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1 Introduction

It is important that enterprisdass infrastructure software systems, like the ActiveMQ message
broker, provide system administrators with a mechanism through which they can monitor the

overall health and performance of that system. Without a monitoring sys{glace the

reliability, high-availability, and performance of the system, as a whodec@mpromised. This

guide describes the feattitenctionality of such a monitoring system for ActiveM@. The
monitoring system is referred to as the HAActI

2 ActiveMQbés Default Advisory Syste

The ActiveMQ message broker does provide arobihe-box monitoring system that

comprises a series of AAdvisoryo topics and t
publishes to those topics. However, this advisory system is static in naturegbecaus e sy st e m:
set of advisory topics and event messages cannot be customized and/or extended bysire end
without having to make changes to ActiveMQos

Advisory messages can be thought of as events that inform your managementfctierttsn
conditions that have already occurred within the ActiveMQ message broker. ActiveMQ
management clients can thus monitor the message broker by subscribing to the Advisory topics
and processing the messages that are read from those topics. Haoneaevisory system does

not allow you to monitor the ActiveMQ message broker such that you can detect if a particular
runtime state is beginning to reach a critical point. For example, the advisory system does not
allow you to set certain thresholdsaagst memory, threads, message queues, etc.

Starting with version 5.2 of ActiveMQ, this advisory system covers some 26 different events.
More information on this system can be folrate Her is a sampling of the types of events
that are generated by the advisory system.

Consumers, producers, and connections starting and stopping
Temporary destinations being created and destroyed
Messages expiring on topics and queues

Brokers sending messagjto destinations with no consumers.
Connections starting and stopping

No consumer is available to process messages being sent on a Topic or Queue
Slow queue or topic consumer

Fast queue or topic producer

Discarded message (e.g., expired message) frooequeopic
Message consumed from queue or topic

Message delivered to broker

A usage resource is full

O O O O O O 0O 0o 0o o o o o

A slave broker has taken over for a master.
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3 The AMon Monitoring System

AMon is a monitoring system that is specifically designed for the ActiveldSsage broker.
The system comprises two primary modules: Mo@lettainerand SNMP Agent.

3.1 Monlet Container

AMon does not perform the actual monitoring of an ActiveMQ message broker. What AMon

provides is &ontainer oframework that facilitates thepid development and deployment of
oneormoreuset ef i ned ActiveMQ monitoring agents, ofr
this document. The AMooontainerand the Monlets that it hosts are embedded within an

ActiveMQ message broker process. Toatinerand its Monlets combine to provide a

powerful and flexible monitoring system for ActiveMQ.

A Monlet is an enduser defined component that comprises one or more conditional expressions
and their corresponding actions; the Monlet invokes the actions if and when the conditional
expressions areRUE. You can also view the conditional expressionpraslicate functions that
accept one or more variables with the variablesv ardpneserging the runtime state of the
message broker.

In general, the conditions are designed to test the runtime or operational state of those objects

that comprise the Actv e MQ message broker. Unlike Acti veMC
AMoncontainegi ves i ts Monlets direct access to al/l
hierarchies. The broker comprises many objects and their properties; therefore, thece are als

many conditions that can be defined and monitored. Here are just a couple of examples of the

types of Monlets and the objects that they can monitor.

1. Resource Monlet one that tests whether a particular object, which represents a resource
(e.g., memoryqueue, etc.), has breached a threshold and invokes an action if the threshold is
breached. The action can be invoking a script, firing off an email, or raising an SNMP
notification'.

2. Audit Monleti one that tests whether a message that is beingddltough the broker
meets some sort of condition (e.g., includes somedefared property that has been
assigned a patrticular value), and if the condition is met the contents of the message can be
written to an audit log.

AMon also allows Monletstb e st condi ti ons associated with t
Machine (JVM). For example, a Monlet can test whether the number of active threads within the
JVM or its memory heap size has breached a certain threshold.

So unli ke Act dwsewWw@EGtes, Afllan is a framework that:

AMon provides the facilities that allow Monlets to generate SNMP notifications (a.k.a., traps)

Copyright 2009, Total Transaction Management
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¢ Allows endusers to define their owictiveMQ brokerembeddednonitoring agents
(Monlets)

e GivestheMonletst he abil ity to monitor al/l aspects o
runtime state

e Gives them the capalito perform a myriad of different actions in response to one or more
conditional expressiorevaluating torRUE.

AMon maintains a clean separation between the Monlets and the broker objects that they are
monitoring. This separation is provided by a @amation of the following:

¢ Event messages that are published by the AMon plugin module, which is the AMon core
component or engine.

e AMonds default monitoring expression | anguadg

e The Apache Camel I ntegration fr geiBS)or kds r ou

The above items all combine to make developing Monlets relatively straightforward and allows
the AMon system as a whole to be extensible and flexible. The following three sections describe
the above three items in more detail.

Along with theJava programming language, the Monlet developer will need to have a basic
understanding oApache Cameand theUnified Expiession Languag@EL).

The AMon product package includes example fAqu
as examples and help developers rampmuickly on Monlet development.

3.1.1 The AMon Plugin Module

AMon6s core component or engine is installed
therefore, the AMon plugin is included in th
Inclusion in the processing event chain allows the AMon plugin to particip#te processing

of events that occur within the ActiveMQ mess
not to process these events, but to publish event messages that correspond to each of these
processing events. Other portions of the AMon framewletlker these event messages to the
endusersod6 Monlets (much more on this | ater).

e

The event messages that are published by the AMon plugin are similar to the ActiveMQ advisory
systembs event messages. That i s toabprocessingme s s ag
event (e.g., connection created, connection removed, message arrived, message expired, etc.) that
has occurred within the message broker. All together, there are 33 AMon broker processing

events. Through an external properties file, theofNdlugin isdynamicallyconfigured to

publish messages that correspond to all, none, or any subset of these events Hrefgr to

Types as Constantsr a complete listing of all the AMon event types.

The AMon core alsintroduces two events that are not associated with broker processing events.
The first event is generated whenever the ActiveMQ message broker writes a message to its log
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file (ACTIVEMQ_HOME/data/activemq.log) with a severity or priority of WARN or higher
The second event is generated via a configurable interval timer with a one millisecond
resolution. These two events and the timer are further described in later sections of this guide.

One important distinction between the AMon event message anccAdti9 6 s advi sory ev
message is that an AMon event message is an object whose reference is communicated to a

Monlet via direct method invocation (DMI), whereas an advisory event message is designed to

be transmitted as a JMS message across the netwemdber ActiveMQ advisory clients. This

difference gives the AMon event message a distinct advantage, because it can and does provide
direct references to the message brokerods run
t he br ok er éhypravidgs andanivalubbie sauraerof information from which many

different conditions and thus types of Monlets can be defined.

So, an AMon event message should be viewed as a portal or vehicle through which Monlets test
the operational state of the iker at the time a processing event occurs.

Monlets

Message Broker Object Hierarchies

o

Event Message
- y

< 4

Figure 1 AMon Monlets and Event Message

A Monlet is not precluded from sending JMS messages in response to one or more of its

conditions returningRUE; therefore, a Monlet can also act as a source of advisory messages

destined to remote advisory or management clients. In other words, one action associated with a
condition can be to send a JMS message to a remote management client. This is one way in

which AMon compl ements ActiveMQO6s advisory syst
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3.1.2 The Monitoring Expression Language (MEL)

The MEL is an extension of thénified Expression Languad®EL), which is the expression
language used within Java Server Pages (JSPs). The MEL, which was developed for the AMon
project, iIis used by AMon end users to define

AMon depends on a Java implementation of the UEL that is callekthtteeUnified Expression

Language odUEL for short.JUEL provides a lightweight and efficient Java implementation of

the UEL. The JUEL leverages thavaBeansarchitecture/standard to access objects and their
properties. Most i f not all of ActiveMQOs run
which makes them conducive to accessing from the JUEL.

The JUEL extension that defines MEL is specifically designed to facilitate access to the message
brokerd6s objects. The MEL includes variabl es
properties that can be used to dynamically configure Monlets, tdityl methods.

Recall that a Monlet subscribes to AMon event messages. By the time an event message has
been delivered to a Monlet, the AMon framework will have created a MEL context for that event
message. This MEL context includes the binding of MBtiables to the broker objects that are
referenced via the event message. The context also includespéElfic methods/functions

and properties.

Copyright 2009, Total Transaction Management
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Monlets

Message Broker Object Hierarchies MEL Context/

/ \f Y N
\07_ Variable

Object
References

Action

Properties,
Methods
&
Variables

\O\\ Variable
" AN
Event Message

< /)

Figure 2 The MEL Context and AMQ Object Hierarchies

This is a very simple example of a MEL condii@ expression (predicate) that is found within a
Monlet.

${destination.name = = OTEST. Q6}

The above expression is a condition that tests whether an ActiveMQ destination object has been
assigned the name of OTEST. Q6. Underneath the

variable a reference to an ActiveMgstinatiooo bj ect . That objectds get
invoked to return the name of the Destinati on
60i s6 mat beds nvaked in this fashion. Some of t

return other objects whose 6getd and 6i sb6 met
variable gives your Monlet access to various object hierarchies within theel&imessage
broker.

As stated in th&EL web page, the UEL supports what is referred tonasediateanddeferred
evaluation of expressions. The MEL only supports immediate evaly#tierefore, only the
A${} 0 syntax, and not the A#{} 0 syntax, can b
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Herebds another MEL example that illustrates h
${destinationStatistics.messages.count >= 100}

In the above MEL conditional expression, the destinationStatistics.getMessages().getCount()
method invocation chain is invoked, which returns the number of messages that are currently
residing in the Destination. In the example, the condition testsymgithe number of messages
is equal to or exceeds 100.

A MEL conditional expression is tested whenever the Monlet receives an-AMuished event
message (more on this later).

So in some respects, a Monlet is somewhat analogous to a JEE servlet. A servlet adheres to a
well-defined API through which it receives HTTP request packets; the packets are dispatched to
the servlet by the JEE web container. In similar fashion, a Modlheras to a weltlefined

interface, which in this case is in the form of a combination of Java domain specific language
(DSL) and expression language. And it is through this interface that a Monlet receives and
processes AMon event packets.

