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Part I. An Introduction to Messaging
and ActiveMQ

[Intro goes here]
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Chapter 1. Understanding
Message-Oriented Middleware and JMS

1.1. Introduction

At one time or another, every software developer has the need to communicate
between applications or transfer data from one system to another. Not only are
there many solutions to this sort of problem, but depending on your constraints and
requirements, deciding how to go about such atask can be a big decision. Business
requirements oftentimes place restrictions on items that directly impact such a
decision including performance, scalability, reliability and more. There are many
applications that we use every day that impose just such requirements including
ATMs, airline reservation systems, credit card systems, point-of-sale systems and
telecommunications just to name afew. Where would we be without most of these
applicationsin our daily lives today?

For just a moment, think about how these types of services have made your life
easier. These applications and others like them are made possible because of their
reliable and secure nature. Behind the scenes of these applications, just about all of
them are composed of many applications, usually distributed, communicating by
passing events or messages back and forth. Even the most sophisticated financial
trading systems are integrated in this manner, operating completely through the
sending and recelipt of business information amongst all the necessary systems

using messaging.
In this chapter, readers will learn the following items:

» Some history behind enterprise messaging
A definition of Message-Oriented Middleware (MOM)

« An introduction to the Java Message Service (IMYS)
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Understanding M essage-Oriented Middleware and

» Some examples of using the IMS AP

1.2. Introduction to Enterprise Messaging

Most systems like those mentioned above were built using mainframe computers
and many still make use of them today. So how can these applications work in
such areliable manner? To answer this and other questions, let's briefly explore
some of the history behind such solutions.

Starting in the 1960s, large organizations invested in mainframes for critical
applications for functions such as data processing, financial processing, statistical
anaysis and much more. Mainframes provided many benefits including high
availability, redundancy, extreme reliability and scalability, upgradability without
service interruption and many other critical features required by business.
Although these systems were extremely powerful, access to such systems was
restricted as input options were few. Also, interconnectivity amongst systems had
not yet been invented meaning that parallel processing was not yet possible.

Figure 1.1 shows a diagram demonstrating how terminals connect to a mainframe.
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JMS

Figure 1.1. Terminals connecting to a mainframe

In the 1970s, users began to access mainframes through terminals which
dramatically expanded the use of these systems by allowing thousands of
concurrent users. It was during this period that computer networks were invented
and connectivity amongst mainframes themselves now became possible. By the
1980s, not only were graphical terminals available, but PCs were aso invented and
terminal emulation software quickly became common. Interconnectivity became
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even more important because applications needing access to the mainframe were
being developed to run on PCs and workstations. Figure 1.2 shows these various
types of connectivity to the mainframe. Notice how this expanded connectivity
introduced additional platforms and protocols, posing a new set of problemsto be
addressed.

Figure 1.2. Terminals and applications connecting to a mainframe

Connecting a source system and a target system was not easy as each data format,
hardware and protocol required a different type of adapter. Asthe list of adapters
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Connecting to ActiveMQ With Other Languages

| ONA 35.21 35.25 up
| ONA 35.12 35.15 down
JAVA 37.26 37.30 down

If you like Rails-like frameworks, you can also check out the ActiveMessaging
project (http://code.google.com/p/activemessaging/), which brings"simplicity and
elegance of rails development to messaging”.

Now let' see how to implement asimilar stock portfolio data consumer in Python.

8.2.2. Creating Python client

Python is another extremely popular and powerful dynamic language, often used in
awide range of software projects. As you can see from the list of Stomp Python
clients (http://stomp.codehaus.org/Python), there isa variety of libraries you can
use in your projects. For implementation of our stock portfolio consumer we've
chosen the st onp. py implementation, you can find at the following web address
http://www.briggs.net.nz/l og/proj ects/stomppy/. Now let's take alook at the
examplein Listing 8.5:

Listing 8.5: Python consumer

#! / usr/ bi n/ env pyt hon

i mport tinme

i mport sys
fromel enenttree. El ement Tree i nport El enent Tree, XM

i mport stonp

cl ass MyLi stener (object): #A
def on_error(self, headers, nessage):
print 'received an error %' % nessage

def on_nessage(sel f, headers, nessage):
xm = XM_(nmessage)

print "%\t% 2f\t % 2f\t %" % (
xnl . get ("nane"),
eval (xm . find("price").text),
eval (xm . find("offer").text),
"up" if xm.find("up").text == "true" el se "down"
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conn = stonp. Connecti on() #1
conn. add_| i st ener (MyLi stener ()) #2
conn.start () #3

conn. connect ()

conn. subscri be(destinati on='/topi c/ STOCKS. JAVA', ack='auto') #4
conn. subscri be(destinati on='/topic/ STOCKS. | ONA', ack='auto') #4

time. sl eep(60);
conn. di sconnect ()

#A nmessage |i stener

Asyou can see, the Python client implements an asynchronous IM S-like APl with
message listeners, rather than using synchronous message receiving philosophy
used by other Stomp clients. This code sample defines a simple message listener
that parses XML text message and prints desired data on the standard output. Then,
similarly to Java examples, creates a connection #1, adds a listener #2, startsa
connection #3 and finally subscribes to desired destinations #4.

When started, this example will produce the output similar to the following one:

$ python consuner. py
| ONA 52. 21 52.26 down
JAVA 91.88 91. 97 down
| ONA 52. 09 52. 14 down
JAVA 92.16 92. 25 up
JAVA 91. 44 91.53 down
| ONA 52.17 52.22 up
JAVA 90. 81 90. 90 down
JAVA 91. 46 91.55 up
JAVA 90. 69 90. 78 down
| ONA 52. 33 52.38 up
JAVA 90. 45 90. 54 down
JAVA 90. 51 90. 60 up
JAVA 91.00 91.09 up

Aswe said before, there are afew other Python clients that could exchange
messages with ActiveMQ. If you prefer to use the OpenWire protocol you can
consider the pyactivemq project (http://code.google.com/p/pyactivemg/), which
wraps ActiveMQ C++ library (describer abit later) and supports both Stomp and
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OpenWire protocols.

After showing Ruby and Python examples, it's time to focus a bit on old-school
scripting languages, such as PHP and Perl, and their Stomp clients.

8.2.3. Building PHP client

Despite the tremendous competition in the Web devel opment platform arena, PHP
(in combination with Apache web server) is still one of the most frequently used
tools for devel oping web-based applications. Sompcli library
(http://stomp.codehaus.org/PHP) provides an easy way to use asynchronous
messaging in PHP applications. The example shown in Listing 8.6 and explained
afterwards, demonstrates how to create a stock portfolio data consumer in PHP:

Listing 8.6: PHP consumer

<?

requi re_once("' Stonp. php');

$stonp = new Stonp(“"tcp://|ocal host:61613");

$st onp- >connect (' system , ' nanager'); #1

$st onp- >subscri be("/topi c/ STOCKS. JAVA") ; #2
$st onp- >subscri be("/topi ¢/ STOCKS. | ONA") ;

$i =0
whi | e($i ++ < 100) {

$frame = $stonp- >r eadFrane(); #3
$xm = new Si npl eXMLEl enment ( $f r ame- >body) ;
echo $xm - >attri butes()->nanme

. "\t" . nunber_format($xm ->price, 2)

. "\t" . nunber format ($xm ->of fer, 2)
S"\tt L ($xm->up == "true"?"up":"down") . "\n";
$st onp- >ack( $f rane) ; #4
}
$st onp- >di sconnect () ; #5
?>
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Practically, al Stomp exampleslook alike; the only thing that differsisthe
language syntax used to write the particular one. So here, we have al basic
elements found in Stomp examples. creating a connection #1, subscribing to
destinations #2, reading messages #3, and finally disconnecting #5. However, we
have one slight modification over the previous examples. Here, we have used the
client acknowl edgment of messages, which means that messages will be considered
consumed only after you explicitly acknowledge them. For that purpose we have
called theack() method #4 upon processing of each message.

Now we can run the previous script and expect the following resullt:

$ php consuner. php
JAVA 50. 64 50.69 down
JAVA 50. 65 50. 70 up
JAVA 50. 85 50.90 up
JAVA 50. 62 50.67 down
JAVA 50. 39 50. 44 down
JAVA 50. 08 50. 13 down
JAVA 49.72 49.77 down
| ONA 11.45 11.46 up
JAVA 49. 24 49.29 down
| ONA 11.48 11.49 up
JAVA 49. 22 49. 27 down
JAVA 48. 99 49. 04 down
JAVA 48. 88 48.92 down
JAVA 48. 49 48.54 down
| ONA 11.42 11.43 down

As it was expected, the script produces the output similar to those we have seenin
our previous examples. The following section explains the similar example written
in another popular old-school scripting language, Perl.

8.2.4. Implementing Perl client

Perl is one of the first powerful dynamic languages and as such have alarge
community of users. Particular development tasks Perl is used for are pretty wide,
but it is probably best known as "an ultimate system administrator tool". Therefore,
an introduction of asynchronous messaging for Perl gives developers one more
powerful tool in their toolbox.

Implementation of Stomp protocol in Perl could be found in the CPAN Net::Stomp

193

Download at Boykma.Com

Please post comments or corrections to the Author Online forum at
http://www.manning-sandbox.com/forum.jspa?forum|D=496



Connecting to ActiveMQ With Other Languages

module (http://search.cpan.org/dist/Net-Stomp/). The following example contains

an implementation of the stock portfolio consumer in Perl.

Listing 8.7: Perl consumer

use Net:: Stonp;
use XM.:: Sinpl e;

my $stonp = Net:: Stonp->newm { hostnanme => 'l ocal host', port => '61613" } );

$st omp- >connect ( { login => 'system , passcode => 'nmnager' } );

$st onp- >subscri be(

{ destination => '/topic/ STOCKS. JAVA',
"ack' => "'client"',
"activeny. prefetchSize' => 1
}
)
$st onp- >subscri be(
{ desti nation => '/topic/ STOCKS. | ONA",
"ack’ => 'client',
"activeny. prefetchSi ze' => 1
}
)

ny $count = O;

whi |l e ($count ++ < 100) {
ny $frane = $stonp->receive_frane;
nmy $xml = XM.i n($frane->body) ;
print $xm ->{nane} . "\t" . sprintf("%2f", $xnml ->{price}) .
print sprintf("%2f", $xnml->{offer}) . "\t";
print ($xm ->{up} eq '"true' ? 'up' : 'down') . "\n";

$st onp- >ack( { frame => $franme } );
}

$st onp- >di sconnect ;

||\tll.

The exampleis practically the same as all our previous examples (especially the
PHP one since the syntax is almost the same). However, there is one additional

feature we have added to this example, and that is the usage of the

acti veny. pref et chSi ze value #1 when subscribing to the destination.

ActiveMQ uses prefetch limit to determine the number of messagesit will pre-send
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to consumers, so that network is used optimally. This option is explained in more
detailsin Chapter 11, Advanced Client Options, but basically this means that
broker will try to send 1000 messages to be buffered on the client side. Once the
consumer buffer isfull no more messages are sent before some of the existing
messages in the buffer gets consumed (acknowledged). While this technique works
great for Java consumers, Stomp consumers (and libraries) are usually asimple
scripts and don't implement any buffers on the client side, so certain problems (like
undelivered messages) could be inducted by this feature. Thus, it is advisable to set
the prefetch sizeto 1 (by providing a specialized act i veny. pref et chSi ze header
to the suBscrI BE command frame) and instruct the broker to send one message at
the time.

Now that we haveit al explained, let's run our example:

$ perl consuner. pl

| ONA 69. 22 69. 29 down
JAVA 22.20 22.22 down
| ONA 69. 74 69.81 up
JAVA 22.05 22.08 down
| ONA 69. 92 69.99 up
JAVA 21.91 21.93 down
JAVA 22.10 22.12 up
JAVA 21.95 21.97 down
JAVA 21.84 21.86 down
JAVA 21.67 21.69 down
| ONA 70. 60 70.67 up
JAVA 21.70 21.72 up

| ONA 70. 40 70.47 down
JAVA 21.50 21.52 down
| ONA 70. 55 70.62 up
JAVA 21.69 21.71 up

Asyou can see, the behavior is the same as with al other Stomp examples.

With Perl we have finished demonstration of Stomp clients and exchanging
messages with ActiveM Q using different scripting languages. As we have seen,
Stomp protocol is designed to be ssimple to implement and thus easily usable from
scripting languages, such as Ruby or PHP. We also said that ActiveMQ Java
clients use, optimized binary OpenWire protocol, which provides far better
performances than Stomp. So, it is not surprising to see that clients written in
languages such as C# or C++ provide more powerful clients using the OpenWire
protocol. These clients will be the focus of the following two sections.
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8.3. Learning NMS (.Net Message Service) API

Scripting languages covered in previous sections are mostly used for creating
server-side software and Internet applications on Unix-like systems. Developers
that targets Windows platform, on the other hand, usually choose Microsoft .NET
framework as their development environment. Ability to use IMS-like API (and
ActiveMQ in particular) to asynchronously send and receive messages can bring a
big advantage for .NET developers. The NMSAPI (.Net Message Service API), an
ActiveMQ subproject (http://activemq.apache.org/nms/nms.html), provides a
standard C# interface to messaging systems. The idea behind NMSisto create a
unified messaging API for C#, similar to what IMS API represents to the Java
world. Currently, it only supports ActiveMQ and OpenWire protocol, but providers
to other messaging brokers could be easily implemented.

In the rest of this section we are going to implement stock portfolio consumer in
C# and show you how to compile and run it using the Mono project
(http://www.mono-project.com/). Of course, you can run this example on standard
Windows implementation of .NET aswell. For information on how to obtain (and
optionally build) the NMS project, please refer to the NM S project site.

Now, let'stake alook at the code shown in Listing 8.8:

Listing 8.8: C# Consumer

usi ng System

usi ng Apache. NVE5;

usi ng Apache. NVs. Uil ;

usi ng Apache. NVB. Acti veMQ

nanmespace Apache. NVB. Act i veMQ Book. Ch8
{

public class Consuner

{
public static void Main(string[] args)

{

NMSConnect i onFact ory NMSFactory =

new NMSConnecti onFactory("tcp://| ocal host: 61616");
| Connecti on connecti on = NVSFactory. Creat eConnecti on(); #1
| Sessi on session =

connecti on. Cr eat eSessi on( Acknowl edgenent Mbde. Aut oAcknow edge) ; #2
| Destinati on destination = session. Get Topi c(" STOCKS. JAVA") ; #3
| MessageConsuner consuner = session. Creat eConsuner (desti nation); #4
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consuner . Li stener += new Messageli st ener (OnMessage) ; #5
connection. Start(); #6
Consol e. WitelLine("Press any key to quit.");
Consol e. ReadKey() ;

}

protected static void OnMessage(|l Message nessage) #7

{
| Text Message Text Message = nessage as | Text Message;
Consol e. Wi telLi ne( Text Message. Text);

}

Asyou can see, the NMS AP is practically identical to the IMS API which can in
great deal ssimplify developing and porting message-based applications. First, we
have created the appropriate connection #1 and session #2 objects. Then we used
the session to get desired destination #3 and created an appropriate consumer #4.
Finally, we are ready to assign alistener to the consumer #5 and start the
connection #6. In this example, we |eft the listener #7 as simple as possible, so it
will just print XML data we received in a message.

