S

Received ActiveMQBlobMessage message

Consumed message with filename [JVM_memory.PNG], took PT0.006S

Received ActiveMQBlobMessage message

Consumed message with filename [site_cag.txt], took PT0.005S

Received ActiveMQBlobMessage message

Consumed message with filename [test.xlsx], took PT0.006S

Received ActiveMQBlobMessage message

Consumed message with filename [test2.ppt], took PT0.005S

Received ActiveMQBlobMessage message

Consumed message with filename [Tulips.jpg]l, took PT0.021S

* Line 2: BlobMessage took longer (42 ms) than BytesMessage tosavethe 10-18 Year Swim Lessons—-SUMMER.
docx

9.5.3 Verify the Transferred Files

Check the files at the output directory. The files at C: \temp\blob\ and C:\temp\bytes\ are the same as the ones from
the C: \temp\input directory.

The image below shows the saved files at blob directory. Click to open and compare to the input files.
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» Computer » OSDisk (C3) » temp » output » blob »

— - =

- | +4 || Search blob

Include in library ~ Share with = New folder g

*  Name : Date modified Type Size

Eﬂ 10-18 Year Swim Lessons- SUMMER 1/11/2018 8:31 AM  Microsoft Word D... 124 KB

X 2017_18 Schedule_chess 1/11/2018 931 AM  Adobe Acrobat D... 70 KB

lﬂ activeMQ 1/11/2018 931 AM  Microsoft Visio Dr... a7 KB

: activemg-monitor-demo 1/11/2018 231 AM  zip Files 11 KB

B VM_memory /11/2018 9:31 AM  PNG image 33 KB

site_cag 1/11/2018 9:31 AM  TXT File 1 KB

i‘j test F11/2018 9:31 AM Microsoft Excel W... 9 KB

T 2] test2 @ 1/11/2018 9:351 AM  Microsoft PowerP... 1KB

&= Tulips 3 1/11/2018 9:31 AM  JPEG image 607 KB

Figure 9.3: Files transferred via BlobMessage

9.6 Summary

In this example, I built two Java AMQ client applications:

¢ SendFileApp sends the file to the AMQ via ByteMessage and BlobMessage

* ConsumeFileApp receives the message from the AMQ and saves it to a different location

I compared the total time to send and receive two different message types and found out that BytesMessage is faster than
BlobMessage.

9.7 Download the Source Code

This example consists of two applications to send and receive file data based on the BytesMessage and BlobMessage . You
can download the full source code of this example here: Apache ActiveMQ File Transfer Example



https://examples.javacodegeeks.com/wp-content/uploads/2018/01/activemq-fileTransfer-demo.zip
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