3.1.3 Apache Camel

Apache Camebk a powerful, Sprindgpased integration framework that is primarily used to

i mpl ement the enterprise integration patterns
titted, AEnterprise Integration Pattes One of the unique features
6routingd Java Domain Specific-usessmoguage (DSL)

¢ Quickly implement all sds of messaging patterns (filters, contbased routers, splitters,
recipient | ists, message enrichers, message
referred to.

¢ Interface to a myriad of differemindpoints/componentiat Camel supports. These
components can also serve as potenti al Monl e

The other nice thing about Camel 6s Java DSL i
fiexpressiod | anguages t hmdntingfilters andscentent based routersp Camel

also allows you to very easily introduce your own language, which is what the AMon project has
done with MEL.

A Monlet is a Camel Route that wutilizes a sli
DSL. A Monlet is a subclass of the com.ttm.activemg.monitor.Monlet abstract super class,

which in turn is a subclass of the Camel RBuiiéder super class. The reason a Monlet directly
extends the Monl et dBulildesctassaill ltbcomappare@tanyeulrdad R o ut
through the guide.

Camel 6s Java DSL is combined with the MEL to
I

depl oyment of Monl et s. Monl et devel opers wi I

Copyright 2009, Total Transaction Management
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DSL, as well as the JUEL and MEL. Heeare not difficult subjects. You are encouraged to visit
the Apache Camelveb site and/or download tfF manuato learn more about Camel. Ehi
guide assumes that you have a basic understanding of Camel.

So the combination of Camel s Java DSL and th
Monlets. By leveraging Camel, Monlet developers can also quickly implement many different
event messageedign patterns (e.g., contdmdsed routers, recipient lists, delayers, etc.).

Subsequent sections of this guide will show you how to combine the Camel DSL and the MEL to
create Monlets.

3.2SNMP Agent and MIB

AMon includes an embedded SNMP v2 Agent atcbenpanying Management Information

Base (MIB). These components allow ActiveMQ to be monitored by SikdpRble

management systems. The MIB, which is included in the AMon product archive file, lists and
describes all the ActiveMQ attributes that canbeimbnor ed vi a AMonds SNMP a
refer to the MIB for a complete description of all the attributes.

AMon6s SNMP agent also generates SNMP notific
capability to generate notifications via the Camel SNM#pemt that AMon makes available to

Monlets. See thENMP Camel Endpoirgection of the guide for examples of how Monlets can

take advantage of this endpoint (component) to generate SNMP v2 notifications.

The SNMP Agentsection of the guide describes how to configure the agdrd.agent is
dependent on JMX; theref or e mxcodgutaiionatribttdh e Act i
t o i f(sad ezaenple belowyill disable the agentlf you intend to use the SNMP agent,

make sure useJdJmx is not set to fAfalseo. The d

<broker xmIns="http://activemq.apache.org/schema/caseImx="false" brokerName=tybroker">
é
</broker>

4 The Anatomy of aMonlet

I n this section weol | take a cl oser |l ook at t

4.1 The Basics

To recap, a Monlet is a monitoring agent or component that:

Copyright 2009, Total Transaction Management
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Is defined and developed by the arskr

Adherestothe AMoc o nt aMmlleramsd Camel 6s Java DSL
Subscribes to AMon event messages

Monitors one or more ActiveMQ runtime objects

Invokes one or more actions as a result of monitoring the runtime objects

Is embedded within the ActiveMQ message broker

Is a Camel Route

A Monlet is a Java object class thaishextend the com.ttm.activemqg.monitor.Monlet abstract
super class. The one abstract method within the Monlet super class is the cohfigetteg),
and this methodhustbe implemented by the Monlets that extend the super class.

A Monlet runs withinthe same JVM as the message broker; therefore, the Monlet developer
should use caution and not design resource intensive Monlets. In other words, the Monlet should
not include actions that will overly compete with the broker for valuable resources.

4.2 A Dummy Monlet

This guide provides a lot of example Monletcbden d we 611 start things of
one of all, which depicts what amounts to a dummy Monlet, because it does absolutely nothing.
However, it is a good starting point from which we can begin to describe the overall structure of

a Monlet.

packagecom.acme.monlets

import com.ttm.activemqg.monitor.Monlet;
import org.apache.camel.Processor;
import org.apache.camel.Exchange;

/**
* A very basic Monlet that does nothing
*/

public class MyMonlet extends Monlet {

public void configure() {
/I does nothing

}
}

The first thing to note is the three import statements, which are the minimum required import
statements. Next, note how you must extend the Monlet super class and implement the configure

The Monl et cl| aRseuteRuildersassgvsich & ahare thé abstract configure() method is defined.
% The sample codim this document igrovided on an "as is" basis filustrative purposes only and as such should
not be considered productizaady code.

Copyright 2009, Total Transaction Management
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method, which in the above example doesabsoke | v not hing. The Monl et
invoked when the Monlet first gets | oaded by
All of this occurs during the ActiveMQ messag
Okay, so weoveeibtuidumnoyur Moinrlsett,. aNobw | et 6 s st a

one step at a time.

4.3 Sending AMon Events to a Seda Queue

S next bl ock of code, webdbve added some
ne of mbavi@orRay lrtool(idedr&dg) A

package com.acnmaonlets;

import com.ttm.activemqg.monitor.Monlet;
import org.apache.camel.Processor;
import org.apache.camel.Exchange;

/**

* A very basic Monlet that does nothing
*/
public class MyMonlet extends Monlet {

public void configure() {

/'l Subscribe to AMon events, then pipe the e
[l Al Monl ets subscribe to AMon events vVvia
[/ t he CepeddeofDeds.0 s

monitor().to("seda:router");

}

}

However, this one simple |Iine of code does a
does for us. First, it introduces the Camel Java DSL and a couple of its(vdthmoni t or 6 and
Atoo). The Amonitoro verb is the extension to

by the Monlet to subscribe to and consume AMon event messages; therefore, you must have at
least one Monlet in your Camel context invoke thisovarorder to receive AMon event

messages. Whether each and every Monlet subscribes to AMon event messages or only one
subscribes, depends on how you design your Monlets within a Camel context (more on this
later).

The AMon event messages are delivesgtthronousliyto the Monlet. In essence, the AMon
containei ssues a call to the monitor verdtiss under
important to also note that the AMonntainers an extension of the ActiveMQ message broker.

4 A DSL O6ver bd i sisshticdlpnimportedizythe Manhlet supex ¢lass.
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This means thtthe AMon container’ message brokdras given execution control to the Monlet

therefore, it is criticallymportant that the Monlet quickly return control to ttaling AMon

container This is accomplished by t essagéstswmtiieyareer b,
asynchronouslpr ocessed in a separate thread (or thre
verb places telda®d @Beamedgendpoanifi component, whi
BlockingQueudnot to be confused with a JMS or ActiveMQ queue). To learn why the term
Asedao i sereismedt helex&mpl e above, the seda bl o

Thenofi tor ().to) nD&da:3s batteempnt I mpl ements our f i
simple pipe that consumes event messages from the Abtgainerand pipes them into a Java

Bl ockingQueue called Aroutero. You can assig
the name fAiroutero has been chosen, because a
include a conterbased routerthatprcces e s t he messages from t he
queue.

S
s

A

Camel 6s Java DSL is expressed using what 1is r
syntax, you stack methods that are separated with the dot character. In the above example, the

6mnitord verb represents the consumer that <co
messages to the producer, which iIis represente
messages in the seda blocking queue called,

All the Monlets that you g#oy to a particular Camel context can int@mmunicate with one

another via the seda queues. So for example, your Camel context may comprise a Monlet whose
sole purpose is to consume AMon event message
endpoin. A different Monlet within the same Camel context can then read messages from the
Aseda: routero endpoint for subsequen-Monlptrocess
communication mechanism for those Monlets that reside within the same Cantestt.

Monlets cannot communicate across Camel contexts.

So youdére now probably asking how we are goin
into the asynchronous bl ocking queue call ed,
defineanother messaging pattern that reads event messagesft he #@Ar out er 06 bl ocl

4.4 Using the MEL

In this next block of Monlet source code we introduce the MEL and use it in conjunction with

the DSL to construct a simple contdratsed router messagipgttern for our Monlet. This router
reads messages from the Arouterodo queue and ro
Figure 1 below is a pictorial representation of our content based router.
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add_destination

router and filter

add_connection

router queue I
—~C O+ v —-CO7
|
|
|
|
I
1
L

._

remove_con nection

Figure 3 Content Based Router

The router is also aag as a message filter, because it discards all AMon event messages types
that it is has no interest in.

Below is the source code for the corresponding Monlet. Note how the MEL is used to define and
test a condition, which in this case tests the evassage type. The MEL must always be used
within a Camel o6l anguageé cl ause as foll ows.

| anguag e URLEMpressidh$d{)

This Monlet also introduces you to the O6frombd
and read from themdedarpueae@sbeTheedfto subsc
Camel endpoint components; cliokreto see the full list. The AMoes peci fi ¢ O6monitor
an extension ofotd@® Vdml mods vesdd tTdhhesend or pi
endpoint components. The code also introduces
6enddé verbs, which allow you to construct a <c
like conditional statement. To learn more about Camel and its Java DSL, visibdlcbe Camel

web site and andPDFEmandab wnl oad Camel 6s

The canments within the example Monlet source code provide additional information, so please
make sure to read the comments.

package com.acnraonlets;

import com.ttm.activemqg.monitor.Monlet;
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www.ttmsolutions.com



http://activemq.apache.org/camel/components.html
http://camel.apache.org/book-in-one-page.html
http://camel.apache.org/manual.html

Revision 2.0.0 ActiveMQ Monitor 13

import org.apache.camel.Processor;
import org.apache.camel.Exchange;

/**
*  This Monlet first cosumes AMon events, then uses a contsaged router to filter
* out all but 3 AMon event types. The 06t o

* DSL. All Monlets must extend the Monlet super class and implement the configure
* method.
*/

public class MyMonlet extends Monlet {

public void configure() {

/I Subscribe to AMon events, then pipe the events to the Monlets cbated router.