To compile this example on the Mono platform, you have to use Mono C#
compiler gnts (the one that targets 2.0 runtime). Running the following command:

$ gnts -r:Apache. NVS. ActiveMQ dl | -r: Apache. NVS. dl | Consuner. cs

assuming that you have appropriate NMS DL Ls should produce the Consuner . exe
binary. We can run this application with the following command:

$ nono Consuner. exe

Press any key to quit.

<?xm version="1.0" ?><stock name="JAVA"'><price>43.01361850880874</ pri ce><of f er
<?xm version="1.0" ?><stock name="JAVA'><price>43.39372871092703</ pri ce><of f er
<?xm version="1.0" ?><stock name="JAVA"'><price>43. 31253506864452</ pri ce><of f er
<?xm version="1.0" ?><stock name="JAVA"><price>43.579419162289334</ pri ce><offe
<?xm version="1.0" ?><stock name="JAVA'><price>43. 268719403943344</ pri ce><offe
<?xm version="1.0" ?><stock nanme="JAVA"'><price>43. 03515076051564</ pri ce><of f er
<?xm version="1.0" ?><stock name="JAVA'><price>42. 75679069998244</ pri ce><of f er

>43. 05663
>43. 43712
>43. 35584
r>43. 6229
r>43. 3119
>43. 07818
>42. 79954

As this ssimple example showed, connecting to ActiveMQ from C#isassimple
(and practically the same) as from Java. Now let's see what options C++
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developers have if they want to use messaging with ActiveMQ.

8.4. Introducing CMS (C++ Messaging Service)
API

Although the focus of software developersin recent years was primarily on
languages with virtual machines (such as Java and C#) and dynamic languages
(Ruby for examples), there are still alot of development donein "native" C and
C++ languages. Similarly to NMS, CMS (C++ Messaging Service) represents a
standard C++ interface for communicating with messaging systems.

ActiveMQ-CPP, current implementation of the CM S interface, supports both
OpenWire and Stomp protocols. Although having a Stomp in atoolbox could be
useful in some use cases, | believe the most of the C++ developers will take the
OpenWire route for its better performances.

CMSis also one of the ActiveMQ subprojects and you can find more info on how
to obtain and build it on its homepage: http://activemg.apache.org/cmg/. In the rest
of this section we will focus on the simple asynchronous consumer example that
comes with the distribution. Y ou can find the original example in the following file
src/ exanpl es/ consuner s/ Si npl eAsyncConsuner . cpp. We will modify it to listen
and consume messages from one of our stock portfolio topics. Since the overall
exampleistoo long for the book format, we will divide it into afew code listings
and explain it section by section.

First of al, our Si npl eAsyncConsuner class implements two interfaces:

* Messageli st ener - used to receive asynchronously delivered messages
» and Excepti onLi st ener - used to handle connection exceptions

Listing 8.9: C++ Consumer

cl ass Si npl eAsyncConsuner : public ExceptionLi stener,
publ i c Messageli st ener
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The Messagel istener interface defines the onMessage() method, which handles
received messages. In our example it boils down to printing and acknowledging the

message.

Listing 8.10: C++ Message L istener

virtual void onMessage( const Message* nessage )({

static int count = O;

try
{

count ++;
const Text Message* textMessage =

dynam c_cast< const Text Message* >( nmessage );
string text = ""

i f( textMessage != NULL ) {

text = text Message->get Text ();
} else {

text = "NOT A TEXTMESSAGE! ";
}

if( clientAck ) {
message- >acknow edge() ;
}

printf( "Message #%l Received: %\n", count, text.c_str() );
} catch (CMSException& e) {

e.printStackTrace();
}

}

The Excepti onLi st ener interface definesthe onExcepti on() method called when
connection problems are detected.

Listing 8.11. C++ Exception Listener

virtual void onException( const CMSException& ex AMJCPP_UNUSED) ({
printf("CV5 Exception occured. Shutting down client.\n");

}

Asyou can see, thusfar CMS mimicsthe IMS API completely, which is great for
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devel opers wanting to create cross-platform solutions.

The complete code related to creating and running a consumer is located in the

runConsurer () method. Here, we have al classic elements of creating a consumer
with the appropriate message listener as we have seen in our Java examples. We

create a connection, session and destination objects first and then instantiate a

consumer and adds this object as a message listener.

Listing 8.12: C++ creating Consumer

voi d runConsuner () {

try {

Act i veMQXonnect i onFact ory* connecti onFactory =
new Acti veMXonnect i onFactory( broker URl );

connecti on = connecti onFact ory->cr eat eConnecti on();
del et e connecti onFactory;
connection->start();

connecti on- >set Excepti onLi st ener (t hi s);

if( clientAck ) {

sessi on = connecti on->creat eSessi on( Sessi on: : CLI ENT_ACKNON.EDG

} else {

}

sessi on = connecti on->creat eSessi on( Sessi on: : AUTO_ACKNOWN.EDGE

i f( useTopic ) {

desti nati on = sessi on->createTopi c( destURl );
} else {

destinati on = sessi on->creat eQueue( destURl );
}

consuner = session->createConsuner( destination );
consuner - >set MessagelLi stener( this );

} catch (CMBExceptioné& e) {
e.printStackTrace();
}

}

#A Defi ne Connection Factory
#B Create Sonnection

#C Start Sonnection

#D Create Sessi on

#E Create Destination
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#F Create Consuner
#G Add Message Li stener

All that isleft to be doneisto initialize everything and run the application.

Listing 8.13: C++ main method

int main(int argc AMQCPP_UNUSED, char* argv[] AMQCPP_UNUSED) ({

std::cout << "Starting the exanple:" << std::endl;

std::string brokerUR =

"tcp://127.0.0.1: 61616"

"?w r eFor mat =openwi r e"

" &t ransport.useAsyncSend=t rue"

"&n reFor mat . ti ght Encodi ngEnabl ed=t rue";
std::string destURI = "STOCKS. JAVA";
bool useTopics = true;

bool clientAck = fal se;

consumer . runConsuner () ;

std::cout << "Press 'q' to quit" << std::endl;
while( std::cin.get() !'="q") {}

std::cout << "Finished with the exanple." << std::endl;

St d Cout << " :::::::::::::::::::::::::::::::::::::::::::::::::::::\ n" .

Std: i COUt << M-mmo i \n";

Std: COUt << Mmmm i oo \n";

Si mpl eAsyncConsuner consuner ( broker URI, destURI, useTopics, clientAck );

Asyou can see, we have configured it to listen one of our stock portfolio topics #2.
Additionally, you can notice that we have used the OpenWire protocol #1 in this

example. If you want to try the Stomp connector, just change the value of the
wi r eFor mat query parameter to st onp.

Now, we can rebuild the project with:

$ make
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and run the example with:

$ src/ exanpl es/ si npl e_async_consuner

Press "q'" to quit

Message #1 Received: <?xml version="1.0" ?><stock name="JAVA"'><price>54. 3301454
Message #2 Received: <?xm version="1.0" ?><stock name="JAVA'><price>54. 6389203
Message #3 Received: <?xm version="1.0" ?><stock name="JAVA'><pri ce>54. 8289342
Message #4 Received: <?xm version="1.0" ?><stock name="JAVA'><price>54.4190958
Message #5 Received: <?xm version="1.0" ?><stock name="JAVA'><price>53. 9559559
Message #6 Received: <?xm version="1.0" ?><stock nanme="JAVA'><price>53. 7409405
Message #7 Received: <?xm version="1.0" ?><stock name="JAVA'><price>54. 2448551
Message #8 Received: <?xm version="1.0" ?><stock name="JAVA'><price>53. 7241599
Message #9 Received: <?xm version="1.0" ?><stock name="JAVA'><price>54.0915041
Message #10 Received: <?xml version="1.0" ?><stock nane="JAVA"><price>53. 960072
Message #11 Received: <?xml version="1.0" ?><stock name="JAVA"><price>53. 820825
Message #12 Received: <?xml version="1.0" ?><stock nane="JAVA"><price>54. 032852
Message #13 Received: <?xml version="1.0" ?><stock name="JAVA"'><price>54.310127
Message #14 Received: <?xml version="1.0" ?><stock nane="JAVA"><price>54. 761694
Message #15 Received: <?xml version="1.0" ?><stock name="JAVA'><price>54. 927476
Message #16 Received: <?xm version="1.0" ?><stock name="JAVA"'><price>55. 074451
Message #17 Received: <?xml version="1.0" ?><stock nane="JAVA"><price>55.568041
Message #18 Received: <?xml version="1.0" ?><stock name="JAVA"'><price>55. 777226
Message #19 Received: <?xml version="1.0" ?><stock nane="JAVA"><price>55.581923
Message #20 Received: <?xm version="1.0" ?><stock name="JAVA'><pri ce>55. 561645

6680271</ |
07293986<
70661314<;
8529107</ |
0764363</
4512154</ |
8988984</ |
1559902</ |
62570935<;
785363025:
86259414<
016137156
14496037<
37095268<
10279041<
578258646
01263522<
21685933<;
02489994<,
147383295

Thus far we have seen how Stomp can be used to create simple messaging clients
for practically any programming language. We have also seen how NMSand CMS
subprojects help create more complex, IMS-like, APIs for environments that
deserve this kind of support. Now let's focus on another very important
development platform and that is Web.

8.5. Messaging on the Web

In the last couple of years we witnessed the rebirth of Web, usually called Web 2.0.
The transformation is taking place in two particular aspects of software
devel opment:

» Service-oriented architecture (SOA) and Web services play increasingly
more important role for many software projects. Users demand that software
functionality is exposed through some kind of web service interface. One of
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the waysto achieve thisisto introduce RESTful principlesto your
application architecture, which allows you to expose your application
resources over HTTP. ActiveM Q follows these principles by exposing its
resources through its REST API, as we will see in the moment.

* It'seasy to say that Asynchronous JavaScript and XML (AJAX)
revolutionized the web development as we knew it. The possibility to
achieve asynchronous communication between the browser and the server
(without page reloading) opened many doors for web developers and
provided away for web applications to become much more interactive.
Naturally, you can use ActiveM Q Ajax APl to communicate directly to the
broker from your Web browser, which adds even more asynchronous
communication possibilities between clients (JavaScript browser code) and
servers (backend server application(s)).

In the rest of this section we will explore REST and Ajax APIs provided by
ActiveMQ and how you can utilize them in your projects.

8.5.1. Using REST API

Asyou probably know, the term REST first appeared in Roy T. Fielding's PhD
thesis"Architectural Styles and the Design of Network-based Software
Architectures' (http://www.ics.uci.edu/~fielding/pubs/dissertation/top.htm). In this
work Fielding explains a collection of network architecture principles which
defines how to address and manage resources (in general) over the network. In
simpler terms however, if application implements a RESTful architecture it usually
means that it exposesits resources using HTTP protocol and in asimilar
philosophy to those used on the World Wide Web (the Web).

The Web is designed as a system for accessing documents over the Internet. Every
resource on the Web (HTML page, image, video, etc.) has a unique address
defined by its URL (Unified Resource Locator). Resources are mutually
interlinked and transferred between clients and servers using the HT TP protocol.
HTTP GET method is used to obtain the representation of the resource and
shouldn't be used to make any modificationsto it. The POST method, on the other
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hand, is used to send data to be processed by the server. Apply these principlesto
your application's resources (destinations and messages in case of a JM S broker)
and you have defined a RESTful API. Now let's see how ActiveMQ implements its
REST API and how you can useit to send and receive messages from the broker.

ActiveM Q comes with the embedded Web server which starts at the same time
your broker starts. Thisweb server is used to provide all necessary Web
infrastructure for ActiveMQ broker, including the REST API. By default, the demo
application is started at:

http://1 ocal host: 8161/ denp

and it is also configured to expose the REST API at the following URL :

http://1 ocal host: 8161/ deno/ nessage

FigureB.2. Figure 8.2: Rest Example
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The API isimplemented by the or g. apache. act i veny. web. MessageSer vl et
servlet and if you wish to configure an arbitrary servlet container to expose the
ActiveMQ REST AP, you have to define and map this servlet in an appropriate
web. xn file (of course, all necessary dependencies should be in your classpath).
The following listing shows how to configure and map this servlet to the/ nessage
path asit is done in the demo application.

Listing 8.14: REST configuration

<servl et >
<servl et - name>MessageSer vl et </ servl et - nane>
<servl et - cl ass>or g. apache. acti venqg. web. MessageSer vl et </ servl et - cl ass>
<| oad- on- st art up>1</ 1| oad- on- st art up>

</servlet>

<servl et - mappi ng>
<servl et - name>MessageSer vl et </ ser vl et - nanme>
<url - pattern>/ nessage/ *</url - pattern>

</ servl et - mappi ng>

When configured like this, broker destinations are exposed as relative paths under
the defined URI. For example, the sTocks. JAVA topic is mapped to the following
URI:

‘http://localhost:8161/den0/nessage/STOCKS/JAVA?type=topic

Asyou can see there is a path trandation in place, so destination name path
elements (separated with . ) are adjusted to the Web URI philosophy where/ is
used as a separator. Also, we used thet ype parameter to define whether we want
to access a queue or atopic.

Now we can use GET and POST requests to receive and send messages to
destinations (retrospectively). We will now run simple examples to demonstrate
how you can use the REST API to communicate with your broker from the
command line. For that we will use two popular programs that can make HTTP
GET and POST method requests from the command line. First we will use GNU
Woaget (http://www.gnu.org/software/wget/), a popular tool for retrieving files using
HTTP, to subscribe to the desired destination.
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Listing 8.15: REST consume

$ wget - O nessage.txt \
--save- cooki es cooki es.txt --l|oad-cooki es cookies.txt --keep-session-cookies \
http://l ocal host: 8161/ denp/ nessage/ STOCKS/ JAVA?t ype=t opi ¢

With this command we instructed wget to receive next available message from the
STOCKS. JAVA topic and to save it to the nessage. t xt file. You can also notice that
we keep HTTP session alive between wget calls by saving and sending cookies
back to the server. Thisis very important because the actual consumer API we use
Is stored in the particular session. So if you try to receive every message from a
new session, you will spawn alot of consumers and your requests will be probably
left hanging. Also, if you plan to use multiple REST consumersit is advisable to
set the prefetch sizeto 1, just as we were doing with Stomp consumers. To do that,
you have to set consuner . pref et chSi ze initialization parameter value of your
message servlet. The following example shows how to achieve that:

<servl et >
<servl et - name>MessageSer vl et </ servl et - nane>
<servl et - cl ass>or g. apache. acti veny. web. MessageSer vl et </ servl et - cl ass>
<l oad- on- st art up>1</1 oad- on- st art up>
<i ni t-paranme
<par am nane>desti nati onQpt i ons</ par am nane>
<par am val ue>consuner . pr ef et chSi ze=1</ par am val ue>
</init-paran>
</servlet>

Now, it'stime to send some messages to our topic. For that we will use cUrl
(http://curl.haxx.sef), a popular command line tool for transferring files using
HTTP POST method. Take alook at the following command:

Listing 8.16: REST produce

$ curl -d "body=nmessage" http://| ocal host: 8161/ denp/ nessage/ STOCKS/ JAVA?t ype=t opi c

Here we have used the - d switch to specify that we want to POST datato the
server. Asyou can see, the actual content of the message is passed as the boay
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parameter. The sent message should be received by our previously ran consumer.