[l Al Monl ets subscribe to AMon events vVvia
/'] extensi on trepertbireoéverisa me | DSLOs
monitor().to("seda:router");

[/ This is the Mo nhatedut@ssto pcooessorebased dm@Aond r out er

Il event types. Note how this particular router only allows a subset of AMon event types to
/I be passed on to the subsequent processors. The block of code that comprises the router

/[ illustratestke use of Camel 6s routing DSL in combin
/'l The o6fromé, Owhend, o6tod, obéotherwised, ol
/1 while the 6édevent Type == €6 strings are M

from("seda:router").
choice().
when().language(MEL,"${eventType == ADD_DESTINATION}").
to("seda:add_destination").
when().language(MEL,"${eventType == ADD_CONNECTION}").
to("seda:add_connection").
when().language(MEL,"${eventType == REDOVE_CONNECTION}").
to("seda:remove_connection").

otherwise().
to("seda:ignore”).
end();
/'l The O6otherwised verb iIis optional. |l f you
// dropped.

/I This processor will be given the add destination event types
from("seda:add_destination").
process(new Processor() {
public void process(Exchange exchange) throws Exception {
/I do some sort of processingrie

}
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www.ttmsolutions.com




Revision 2.0.0 ActiveMQ Monitor 14
D;

/I This processor will be given the add connection event types
from("seda:add_connection™).
process(new Processor() {
public void process(Exchange exchange) throws Exception {
// do some sort of processing here
}
D;

/I This processor will be given the remove connection event types
from("seda:remove_connection").
process(new Processor() {
public void process(Exmnge exchange) throws Exception {
/I do some sort of processing here
}
D;

/I All other event types can be put in the bit bucket.
from("seda:ignore™);

In the above example, all thagic is contained within one Monlet. However, you can split the

logic across multiple Monlets. For example, one Monlet can be responsible for implementing the
contentbased router logic while other Monlets can be responsible for subscribing to their
respetive seda queues. The following snippet of code depicts a Monlet whose sole purpose is to
process messages that arrive at its seda queue.

package com.acnmaonlets;

import com.ttm.activemqg.monitor.Monlet;
import org.apache.camel.Processor;
import org.apahe.camel.Exchange;

/*

* This is a Monlet that reads from a seda queue and relies on another Monlet w/in the

* same Camel context to subscribe to AMon event messages and place those messages
* in its seda queue.

*/

public class AddDestinationMd¢et extends Monlet {

public void configure() {

from("seda:mySedaQueue ").
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process(new Processor() {
public void process(Exchange exchange) throws Exception {
// do some sort of processing here

}
D;
}
}
Take speci al note that a o6frombé verb that rea
dedicated thread of execution; therefore, to prevent too much thread proliferation, make wise
use of statements | i ke O6from(seda: é) 6.

Onet echnique for cutting down on the oO0from(sed
adding an 6ot herwiseb6; therefore, any unmatch
el ect to not use an O6o0t her wi s edage bgingwrittenéoy not i
the console when the broker starts.

WARN ChoiceType- No otherwise clause was specified for a choice bleeky unmatched
exchanges will be dropped

Anot her technigue is to place t hrexamplepcessi ng
é

from("seda:mySedaQueue").

choice().

/'l The processor within this oO6whendé cl ause w
I is of type MSG_DELIVERED or MSG_CONSUMED
when().language(MEL,"${eventType == MSG_DELIVER || " +
"eventType == MSG_CONSUMED }").
process(new Processor() {
public void process(Exchange exchange) throws Exception {
/'l do some processing hereé

).

/'l The processor within this O6whendé clause w
I is of type ADD_CONNECTION
when().language(MEL,"${eventType == ADD_CONNECTION}").
process(new Processor() {
public void process(Echange exchange) throws Exception {
/'l do some processing hereé

-
end();
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If you prefer to have an exception for an unmatched exchange, you can add a throwFault to the

ActiveMQ Monitor

otherwise. For example

...otherwise().throwFault("No mateig when clause found on choice block");

4.5 Monitoring the Size of an ActiveMQ Queue

16

This next Monlet takes things a lot further by actually monitoring a broker resourt¢egbtit6 s
first describe how the Monlet works and what it monitors.

1
2.
3.
4

| t wi | | monitor the 6sized

attri

but e

for

It monitors the queue size each time a message is added to or removed from the queue.
A high and low water mark have been specified for the queue size attribute.

It will invoke an actionprocessor) only if:

a. the highwater mark is breached w/out a previous breach occurring at thevhigh

mark

b. the lowerwater mark is breached AND there has been a previous breach of the high

water mark. When this condition occurs the monitor is reset.

In the time diagram below, the monitor will invoke the processor (action) at T1 and T2. The

T2.

monitorés state wil/|l al so be reset at
QueueSize
H
L
Time

v v
T1 T2

LT Low water mark
H 1 High water mark
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In the time diagram below, the monitor does not invoke any functions, because tinategh
mark was never breached.

QueueSize

Time

LT Low water mark
H 1 High water mark

What follows are a couple of source code examples for the previously described Monlet. The

first example illustrates how the Monlet utilizes a series of filters and celpdsetl routers.

However,th§ seri es of filters and routers results
il lustrates how you can coll apse everything i

package com.acnmaonlets;
import com.ttm.activemqg.monitor.Monlet;

importorg.apache.camel.Processor;
import org.apache.camel.Exchange;

/**

* This Monlet monitors a queue called ATEST. Q
* pending messages in the queue enters a high or low water mark.

*/

public class Monlet4 extesdMonlet {

// Used to maintain state
private boolean crossedIintoHighWaterMark = false;

public void configure() {

/I Capture all AMon event message types. All Monlets subscribe to AMon events via the
[/ O6monitord DSkt eweirddon twh iteperoireSfactberl eDSL 6 s
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monitor().to("seda:check_event_type");

/I This Monlet is only interested in two events. Those being when the broker has

/I received a message from a producer or when the broker has dspaittiessage to a

/I consumer. All other event messages will not contain the information that this Monlet
/l'is interested in.

from("seda:check_event_type").choice().
when().language(MEL,"${eventType == MSG_DELIVERED || " +
"eventType == MSG_CONSUMED}").
to("seda:check g_name").
end(); // the end for the when clause

/1 Okay, wedve now filtered out all/l message
/I Now lets filter out all message types that are not associated with the queue that
/] wedre interested in. I n other words, | et
/I the queue called 'TEST.Q'. Note that only eventtypes oftipee t hat wedr e i nt e
/1 i n has the 6destinationdé variable mapped
from("seda:check_g_name").choice().

when().language(MEL,"${destination.name == "TEST.Q'}").

to("seda:check _queue_size").
end(); // the end for the when clause

/1 Lets now check the queueds size and dete
/1 mar k range. We dono6t care if it is in be
from("seda:check_queue_size"). choice()
Il if we're at or above the high water mark, route to the 'high' seda g
when().language(MEL,"${destination.destinationStatistics.messages.count >= 100}").
to("seda:high").
[/ i f we're in the | owowateedmagueuange, r ou
when().language(MEL,"${destination.destinationStatistics.messages.count <= 50}").
to("seda:low").
/'l else it is in between the two and we don
end(); // the end for the when clause

/I The queue size is in the high water maifkwwe had not previously crossed it send an
/I alert and set the high water mark flag
from("seda:high").process(new Processor() {
public void process(Exchange exchange) throws Exception {
System.out.printin("In the high water mark™);
if(lcrossedIintoHighWaterMark){
crossedIntoHighWaterMark = true;
/[ we've crossed into the high water seake an action, which in this case
/I simply prints out a message
System.out.printin("WARNING: high water mark has been breached");
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}
11); /lend this Monlet route

I/l we're in the low water mark
from("seda:low).process(new Processor() {
public void process(Exchange exchange) throws Exception {
/Il reset the highwater flag since we've crossed back into low water mark and
/l invoke some action, , which in this case is to simply prineauessage
if(crossedIntoHighWaterMark){
crossedIntoHighWaterMark = false;
System.out.printin("Low water mark has been breached");

}

1); /lend this Monlet route

This is the shortened version of Monlet4, note how all the logic is now contained within one
from verb or clause.

package com.acnmaonlets;

import com.ttm.activemqg.monitor.Monlet;
import org.apache.camel.Processor;
import org.apache.camel.Exchange;
pubic class Monlet4 extends Monlet {

private boolean crossedIintoHighWaterMark = false;

@Override
public void configure() {

/I Capture AMon event message types
monitor().to("seda:Monlet4™);

/[ This Monlet is only interested when assage has arrived from a
/[ producer or when the broker has dispatched a message to a consumer.
from("seda:Monlet4").

choice().

when().language(MEL,"${(eventType == MSG_CONSUMED || " +
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"eventType == MSG_DELIVERED) &&lestination.name == 'TEST.Q' &&" +
"destination.destinationStatistics.messages.count >= 100}").
process(new Processor() {
/l we're in the high water markf we had not previously crossed it
/I send an @rt and set the high water mark flag
public void process(Exchange exchange) throws Exception {
System.out.printin("In the high water mark area™);
if (IcrossedIntoHighWaterMark) {
crossedintoHighWarMark = true;
I/l we've crossed into the high water so invoke an action, which in this case
/I simply prints out a message
System.out.printin("WARNING High water mark has been breached");

}
}
b

when().language(MEL,"${(eventType == MSG_CONSUMED || " +
"eventType == MSG_DELIVERED) && destination.name == "TEST.Q' &&" +
"destination.destinationStatistics.messages.count ¥3. 50
process(new Processor() {
// we're in the low water mark
public void process(Exchange exchange) throws Exception {
/l reset the highwater flag since we've crossed back into low water mark and
/I invoke some action, , which in this case is to simply print out a message
if (crossedIntoHighWaterMark) {
crossedIntoHighWaterMark = false;
System.out.printin("Low water mark has been bheal");

}

}
D

end();

I n the previous two examples, note the use of
this method that some form of message processing takes place like transforrewenthe

message to an email message, setting a header for a subsequent filter, or setting an Exchange
property, et c. Herebs a snippet from a simple
refer to the comments for additional information.