This simple example showed us how easy it isto use the REST API to do
asynchronous messaging even from the command line. But generally, you should
give Stomp atry (if it isavailable for your platform) before falling back to the
REST AP, because it allows you more flexibility and is much more
messaging-oriented.

8.5.2. Understanding Ajax API

Aswe aready said, the option to communicate with the web server asynchronously
changed a perspective most devel opers had towards web applications. In this
section we will see how web developers can embrace asynchronous programming
even further, by communicating with message brokers directly from JavaScript.
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Figure 8.3: Ajax API

First of al, of course, we should configure our web server to support ActiveMQ
Ajax API. Similarly to the MessageSer vl et class used for implementing the REST
API, ActiveMQ provides an Aj axSer vl et that implements Ajax support. The
following listing shows how to configure it in your web application's

VEB- | NF/ web. xni file,

Listing 8.17: Ajax server configuration

208

Download at Boykma.Com

Please post comments or corrections to the Author Online forum at
http://www.manning-sandbox.com/forum.jspa?forum|D=496



Connecting to ActiveMQ With Other Languages

<servl et >

<servl et - name>Aj axSer vl et </ servl et - nane>

<servl et -cl ass>or g. apache. acti veny. web. Aj axSer vl et </ servl et -cl ass>
</servlet>

<servl et - mappi ng>
<servl et - name>Aj axSer vl et </ servl et - nane>
<url-pattern>/ang/*</url -pattern>

</ servl et - mappi ng>

Of course, in order to make it work properly you have to put ActiveMQ in your
web application's classpath. Now that we have a server side configured and a
servlet listening to the requests submitted to the URI s starting with /amg/, we can
proceed to implementing a client side of our Ajax application.

First of al, we haveto include the any. j s script, which includes all necessary
JavaScript libraries for us. Also, we have to point the ang. uri variable to the URI
our Ajax servlet listensto. The Listing 8.18 shows how to achieve this.

Listing 8.18: Ajax client configuration

<script type="text/javascript" src="any/ang.js"></script>
<script type="text/javascript">ang.uri="/ang' ;</script>

The any. j s script defines the JavaScript object named ang, which provides an API
for us to send messages and subscribe to ActiveM Q destinations. The following
example shows how to send a simple message from our Ajax application:

Listing 8.19: Ajax produce

any. sendMessage("topi c:// TEST", "nessage");

It can't be much simpler than this, all you haveto doiscall asendMessage()
method and provide a destination and text of the message to be sent.

If you wish to subscribe to the certain destination (or multiple destinations) you
have to register a callback function which will be called every time a new message
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Isavailable. Thisis done with the addLi st ener () method of the ang object, which
beside a callback function accepts a destination to subscribe to and id which makes
further handling of this listener possible.

The ActiveM Q demo application comes with the stock portfolio example we have
used throughout the book adopted to the web environment. The example contains a
servlet that publishes market data and a web page that uses the Ajax APl to
consume those data. Using this example, we will show how to consume messages
using the Ajax API. Let's take alook at the code shown in Listing 8.20:

Listing 8.20: Ajax consume

var priceHandl er =

{
_price: function(nessage) #1
{
if (message !'= null) {
var price = parseFl oat (nessage. getAttribute('bid"))
var synmbol = nessage.getAttribute('stock')
var novenent = nessage.getAttribute(' novenent')
if (movement == null) {
nmovenment = 'up'
}
var row = docunent . get El enent Byl d( synbol )
if (row) {
[/l performportfolio calculations
var value = asFloat (find(row, 'amount')) * price
var pl = value - asFloat(find(row, 'cost'))
/1l now | ets update the HTM. DOM
find(row, 'price').innerHTM. = fixedDigits(price, 2)
find(row, 'value').innerHTM. = fixedDi gits(val ue, 2)
find(row, 'pl').inner HTM. = fixedDi gits(pl, 2)
find(row, 'price').classNane = novenent
find(row, 'pl').classNane =pl >0 ? "up' : 'down
}
}
}
b

function portfolioPoll (first)
{
if (first)

{
any. addLi stener (' stocks',"'topic://STOCKS. *' , priceHandl er. _price); #2
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}
}

ang. addPol | Handl er (portfolioPoll);

For starters, we have defined a JavaScript object named pri ceHandl er with the
_price() function #1 we will use to handle messages. This function finds an
appropriate page element and updates its value (or change its class to show
whether it is a positive or negative change). Now we have to register this function
to listen to the stock topics #2. As you can see we have named our listener st ocks,
set it to listen to all topicsin the sTocks name hierarchy and defined _price() asa
callback function. Y ou can later remove this subscription (if you wish) by calling
therenmovelLi st ener () function of the ang object and providing the specified id

(st ocks inthis case).

Now we are ready to run this example. First we are going to start the portfolio
publisher servlet by entering the following URL in the browser:

‘http://localhost:8161/denD/portfoIioPubIish?count:1&refresh:2&stockszlBNM&stock%:BEAS&sh

The Ajax consumer exampleislocated at the following address:

http://| ocal host: 8161/ deno/ portfolio/ portfolio.htm

and after starting it you can expect the page that |ooks similar to the one shown in
Figure 8.4.
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Figure 8.4: Ajax example

The page will dynamically update as messages come to the broker. This simple
example shows how Ajax applications can benefit from asynchronous messaging
and thus leverage dynamic web pages to the entirely new level.

8.6. Summary

In this chapter we covered a wide range of technologies (protocols and APIS)
which allow developers to connect to ActiveM Q from practically any development
platform used today. Thisimplies that ActiveMQ could be seen not only asa JMS
broker but the whole development platform as well, especially when you add
Enterprise Integration Patterns (EIP) to the mix (aswe will see in Chapter 13).
These wide range of connectivity options makes ActiveM Q an excellent tool for
integrating applications written on different platformsin an asynchronous way.

With this chapter we have finished Part 3 of the book, called Using ActiveMQ, in
which we described many aspects of how you can employ ActiveMQ in your
projects. The next, final, part of the book is called Advanced ActiveMQ and it will
dive into wide range of topics, such as broker topologies, performance tunning,
monitoring, etc. Now that you know all the basics of ActiveMQ, thisfinal part
should teach you how to use your ActiveM Q broker instances to the maximum.
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We will start by continuing our discussion started in Chapter 3, Understanding
Connectors, regarding network connectors. The following chapter discusses
various broker topologies and how they can help you implement functionalities
such as load balancing and high availability.
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Chapter 12. Tuning ActiveMQ For
Performance

The performance of ActiveMQ is highly dependent on a number of different
factors - including the network topology, the transport used, the quality of service
and speed of the underlying network, hardware, operating system and the Java
Virtual Machine.

However, there are some performance techniques you can apply to ActiveMQ to
improve performance regardless of its environment. Y our application may not need
guaranteed delivery, in which case reliable, non-persistent messaging would yield
much better performance for your application. It may make sense to use embedded
brokers - reducing the paths of serialization that your messages needs to pass
through - and finally there are a multitude of tuning parameters that can be applied,
each of which have benefits and caveats. In this chapter we will walk through all
the standard architectural tweaks, tuning tricks and more so that you have the best
information to tune your application to meet your goals for performance.

Before we get to the complex tuning tweaks, we'll walk through some general, but
simple messaging techniques - using non-persistent message delivery and batching
messages together. Either one of these can really reap large performance benefits -
definitely the first thing to consider if performance is going to be critical for you.

12.1. General Techniques

There are two simple things you can do to improve JM S messaging performance;
use non-persistent messaging or if you really need guaranteed messaging - use
transactions to batch up large groups of messages. Usually non-persistent message
delivery gets discounted for all applications except where you don't care that a
message will be lost (e.g. real-time data feeds - as the status will be sent
repeatedly) and batching messages in transactions won't always be applicable.
ActiveMQ however, incorporates fail-safes for reliable delivery of non-persistent
messages - so only catastrophic failure would result in message loss. In this section
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we will explain why non-persistent message delivery and batching messages are
faster, and why they could be applicable to use in your application - if you don't
need to absolutely guarantee that messages will never, ever be lost.

12.1.1. Persistent vs Non-Persistent Messages

The JM S specification allows for two message delivery options, persistent and
non-persistent delivery. When you send a message that is persistent (thisisthe
default IMS delivery option), the message broker will always persist it to its
message database to either mitigate against catastrophic failure or to deliver to
consumers who might not yet be active. If you are using non-persistent delivery,
then the IM S specification allows the messaging provider to make best effortsto
deliver the message to currently active message consumers. ActiveMQ provides
additional reliability around this - which we cover later in this section.
Non-persistent messages are significantly faster than sending messages persistent
messages - there are two reasons for this:

» Messages are sent asynchronously from the message producer - so the
producer doesn't have to wait for areceipt from the broker - see Figure 12.

* Persisting messages to the message store (which typically involves writing to
disk) is slow compared to messaging over a network
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Figure 12.1: Persistent Message delivery

The main reason for using persistence is to negate message loss in the case of a
system outage. However, ActiveM Q incorporates reliability to prevent this. By
default, the the fault tolerant transport caches asynchronous messages to resend
again on atransport failure - and to stop duplicates - both a broker and a client use
message auditing, to filter out duplicate messages. So for usage scenarios where
only reliability isrequired, as opposed to guaranteed message delivery, using a
non-persistent delivery mode will meet your needs.

As by default the message delivery mode is persistent, you have to explicitly set
the delivery mode on the MessageProducer to send non-persistent messages - as
can be seeinListing 12.1:

Listing 12.1: Setting the delivery mode

MessagePr oducer producer = session.createProducer(topic);
producer. set Del i ver yMode( Del i ver yMode. NON_PERSI STENT) ;
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We have seen the reasons why there is such a big performance difference between
persistent and non-persistent delivery of messages - and the steps that ActiveMQ
takes to improve reliability of non-persistent messages. The benefit of reliable
message delivery allows non-persistent messages to be used in many more cases
than would be typical of aJMS provider.

Having covered non-persistent messages, we will explain the second generalized
technique for improving performance of delivering messagesin your application -
by batching messages together. The easiest way to batch messagesisto use
transaction boundaries - which we will explain below.

12.1.2. Transactions

When you send messages using a transaction - only the transaction boundary (the
commit() call on the Session) results in synchronous communication with the
message broker. So its possible to batch up the producing and or consuming of
messages to improve performance of sending persistent messages - why not try the
example below in Listing 12.2 :

Listing 12.2: Transacted and non-transacted example

public void sendTransacted() throws JMSException {

[/create a default connection - we'll assune a broker is running
//with its default configuration
Act i veMXonnecti onFactory cf = new Acti veMXonnecti onFactory();
Connecti on connection = cf.createConnection();
connection.start();

//create a transacted session

Sessi on session = connection. creat eSessi on(true, Session. SESSI ON TRANSACTED) ;
Topi c topi c = session.createTopi c("Test. Transacti ons");
MessagePr oducer producer = session.createProducer (topic);
int count =0;
for (int i =0; i < 1000; i++) {
Message nessage = session. creat eText Message( " nmessage " + i);
pr oducer . send( nessage) ;

[/ commit every 10 nessages

if (i!=0 & i940==0)]{
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session. commit ();

}

public void sendNonTransacted() throws JMSException {

//create a default connection - we'll assune a broker is running
[Iwith its default configuration

Act i veMXonnecti onFactory cf = new Acti veMXonnecti onFactory();
Connection connection = cf.createConnection();
connection.start();

//create a default session (no transactions)

Sessi on session = connection. creat eSessi on(fal se, Sessi on. AUTO ACKNOWAEL DGE)
Topi c topi c = session.createTopic("Test. Transactions");
MessagePr oducer producer = session. creat eProducer (topic);
int count =0;
for (int i =0; i < 1000; i++) {
Message nessage = session. creat eText Message(" message " + i);
producer. send( nessage) ;

}

So we've covered some of the easy pickingsin terms of performance, use
non-persistent messaging where you can and now use transaction boundaries for
persistent messages if it makes sense for your application. We are now going to
start (Slowly!) delving in to some ActiveMQ specifics covered under general
techniques which can aid performance. The first of which is to use an embedded
broker. Embedded brokers cut down on the amount of serialization and network
traffic that ActiveMQ uses as messages can be passed around in the same JVM.

12.1.3. Embedding Brokers

It is often arequirement to co-locate applications with a broker, so that any service
that is dependent on a message broker will only be available at the same time the
message broker - seefigure 12.2. Itsreally straight forward to create an embedded
broker, but one of the advantages of using the vm:// transport is that message
delivered through a broker do not incur the cost of being serialized on the wire to
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be transported across the network, making it ideal for applications that have service
lots of responses very quickly.

Figure 12.2: Co-locate with a Broker

Y ou can create an embedded broker with atransport connector to listen to tcp://
connections - but still connect to it using the vm:// transport. By default, a broker
always listens for transport connections on vm://<broker name>. Below in Listing
12.3 isan example of setting up a service using an embedded broker to listen for
requests on a Queue named servce.queue

Listing 12.3: Creating a Queue Service

/1By default a broker always |listens on vm//<broker nane>
//so we don't need to set up an explicit connector for
//vm /] connections - just the tcp connector

Br oker Servi ce broker = new Broker Service();
br oker . set Br oker Name( " servi ce");

br oker. set Persi stent (fal se);

br oker. addConnector ("tcp:// | ocal host: 61616") ;
broker.start();

Act i veMXConnecti onFactory cf = new Acti veMXonnecti onFactory("vm//service");
cf . set CopyMessageOnSend(f al se) ;
Connection connection = cf.createConnection();
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connection.start();
Sessi on session = connecti on. creat eSessi on(fal se, Sessi on. AUTO ACKNOALEDCE) ;

//we will need to respond to multiple destinations - so use null
/las the destination this producer is bound to

final MessageProducer producer = session. createProducer(null);
/lcreate a Consunmer to |isten for requests to service

Queue queue = session.createQueue("service. queue");
MessageConsuner consumer = session. cr eat eConsuner (queue) ;
consumner . set Messageli st ener (new Messageli stener () {
public void onMessage( Message nsg) {
try {
Text Message text Msg = (Text Message) nsg;
String payload = "REPLY: " + textMsg. getText();
Destination repl yTo;
repl yTo = nsg. get IMSRepl yTo() ;
t ext Msg. cl ear Body() ;
t ext Msg. set Text ( payl oad) ;
producer. send(repl yTo, textMg);
} catch (JMSException e) {
e.printStackTrace();
}

1)

Y ou can test out the above service, with a QueueRequestor that connects to the

service's embedded broker by itstcp:// transport connector - as shown in Listing
12.4 below:

Listing 12.4. Connecting a QueueRequestor

Act i veMXConnecti onFactory cf = new Acti veMXonnecti onFactory("tcp://1ocal host: 6
QueueConnecti on connection = cf.createQueueConnection();
connection.start();
QueueSessi on sessi on = connection. creat eQueueSessi on(fal se, Sessi on. AUTO_ACKNOW
Queue queue = session. createQueue("service. queue");
QueueRequest or requestor = new QueueRequest or (sessi on, queue) ;
for(int i =0; i < 10; i++) {
Text Message nmsg = session. creat eText Message("test nmsg: " + i);
Text Message result = (Text Message)requestor.request (nsg);
Systemerr.printin("Result =" + result.getText());

1616");

{ EDGE) ;
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Asan aside, ActiveMQ by default will always copy the real message sent by a
message producer to insulate the producer to changes to the message as it passes
through the broker and is consumed by the consumer, al in the same Javavirtual
machine. If you intend to never re-use the sent message, you can reduce the
overhead of this copy by setting the copyM essageOnSend property on the
ActiveM Q ConnectionFactory to false - as seen below in Listing 12.5:

Listing 12.5: Reducing copying of messages

Act i veMQXConnecti onFactory cf = new Acti veMXonnecti onFactory();
cf . set CopyMessageOnSend(f al se);

We have looked at some relatively easy to implement techniques to improve
messaging performance; and in this section using an embedded broker co-located
with an application isarelatively trivial change to make. The performance gains
and atomicity of the service co-located with its broker can be an attractive
architectural change to make too. Having gone through some of the easier 'quick
wins we are going to start moving into some harder configuration areas. So the
next section is going to touch on the OpenWire protocol and list some of the
parameters that you can tune to boost the performance of your messaging
applications. These are very dependent on both hardware and the type of network
you Use.

12.1.4. Tuning the OpenWire protocol

Its worth covering some of the options available on the open wire protocol used by
ActiveMQ Java and C++ clients. The OpenWire protocol is the binary format used
for transporting commands over atransport (e.g. tcp) to the broker. Commands
Include messages and message acknowledgements, as well as management and
control. Below in table 12.1 are some OpenWire wire format parameters that are
relevant to performance

Table 12.1: OpenWire Tuning Parameters

221

Download at Boykma.Com

Please post comments or corrections to the Author Online forum at
http://www.manning-sandbox.com/forum.jspa?forum|D=496




Tuning ActiveMQ For Performance

parameter name default value description
tcpNoDelayEnabled false provides a hint to the peer
transport to enable/disable

tcpNoDelay. If thisis set, it
may improve performance

where you are sending lots

of small messages across a
relatively slow network.

cache enabled true commonly repeated values
(like producerld and
destination) are cached -
enabling short keysto be
passed instead. This
decreases message size -
which can make a positive
impact on performance
where network
performance isrelatively
poor. The cache lookup
involved does add an
overhead to cpu load on
both the clients and the
broker machines - so take
this into account.

cacheSize 1024 maximum number of items
kept in the cache -
shouldn't be bigger than
Short. MAX_VALUE/2.
The larger the cache, the
better the performance
where caching is enabled.
However, one cache will be
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parameter name default value description

used with every transport
connection - so bear in
mind the memory overhead
on the broker - especialy if
its loaded with alarge
number of clients.

tightEncodingEnabled true cpu intensive way to
compact messages. We
would recommend that you
turn this off if the broker
starts to consume all the
available cpu :)

Y ou can add these parameters to the URI used to connect to the broker in the
following way - thisexamplein Listing 12.6 demonstrates disabling tight encoding
- using the tightEncodingEnabled parameter:

Listing 12.6: Setting OpenWire options

Acti veMXonnecti onFactory cf = new Acti veMXonnecti onFactory(url);

String uri = "failover://(tcp://local host: 61616?w r eFor mat . cacheEnabl ed=f al se&w r eFor mat
cf . set Al waysSyncSend(true);

These parameters are very dependent on the type of application, type of machine(s)
used to run the clients and the broker and type of network used. Unfortunately isis
not an exact science, SO some experimentation is recommended. Aswe have lightly
introduced some of the tuning parameters available on the OpenWire protocoal, in
the next section we will be looking at some of the tuning parameters available on
the TCP Transport protocol.
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12.1.5. Tuning the TCP Transport

The most commonly used transport for ActiveMQ isthe TCP transport - and there
are two parameters that directly affect performance for this transport:

» socketBufferSize - the size of the buffers used to send and recieve data over
the TCP transport. Usually the bigger the better (though thisis very
operating system dependent - so worth testing!). The default value is 65536 -
which isthe size in bytes.

» tcpNoDelay - the default isfalse. Normally a TCP socket buffers up small
sizes of data before being sent. By enabling this option - messages will be
sent as soon as possible. Again, its worth testing thisout - asit can be
operating system dependent if this boosts performance or not.

Below isin Listing 12.7 is an example transport URI where tcpNoDelay is
enabled:

Listing 12.7: Setting the TCP no delay option

String url = "failover://(tcp://|ocal host: 616167t cpNoDel ay=true)";
Act i veMQConnecti onFactory cf = new Acti veMXonnecti onFactory(url);
cf.set Al waysSyncSend(true);

We have covered some general techniques to improve performance at the
application level, and looked at tuning the wire protocol and the TCP Transport. In
the next two parts of this chapter we will look at tuning message producers and
then message consumers. ActiveMQ isvery flexible in its configuration and its
producers can be configured to optimize their message exchanges with the broker
which can boost throughput considerably.

12.2. Optimizing Message Producers
The rate that producers send messages to an ActiveM Q message broker before they
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are dispatched to consumers is a fundamental element of overall application
performance. We will cover some tuning parameters that affect the throughput and
latency of messages sent from a message producer to an ActiveMQ broker.

12.2.1. Asynchronous send

We have already covered the performance gains that can be if you use
non-persistent delivery for persistent messages. IN ActiveMQ non-persistent
delivery isreliable, in that delivery of messages will survive network outages and
system crashes (as long as the producer is active, asit hold messages for
re-delivery initsfailover transport cache). However, you can also get the same
reliability for persistent messages - by setting the alwaysSyncSend property on the
message producer's ConnectionFactory - eg:

Listing 12.8: Setting the delivery mode

Act i veMQXConnecti onFactory cf = new Acti veMXonnecti onFactory();
cf.set Al waysSyncSend(true);

Thiswill set aproperty that is used by the MessageProducer to not expect areceipt
for messages it sends to the ActiveM Q broker. Setting this property allows a user
to benefit from the improvement in performance, allows for messages to be
delivered at alater point to consumer(s), even if they aren't active whilst still being
reliable.

If you application requires guaranteed delivery, it isrecommend that you use the
defaults with persistent delivery, and preferably use transactions too.

Why using asynchronous message delivery as an option for gaining performance
should be well understood, and setting a property on the ActiveMQ
ConnectionFactory isareally straight forward way of achieving that. What we are
going to cover next is one of the most frequently run into gotchas with ActiveMQ -
producer flow control. We see alot of questions about producers slowing down -
or pausing - and understanding flow control will allow you to negate that
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happening to your applications.

12.2.2. Producer Flow Control

Producer Flow Control allows the message broker to slow the rate of messages that
are passed through it when resources are running low. Thistypically happens when
consumers are slower than the producers - and messages are using memory in the
broker awaiting dispatch.

A producer will wait until it receives a notification from the broker that it has space
for more messages - asoutlined in figure 12.3

Figure 12.3: Producer Flow Control enabled

Producer flow control is a necessary to prevent a broker's limits for memory,
temporary disk or store space being overrun, especially for wide area networks.

Producer flow control works automatically for persistent messages but hasto be
enabled for asynchronous publishing (persistent messages, or for connections
configured to always send asynchronously). Y ou can enable flow control for
asynchronous publishing by setting the producerWindowSi ze property on the
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connection factory - asin Listing 12.9:

Listing 12.9: Setting the producer window size

Act i veMQXonnecti onFactory cf = new Acti veMXonnecti onFactory();
cf. set Producer W ndowSi ze( 1024000) ;

The producerWindowSize is the number bytes allowed in the producers send
buffer before it will be forced to wait for a receipt from the broker that it is still

within its limits.

If thisisn't enabled for an asynchronous publisher, the broker will still pause
message flow, defaulting to simply blocking the message producers transport

(which isinefficient and prone to deadlocks).

Although protecting the broker from typically running low on memory is anoble
am, it doesn't aid our cause for performance when everything slows down to the
slowest consumer! So lets so what happens if you disable producer flow control,
and you can do that in the Broker configuration on a destination policy like below

in Listing 12.10:

Listing 12.10: How to disable flow control

<desti nati onPol i cy>
<pol i cyMap>
<pol i cyEntri es>

<pol i cyEntry topi c="FOQO >" producerFl onControl ="fal se"

<di spat chPol i cy>
<strictOderDi spat chPolicy/>
</ di spat chPol i cy>
<subscri pti onRecoveryPol i cy>
<l ast | mageSubscri pti onRecoveryPol i cy/ >
</ subscri pti onRecoveryPol i cy>
</policyEntry>

</policyEntries>
</ pol i cyMap>
</ desti nati onPol i cy>

menoryLimt="1
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With producer flow control disabled, messages for slow consumers will be
off-lined to temporary storage by default, enabling the producers and the rest of the
consumers to run at a much faster rate - as outlined in figure 12.4

Figure 12.4: Producer Flow control disabled

Disabling flow control enables messaging applications to run at a pace independent
of the slowest consumer, though there is a slight performance hit in off-lining
messages. In an ideal world, consumers would always be running as fast as the
fastest producer, which neatly brings us to the next section - optimizing Message
Consumers.

12.3. Optimizing Message Consumers

In order to maximize application performance you have to look at all the
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participants - and as we have seen so far, Consumers play avery big part in the
overall performance of ActiveMQ. Message Consumers typically have to work
twice as hard as a message Producer, because as well as consuming messages, they
have to acknowledge the message has been consumed to the broker. We will
explain some of the biggest performance gains you can get with ActiveMQ, by
tuning your Consumers.

Typically the ActiveMQ broker will delivery messages as fast as possible to
consumer connections. Messages once they are delivered over the transport from
the ActiveMQ broker, are typically queued in the Session associated with the
consumer where they wait to be delivered. In the next section we will explain why
and how the rate that messages are pushed to consumersis controlled and how to
tune that rate for better throughpui.

12.3.1. Prefetch Limit

ActiveMQ uses a push-based model for delivery - delivering messages to
Consumers when they are received by the ActiveMQ broker.To ensure that a
Consumer won't exhaust its memory, thereisalimit (prefetch limit) to how many
messages will be delivered to a Consumer before the broker waits for an
acknowledgement that the messages have been consumed by the application.
Internally in the Consumer, messages are taken off the transport when they are
delivered, and placed into an internal queue associated with the Consumer's session
- likein figure 12.5 below.
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Figure 12.5: Connection internals

A Consumer connection will queue messages to be delivered internally, and the
size of these queues (plus messages inflight - or on the transport between the
broker and the Consumer is limited by the prefetch limit for that consumer. In
general, the larger the prefetch, the faster the consumer will work.

However, thisisn't always ideal for Queues, where you might want to ensure
messages are evenly distributed across all consumers of a queue. In this case with a
large prefetch, a slow consumer could have pending messages waiting to be
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processed that could have been worked on by afaster consumer. In this case a
lower prefetch number would work better. If the prefetch is zero - the the consumer
will pull messages from the broker - and no push will be involved.

There are different default prefetch sizes for different consumers - these are as
follows:

* Queue Consumer default prefetch size = 1000
* Queue Browser Consumer - default prefetch size = 500
» persistent Topic Consumer default prefetch size = 100

» non-persistent Topic Consumer default prefetch size = 32766
The prefetch size is the number of outstanding messages that your Consumer will
have waiting to be delivered - not the memory limit. Y ou can set the prefetch size

for your connection by configuring the ActiveM QConnectionFactory - as shown
below in Listing 12.11:

Listing 12.11: setting the prefetch policy

Act i veMXonnecti onFactory cf = new Acti veMXonnecti onFactory();

Properties props = new Properties();

props. set Property("prefetchPolicy. queuePrefetch", "1000");

props. set Property("prefetchPolicy. queueBrowser Prefetch", "500");
props. set Property("prefetchPolicy.durabl eTopi cPrefetch”, "100");
props. set Property("prefetchPolicy.topicPrefetch", "32766");

cf.setProperties(props);

or you can pass the prefetch size as a destination property when you create a
destination - asseenin Listing 12.12:

Listing 12.12: Setting prefetch policy on a Destination

Queue queue = new Acti veMXueue(" TEST. QUEUE?consuner . pr ef et chSi ze=10") ;
MessageConsuner consumer = session. cr eat eConsuner (queue) ;
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Prefetch limits are an easy mechanism to boost performance, but should be used
with caution. For Queues you should consider the impact on your application if
you have a slow consumer and for Topics factor how much memory your messages
will consume on the client before they are delivered.

Controlling the rate that messages are delivered to a consumer isonly part of the
story. Once the message reaches the consumer's connection, the method of
message delivery to the consumer and the options chosen for acknowledging the
delivery of that message back to the ActiveMQ broker have an impact on
performance. We will be covering these in the next section.

12.3.2. Delivery and Acknowledgement of messages

Something that should be apparent from figure 12.5 is that delivery of messages
viaajavax.jms.MessagelL istener will always be faster with ActiveMQ than calling
receive(). If aMessagel istener is not set for a MessageConsumer - then its
messages will be queued for that consumer, waiting for areceive() to be called.
Not only will maintaining the internal queue for the consumer be expensive, but so
will the context switch by the application thread calling the receive().

Asthe ActiveMQ broker keeps arecord of how many messages have been
consumed to maintain itsinternal prefetch limits a MessageConsumer hasto send a
message acknowledgement for every message it has consumed. When you use
transactions, this happens at the Session commit() call, but is done individually for
each message if you are using auto acknowledgement.

There are some optimizations used for sending message acknowledgements back
to the broker which can drastically improve the performance when using the

DUPS _OK_ACKNOWLEDGE session acknowledgment mode. In addition you
can set the optimizeAcknowledge property on the ActiveMQ ConnectionFactory to
give a hint to the consumer to roll up message acknowledgements - as seenin
Listing 12.13:

Listing 12.13: Setting optimize acknowledge

Act i veMXonnecti onFactory cf = new Acti veMXonnecti onFactory();
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cf.set Optimi zeAcknow edge(true);

When using optimizeAcknowledge or the DUPS OK_ACKNOWLEDGE
acknowledgment mode on a session, the MessageConsumer can send one message
acknowledgement to the ActiveM Q message broker containing arange of all the
messages consumed. This reduces to amount of work the MessageConsumer has to

do, enabling it to consume messages at a much faster rate.

Table 12.2 below outlines the different options for acknowledging messages and
how often they send back a message acknowledgement to the ActiveM Q message

broker.

Table 12.2: Different acknowledgment modes

Acknowledgement Mode Sendsan
Acknowledgement

Session.SESSION_ TRANSARGIEDIp
acknowledgements with
Session.commit()

description

Reliable way for message
consumption - and
performs well providing
you consume more than
one message in a commit.

Session.CLIENT _ACKNOWA EDEssages upto when a
message is acknowledged
are consumed.

Session. AUTO_ACKNOWL BEB@E&a message
acknowledgement back to
the ActiveMQ broker for
every message consumed

Session.DUPS OK A CKNOWIoRIB e consumer to

Can perform well,
providing the application
consumes alot of messages
before calling
acknowledge.

Thiscan beslow - but is
often the default
mechanism for message
consumers.

An acknowledgement will
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Acknowledgement Mode Sendsan

Acknowledgement

description

send one acknowledgement
back to the ActiveMQ
broker for a range of
messages consumed.

ActiveM QSession.INDIV I D\ Saihds"ioG& NOWLEDGE

optimizeAcknowledge

acknowledgement for every
message consumed.

Allows the consumer to
send one acknowledgement
back to the ActiveMQ
broker for arange of
messages consumed.

be sent back when the
prefetch limit has reached
50%. The fastest standard
way of consuming

messages.

Allows great control by
enabling messagesto be
acknowledged individually
- but can be slow.