é

/**

Let6s assume that a condition above has test
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to this seda queue for processing.

**/

from("seda:low).processfiewProcessor() {

/[ This is where we do the message processing like transfi@rmessage (if necessary)
/I prior to sending it to the next Camel endpoint (e.g., smtp, snmp, file, etc). The

/l Exchangeobject is always ssed from one endpoint to the next in the processing
/I pipeline.

public void process(Exchange exchangepwsException {

/I Save the AMon BaseEvent object (event message) that arrived in case we want
/l to use it for processing
BaseEvent baseEvent = (BaseEvent) = exchange.getin().getBody();

/'l Do some processing hereée

/'l Transform the body prior to sending it t
/I simply transforming the BaseEvent object to a simple String object.
exchange.getIn().setBodyfransformed body);

// ' You can also set message headers for the next endpoints to rec&xettaege
exchange.getln().setHeader (Akeyo, Aval ueo) ;

/l TheExchangeobject also allows you to set and getchangeproperties.

/I These properties, as well as message headers, cdrethefierenced by the next

/I endpoint in the pipeline. Here are some examples.

Map exchangeProps = exchange.getProperties();

String someProp = exchange.get Property
exchange.setProperty("key", "value");

}

/I After processing and transforming the message, send it to the next

/I Camel endpoint. Note that this is optional and that the Monlet may have terminated
/I with the previous process method.

}.to("some other endpoift

In the above example, the action is to process the message, transform the message, and then send
it to the next endpoint in the processing pip
multitude of supported endpoints (e.g., smtp, ibatis, file).etc
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4.6 A Monlet that Sends SNMP Notifications

Of special note is the SNMP endpoint that AMon provides and is describedIhhe Camel
Endpointsection of the guide. This next, shortened version of Monlet4, illastradw a

message is sent to AMon6s SNMP Camel endpoint
been breached. When the SNMP endpoint is sent a message, it will generate a SNMP notification
(trap). Al so not e t h eroperges Fildomeke theMonl&Monds ext e
dynamically configurable. Please refer to the comments for additional information.

package com.acnrmaonlets;

import com.ttm.activemq.monitor.Monlet;
import org.apache.camel.Processor;
import org.apahe.camel.Exchange;

public class Monlet4 extends Monlet {
private boolean crossedintoHighWaterMark = false;

@Override
public void configure() {

/I Capture AMon event message types and forward them to the seda queue called,
/'l fAMonl et 40.
monitor().to("seda: Monl et 40) ;

/* *kkkkkkkkk

This Monlet is only interested when a message has arrived from a producer or when the
broker has dispatched a message to a consumer. It is also relying on the following
external properties:

monlet4QNamé This property specifies the name of the queue to monitor
maxThresbld T This propety spedfies the maximum thresitd for the queue
minThreslold T This progerty specifies the minimum thiesld for the queue

Values for the abee properties can be dynamigadissigned. In other words,
you do not have to stop and start the broker to change their values. See the
Properties Filesection for more information on AMon properties.

*kkkkkkkkk */

from("seda: Monlet4").
choice().
when().language(MEL, "${(eventType == MSG_CONSUMED || " +

"eventType == MSG_DELIVERED) && destination.name ==" +
"props.monlet4QName && " +
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"destination.destinationStatis$.messages.count >=" +
"props.maxhreshodi}").
process(new Processor() {
/l we're in the high water markf we had not previously crossed it
/I send a SNMP trap and skethigh water mark flag
public void process(Exchange exchange) throws Exception {
if ('crossedIntoHighWaterMark) {
crossedIntoHighWaterMark = true;
/I Let the SNMP producer know to send the trap
exchangesetPropert{/sendSnmpTrap", "true");
Monlet.setSnmpTrapMonitorPropertyName(exchange,"messages.count”);
Monlet.setSnmpTrapMonitorMessage(exchange,
"WARNING high water mark was breached");
/[ forward on the BaseEvent object

exchange.getOut().setBody(exchange.getin().getBody());
}

}
b.to("seda: Monlet4.check4trap").

when().language(MEL, "${(eventType == MSG_CONSUMED || " +
"eventType == MSG_DELIVERED) && destination.name ==" +
"props.monlet4QName && " +
"destination.destiationStatistics.messages.count "<
"props.minThreshod}").
process(new Processor() {

I/l we're in the low water mark
public void process(Exchange exchange) throws Exception {
Il reset the highwater flag since we've crossed back into low water

if (crossedIntoHighWaterMark) {

crossedIntoHighWaterMark = false;
/I Let the SNMP producer know to send the trap
exchangeetPropert{’sendSnmpTrap”, "true");

/I These two staticsiethods are used setting notification attributes.
I/l These methods are described in3heVIP Camel Endpoirgection
/I of the guide.
Monlet.setSnmpTrapMonitorPropertyName(exchange,"messages.count");
Monlet.setSnmpTrapMonitorMessage(exchange,

"The low water mark was breached");

/[ forward on the BaseEvent object
exchange.getOut().setBody(exchange.getin().getBody());

}
}
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}.to("seda: Monlet4.check4trap™).
end();

/1 Via tkekedusetbi sasétdal consumer is checkir
/I be forwarded on to the SNMP endpoint, which raises a SNMP notification (trap)

from("seda: Monlet4.check4trap”).filtgnoperty'sendSnmpTrap").
isEqualTo(true™)).to("snmp:trap");

4.7 Compiling Your Monlets

CompilingMonlets requires use of JDK 1.5 or 1.6. If using the NetBeans IDE, also make sure
t he ASource/ Binary Formato is also set to 1.5

The following libraries (jar files) need to lesenfigured into the project (if using an IDE and/or
Maven), or must be present in the CLASSPATH (if compiling using javac from the command
line):

amon- 2.0.x jar
camel - core - 2.0.x .jar
jaxb -api -2.1 .jar

4.8 A Warning

Do not use the Camatockendpoint in your Monlets. Doing so will result in memory leakage.

5 The MEL

The MEL is an AMonspecific extension of the UEL or JUEL. In this section, we describe the
variables, constants, and methods that define the. MEL

By the time a Monlet receives an AMon event message, a MEL context has been created for that
message. This MEL context binds variables to
constants, and supplies methods. All of these variables, ctsystad methods can then be
referenced within the Monletds MEL conditiona
the previous example Monlets that implemented the following cebtesed router message

pattern.
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from("seda:router").
choice()
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when().language(MEL,"${eventType == ADD_DESTINATION}").
to("seda:add_destination™).

when().language(MEL,"${eventType == ADD_CONNECTION}").
to("seda:add_connection™).

when().language(MEL,"${eventType == REMOVEOCGINECTION}").
to("seda:remove_connection”).

end();

And in particular, | etbds take a closer |

language(MEL,"${eventType == ADD_DESTINATION}").

A Monl et uses the o6l anguaged Camel DSL ¢
string constant tells Camel to use the M
defines the MEL conditional exppe$ésiona
that is assigned the value of the messag

constant that has been mapped to the corresponding event message type.

5.1 Event Types as Constants

The table below lists and briefly describes all¢kents that can be reported to the Monlet via
the event Type variable. The eventds type

ook

| u

(@230} I il o))

E
var
e bs

(e.

that is used by Monlets to test for that particular event type. Examples of these constants and
how they are referencedthin a MEL expression were provided in the previous sections.

Please note that, by default, AMon witit generate any event messagésu must decide what

event types

youdd | i ke your Monlets to be i

corresponding event messages. Use caution when choosing what events to enable, because
enabling too many or all events may result in an dvpeaformance degradation. See
Configuring AMon for details on how to enable and disable event publishing.

Event Type

Description

ADD_BROKER

A remote Broker connects to this broker

ADD_CONNECTION

An ActiveMQ client (consumer grroducey is establishing a
connection with this broker.

ADD_CONSUMER

A consumer client is being added to this broker

ADD_DESTINATION

A destination is being added to this broker. Usually, this eve
occurs as a sideffectof sending a message to a destination
does not exist yet.

ADD_PRODUCER

A producer client is being added to this broker
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ADD_SESSION A JMS session has been established with this broker
BEGIN_TRX A transaction is beginning
COMMIT_TRX A transaction is being committed
FAST_PRODUCER The broker has detected a fast producer.
FORGET_TRX A transaction is being forgotten
A log4j message has been written to the ActiveMQ log file.
LOG_ENTRY Please sekeog4J Monitoringfor more details on how to set uf
and configure AMon to publish this event.
MASTER_BROKER This broker, who was previously a slave, is now a master b
MSG_ACK Acknowledge the receipt of a message by a client
A message in a queue has been consumed by a consumer
MSG_CONSUMED Note that consuming a message from a topic does not gene
this event type.
MSG_DELIVERED A message has been delivered to this broker.
Called when a message is discarded feugning low on
MSG_DISCARDED memory). This will happen only if the policy is enabled (e.g.
durable topics)
MSG_EXPIRED A message has expired
POST_DISPATCH A message has been dispatched to a consumer
PRE_DISPATCH A message is about to be dispatched to a consumer
PREPARE_TRX A transaction is being prepared for commit
REMOVE_BROKER A remote broker disconnects from this broker
REMOVE_CONNECTION |A client has disconnected from this broker.
REMOVE_CONSUMER A consumer client is being removed from this broker
REMOVE_DESTINATION |A destination is being removed from this broker.
REMOVE_PRODUCER A producer client is being removed from this broker.
REMOVE_SESSION A JMS session has been removed from this broker
REMOVE_SUBSCRIPTIONI|A durable subscription is being removed from this broker.
ROLLBACK_TRX A transaction is being rolled back
SEND_TO_DLQ A message is being sent to the dead letter queue
SLOW_CONSUMER The broker has detected a slow consumer
TIMER INTERVAL AMoan configurabl e int eThe :
- Interval Time).
USAGE_FULL Called when a broker resource reaches a limit

Tablel AMon Event Types

5.2 Variables

In the previousexam!l es, we saw how the value of the O6ev
against a String constant. However, in some cases the MEL defines variables whose

corresponding data types are ActiveMQ objects (i.e., the variables are object references). When a
vara bl eds data type is an ActiveMQ object, your
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6get 6 and O0i sd6 methods associated with that p
the values associated with tcdcsestoneoobrmoseoftthes I nst
objectdés O6getd met hods wil/l return a eferenc
property values you then access thrmvalkgh its 6
through the messaget he®kteo 0adc @bijreeti mfi@ermatcihy!

operational or runtime state.