A hint that worksin

conjunction with

Session AUTO_ACKNOWLEDC
An acknowledgement will

be sent back when the

prefetch limit has reached

65%. The fastest way of
consuming messages.

The downside to not acknowledging every message individually isthat if the

M essageConsumer were to lose its connection with the ActiveM Q broker or die -
then your messaging application could receive duplicate messages. However for
applications that require fast throughput (e.g. real time datafeeds) and are less
concerned about duplicates - using optimizeAcknowledge is the recommended

approach.

The ActiveM Q MessageConsumer incorporates duplicate message detection,
which helps minimize the risk of receiving the same message more than once.
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12.3.3. Asynchronous dispatch

Every Session maintains an internal queue of messages to be dispatched to
interested M essageConsumers (as can be seen from figure 12.5). The usage of an
internal queue together with an associated thread to do the dispatching to

M essageConsumers can add considerable over head to the consumption of

messages.
Thereis aproperty called alwaysSessionAsync you can disable on the ActiveMQ
ConnectionFactory to turn this off - allowing messages to be passed directly from
the Transport to the MessageConsumer. This property can be disabled as below in
Listing 12.14:

Listing 12.14: Setting always use asynchronous dispatch

Act i veMXonnecti onFactory cf = new Acti veMXonnecti onFactory();
cf . set Al waysSessi onAsync( f al se);

Disabling asynchronous dispatch allow messages to by pass the internal queueing
and dispatching done by the Session - as shown below in Figure 12.6
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Figure 12.6: Optimized Connection internals

So far we've looked at some general techniques you can use to improve
performance, like using reliable messaging instead of guaranteed and co-locating
an ActiveMQ broker with a service. We have covered different tuning parameters
for transports, producers and consumers.

As using examples are the best way to demonstrate something, in the next section
we are going to demonstrate improving performance with an example application -
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areal-time data feed.

12.4. Putting it all Together

L ets demonstrate pulling some of these performance tuning options together with
an example application. We will simulate a real-time data feed, where the producer
Is co-located with an embedded broker and an example consumer listens for
messages remotely - as shown in figure 12.7.

What we will be demonstrating is using an embedded broker to reduce the
overhead of publishing the datato the ActiveMQ broker. We will show some
additional tuning on the message producer to reduce message copying. The
embedded broker itself will be configured with flow control disabled and memory
limits set to allow for fast streaming of messages through the broker.

Finally the message consumer will be configured for straight- through message
delivery, coupled with high prefetch limit and optimized message
acknowledgment.

Figure 12.7: Data feed application

Firstly we setup the broker to be embedded, with the memory limit set to a
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reasonable amount (64mb), limits set on to each destination and flow control
disabled. The policies for the destinations in the broker are set up using a default
PolicyEntry - as seen in the following code snippet in Listing 12.15. A PolicyEntry
Isaholder for configuration information for a destination used within the
ActiveMQ broker. Y ou can have a separate policy for each destination, create a
policy to only to apply to destinations that match awild-card (e.g. naming a
PolicyEntry "foo.>" will only apply to destinations starting with "foo."). For our
example, we are only setting memory limits and disabling flow control. For
simplicity, we will only configure the default entry - which will apply to all
destinations.

Listing 12.15: Creating the embedded broker

i mport org.apache. acti venq. br oker . Br oker Ser vi ce;

i mport org.apache. acti venq. broker. regi on. policy. PolicyEntry;
i nport org.apache. activenq. br oker. regi on. policy. Pol i cyMap;
/1By default a broker always |listens on vm//<broker nanme>
Br oker Servi ce broker = new Broker Service();

br oker. set Broker Name("fast");

br oker. get Syst enlUsage() . get Menor yUsage() . set Li m t (64*1024*1024) ;
// Set the Destination policies

Pol i cyEntry policy = new PolicyEntry();

//set a nenory linmt of 4nb for each destination
policy.setMenoryLinmt(4 * 1024 *1024);

//disable flow contro

poli cy. set Producer Fl onControl (fal se);

Pol i cyMap pMap = new Pol i cyMap();

//configure the policy

pMap. set Def aul t Ent ry( pol i cy);

br oker. set Desti nati onPol i cy( pMap) ;

br oker . addConnector ("tcp://| ocal host: 61616") ;
broker.start();

238

Download at Boykma.Com

Please post comments or corrections to the Author Online forum at
http://www.manning-sandbox.com/forum.jspa?forum|D=496



Tuning ActiveMQ For Performance

This broker is uniquely named "fast" so that the co-located data feed producer can
bind to it using the vm:// transport.

Apart from using an embedded broker, the producer is very straight forward,
except its configured to send non-persistent messages and not use message copy.
The example producer is configured asin Listing 12.16 below:

Listing 12.16: Creating the producer

//tell the connection factory to connect to an enbedded broker naned fast.
/1if the enbedded broker isn't already created, the connection factory will
[/create a default enbedded broker named "fast"

Acti veMXonnecti onFactory cf = new ActiveMXonnecti onFactory("vm//fast");
/] di sabl e nessage copyi ng
cf . set CopyMessageOnSend(f al se) ;

Connecti on connection = cf.createConnection();
connection.start();

Sessi on session = connecti on. creat eSessi on(fal se, Sessi on. AUTO ACKNOALEDCE)
Topi c topic = session.createTopic("test.topic");
final MessageProducer producer = session. createProducer (topic);

[/ send non-persi stent nmessages

producer . set Del i ver yMode( Del i ver yMode. NON_PERSI STENT)

for (int i =0; i < 1000000;i ++) {
Text Message nmessage = session. creat eText Message( " Test: " +i);
producer . send( message) ;

The consumer is configured for straight through processing (having disabled
asynchronous session dispatch) and using ajavax.jms.Messagel istener. The
consumer is set to use optimizeAcknowledge to gain the maximum consumption -
ascan beseenin Listing 12.17 below:

Listing 12.17: Creating the Consumer

//set up the connection factory to connect the the producer's enbedded broker
[lusing tcp://
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Acti veMXonnecti onFactory cf = new ActiveMXonnecti onFactory("failover://(tcp:/

//configure the factory to create connections
//with straight through processing of nessages
//and optim zed acknow edgenent

cf . set Al waysSessi onAsync(fal se);
cf.set Optim zeAcknow edge(true);

Connection connection = cf.createConnection();
connection.start();

/luse the default session
Sessi on session = connecti on. creat eSessi on(fal se, Sessi on. AUTO ACKNON.EDCE)

//set the prefetch size for topics - by parsing a configuration paranmeter in
/1 the nane of the topic

Topi c topic = session.createTopic("test.topic?consuner. prefetchSi ze=32766") ;
MessageConsuner consunmer = sessi on. cr eat eConsuner (topic);

//setup a counter - so we don't print every nessage

final Atom clnteger count = new Atom clnteger();

consuner . set Messageli st ener (new Messageli stener () {
public void onMessage( Message nessage) {
Text Message text Message = (Text Message) message;
try {
/lonly print every 10, 000t h nessage
i f (count.increnent AndGet () %d40000==0)
Systemerr.println("Got = " + textMessage. getText());
} catch (JVMSException e) {
e.printStackTrace();
}

1)

In this section we have pulled together an example for distributing real-time data
using ActiveM Q. We have created a demo producer and configured it to pass
messages straight through to an embedded broker. We have created the embedded
broker, and disabled flow control. Finally we have configured a message consumer
to receive messages as fast as possible.

We would recommend trying changing some of the configuration parameters we
have set (like optimize acknowledge) to see what impact that has on performance.
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12.5. Summary

In this chapter we have learned about some of the general principals for improving
performance with any JM S based application. We have also dived into some of the
internals of ActiveMQ and how changes to configuration can increase
performance. We have learned when and when not to use those options and their
Side-affects.

We have brought the different aspects of performance tuning together in an
example real-time data feed application.

Finally we have seen the special case of caching messages in the broker for
non-durable Topic consumers. Why caching is required, when it makes sense to
use this feature and the flexibility ActiveMQ provides in configuring the message
caches.

In general, message performance can be improved by asking ActiveMQ to do less.
So reducing the cost of transport of a message from a producer or consumer to an
ActiveMQ broker by co-locating them together and using embedded brokers. If
possible use reliable messaging or batching of messages in transactions to reduce
the overhead of passing back areceipt from the broker to the producer that it has
received a message. Y ou can reduce the amount of work the ActiveM Q broker
does by setting suitable memory limits (more is better) and deciding if producer
flow control is suitable for your application. The message consumer has to work
twice as hard as the message producer, so optimizing delivery with a

Messagel istener and using straight through message processing together with an
acknowledgement mode or transactions that allow acknowledgementsto be
batched can reduce this |oad.

Y ou should now have a better understanding of where the performance bottle
necks may occur when using ActiveM Q and when and why to alleviate them. We
have shown how to tune your message producers and message consumers and the
configuration parameters and their impact on your architecture. Y ou should be able
to make the right architectural decisions for your application to help performance,
whilst have a good understanding of the down sides in terms of guaranteeing
delivery and how ActiveM Q can be used to mitigate against them.
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Chapter 14. Administering and Monitoring
ActiveMQ

Thefinal topic left to be covered is the management and monitoring of ActiveMQ
broker instances. As with any other infrastructure software, it is very important for
developers and administrators to be able to monitor broker metrics during runtime
and notice any suspicious behavior that could possibly impact messaging clients.
Also, you might want to interact with your broker in other ways. For example,
changing broker configuration properties or sending test messages from
administration consoles. ActiveMQ implements some features beyond the standard
JMS API that alows for administration and monitoring both programatically and
by using a well-known administration tools.

We will start this chapter with the explanation of various APIs you can use to
communicate with the broker. First, we will explain the Java Management
Extension API (JMX), a standard APl of managing Java applications. Next, we will
explain the concept of Advisory messages which allow you to receive important
notifications from the broker in more messaging-like manner.

In later sections we will focus on administrator tools for interacting with brokers.
We will explore some of the tools embedded in the ActiveM Q distribution such as
the Command Agent and the Web Console as well as some of the external tools
such as JConsole.

Finally, we will explain how to adjust the ActiveMQ logging mechanism to suit
your needs and demonstrate how to use it to track down potential problems. We
will also show you how to change the ActiveM Q logging preferences during
runtime.

Now, let's get started with APIs.

14.1. APIs

The natural way to communicate with the message broker is through the IMS API.

242

Download at Boykma.Com

Please post comments or corrections to the Author Online forum at
http://www.manning-sandbox.com/forum.jspa?forum|D=496



Administering and Monitoring ActiveMQ

In addition to messaging client applications, you may have to the need to create
Java applications that will monitor the broker during runtime. Some of those
monitoring tasks may include:

 Obtaining broker statistics, such as number of consumers (total or per
destination)

» Adding new connectors or removing existing ones

» Changing some of the broker configuration properties
For this purpose, ActiveM Q provides some mechanisms that can be used to
manage and monitor your broker during runtime.

14.1.1. IMX

Nearly every story on management and monitoring in the Java world begins with
Java Management Extensions (JMX). The IMX API alows you to implement
management interfaces for your Java applications by exposing functionality to be
manged. These interfaces consist of Management Beans, usually called MBeans,
which expose resources of your application to external management applications.

Enabling JMX Support in ActiveMQ
For starters, the IMX support in ActiveMQ must be enabled. So let'stake alook at
the following configuration we will use for our IMX-related exampl es.

Listing 14.1: JM X configuration

<br oker xm ns="http://activenqy.org/config/1l.0" useJnx="true"
br oker Name="1 ocal host "
dat aDi rect ory="$%${acti veny. base}/ dat a" >

<managenent Cont ext >
<managenent Cont ext connect or Port="2011" j nxDonai nName="ny- br oker"/>
</ managemnent Cont ext >

<l-- The transport connectors ActiveMQwi Il listen to -->
<t ransport Connect or s>
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<t ransport Connect or nane="openwire" uri="tcp://Ilocal host:61616" />
</transport Connect or s>

</ br oker >

There are two important items in the configuration file above that are related to the
JMX configuration. The first isthe useJnx attribute of the <br oker > element that
turns IMX support on or off. The value of this attribute ist r ue by default so the
broker uses IMX by default. We included it in this example configuration just for
demonstration purposes.

By default, ActiveMQ starts a connector which enables remote management on
port 1099 and exposes MBeans using the or g. apache. act i veng domain name.
These default values are sufficient for most use cases, but if you need to customize
the IMX context further, you can do it using the <managenent Cont ext > element. In
our example we changed the port to 2011 and the domain name to ny- br oker . You
can find al management context properties at the following reference page:

http://activemq.apache.org/jmx.html#IM X -M anagementContextProperti esReference

Now we can start the broker with the following command:

$ ${ ACTI VEMQ HOVE}/ bi n/ acti veng \
xbean: ${ EXAMPLES} sr c/ mai n/ r esour ces/ or g/ apache/ act i veng/ book/ ch14/ acti verg-j nx. xm

Among the usual 1og messages shown during the broker startup, you can notice the
following line:

service:jmk:rm :///jndi/rm://local host: 2011/ nxrm

| NFO Managenent Context - JMX consol es can connect to

Thisisthe IMX URL we can use to connect to the broker using a utility such as
JConsole as discussed later in the chapter. As you can see from the output, the port
number for accessing the broker viaJM X has been changed from 1099 to 2011.

Now that the IMX support has been enabled in ActiveM Q, you can begin utilizing
the IMX APIsto interact with the broker.

Using the JMX APIs With ActiveMQ
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Using the IMX AP, statistics can be obtained from a broker at runtime. The

example shown in Listing 14.2 connects to the broker via JM X and prints out some

of the basic statistics such as total number of messages, consumers and queues.

Next it iterates through all available queues and print their current size and number

of consumers subscribed to them.

Listing 14.2: Broker statistics

public class Stats {
public static void main(String[] args) throws Exception {

JMXServi ceURL url = new JMXSer vi ceURL(
"service:jmk:rm:///jndi/rm://]ocal host:2011/jmxrm");

JMXConnect or connector = JMXConnect or Fact ory. connect (url, null);

connect or. connect () ;

MBeanSer ver Connecti on connecti on = connect or. get MBeanSer ver Connecti on() ;

bj ect Namre nane = new Obj ect Nane(
“my- br oker: Br oker Name=I| ocal host, Type=Br oker") ;

Br oker Vi emBean nbean = (Broker Vi ewivBean) MBeanServer | nvocati onHandl er
. newPr oxyl nst ance(connecti on, nane, BrokerVi ewBean. cl ass, true);

Systemout.println("Statistics for broker " + nbean. get Brokerld()

Systemout. println("Total nunber of Queues: " + nbean. get Queues().length);

for (ObjectNane queueNane : mnbean. get Queues()) {
QueueVi ewBean queueMiean = (QueueVi ewivBean) MBeanServer | nvocati onHandl er
. newPr oxyl nst ance(connecti on, queueNane,
QueueVi ewiVBean. cl ass, true);

+ " - " + nbean. get Br oker Nane());
Systemout.println("\n----------------- \n");
System out . println("Total nessage count: " + nbean. get Total MessageCount () + "
System out. println("Total nunmber of consuners: " + nbean. get Tot al Consuner Coun

Systemout.println("\n----------------- \n");
Systemout.println("Statistics for queue " + queueModean. get Name());
Systemout.println("Size: " + queueMdean. get QueueSi ze());
System out . println("Nunber of consuners: " + queuelMbean. get Consuner Count ());
}
}
}

t());

The example above is using the standard IMX API to access and use broker and
request information. For starters, we have to create an appropriate connection to
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the broker's MBean server #1. Note that we have used the URL previously printed
in the ActiveMQ startup log. Next, we will use the connection to obtain the MBean
representing the broker #2. The MBean isreferenced by its name, which in this
case has the following form:

<j mx domai n nane>: Br oker Name=<nane of the broker>, Type=Br oker

The IMX object name for the ActiveMQ MBean using the default broker
configuration is as follows:

or g. apache. acti veny: Br oker Name=I ocal host, Type=Br oker

But recall that back in Listing 14.1 that the IMX domain name was changed from
| ocal host to my- br oker . Therefore the IMX object name for the changed broker
configuration looks like the following:

ny- br oker : Br oker Nane=Il ocal host, Type=Br oker

Using this object name to fetch the broker MBean, now the methods on the MBean
can be used to acquire the broker statistics as shown in Listing 14.2 #3. In this
example, we print the total number of messages (get Tot al MessageCount () ), the
total consumer count (get Tot al Consurrer Count () ) and the total number of

gueues(get Queues() . | engt h()).