MEL Variables That Are

Object References

A “%

Message Broker Objects

For convenience, the MEL provides you with some variables that reference an ActiveMQ object
that i s more than one | evel deep within the o
example is the 6destinationStatisticsdéd variab

The tablebelow lists all the variables that the MEL presents to the Monlet developer and also
provides examples of how to referencte the 0ge
broker, brokerService, brokerView, eventType, props, andamiables are val for all event

types, whilethe others are valid only for a subset of all the event types. When a MEL variable is

an object reference, you wil/ be referred to
objectds O0get 6 antdallAddtiveNQ aassestcanthesfoundfen i nde x
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Variable Name

Description

activeMQDestination

This variable is a reference to thetiveMQDestinationobject and is
only valid for the following event types: ADD_DESTINATION &
REMOVE_DESTINATION.

Usually, the ADD_DESTINATION event is invoked as a side

effect of sending a message to a destination that does not exis

Here are a couple of example use cases for this object.

Is the destination a topic?
language(MEL,"${amgDestination.topic}")

Is the destination temporary?
language(MEL,"${amgDestination.temporary}")

Is it a composite destination?

language(MEL,"${amqgDestination.composite}")

This variable is a reference am AMon specific object that both
implements and extends the ActiveNBtokerinterface; the
variableis valid for all event types.

Example usage:

broker Il s the brokerés name set to
| anguage( MEL, "${broker . br ok
Note how the string |iteral
quotes.
This variable is a reference to tBeokerInfoobject, and it is only
brokerinfo valid for the ADD_BROKER and REMOVE_BROKER event

types.

brokerService

This variable is a reference to tBekerServiceobject, and it is
valid for all event types.

brokerView

This variable is a reference to tBekerViewobject and is valid fo
all event types. The BrokerView object implements the
BrokerViewMBeaninterface. Through this variable, your Monlet

access all the 6getd and 6i s

Example usage:
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Has the total message dequeue tdonthis broker exceeded
600007

language(MEL,"${brokerView.totalDequeueCount > 60000}
Il s this brokerds name set to
language(MEL,

"${brokerVi ew. br oker Name == 6myb
brokerView.slave}")

connection

This variable is a reference to thennectionobject, which is valid
for the following event types: ADD_BROKER and
REMOVE_BROKER

connectionContext

This variable is a reference to tennectionContexdbject, which i
valid for all event types except thelfmhing: ADD_BROKER,
REMOVE_BROKER, MASTER_BROKER,OG_ENTRY,and
TIMER_INTERVAL

Here is an example use case.
Does the connection pertain

language(MEL,"${connectionContext.connection.remoteAddress
6123.45.67.89061} ")

From the connectionContext object, you can also get a referen
t he Connection object and it
variable). From the connectionContext you can also get a refe
to the Connector object and its ConmeStatistics.

So whatodos the difference bet
object? A Connector is an object that creates and manages cli
Connections that communicate to the Broker. One example of
Connector is the O6Tr anshamsden
referenced in the ActiveMQ n
file as follows.

<transportConnectors>

<transportConnector name="openwire" uri="tcp://localhost:61
discoveryUri="multicast://default"/>

</transportConnectors>

Note that a Gnnector is capable of listening for and accepting
Connection requests fronoth clients and other brokers.

connectioninfo

This variable is a reference to tGennectioninfoobject and it is

only valid for the following event types: ADD_CONNECTION ¢
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REMOVE_CONNECTION. Please note that the Conmecthat

this Connectioninfo object pertains to can be associated with €

a client or another broker.

Here are some example use cases.

Does the connection pertain
| anguage( MEL, "${connecbdt}yi"onl nf

I s the client id associated
l anguage( MEL, "${connectionlnfo

Il s the value of the correspaqg

|l anguage( MEL, "${ connectionl nf

This variable is a reference to tBennetionStatisticsobject, which

is valid for all event types except th®G_ENTRY,

PRE_DISPATCH, POST_DISPATCH, MASTER_BROKER,

MSG_EXPIRED, SEND_TO_DLEGLOW_CONSUMER, and

TIMER_INTERVAL events.

The reference to the ConnectionStatistics objects is acquired f

the ConnectionContext object.

Example usage:

Have there been more than 1000 messages dequeued via this

connectionStatistics Fonnection?

language(MEL,"${connectionStatistics.dequeues.count > 1000}

This is a convenience variable, because it can be referred to if
of having to refer to the connection or connectionContext varig
This is an example of a variable that is a direct reference to a
of layers down an object hierarchy. For exdenif you used the
connectionContext variable (see above) to acquire the
connectionStatistics, youod
which is much longer than the one above.

language(MEL,
"${connectionContext.connection.gidics.dequeuesocint > 1000}")

30

connectorStatistics

This variable is a reference to tGennectorStatisticebject, which i
valid for all event types except th©G_ENTRY,
PRE_DISPATCH, POST_DISPATCH, MASTER_BROKER,

MSG_EXPIRED, SEND_TO_DLEGLOW_CONSUMER, and
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TIMER_INTERVAL events.

consumerBrokerExchang

This variable is a reference to thensumerBrokerExchangibject,
which is only valid for the MSG_ACK event type.

consumerlinfo

This variable is a reference to thensumerinfaoobject.

This variable is only valid for the SLOW_CONSUMER,
ADD_CONSUMER and REMOVE_CONSUMER event types.

destination

This variable is a reference to thestinationobject associated wit
the event. It is only valid for the following event types:
MSG_EXPIRED, MSG_CONSUMED, MSG_DELIVERED,
MSG_DISCARDED, SEND_TO_DLQ, SLOW_CONSUMER a
USAGE_FULL.

Example usage:
Il s the destination associ at e

| anguage( MEL, "${destinati on

destinationStatistics

Thisvariable is a reference to tbestinationStatisticebject and it i
only valid for the following event types: MSG_EXPIRED,
MSG_CONSUMED, MSG_DELIVERED, MSG_DISCARDED,
SEND_TO_DLQ, SLOW_CONSUMER, and USAGE_FULL.

From the DestinationStatistics object you can get statistics dat
t he eventdéds corresponding de

language(MEL,"${destinationStatistics.dequeues.coutiG}")

language(MEL,"${destinationStatistics.enqueues.count > 100}"
language(MEL,"${destinationStatistics.producers.count == 10}"
language(MEL,"${destinationStatistics.consumers.count == 0}"

This is a convenience variable, because it can be direddyred tc
instead of having to acquire it via the previously described

6destinationd variabl e. Thi
direct reference to an object that is a couple of layers into an g
hierarchy. For example, if you used the degion variable (see
above) to acquire the destin
following MEL string, which is a bit longer than the one above.

language(MEL.
"${destination.destinationStatistics.dequeues.count > 1000}")

eventType

This Stringvariable will contain the value of the event message
type. It is used by Monlets to determine the event message tyj
theevents tabldor a complete list of all event types. In the exan
below, the MEL conditional expression is checking for an even
message of type of ADD_CONNECTION.
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language(MEL,"${eventType == ADD_CONNECTION }")
The ADD_CONNECTON is a constant; therefore, it dosst have
to be surrounded by single quotes. Hwer, string literals will neg
to be surrounded by single quotes.

This variable is valid for all event types.

loggingEvent

This variable is a reference to a logidjggingEventobject, which i
only valid forLOG_ENTRY event type. Please dewn4J
Monitoring for more details on how to set up AMon to publish
LOG_ENTRY event.

AMon will monitor only those messages that are generated by
Aorg. apache. activemgo packag

loggingEventMessage

This is a String object whose value is the message associated
LoggingEvent object. This variable is only valid for LOG_ENTH
eventtypes.

loggingEventPriority

This is a reference to a Str
AERROR, or AFATALO and repre€
LoggingEvent object. This variable is only valid for LOG_ENTFH
event types.

messageAck

This variable isa reference to thielessageAclobject and it is only
valid for the MSG_ACK event type.

messageDispatch

This variable is a reference to thiessageDispatcbbject and it is
only valid for the following event types: PRE_DISPATCH and
POST_DISPATCH

messageRefence

This variable is a reference to thiessageReferenabject and it i
only valid for the following event types: MSG_EXPIRED,
MSG_CNSUMED, MSG_DELIVERED, MSG_DISCARDED,
and SEND_TO_DLQ.

producerinfo

This variable is a reference to tAeoducerinfoobject.

This variable is only valid for the FAST_PRODUCER,
ADD_PRODUCER and REMOVE_PRODUCER event types.

props

This variable, valid for all event types, is a reference to an AM
object that is used to contain properties that are specified via @
external proprties file. More information on the use of this
variable can be found in secti@f fiConfiguring AMoro .

Example usage:

L e tagswvme that there exists a property in the AMon propertig
object called é6vmThreadCount
to A1000. The foll owing then
created and started since the Java virtual machine staatgdtece
100 or more?
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language(MEL,
"${vm.totalStartedThreadCount >props.vmThreadCount}")

The nice thing about using properties instead of constants is tf
you can dynamically change t
bouncing the message broker.

The JUEL will coerce the 6vn
to an integer.

You can also use the bracket notation, instead of dot notation,
access the properties. This comes in handy if the property that
youbdre accessing iasthidenampless d g
illustrates.

| anguage( MEL, "${props[ 6moni

removeSubscriptioninfo

This variable is a reference to tRemoveSubscriptioninfobject,
and it is only valid for th&@REMOVE_SUBSCRIPTION event typ

sessionInfo

This variable is a referente theSessioninfabject, which is only
valid for the ADD_SESSION and REMOVE_SESSION event

types.

Here is an example use case.
Is the &ssion id set to 1234567897

language(MEL,"${sessionInfo.sessionld.value == 123456789}")

subscription

This variable is a reference to tBabscriptiorobject, and is only
valid for the SLOW_CONSUMER event type.

transactionld

This variable is a reference to theansactionldbject, and i®nly
valid for the *_TRX (e.g., BEGIN_TRX) event types.

usage

This variable is a reference to ttieageobject and it is only valid
for the USAGE_FULL event. The USAGE_FULL event also

provides references to the ConnectionContext and Destination
objects.

Vim

This variable is a reference to an AMon object that is called
AVirt ua laNtatéeshalidhfeall event types.

The purpose of this variable is to give the Monlet developer ag
to reattime information for the hosting Java virtual machine. T
VirtualMachine object essentially wraps tii@nagementFactory
object and also makes available some of the information that i
acquired via th&®untimeobject. Please saértualMachine Object
for a complete |list and deso

made available via this vm variable.
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Here is an example use case.

Have the total number of threads created and started since the
virtual machine started reached 100 or more?

language(MEL,"${vm.totalStartedThreadCount >= 100}

Table 2. AMon Variables

The BaseEvent object is the body of the Camel
Exchange object. Letdos take the foll owing sam
that is interested only in LOG_ENTRY events. Note how after it beected a LOG_ENTRY

message, it sends or pipes the message to a Camel Processor object. The Processor objects must

i mpl ement the process(Exchange) method, and i
message body, which is of type BaseEvent.

packaye com.acmenonlets;

import com.ttm.activemqg.monitor.Monlet;

import com.ttm.activemg.monitor.event.BaseEvent;
import org.apache.camel.Processor;

import org.apache.camel.Exchange;

public class LogMonlet extends Monlet {

@Override
public void configure() {

/I Capture all AMon event message types. All Monlets subscribe to AMon events via
[/ / the O6émonitorod DSL ver b, repdrtoireohverbss an ext ensi
monitor().to("seda:logMonlet™);

/I This Monlet is interested only in LOG_ENTRY event messages, which it will pipe
/I to a Processor to extract some information regarding the logged message
from("seda:logMonlet").choice().
when().language(MEL,"${eventType == LOG_ENTRY}
process(new Processor() {

public void process(Exchange exchange) throws Exception {

/I Get the message body, which is an AMon BaseEvent object

BaseEvent baseEvent = (BaseEvent)exchange.g€}lgetBody();

// Now that we have the BaseEvent, we can get to all the AMon variables. So lets

/I print out some information regarding the LoggingEvent

System.out.printin("LogMonlet: Message message =" +
baseEvent.getLoggingEventMessagé()

System.out.printin("LogMonlet: Message priority =" +
baseEvent.getLoggingEventPriority();
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1)
end();

}
}

So being able to access AMon variables via the BaseEvent comes in handy when creating a
Camel Processor.

TheProperties Filssection of this guide shows you how to use the BaseEvent object within a

process() methodtoaeg re a copy of AMondés dynamically coc
5.3 Methods

Il n previous sections, the guide describes the
that are implicitly invoked via MEL conditional expressions. For example, the MEL expmes
A${broker. brokerName} o invokes the broker obj
returns the brokerds name. Note how you do no
the first character aft emraccérdance withhowsheJUBLe i n | o

takes advantage of the JavaBeans standard). One disadvantage with this JUEL approach towards
invoking the accessor methods is that you cannot pass parameters to the accessor methods.
However, the MEL does provide directackest o a f ew objectsd met hods
parameters, but do not necessarily conform to the JavaBeans standard.

The first of these objects is the java.lang.String object and the following example illustrates how

you can access, from withina MEL@x essi on, the String objectds
par ameters. I n this example, webre invoking t
determine if the broker name starts with fimyb

language(MEL,"${broker.brokerName.startsWith('mykeo)}")

For the above example, notice how the JUEL convention of invoking the methods is not being
foll owed. That is, the methodds entire name i
overloaded (i.e., there exists more than one method with the samee Imat with different input
parameters)Jnfortunately, the JUEL does not inform the MEL as to the number of

parameters associated with the method invocation. Therefore, the MEL always chooses the

version of the method with the least number of parameténg startsWith() method is one

prime example

The following snippet of Monlet source code i
equalsignoreCase() method is invoked within a MEL expression. Also note how the eventType
String object is being conmaped to a String object whose value is specified via the

monitor.properties file. In this case, the Monlet is using a combination of methé&t@petties

File to determine what AMon event message type it should test.
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é
from("seda:SimpleEventMonlet.check_event_type").filter().
language(MEL,"$¢ventType.equalsignoreCase(props.simpleEvent).
process(new Processor() {
public void process(Exchange exchangeyws Exception {
I/l The Camel exchange's body is of type BaseEvent
BaseEvent baseEvent = (BaseEvent)exchange.getin().getBody();
LOG.info("SimpleEventMonlet: event type =" + baseEvent.getEventType()

}
})-end();

The MEL also exposésvome t hods t hat are providedndby the 6
method is called getDestination(String name), which allows you to get a reference to a
Destinatonro bj ect with the specified name. Hereds an
object with the naumedin®dEt® get Stabstics an thht eastmationa c

language(MEL,"${brokegetDestination( TEST.Q").destinationStatistics.messages.count > 100}")

Note how you must specify the methodbés full n

A

The other O6broker 6 medethestthationBtatistics(Sgingmame)ovehield 1 s
is a convenience method for accessing the Des

language(MEL,"${brokegetDestinationStatistics(' TEST.Q'Ymessages.count > 100}")

These two methods are handy to hdwbe Monlet has received an event message that is not
associated with any particular Destination. I
variable is not valid for the event. One such example is the timer event message, which is

described axt.

The two methods described above are provided by an Adgenific object called
MonitorBroker, which both implements and extends the ActiveMQ Broker interface. The two
methods are an extension to the Broker interface.
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5.4 Asynchronous Processing

Many of the example Monlets presented thus far take advantage of seda queues in order to
asynchronously process the event messages that are published by theohkdamer And as
mentioned irchapter 4 The Anatomy of a Monlgf theinitial placement of an event message in
a seda queue is a requirement, because the Moakttjuickly returncontrol to the calling

AMon container

Whenyour Monlet design incorporates a pipeline of seda queues, you should noteathat as
AMon event message forwarded across the pipelirtbe operational rustate otthe ActiveMQ
message broker can chang@hereforethe possibility does exist that the evaluation ML
conditional statementill return different values at different stagdgiee pipeline For example,
thequeue size associated with an ActiveMQ quaag not have breachedcertain thresholdt
stage lof the pipeling but by the time the same event mgssa processed at stage 3, the queue
sizemay havebreachedhe threshtal.

6 The Interval Timer

AMon includes an interval timer that is confi
This property, which is specified in the AM@&moperties Fileis used to enable or disable the
tmerand al so to specify the timerés interval ti

By default, the timer is disabled; however, when it is enabled it will publish a

TIMER_INTERVAL event message every interval time peridefer to theEventTypesTabléor

a listing of all variables that are valid for timer event messagesnable the timer, you simply
assign the fAmonitor.timer interval o property
have your Monlets receive a TIMERNTERVAL event message every 100 milliseconds, you

add the following line to the AMoRroperties File

monitor.timer_interval=100

If you update the property, while the message broker is active, the new property value will take
effect as soon as you save the file. To disable the timer, simply assign the property a value of
zero.

monitor.timer_interval=0

If you want to create a Moel that monitors a resource, but does not do so via potentially high
volume event messages (e.g., MSG_DELIVERED, MSG_CONSUMED, MSG_ACK), then it
can rely on the TIMER_INTERVAL event messages.
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7 SNMP Camel Endpoint

As mentioned in th&NMP Agent and MIBsection of the guide, AMon includes an embedded

SNMP v2 Agent and corresponding MIB. Together, the agent and MIB are used by SNMP
capabl e network management applications to mo
message fioker. By default, the agent automatically generates or produces SNMP notifications
(a.k.a., traps) when the ActiveMQ message broker starts and stogd{@EeNotifications.

This section of the guide describes howrlléds can also generate SNMP notifications. To send

or produce SNMP notifications, the Monlets ut
is provided by the AMon product. This endpoint is essentially an interface that the SNMP agent
provides, viaCamel, that allows the Monlets to produce SNMP notifications.

There are two types of notifications that the Monlet can prodwggingNotificatiorand
MonitorNotification The following sections describe their makeup and provide more
informationonhowti e Monl et s produce the notification v

7.1 SNMP LoggingNotification

This notification is issued by Monlets to notify SNMP management applications that the

ActiveMQ message broker has logged a message with a severity of WARN er. fligtachieve

this, the Monlet subscribes to the LOG_ENTRY AMon event message and simply forwards, via
the Asnmp:trapo Camel endpoint, thogle event m
Monitoring section of the guidéor more information regarding the LOG_ENTRY event and

how to set up AMon to generate these event types.

The following sample Monlet illustrates how simple it is to do this; please refer to the comments
in the example for additional information.

padkage com.acmmonlets;

import com.ttm.activemqg.monitor.Monlet;

import com.ttm.activemg.monitor.event.BaseEvent;
import org.apache.camel.Processor;

import org.apache.camel.Exchange;

/**

*

This Monlet subscribes to LOG_ENTRY event messages and pipesdéived
messages to the SNMP agent via the Asnmp:t
receiving a LOG_ENTRY message, the SNMP agent will generate a
LoggingNotification trap that includes information taken from the LOG_ENTRY
event message.

* X ok ok * *

*/
public class LogMonlet extends Monlet {

@Override
public void configure() {
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/I Capture AMon event message types and place them in the asynchronous seda
/I queue

monitor().to("seda:LogMonlet™);

/I Pipe the LOG_ENTRY event messages to the SNMP Agent who will extract

/I information from the LoggingEvent object for the correspoding LoggingNotification
/Il notification

from("seda:LogMonlet").
choice().
when().languag®EL, "${eventType == LOG_ENTRY}").
to("snmp:trap").
end();

Thatodos really all there is to a Monlet that p
pipes the LOG_ENTRY event messap@& Camelhee dSdNMPI
Upon receiving the LOG_ENTRY event message, t
to theLoggingEvenibject toextract all relativenformation that is used to build the

corresponding SNMP notification.