The get Queues() method returns the object names for al the queue MBeans.
These names have the similar format as the broker M Bean object name. For
example, one of the queues we are using in the jobs queue named JOBS.suspend
and it has the following MBean object name:

nmy- br oker : Br oker Nane=I ocal host, Type=Queue, Dest i nati on=JOBS. suspend

The only difference between this queue's object name and broker's object nameis
in the portion marked in bold. This portion of the object name states that this
MBean represents a atype of Queue and has an attribute named Destination with
the value JOBS. suspend.

Now it's time to begin to examine the job queue example to see how to capture
broker runtime statistics using the example from Listing 14.2. But first the
consumer must be slowed down a bit to be sure that some messages exist in the
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system before the statistics are gathered. For this purpose the following broker
URL isused:

private static String brokerURL =
"tcp://1ocal host: 616167?) ns. prefetchPolicy.all=1"

Notice the parameter on the URI for the broker (the bold portion). This parameter
ensures that only one message is dispatched to the consumer at the time. (For more
information about the ActiveMQ prefetch policy, see 8.3.1: “Prefetch Limit”).

Additionally, the consumer can be slowed down by adding a one second sleep to
the thread for every message that flows through the Li st ener . onMessage()
method. Below is an example of this:

public void onMessage( Message nessage) {
try {
//do sonet hing here
Systemout.println(job + " id:" + ((OojectMessage)nessage) . get Cbject());
Thr ead. sl eep(1000) ;
} catch (Exception e) {
e.printStackTrace();
}
}

The consumer (and listener) modified in this manner have been placed into
package or g. apache. act i veng. book. ch14. j mx and we will useit in the rest of
this section.

Now the producer can be started just like it was started in Chapter 2:

m/n exec:java - Dexec. mai nCl ass=or g. apache. acti veny. book. ch2. j obs. Publ i sher

And the modified consumer can be run as well:

m/n exec:java - Dexec. mai nCl ass=or g. apache. acti veng. book. ch14. j nx. Consuner

Finaly, run the IMX statistics class using the following command:

m/n -e exec:java -Dexec. mai nCl ass=or g. apache. acti veny. book. chl4.jnx. Stats

Theor g. apache. acti venq. book. ch14. j nx. St at s class output is shown below:

Statistics for broker |D:dejanb-52630-1231518649948-0:0 - | ocal host
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Total nessage count: 670

Tot al nunber of consuners: 2
Tot al nunber of Queues: 2

Statistics for queue JOBS. suspend
Size: 208
Nurmber of consuners: 1

Statistics for queue JOBS. del ete
Si ze: 444
Nunmber of consuners: 1

Notice that the statistics from the St at s class are output to the terminal. There are
many more statistics on the MBeans from ActiveM Q. The example shown hereis
meant only to be an introduction.

Asyou can see, it isvery easy to access ActiveMQ using the IMX API. Thiswill
allow you to monitor the broker status, which could be very useful in both
production and development environments.

14.1.2. Advisory Messages

The IMX API isawell known mechanism often used to manage and monitor a
wide range of Java applications. But since you're already buildingaJMS
application using ActiveMQ, shouldn't it be natural to receive messages regarding
important broker events using the same JMS API? Fortunately, ActiveMQ
provides what are known as Advisory Messages to represent administrative
commands that can be used to notify messaging clients about important broker
events.

Advisory messages are delivered to topics whose names use the prefix

ActiveMQ Advi sory. For example, if you are interested to know when connections
to the broker are started and stopped, you can see this activity by subscribing to the
Act i veMQ Advi sory. Connect i on topic. There are variety of advisory topics
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available depending on what broker events of interest to you. Basic events such as
starting and stopping consumers, producers and connections trigger advisory
messages by default. But for more complex events such as sending messagesto a
destination without a consumer, advisory messages must be explicitly enabled.
Let'stake alook at how to enable advisory messages for this purpose:

Listing 14.3: Configuring Advisory Support

<broker xm ns="http://activenq.org/config/1l.0" useJnx="true"
br oker Name="1| ocal host" dat aDi rect ory="$%${acti venyg. base}/ dat a"
advi sorySupport ="true"> #1

<desti nati onPol i cy>
<pol i cyMap>
<pol i cyEntri es>
<pol i cyEntry topi c=">" sendAdvi sorylfNoConsuners="true"/> #2
</policyEntries>
</ pol i cyMap>
</ desti nati onPol i cy>

<l-- The transport connectors ActiveMQwll listen to -->
<t ransport Connect or s>

<transport Connect or nane="openwi re" uri="tcp://|ocal host: 61616" />
</ transport Connect or s>

</ br oker >

There are two important things we can learn from the configuration file above:

1. Advisory support can be enabled using the advi sor ySuppor t attribute of the
<br oker > element #1. Please note that advisory support is enabled by
default, so technically there is no need to set the advisorySupport attribute
unless you want to be very explicit about the configuration.

2. The second and more important item above is the use of a destination policy
to enable more complex advisories for your destinations #2. In example
above, the configuration instructs the broker to send advisory messages if
the destination has no consumers subscribed to it. One advisory message
will be sent for every message that is sent the destination.

To demonstrate this functionality, start the broker using the example configuration
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from above (named act i veny- advi sory. xm ) viathe following command:

$ ${ACTI VEMQ HOVE}/ bi n/ acti veng \
xbean: src/ mai n/ resour ces/ or g/ apache/ act i venqy/ book/ chl14/ acti veng- advi sory. xm

To actually demonstrate this functionality we need to create a simple class that
makes use of the advisory messages. This Java class will make use of the advisory
messages to print log messages to standard output (stdout) whenever a consumer
subscribes/unsubscribes or amessage is sent to a topic that has no consumers
subscribed to it. This example can be run along with the stock portfolio example to
make use of the advisory messages (and therefore, certain broker events).

To complete this demonstration, the stock portfolio producer must be modified a
bit. ActiveMQ will send an advisory message when amessage is sent to atopic
with no consumers, but only when those messages are non-persistent. Because of
this, we need to modify the producer to send non-persistent messages to the broker
by simply setting the delivery mode to non-persistent like this. We'll take a
publisher used in Chapter 3, Understanding Connectors, and make this simple
modification (marked as bold):

public Publisher(String brokerURL) throws JVSException {
factory = new ActiveMXonnecti onFact ory(broker URL) ;
connection = factory. creat eConnection();
connection.start();
sessi on = connecti on. cr eat eSessi on(fal se, Sessi on. AUTO ACKNOALEDGE) ;
producer = session.createProducer(null);
producer. set Del i ver yMode( Del i ver yMode. NON_PERSI STENT) ;

The consumer modified in this manner has been placed into package

or g. apache. act i veny. book. ch14. advi sory and we will useit in therest of this
section.

Now let'stake alook at our advisory messages example application shown in
Listing 14.4.

Listing 14.4. Advisory example

public class Advisory {

protected static String brokerURL = "tcp://| ocal host: 61616";
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protected static transient ConnectionFactory factory;
protected transient Connection connecti on;
protected transient Session session;

public Advisory() throws Exception {

factory = new ActiveMXonnecti onFact ory(broker URL) ;

connecti on = factory. creat eConnection();

connection.start();

sessi on = connecti on. creat eSessi on(fal se, Sessi on. AUTO ACKNOALEDGE)

}

public static void main(String[] args) throws Exception {
Advi sory advi sory = new Advi sory();

Sessi on session = advi sory. get Session();

for (String stock : args) {

Acti veMDest i nati on destination =
(Acti veMPDest i nati on) sessi on. creat eTopi c(" STOCKS. " + st ock);

Desti nati on consumner Topi ¢ =
Advi sor ySupport . get Consuner Advi sor yTopi c(desti nati on);
System out. println("Subscribing to advisory " + consumer Topi c);

consuner Advi sory. set MessageLi st ener (new Consuner Advi soryLi stener());

Desti nati on noConsuner Topi ¢ =

Advi sor ySupport . get NoTopi cConsuner sAdvi soryTopi c(desti nati on);
System out . println("Subscribing to advisory " + noConsuner Topi c);
MessageConsuner noConsuner Advi sory = sessi on. cr eat eConsuner (noConsuner To
noConsuner Advi sory. set Messageli st ener (new NoConsuner Advi soryLi stener());

}

publ i c Session get Session() {
return session

}
}

This example provides a demonstration using standard JM S messaging. First,
initialize the IM'S connection and the JMS session in the class constructor #1. In
the main method, all topics of interest are traversed and consumers are created for
the appropriate advisory topics. Note the use of the Advi sor ySupport class, which
you can use as a helper class for obtaining an appropriate advisory destination. In
this example, subscriptions were created for the consumer and the no topic
consumer advisory topics. For the topic named t opi c: // STOCKS. | ONA, a
subscription is created to the advisory topics named
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topi c://ActiveMQ Advi sory. Consuner . Topi c. STOCKS. | ONA and
topic://ActiveM Advi sory. NoConsuner . Topi c. STOCKS. | ONA.

Note

Wildcards can be used when subscribing to advisory topics. For example,
by subscribing to topic://ActiveM Q.Advisory.Consumer.Topic.> an
advisory message is received when a consumer subscribes and
unsubscribes to al topics in the namespace recursively.

Now let'stake alook at the consumer listeners and how they process advisory
messages. First the listener that handles consumer start and stop events will be

explored asit isshown in Listing 14.5.

Listing 14.5: Consumer advisory listener

public class Consumer Advi soryLi stener inpl enents MessageLi stener {

public void onMessage( Message nessage) {
Acti veMQvessage nsg = (ActiveMAvessage) nessage;
Dat aStructure ds = nsg. get DataStructure();
if (ds !'= null) {
switch (ds.getDataStructureType()) {
case CommandTypes. CONSUMER | NFO #1
Consuner | nfo consunerl nfo = (Consuner | nfo) ds;
System out . println("Consunmer '" + consuner | nfo. get Consuner| d()
+ "' subscribed to '" + consunerlnfo.getDestination()
+ "y,
br eak;
case CommandTypes. REMOVE | NFO #2
Renovel nfo renmpovel nfo = (Renovel nfo) ds;
Consunerld consunerld = ((Consunerld) renpvel nfo. getbjectld());

System out . println("Consunmer '" + consunmerld + "' unsubscribed");
br eak;
defaul t:
System out . println("Unkown data structure type");
}
} else {
Systemout.println("No data structure provided");
}
}

}

Every advisory is basicaly aregular instance of a Act i veMQVessage object. In
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order to get more information from the advisory messages, the appropriate data
structure must be used. In this particular case, the message data structure denotes
whether the consumer is subscribed or unsubscribed. If we receive a message with
the Consurrer | nf o #1 as data structure it means that it is a new consumer
subscription and all the important consumer information is held in the

Consuner | nf o object. If the data structure is an instance of Renovel nf o as shown
In#2, it means that thisis a consumer that just unsubscribed from the destination.
The call torenovel nf o. get j ect 1 d() method will identify which consumer it
was.

In addition to the data structure, some advisory messages may contain additional
properties that can be used to obtain important information that couldn't be
included in the data structure. The complete reference of available advisory
channels, along with appropriate data structures and properties you can expect on
each of them could be found at the following page:
http://activemq.apache.org/advisory-message.html

Next is an example of a consumer that handles messages sent to a topic with no
consumers. It isshownin Listing 14.6.

Listing 14.6: No consumer advisory listener

public class NoConsuner Advi sorylLi stener inplenents Messageli stener {

public void onMessage( Message nessage) {
try {
System out. println("Message " + ((ActiveMvapMessage) nessage) . get Cont ent Map(
+ " not consuned by any consumer");
} catch (Exception e) {
e.printStackTrace();
}
}

}

In this example, the advisory message is the actual message sent to the destination.
So the only action to take is to print the message to standard output (stdout).

To run the example from the command line, use the command shown below:
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$ nm/n -e exec:java -Dexec. mai nCl ass=or g. apache. acti veng. book. ch14. j nx. Advi sory
- Dexec.args="tcp://| ocal host: 61616 | ONA JAVA"

Subscri bing to advisory topic://ActiveMQ Advi sory. Consuner. Topi c. STOCKS. tcp: // | ocal host :
Subscri bing to advisory topic://ActiveMQ Advi sory. NoConsuner. Topi c. STOCKS. t cp: // | ocal hos:
Subscri bing to advisory topic://ActiveM) Advi sory. Consuner . Topi c. STOCKS. | ONA
Subscri bing to advisory topic://ActiveMQ Advi sory. NoConsuner. Topi c. STOCKS. | ONA
Subscri bing to advisory topic://ActiveM Advi sory. Consuner. Topi c. STOCKS. JAVA
Subscri bing to advisory topic://ActiveM) Advi sory. NoConsuner . Topi c. STOCKS. JAVA

Notice that the example application has subscribed to the appropriate advisory
topics, as expected.

In a separate terminal, run the stock portfolio consumer using the following
command;

$ nvn -e exec:java -Dexec. mai nCl ass=or g. apache. acti veny. book. ch3. Consuner \
- Dexec.args="tcp://| ocal host: 61616 | ONA JAVA"

Upon running this command, the Advisory application will print the following
output to the terminal:

Consuner ' D: dej an- bosanacs- macbook- pro. | ocal - 64609- 1233592052313-0: 0: 1: 1'
subscribed to 'topic://STOCKS. | ONA
Consurer ' D: dej an- bosanacs- macbook- pro. | ocal - 64609- 1233592052313-0: 0: 1: 2
subscribed to 'topic://STOCKS. JAVA

This means that two advisory messages were received, one for each of the two
consumers that subscribed.