The foll owing block of ASN.1 notation, which
SNMP LoggingNotification. It gives you an idea of the information that is carried in the
LoggingNotification, and as you can see, a lot of the trap* attributes correlate back to the
LoggingEvenibject.

amgLoggingNotification NOTIFICATIONTYPE

OBJECTS {
trapDateTime, -- date and time stamp of the notification
trapBrokerName, -the brokerds name
trapBrokerld, -- broker id
trapLogClassName, -- the class that generated the log entry
trapLogFileName, -- the classes file name

trapLogLineNumber, -- the line number w/in the file fromvhich the log entry

-- was generated
trapLogMethodName, -- the name of the method that generated the log entry
trapLogThreadName, -- the name of thread the generated the log entry

trapLogTimeStamp, -- the time stamp associated with the log entry
trapLogMessage, -the | og entryds message
trapLogLevel, -- the severity (i.e,. WARN, ERROR, 6ATAL)
trapMachineName  -- the name of the machine from which the log entry
-- was generated
}
STATUS current
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DESCRIPTION "Used for notifying that a message has been logged
to the AMQ log file"
m={amqTraps 1}

The SNMP agent assigns values to the trap* attributes prior to sending the notification. The only
thing the Monlet has to do is forward the LOG_ENTRY event message to the agent.

The SNMP Notificationssection of the guide shows you how to configure, via the AMon

Properties Filethe hosts that are to receive the notifications. However, your Monlet can specify

its own list of hosts in addition to the ones listed in the properties file. Below is the LogMonlet

again, but this time it is specifying, via a Map object, a communityccalld TTMLocat i ons o
contains two hosts cal Whedthe SNDIP dg&Oeéceivesitie A TAMP A
LOG_ENTRY event message, it will check if the Monlet has specified such a Map object in the
Camel Exchange object. If the object exists in the Exchahgeagent will send the notification

to the hosts that are specified in the Map object.

Note how the Monlet uses tivonlet.setSNMPCommunityMagfatic method to nail the Map
object to the Camel Exchange object prior to forwarding the LOG_ENTRY mas#age to the
agent.

package com.acnmaonlets;

import java.util.HashMap;
import java.util.List;
import java.util.Vector;

import com.ttm.activemqg.monitor.Monlet;

import com.ttm.activemg.monitor.event.BaseEvent;
import org.apache.camel.Processor;

import org.apache.camel.Exchange;

/**

*

* This Monlet subscribes to LOG_ENTRY event messages and pipes the received

* messages to the SNMP agent via the Asnmp:t
* receiving a LOG_ENTRY message, the SNMP agent wilegate a

* LoggingNotification trap that includes information taken from the LOG_ENTRY

* event message.

*

*/
public class LogMonlet extends Monlet {

@Override
public void configure() {

° I P addresses | ike fA123.45.67.890 are also permittec
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/I Capture AMon event message types and place them in the asynchronous seda
/I queue

monitor().to("seda:LogMonlet™);

/I Pipe the LOG_ENTRY event messages to the SNMP Agent who will extract

/[ information from the LoggingEvent object for the correspoding LoggingNotification
/I notification

from("seda:LogMonlet").
choice().

when().language(MEL, "${eventType == LOG_ENTRY?}").
process(new Processor() {
public void process(Exchange exchange) throws Exception {

/I Create a Map containing the communities and host(s) at those communities
/l that we would like to send the trap to. This Map will be mergél tive

/I community and host information (if any) that is located in the AMon

/I properties file.

HashMap<String, List> hostMap = new HashMap<String,List>();
Vector<String> hosts = new Vector<String>();

hosts.add("DIEGQ");

hosts.add("TAMPA");

hostMap.put("TTMLocations", hosts);

/I Use this static method to pass the hostMap to the SNMP agent
Monlet.setSnmpCommunityMap(exclge hostMap);

/l forward on the BaseEvent object
exchange.getOut().setBody(exchange.getin().getBody());

}
D. to("snmp:trap”).
end();

7.2 SNMP MonitorNotification

The MonitorNotification is the second type of SNMP notification that a Monlet can generate,

and it is used to send general monitoring information to the SNMP management applications.

For example, a Monlet can send this notification if a particular resbiwscet hr eshol d has
breached, a destination (queue or topic) no longer has consumers, or a particular client

application has connected with the message broker.
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Here is the ASN.1 notation for the MonitorNotification

amgMonitorNotification NOTIFICATIONTYPE
OBJECTS {
trapBrokerName,
trapBrokerld,
trapDateTime,
trapMonitorPropertyName,
trapMonitorResourceName,
trapMonitorPropertyValue,
trapMonitorMessage,
trapMachineName
}
STATUS current
DESCRIPTION "General purpose monitoring notification. Typical
in response to a gauge or counter breaching a
threshold"
:={amqTraps 4 }

The SNMP agent will assign values hettrap* attributes. However, there are a handful of

attributes whose values should be specified by the Monlet before it forwards the event message
to the SNMP agent. These are the attributes
class providea handful of static convenience methods that the Monlets use to specify the values
for the trapMonitor* attributes. The following lists and describes all the Monlet setSnmp* static
methods.

/**
* The monlet uses this method to specify the @ainthe property that triggered the
* MonitorNotification. For example, the name can be a threshold like
* 'maxNumberOfMessages', ‘'maxNumberOfConnections’, or ‘'minNumberofThreads’, etc.
*/
public static void setSnmpTrapMonitorProgg®&ame(Exchange exchange,
String propertyName);

/**

*

The monlet uses this method to specify the the ASCII string representation
* of the value associated with the property name that triggered this
notification. For exanple, this can be the value of a threshold that was
breached and caused the triggering of the MonitorNotification.

*

*

*/
public static void setSnmpTrapMonitorPropertyValue(Exchange exchange,
String propertyValue);

/**

* The monlet uses this method to associate a message with a monitor

Copyright 2009, Total Transaction Management
www.ttmsolutions.com




Revision 2.0.0 ActiveMQ Monitor 43

* notification.

*/

public static void setSnmpTrapMonitorMessage(Exchange exchange,
String message);

/**

* The monlet uses this method to siethe name of the resource

* associated with the triggering of the MonitorNotification (trap). For

* example, the name of a queue or topic.

*/

public static void setSnmpTrapMonitorResourceName(Exchange exchange,
String resarceName);

/**

* The monlet uses this static method to nail its snmp commboiy

* map to the exchange; this will then allow the snmp agent to access

* the optional map

*/

public static void setSnmpCommunityMap(Exchange exchange, Map communityMap);

The Monlet must set at least one trapMonitor* attribute. If not, the following exception is
thrown.

com.ttm.activeng.snmp.camel.SnmpProducer.@ss(): Insufficient information to generate
meaningful snmp notification

What follows is an example of a Monlet that sends a MonitorNotification whenever it receives
any event message type. Prior to forwarding the message to the SNMP agent, it irevokes th
Monlet.setSnmp* static methods to set the corresponding MonitorNaotification attributes. Please
note that this is just an example of how to invoke these static methods.

package com.acnmaonlets;

import java.util. HashMap;

import java.util.List;

import java.util.Vector;

import com.ttm.activemqg.monitor.Monlet;
import org.apache.camel.Processor;
import org.apache.camel.Exchange;

public class SnmpMonlet extends Monlet {

public void configure() {
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/I Subscribe to AMon events and forward to sgdeue so that the event can be processed

/I asynchronously
monitor().to("seda:snmp");

from("seda:snmp”).
process(new Processor() {

public void process(Exchange exchange) throws Exception {

// do some sort of processing here
Monlet.setSnmpTrapMonitorPropertyName(exchange,"somePropertyName");

Monlet.setSnmpTrapMonitorPropertyValue(exchange,"1234");
Monlet.seBnmpTrapMonitorResourceName(exchange,"someResourceName");

Monlet.setSnmpTrapMonitorMessage(exchange,
"Hello World From The SnmpMonlet");

// forward on the BaseEvent object
exchange.getOut().setBody(exchange.getin().getBody());

D.to("snmp:trap™);

8 JMX CamelNotification Endpoint

AMon provides a Camel endpoint through which Monlets can send JMX notificafiosenda

JMX notification,aMonlet utilizesa Camel endpoiriRI stringoffij mx : not i f y o.
is essentially &NotfieroMBean(fea Iensote screAnsShotrbélamfich

performs the actual sending of the notificataijectto the IMX clients
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g5 pid: 5956 C:\Program Files\AMQ\apache-activemg

_Overwew Memory | Threads Classes VM Summary\ MBeans

_ +-) JMImpIementatlon
= Q TTM_ACTIVEMQ_MIB
|- TTM_ACTIVEMQ_MIB_Amq
| @) java.lang
| B iQ java.util.logging
|2 L) orq.apache.activemq
. =+ localhost
[+ Broker
+-{C7) Connector
-v d Monitor
[+ ActiveMQ Monitor
=113 Motifier
. =G ActiveMQ Notifier
[#-Attributes
«Ir Operatlons
@) SNMP
1+v i) NetworkConnector
& i) Queue
[#-{) Topic
#-{-) ora.apache.camel

The screenshot above illustrates khi@eannavigationtreeof a JConsole sessiolm the tree,

note theAMon fiNotifiero MBeanand underneath that MBeafsonote thehighlighted

ANoti fi stang.iThre|[ ZA] @ ] 0 p o ristainadificatienfcounter that Ists yjou n g
knowthatyou have subscribed to notifications and the number of notifications that have been
received. When you first subscribe to notifications or clear existing notifications ayeuain

empty set of brackets likbis,i [ As depicted in the screenshot below, if you do not
subscribe to notifications, the A[ ]0 substri
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pid: 4316 C:\Program Files\AMQ\apache-acti... @@@

' Overview | Memory | Threads | Classes | YM Summary | MBeans L ==

) B

-

[+ MImplementation

£-{07) TTM_ACTIVEMQ_MIE

) TTM_ACTIVEMQ_MIE_Amaq
) java.lang

1-7) java.util.logging

=-_) org.apache. activemq
=12 localhost

(-3 Broker
[#)-{7) Connector
(=429 Monitor
. - ActiveMQ Monitar
=) Motifier
| 2@ ActiveMQ Notifier
[#-Attributes
@--Operations
. Notifications
([0 SNMP
[#)-{) NetworkConnector
-7 Queue
[#-{) Topic