Now the stock portfolio publisher can be started, the one that was modified above
to send non-persistent messages. This application can be started in another terminal
using the following command:

$ nvn -e exec:java -Dexec. mai nCl ass=or g. apache. acti veny. book. ch14. advi sory. Publ j sher
- Dexec.args="tcp://l ocal host: 61616 | ONA JAVA"

Notice that the messages are being sent and received as expected. But if the stock
portfolio consumer is stopped the Advisory application output will print messages
similar to those listed below:
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Consuner ' | D: dej an- bosanacs- machbook- pro. | ocal - 64609- 1233592052313-0: 0: 1: 2' unsubscri bed
Consuner ' | D: dej an- bosanacs- machook- pro. | ocal - 64609- 1233592052313-0: 0: 1: 1' unsubscri bed
Message {up=fal se, stock=JAVA, offer=11.817656439151577, price=11. 805850588563015}

not consunmed by any consuner
Message {up=fal se, stock=JAVA, offer=11.706856077241527, price=11.695160916325204}
not consunmed by any consuner
Message {up=fal se, stock=JAVA, offer=11.638181080673165, price=11.62655452614702}
not consunmed by any consuner
Message {up=true, stock=l ONA, offer=36.51689387339347, price=36.480413459933544}
not consunmed by any consuner
Message {up=fal se, stock=JAVA, offer=11.524555643871604, price=11.513042601270335}
not consunmed by any consuner
Message {up=true, stock=l ONA, offer=36.583094870955556, price=36.54654832263293}
not consuned by any consuner
Message {up=fal se, stock=JAVA, offer=11.515997849703322, price=11.504493356346975}
not consunmed by any consuner
Message {up=true, stock=JAVA, offer=11.552511335860867, price=11.540970365495372}
not consunmed by any consuner

The first two messages indicate that the two consumers unsubscribed. The rest of
the messages sent to the stock topics are not being consumed by any consumer, and
that's why they are delivered to the Advisory application.

Although it took some time to dissect this simple example, it'sagood
demonstration of how advisory messages can be used to act on broker events
asynchronously, just asis standard procedure in message-oriented applications.

So far we have shown how the ActiveM Q APIs can be used to create applications
to monitor and manage broker instances. Luckily, you won't have to do that often
as there are many tools provided for this purpose already. In fact, the following
section takes alook at some of these very tools.

14.2. Tools

This section will focus on tools for administration and monitoring that are included
in the ActiveMQ binary distribution. These tools allow you to easily query the
ActiveMQ broker status to diagnose possible problems. Most of these tools use the
JMX API to communicate with the broker, so be sure to enable IM X support as
explained in 9.1.1.1: “Enabling IMX Support in ActiveMQ”.
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14.2.1. Command-Line Tools

Y ou aready know how to usethebi n/ act i veng script to start the broker. In
addition to this script, the bi n/ act i veng- adni n script can be used to monitor the
broker state from the command line. The acti veny- adni n SCript provides the
following functionality:

» Sart and stop the broker
» List available brokers
* Query the broker for certain state information

» Browse broker destinations
In the following sections, this functionality and the command used to expose it will
be explore through the use of examples. For the complete reference and
explanation of all available command options, you should refer to
http://activemaq.apache.org/activemg-command-line-tool s-reference.html

Starting and Stopping the Broker
The standard method for starting ActiveMQ is to use the following command on
the command line:

${ ACTI VEMQ HOVE} / bi n/ act i venm

In addition, the following command using the bi n/ act i veny script can also be
used:

${ ACTI VEMQ HOME} / bi n/ acti veng-admi n start

Using the same script, ActiveMQ can also be used stopped using the following
command:

${ ACTI VEMQ HOVE} / bi n/ acti veng- adm n st op

Thebi n/ act i veng script isanice aternative for stopping the broker. 1t will
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attempt to use the IMX API to do this, so be sure to enable IMX support if you
plan to use this script. Please note that the bi n/ act i veny script connects to the
default ActiveMQ JMX URL to send commands, so if you made some
modifications to the IMX URL (aswe did for the IMX examples above) or the
JMX domain, be sure to provide the correct IMX URL and domain to the script
using the appropriate parameters. For example, to stop the previously defined
broker, that starts the IMX connector on port 2011 and uses the ny- br oker domain,
the following command should be used:

${ ACTI VEMQ _HOME}/ bi n/ acti veng-admi n stop \
--jnxurl service:jnmx:rm:///jndi/rm://]ocal host:2011/jnmxrm --jnmxdomai n ny-broker

This command will connect to ActiveMQ via JM X to send a command to the
broker telling it to stop.

Thebi n/ act i veny script can be used with rc.d style scripts to start and stop
ActiveMQ automatically when an operating system is started or stopped. The
following is an example of just such a script that can be used from a service script
for any Red Hat Linux-based operating system:

#! / bi n/ bash

# Custom ze the followi ng variables for your environnent
PROG=act i venq

PROG USER=act i venq

DAEMON HOVE=/ opt / act i venq

DAEMON=$DAEMON_HOVE/ bi n/ $PROG

LOCKFI LE=/ var /| ock/ subsys/ $PROG

Pl DFI LE=/ var / r un/ $PROG. pi d

test -x $DAEMON || exit O

# Source function library.
. letc/rc.d/init.d/functions

RETVAL=0

usage () {
echo "Usage: service $PROG {start|stop|restart]|status}"”

RETVAL=1
}

start () {
echo -n $"Starting $PROG "
if [ | -e $LOCKFILE ]; then
cd $DAEMON_HOVE
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sudo -i -u $PROG USER $DAEMON > >(| ogger -t $PROG 2>&1 &
el se

echo -n "Lockfile exists"

fal se
f
RETVAL=$?

if [ $RETVAL -eq 0 ]; then
| ogger -t activenyg "starting $PROG "
echo $! > $PI DFI LE
t ouch $LOCKFI LE

el se
| ogger -t activeng "unable to start $PROG "
f
[ $RETVAL -eq 0 ] && success $"$PROG startup” || failure $"$PROG startup”
echo
}
stop () {
echo -n "Shutting down $PROG
killproc -p $PIDFILE -d 20
RETVAL=$?
echo
[ $RETVAL = 0 ] & rm-f $LOCKFI LE
}

case "$1" in

start) start

stop) stop ;;

restart|rel oad)
st op
start

st at us)
status $PROG -p $PI DFl LE
RETVAL=$?

*) usage ;;
esac

exit SRETVAL

Please note that this script will require some customization of variables as noted
near the top before it can be used successfully. Upon customizing the necessary
variables for your environment, this script can be used to start and stop ActiveMQ
automatically when the operating system is cycled.

Now it's time to see how to get information from ActiveM Q using the command
line.
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Listing Avaiable Brokers

In some situations, there may be multiple brokers running in the same JIM X
context. Using the bi n/ act i veng script you can usethel i st command to list all
the available brokers as shown in Listing 14.7.

Listing 14.7: activemqg-admin list

${ ACTI VEMQ HOVE}/ bi n/ acti veng-admi n |i st

ACTI VEMQ HOMVE: /wor kspace/ apache-activeng-5.2.0
ACTI VEMQ BASE: /wor kspace/ apache-activenqg-5.2.0
Br oker Name = | ocal host

Asyou can see in the example above, we have only one broker in the given context
and itsnameis| ocal host .

Querying the Broker

Starting, stopping and listing all available brokers are certainly useful features, but
what you'll probably want to do more often is query various broker parameters.
Let'stake alook at the following example demonstrating the query command being
used to grab information about destinations:

Listing 14.8: activemg-admin query

${ ACTI VEMQ HOVE} / bi n/ acti venqg-admi n query - QQueue=*
ACTI VEMQ HOVE: /wor kspace/ apache-acti veny-5.2.0
ACTI VEMQ BASE: /wor kspace/ apache-activenqg-5.2.0
DequeueCount = 0

Nanme = exanpl e. A

M nEnqueueTine = 0

Cur sor MenoryUsage = 0

MaxAudi t Dept h = 2048

Destinati on = exanple. A

Aver ageEnqueueTime = 0.0

I nFl'i ght Count = 0

MenoryLimit = 5242880

Type = Queue

EnqueueCount = 0

MaxEnqueueTi ne = 0
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Menor yUsagePortion = 0.0

Producer Count = 0

UseCache = true

MaxPr oducer sToAudit = 32

CursorFull = false

Br oker Name = | ocal host

Consunmer Count = 1

Pr oducer Fl owControl = true

Subscri ptions = [org. apache. acti venq: Br oker Nane=| ocal host, Type=Subscri pti on,
per si st ent Mode=Non- Dur abl e, dest i nati onType=Queue, dest i nat i onNane=exanpl e. A,
clientld=ID xxx-60272-1234785179087-3_0, consuner | d=I D _xxx-60272-1234785179087-

QueueSi ze = 0

MaxPageSi ze = 200

Cur sor Per cent Usage

Menor yPer cent Usage

Di spat chCount = 0O

2 0_1 1]

In the example above, the bi n/ act i veny script was used with the query command
and a query of - Queue=*. This query will print al the state information about all
the queues in the broker instance. In the case of a broker using a default
configuration, the only queue that exists is one named exanpl e. A (from the Camel
configuration exampleintheconf/ acti veng. xm file) and these are its properties.

The command line tools reference page contains the full description of all available
guery options, so |'d advise you to study it and find out how it can fulfill your
requests. If you call the quer y command without any additional parameters, it will
print all available broker properties, which can you can use to get quick snapshot

of broker's state.

Browsing Destinations

Browsing destinations in the broker is another fundamental administrative task.
This functionality is also exposed in the bi n/ act i veng- admi n script. Below isan
example of browsing one of the queues we are using in our job queue example:

Listing 14.9: activemqg-admin browse

${ ACTI VEMQ HOVE}/ bi n/ acti veng-admi n browse --anqgurl tcp://Iocal host: 61616 JOBS. del ete

ACTI VEMQ HOMVE: /wor kspace/ apache-activeng-5.2.0
ACTI VEMQ BASE: /wor kspace/ apache-activeng-5.2.0
JMS_HEADER FI ELD: JMSDest i nati on = JOBS. del et e
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JMS_HEADER FI ELD: JMSDel i ver yMode = per si st ent

JMS_HEADER FI ELD: JMSMessagel D =

| D: dej an- bosanacs- macbook- pro. | ocal - 64257-1234789436483-0: 0: 1: 1: 2
JVM5_BODY_FI ELD: JMSObj ect Cl ass = j ava. |l ang. | nt eger

JVS_BODY_FI ELD: JMSObj ect Stri ng 1000001

JVMS_HEADER FI ELD: JMSExpi rati on 0

JMS_HEADER FI ELD: JMSPriority = 4

JVMS_HEADER FI ELD: JMSRedel i vered = fal se

JMS_HEADER FI ELD: JMSTi mest anp = 1234789436702

JVMS_HEADER FI ELD: JMsDest i nati on = JOBS. del ete

JVMS_HEADER FI ELD: JMsSDel i ver yMbde = per si st ent

JMS_HEADER FI ELD: JMSMessagel D =

| D: dej an- bosanacs- macbook- pro. | ocal - 64257-1234789436483-0: 0: 1: 1: 3
JMS_BODY_FI ELD: IMS(hj ect Gl ass = j ava. |l ang. | nt eger

JMS_BODY_FI ELD: JMSChj ect Stri ng 1000002

JVMS_HEADER FI ELD: JMSEXpi rati on 0

JVM5_HEADER FI ELD: JMSPriority = 4

JVMS_HEADER FI ELD: JMSRedel i vered = fal se

JMS_HEADER FI ELD: JMSTi mest anp = 1234789436706

JVMS_HEADER FI ELD: JMsDest i nati on = JOBS. del ete

JVMS_HEADER FI ELD: JMsSDel i ver yMbde = per si st ent

JMS_HEADER FI ELD: JMSMessagel D =

| D: dej an- bosanacs- macbook- pro. | ocal - 64257-1234789436483-0: 0: 1: 1: 4
JVS_BODY_FI ELD: JMsObj ect Cl ass = java. |l ang. | nt eger

JVS_BODY_FI ELD: JMsObj ect Stri ng = 1000003
JVMS_HEADER FI ELD: JMSExpi rati on = 0
JVM5_HEADER FI ELD: JMSPriority = 4
JVMS_HEADER FI ELD: JMSRedel i vered = fal se
JVM5_HEADER Fl ELD: JMSTi mest anp = 1234789436708

The br owse command is different from the previous commands as it does not use
JMX, but browses queues using the IMS API. For that reason, you need to provide
it with the broker URL using the - - amgur | switch. The final parameter provided to
this command is the name of the queue to be browsed.

Asyou can see, there are afair number of monitoring and administration
operations that can be achieved from the command line. This functionality and
help you to easily check the broker's state and can be very helpful for diagnosing
possible problems. But thisis not the end of the administrative tools for ActiveM Q.
There are still afew more advanced administrative tools and they are explained in
following sections.
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14.2.2. Command Agent

Sometimes issuing administration commands to the broker from the command line
Is not easily achievable, mostly in situations when you don't have a shell accessto
the machines hosting your brokers. In these situations you'll want to administer you

broker using some of the existing administrative channels. The command agent

allows you to issue administration commands to the broker using plain old IMS

messages. When the command agent is enabled, it will listen to the

Act i veMQ Agent topic for messages. All commands like hel p, I'i st and query
submitted in form of IM S text messages will be processed by the agent and the
result will be posted to the same topic.

In this section we will demonstrate how to configure and use the command agent

with the ActiveMQ broker. We will also go one step further and introduce the
XMPP transport connector and see how you can use practically any instant
messaging client to communicate with the command agent.

Let's begin by looking at the following configuration example:

Listing 14.10: Command Agent configuration

<broker xm ns="http://activenq. apache. org/ schenma/ core" broker Nane="1 ocal hos

dat abDi rect ory="${acti veny. base}/ dat a" >

<t ransport Connect or s>

<transport Connect or nane="openwi re" uri="tcp://|ocal host: 61616"/ >

<transport Connect or nane="xnpp" uri="xnpp://| ocal host: 61222"/>
</transport Connect or s>

</ br oker >

<commandAgent xm ns="http://activenqg. apache. org/ schema/ core" broker Ul =

There are two important details in this configuration fragment. First we have

‘vm

started the XM PP transport connector on port 61222 to expose the broker to clients
via XMPP (the Extensible Messaging and Presence Protocol). This was achieved

by using the appropriate URI scheme, like we do for all supported protocols.
XMPP is an open XML-based protocol mainly used for instant messaging and
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developed by the Jabber project (http://jabber.org/). Sinceit's open and very
widespread, there are alot of chat clients that already support this protocol and you
can use these clients to communicate with ActiveM Q.

For the purpose of this book, we chose to use the Adium
(http://www.adiumx.com/), instant messaging client. This client runs on MacOS X
and speaks many different protocols including XMPP. Any XMPP client can be
used here. Thefirst step is aways to provide the details to connect to ActiveMQ to
the XMPP client such as server host, port, username and password. Of course, you
should connect to your broker on port 61222 since that's where the XM PP transport
connector is running and you can use any user and password.

After successfully connecting to the broker you have to join the appropriate chat
room which basically means that you'll subscribe to the topic with the same name.
In this example we will subscribe to the Act i veMQ Agent topic, so we can use the
command agent.
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Figure 14.1: XM PP subscribe to agent topic

Typing a message in the chat room sends a message to the topic, so you can type
your commands directly into the messaging client. An example of the response for
the hel p command is shown in Figure 14.2 below:
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Figure 14.2: Command Agent help

Of course, more complex commands are supported as well. Figure 14.3 shows how
you can guery the topic named TEST. Foo using the query - QTopi c=TEST. FOO
command.

265

Download at Boykma.Com

Please post comments or corrections to the Author Online forum at
http://www.manning-sandbox.com/forum.jspa?forum|D=496



Administering and Monitoring ActiveMQ

Figure 14.3: Command Agent query

The example shown in this section introduced two very important concepts: the use
of XMPP protocol which allows you to use instant messaging applications to
interact with the ActiveMQ command agent to administer the broker using
standard JM S messages. Together, these two concepts provide a powerful tool for
administering remote brokers. Now let's return to some classic administration tools
such as JConsole.

14.2.3. JConsole
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Aswe said earlier, the IMX APl isthe standardized API used to by developersto
manage and monitor Java applications. But the API is not so useful without a client
tool. That's why the Java SE comes with atool named JConsole, the Java
Monitoring and Management Console. JConsole is a client application that allows
you browse and call methods of exposed M Beans. Because ActiveMQ requires the
Java SE to run, JConsole should be available and is very handy for quickly viewing
broker state. In this section, we will cover some of its basic operation with
ActiveMQ.

The first thing you should do after starting JConsole (using thej consol e command
on the command line) is to choose or locate the application you want to monitor
(Figure 14.4).

Figure 14.4: JConsole connect
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In thisfigure, we see alocal Java process running. Thisis the case when
ActiveMQ and JConsole are started on the same machine. To monitor ActiveMQ
on aremote machine, be sure to start a JIM X connector from the ActiveMQ
configuration file (viathe cr eat eConnect or attribute from the

<managenent Cont ext > element). Then you can enter host and port information
(such asl ocal host and 1099 in case of alocal broker) in the Remote tab, or the
full URL (such asservice:jmx:rmi:///jndi/rm://|ocal host:1099/jmxrni)in
the Advanced tab.

Upon successfully connecting to the local ActiveMQ broker, Figure 14.5
demonstrates some of what you are able to see.
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Figure 14.5: JConsole Queue View

Asyou can seein Figure 14.5 above, the ActiveM Q broker exposes information
about al of itsimportant objects (connectors, destinations, subscriptions, etc.) via
JMX. Inthis particular example, all the attributes for queue: / / exanpl e. A can be
easily viewed. Such information as queue size, number of producers and
consumers can be valuable debugging information for your applications or the
broker itself.

Besides peaking at the broker state, you can also use JConsole (and the IMX API)
to execute MBean methods. If you go to the Operations tab for the destination
named queue: / / exanpl e. A, you will see all available operations for that particular
gueue as shown in Figure 14.6.
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Figure 14.6: JConsole Queue Operations

Asyou can see in Figure 14.6, the sendTextMessage button allows you to send a
simple message to the queue. This can be avery simple test tool to produce
messages without writing the code.

Now let's ook at another similar tool that is distributed with ActiveMQ.

14.2.4. Web Console

In 7: “Connecting to ActiveMQ With Other Languages’, we saw how an internal
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web server is used to expose ActiveM Q resources viaREST and Ajax APIs. The
same web server is used to host the web console, which provides basic
management functions via aweb browser. Upon starting ActiveMQ using the
default configuration, you can visit http://localhost:8161/admin/ to view the web
console.

The web console is far more modest in capabilities compared to JConsole, but it
allows you to do some of the most basic management tasks using an user interface
adapted to ActiveM Q management. Figure 14.7 shows a screenshot of the web
cosonle viewing alist of queues with some basic information.

Figure 14.7: Web console

For every destination you can also execute certain management operations. For
example, you can browse, purge and delete queues or send, copy and move
messages to various destinations. Figure 14.8 shows the page that displays basic

message properties.
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Figure 14.8: Web console

The ActiveM Q web console provides some additional pages for viewing
destinations and sending messages. As stated above, this functionality isfairly
basic and is meant to be used for development environments, not production
environments.

14.3. Logging

So far we have seen how you can monitor ActiveMQ either programatically or
using tools such as JConsole. But thereis, of course, one more way you can use to
peek at the broker status and that's through itsinternal logging mechanism. When
you experience problems with broker's behavior the first and most common place
to begin looking for a potential cause of the problem isthe dat a/ acti veny. | og
file. In this section you'll learn how you can adjust the logging to suit your needs
and how it can help you in detecting potential broker problems.

ActiveMQ uses Apache Commons Logging API
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http://commons.apache.org/logaing/) for its internal logging purposes. So if you
embed ActiveMQ in your Java application, it will fit whatever logging

mechanisms you already use. The standalone binary distribution of ActiveMQ uses
Apache Log4J (http://logging.apache.org/logdj/) library asitslogging facility.

The ActiveM Q logging configuration can be found inthe conf /1 og4j . properti es
file. By default, it defines two log appenders, one that prints to standard output and

other that printsto the dat a/ act i veny. | og file. Listing 14.11 shows the standard
logger configuration:

Listing 14.11: Default logger configuration

| og4j . root Logger =I NFO, stdout, out

| og4j . | ogger. org. apache. acti venqg. spri ng=WWARN
| og4j . | ogger. org. spri ngframewor k=WARN

| 0g4j . | ogger . or g. apache. xbean. spri ng=WARN

Asyou can see, by default ActiveMQ will only print messages with log level | NFO
or above, which should be enough for you to monitor its usual behavior. In case
you detect a problem with your applicaton and want to turn on more detailed
debugging, you should change the level for the root logger to DEBUG. Just be aware
that the DEBUG logging level that ActiveMQ will output considerably more logging
information, so you'll probably want to narrow debug messages to a particular Java
package. To do this, you should leave the root logger at the | NFOlevel and add a
line that turns on debug logging on the desired class or even package. For example
to turn tracing on the TCP transport you should add the following configuration:

‘Iog4j.Iogger.org.apache.activenq.transport.tcp:TRACE

After making this changein theconf /1 og4j . properti es file and restarting
ActiveMQ, you will begin to see the following log outpuit:

TRACE TcpTransport - TCP consumner thread for tcp:///127.0.0. 1: 49383 st
DEBUG TcpTr ansport - Stopping transport tcp:///127.0.0.1: 49383
TRACE TcpTransport - TCP consumer thread for tcp:///127.0.0. 1: 49392 st
DEBUG TcpTr anspor t - Stopping transport tcp:///127.0.0.1: 49392

In addition to starting/stopping ActiveMQ after changing the logging
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configuration, one common guestion is about how to change the logging
configuration at runtime. Thisis avery reasonable request since, in many cases,
you don't want to stop ActiveMQ to change the logging configuration. Luckily,
you can use IM X API and JConsole to achieve this. Just make the necessary
changesto the conf /1 og4j . properti es file and save them. Then open JConsole
and select the Broker MBean as shown in Figure 14.9:

Figure 14.9: Reload L og4J properties

L ocate the method r el oadLog4j Properties() ontheBroker MBean's Operations
tab. Clicking the button named reloadl og4j Properties and the
conf /1 og4j . properties filewill be reloaded and your changes will be applied.

In addition to logging from the broker-side, there is also logging client-side.
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14.3.1. Client Logging

L ogging on the broker-side is definitely necessary, but how do you debug
problems on the client side, in your Java applications? The ActiveMQ Java client
APIs use the same logging approach as the broker, so you can use the same style of
Log4J configuration file in your client application as well. In this section we will
show you afew tips on how you can customize client-side logging and see more
information about what's going on inside the client-to-broker communication.

For starters a Log4J configuration file must be made available to the client-side
application. Listing 14.12 shows an example Log4J configuration file that will be
used in this section.

Listing 14.12: Client logging

| 0g4j . r oot Logger =I NFO, out, stdout

| og4j . | ogger . org. apache. acti venqg. spri ng=\WARN
| og4j . | ogger. org. spri ngframewor k=WARN
| og4j . | ogger . or g. apache. xbean. spri ng=WARN

| og4j . | ogger. org. apache. acti venqg. transport. fail over. Fail over Tr anspor t =DEBUG
| og4j . | ogger. org. apache. acti veny. t ransport. Tr ansport Logger =DEBUG

Asyou can see the standard | NFolevel is being used for the root logger. Addition
configuration has been added (marked in bold) to monitor the failover transport
and TCP communication.

Now, let's run our stock portfolio publisher example, but with some additional
properties that will allow us to use logging settings previously defined.

$ nvn exec:java \

- Dl og4j . configuration=file:src/min/resources/org/apache/ acti venqy/ book/ chl1l4/| ogdj . proper:
- Dexec. mai nCl ass=or g. apache. acti veny. book. ch14. advi sory. Publ i sher \

- Dexec. args="failover: (tcp://local host: 61616?trace=true) | ONA JAVA"

The | 0g4j . confi guration System property is used to specify the location of the
Log4J configuration file. Also note that the t r ace parameter has been set to t r ue
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viathe transport connection URI. Along with setting the Tr anspor t Logger level to
DEBUG Will allow all the commands exchanged between the client and the broker to
be easily viewed.

Let's say an application is started while the broker is down. What will be seen in
the log output are messages like the following:

2009-03-19 15:47:56,699 [ublisher.min()] DEBUG Fail over Tr ansport
- Reconnect was triggered but transport is not started yet. Wait for start to c
transport.

2009-03-19 15:47:56,829 [ublisher.min()] DEBUG Fail over Transport
- Started.

2009-03-19 15:47:56,829 [ublisher.min()] DEBUG Fail over Transport
- Waki ng up reconnect task

2009-03-19 15:47:56,830 [ActiveM) Task ] DEBUG Fail over Transport
- Attenpting connect to: tcp://local host: 61616?trace=true

2009- 03-19 15:47:56,903 [ActiveM) Task ] DEBUG Fai |l over Tr ansport
- Connect fail to: tcp://local host: 61616?trace=true, reason

j ava. net . Connect Excepti on: Connection refused

2009-03-19 15:47:56,903 [ActiveM) Task ] DEBUG Fail over Transport
- Wiiting 10 ns before attenpting connection.

2009-03-19 15:47:56,913 [ActiveM) Task ] DEBUG Fail over Tr ansport
- Attenpting connect to: tcp://local host: 61616?trace=true

2009- 03-19 15:47:56,914 [ActiveM) Task ] DEBUG Fai |l over Tr ansport
- Connect fail to: tcp://local host: 61616?trace=true, reason

j ava. net . Connect Excepti on: Connection refused

2009-03-19 15:47:56,915 [ActiveM) Task ] DEBUG Fail over Transport
- Wiiting 20 ns before attenpting connection.

2009-03-19 15:47:56,935 [ActiveM) Task ] DEBUG Fail over Tr ansport
- Attenpting connect to: tcp://local host: 61616?trace=true

2009- 03-19 15:47:56,937 [ActiveM) Task ] DEBUG Fai |l over Tr ansport
- Connect fail to: tcp://local host: 61616?trace=true, reason

j ava. net . Connect Excepti on: Connection refused

2009-03-19 15:47:56,938 [ActiveM) Task ] DEBUG Fail over Tr ansport
- Waiting 40 ns before attenpting connection.

onnect th

With debug level logging enabled, the failover transport provides a detailed log of
its attempts to establish a connection with the broker. This can be extremely
helpful in situations where you experience connection problems from a client
application.

Once a connection with the broker is established, the TCP transport will start
tracing all commands exchanged with the broker to the log. An example of such
traces is shown below.

2009-03-19 15:48: 02,038 [ActiveM) Task ] DEBUG Fail over Transport
- Waiting 5120 ns before attenpting connecti on.
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2009-03-19

- Attenpting connect to:

2009- 03-19

15: 48: 07, 158 [Acti veMQ Task ] DEBUG Fai |l over Tr ans
tcp://1ocal host: 61616?trace=true
15:48: 07,162 [ ActiveMQ Task ] DEBUG Connection: 11

- SENDING WreFormatinfo {...}

2009- 03-19
2009- 03-19
- SENDI NG
2009- 03-19

RECEI VED:

15:48: 07,183 [127.0.0.1: 61616] DEBUG Connection: 11
WreFormatinfo { ... }

15: 48: 07, 186 [ActiveM) Task
ConnectionControl { ... }
15: 48: 07, 186 [ Acti veMQ Task

] DEBUG Connection: 11

] DEBUG Fai |l over Tr ans

- Connection established

2009-03-19

15:48: 07,187 [ActiveM) Task ] INFO Fail overTrans

- Successfully connected to tcp://local host: 616167t race=true

2009- 03-19 15:48: 07,187 [127.0.0.1: 61616] DEBUG Connecti on: 11
- RECEI VED: Brokerlnfo { ... }

2009- 03-19 15:48: 07,189 [ublisher.main()] DEBUG Connection: 11
- SENDI NG Connectionlnfo { }

2009- 03-19
2009- 03-19
- SENDI NG
2009- 03-19
2009- 03-19
- SENDI NG
2009-03-19
- SENDI NG

RECEI VED:

RECEI VED:

15:48: 07,190 [127.0.0.1:61616] DEBUG Connection: 11
Response {commandl d 0, responseRequired fal se
15: 48: 07, 203 [ublisher.main()] DEBUG Connection: 11

Consuner | nfo {

15: 48: 07,206 [127.0.0.1:61616] DEBUG Connecti on: 11
Response { ... }

15: 48: 07, 232 [ublisher.main()] DEBUG Connection: 11

Sessionlnfo { ... }

15: 48: 07, 239 [ublisher.main()] DEBUG Connection: 11
Pr oducer I nfo { }

Sendi ng: {offer=51.726420585933745, price=51.67474584009366

on desti nati on

2009- 03-19

- SENDI NG ActiveMvapMessage {

2009- 03-19

RECEI VED
Sendi ng: {of fer=94. 03931872048393, price=93.94537334713681,
on destination:

t opi c: // STOCKS. | ONA

15: 48: 07, 266 [ublisher.main()] DEBUG Connecti on: 11

-}

15:48: 07,294 [127.0.0.1:61616] DEBUG Connection: 11
Response { ... }

u

t opi c: // STOCKS. JAVA

port

port

port

, correlationld

up=f al se,

p=f al se,

st ock=I O

st ock=JAV

For the purpose of readability, some details of specific commands have been |eft
out except for one log message which is marked bold. These traces provide afull
peek into the client-broker communication which can help to narrow application
connection problems further.

This simple example shows that with just afew minor configuration changes,
many more logging details can be viewed. But beyond standard Log4J style
logging, ActiveMQ also provides a special logger for the broker.

14.3.2. Logging Interceptor
The previous section demonstrated how the client side can be monitored through
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the use of standard Log4J logging. Well, similar functionality is available on the
broker side using alogging interceptor. ActiveMQ plugins were introduced in 5:
“Securing ActiveMQ” where you saw how they can be used to authenticate client
applications and authorize access to broker resources. The logging interceptor is
just asimple plugin, which uses the broker's internal logging mechanism to log
messages coming from and going to the broker. To install this plugin, just add the
<l oggi ngBr oker Pl ugi n/ > element to the list of your pluginsin the
conf/activeng. xn configuration file. Below is an example of this:

<pl ugi ns>
<l oggi ngBr oker Pl ugi n/ >
</ pl ugi ns>

After the restarting the broker, you will see message exchanges being logged.
Below is an example of the logging that is produced by the logging interceptor:

I NFO Send - Sending: ActiveMdvapMessage { ... }
I NFO Send - Sendi ng: ActiveM)vapMessage { ... }
I NFO Send - Sendi ng: ActiveMvapMessage { ... }

Of course, message properties are again intentionally left out, for the sake of
clarity. This plugin aong with other logging techniques could help you gain a
much better perspective of the broker activities while building message-oriented
systems.

14.4. Summary

With this discussion, we came to the end of the topics planed for this book. We
hope you enjoyed reading it and that it helped you get your ActiveMQ (and
messaging in general) knowledge to the next level. This should be by no means the
end of your journey into ActiveMQ, sinceit's a project that is continuously
developed and improved. So, be sure to stay up to date with it's development and
new features.
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