[#-{7) org.apache.camel

To subscribe to natifications, sinyt | i ¢ k
ANoti fi cat irightpatelirccreenshot bélcsat éhe bottomof thebuffer or panel

on

ANoti ficat

i onso

and

you are presented with three buttons: Subscribe, Unsubscribe, and Clear. Click on Subscribe to
subscribe and begin to receive notifications from Monlets.

pid: 4316 C:\Program Files\AMQ\apache-activemq-5.3-SNAPSHOT\bin\../bin/run.jar start

#-{_2) IMImplementation -~
- TTM_ACTIVEMQ_MIB il
#H-) TTM_ACTIYEMQ_MIB_Amq
#-{7) java.lang
#-{7) java.util.logging
(=14 org.apache.activemq
=\ localhost
- Broker
#-{_) Connector
(=149 Monitor
#(8 ActiveMQ Monitor
(=13 Motifier
=33 ActiveMQ Moti
[+ -Attributes
#-Operations
() SMNMP
#{) NetworkConnector
#-{7) Queue
{2 Topic Lo
(#-{_7) org.apache.camel v

+

[

| Overview || Memory | Threads || Classes | M Summary | MBeans |

Motification buffer

TimeStamp = Type UserData

Seqhum Message Event

Source

[ Subscribe ][ Unsubscribe ][ Clear ]

The screenshot below depicts 2 notifications that have been received by the JConsole.
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pid: 4316 C:\Program Files\AMQ\apache-activemq-5.3-SNAPSHOT\bin\../bin/run. jar start

| Overview | Memory | Threads | Classes || ¥M Summary | MBeans | =
| -2 MImplementation || Motification buffer

| @) TTM_ACTIVEMQ_MIB

| @) TTM_ACTIVEMQ_MIB_&mq : : : i . . .
& £ javalang 12:54:24:234 [jmx.attribut... | 4 !The 'Q.REQ' resource’s current q... [javax.ma... jorg.apac... |
‘ ) java.util.logging 12:54:11:218 hmx.attribut... ] 13 |The 'Q.REQ' resource's current q... [javax.ma... |org.apac... |

TimeStamp = Type Use... SegNum Message Event Source

=R org.apache.activemg
=7 localhost
[+-33 Broker
[#-{7) Connector
(=) Monitor
[+ ActiveMQ Monitor
(=) Motifier
(= ActiveMQ Notifier
[#-Attributes
[#-Operations
;
#-(05) SNMP
[#-15) NetworkConnector
[#-{7) Queue
[#-17) Topic
| ®-{7) org.apache.camel

[ Subscribe ][ Unsubscribe ]| Clear |

The fAMessageo c ol u BinngabjecttHatehe Maenlettatassignactshe a g e
notificati on obj &heTideStampeasdsSagien caluning reéflecuthe ealues
that the Monl et assigned t o t he numberattributes at i on
respectively If the Monlet does not assign values to these twibates,then the Notifiemill

assign values to the two attributene Type, Event, and Source columns have no significance.

The Monlet has the option of passing a String (Messaggftrabute ChangeNotificatiombject

to the Notifier. If it is a String object, the Notifier will create AttributeChangeNotification

object and assigns the String to that object. It will also asssgguence numbeand time stamp

value to the justreatedAttributeChangeNotificatiombject. If the Monletreates angasses an
AttributeChangeNotificatom bj ect t o t he Notifier, the Notifi
sequence number and time stamp attribatesassigned value#f the Monlet creates an
AttributeChangeNotificatiombject,thenit also has the option of assigniagalue to the

UserData attribute (séotification).

Please refer to the JmxMonlet.java file e ttom.acme.monlets packagean example of a
Monlet that sends JMX notifications. The source code for the com.acme.monlets package is
included in the AMon product archive file (sEgample Monlets
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9 Installing AMon

9.1 Installing the AMon Files

Installing AMon is a relatively easy process comprising these steps.

1. Downloadthe AMon zip (Windows) or gzip (Unix/Linux) archive fiend copy ito the
target ActiveMQmachine

2. Extract the files from the archive file into the ACTIVEMQ_HOME directory. This will place
files into the conf, docs, lib/optional, aedample subdirectories

On Unix/Linux:

cd $SACTIVEMQ_HOME
gunzip /path/to/amcd.1.0.tar.gz
tar xvf /path/to/amoi.1.0.tar

3. Obtain dicense key file and place the file in th@kCTIVEMQ_HOME/conf directory. If you
are running an embedded broker (i.e., your apjpdicand broker are running withthe
same VM), make sure to place the license file in the broker's classpath

4. After you have developed one or more of your own Manlatce the jar file(s) that contain
your Monlet class files into the ACTIVEMQ_HOME/lib/optional directory

Thatos it! I nstallation is now complete; now
to load AMon and your Monlets on startup, whiclalisexplained in the next section.

9.2 Loading AMon into the ActiveMQ Message Broker

To have the ActiveMQ message broker load the AMomaineron startup, you must define an
AMonspeci fic plugin bean within theflenlmssage br
default ACTIVEMQ_HOME/conf/activemqg.xml). There are two options you can take, with the

first being depicted in the XML listing below, which is a snippet of an ActiveMQ message

brokerd6s XML configuration filfemomiott @r dv,0wi 4 hae
outside the <broker> element and is reference
Option #1

<l-- ActiveMQ Broker Configuration File-->

<beans

xmIns="http://www.springframework.org/sema/beans"
xmins:amqg="http://activemq.apache.org/schema/core"
xmlins:xsi="http://www.w3.0rg/2001/XMLScherviastance"
xsi:schemalocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spbegns?.0.xsd
http://activemq.apache.org/schema/core
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http://activemqg.apache.org/schemal/core/activenorg.xs¢>

<!-- Allows us to use system properties as variables in this configuratiorfile
<bean class="org.springframework.beans.factory.config.PropertyPlaceholderConfigurer">
<propertyname="locations">
<value>file:${activemq.base}/conf/credentials.properties</value>
</property>
</bean>

<broker xmlns="http://activemq.org/config/1.0" brokerName="secprototype"
dataDirectory="${activemq.base}/datplugins="#monitor " >
€
<transportConnectors>
<transportConnector name="openwirafi="tcp://localhost:61616" />
</transportConnectors>
€
</broker>

<bean id="monitor" class="com.ttm.activemqg.monitor.MonitorPlugin"/>
</beans>

Thatos it! With those two minor additions to
youbdve configured tamestaARiasThegCenfigormpAMensectioom | o a d
of this document will show you how tmnfigure AMon and the Monlets that it hosts.

The second option is depicted in the XML snippet below. With this approach, note how the
Amonitoro bean i's defi ned wi-edementandithatetis<br ok e
no longer referencedva t he br oker el ementés Apluginso at
specify a name space (i.e., xmne ht t p: / / www. spri ngf r)fomeewor k. or g
AMon or monitor bean

Option #2
<l-- ActiveMQ Broker Configuratiorrile -->

<beans
xmins="http://www.springframework.org/schema/beans"
xmins:amqg="http://activemq.apache.org/schema/core"
xmlins:xsi="http://www.w3.0rg/2001/XMLScherriastance"
xsi:schemalocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/sptirgns2.0.xsd
http://activemq.apache.org/schema/core
http://activemq.apache.org/schema/core/activeorg.xs¢>

<!-- Allows us to use system properties as variables in this configuratiorsfile
<bean class="org.springframework.bedactory.config.PropertyPlaceholderConfigurer">
<property name="locations">
<value>file:${activemq.base}/conf/credentials.properties</value>
</property>
</bean>
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<broker xmIns="http://activemq.org/config/1.0" lkeyName=Dbroker1'
dataDirectory="${activemq.base}/data">

<transportConnectors>
<transportConnector name="openwirafi="tcp://localhost:61616" />
</transportConnectors>

<plugins>
<bean id="monitor"
class="com.ttm.activemg.monitor.MonitorPlugin"
xmIns="http://www.springframework.org/schema/beans"/>
</plugins>

</broker>

</beans>

When the ActiveMQ message brolgerccessfully loagland stad the ActiveMQ message
broker, you will see the following informational messsgen t he br oker 6s systen

INFO MonitorPlugin - AMon License Key Is Valid

INFO MonitorPlugin - Starting SNMP

INFO MonitorPlugin - Started

You wi ||l not see the AStarting SNMPawilnessage

instead see the following message

INFO MonitorPlugin - SNMP has been disabled

If your AMon license file is ot valid or has not been installethen you will see a corresponding
error message wi t Roraxdmple, it AMOREIMNOL find thé licexse file it
will put out this ERROR message to the console.

ERROR MonitorPlugin - Unable to locate AMon license file

If the license file has expired, AMon will put the following ERROR message out to the console.
ERROR MonitorPlugin - AMon License Key has expired

If the license key file could not be found or has expited ActiveMQ message brokerliMoad

AMon, butit will not be started.

9.3 Loading Your Monlets into the ActiveMQ Message Broker

The final step in the installation process is to configure the ActiveMQ message broker to load
your Monlets when it starts up. To do this, all you hawaotés define a Camel context within
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the ActiveMQ message brokerdéds XML configurat:.
that contain your Monlets. As an example, take a look at the following ActiveMQ message
broker 6s XML c¢ on flholgl bowa Camelgontéext dnceits pabkagesehave been
defined.

<I-- ActiveMQ Broker Configuration File-->

<beans
xmins="http://www.springframework.org/schema/beans"
xmins:amqg="http://activemq.apache.org/sata/core"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchemastance"
xsi:schemalocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schemaéms/springbeans2.0.xsd
http://activemq.apache.org/schema’/core
http://activemq.apache.org/schema/core/activeorg.xsd>

<!-- Allows us to use system properties as variainlekis configuration file->
<bean class="org.springframework.beans.factory.config.PropertyPlaceholderConfigurer">
<property name="locations">
<value>file:${activemq.base}/conf/credentials.properties</value>
</property>
</bean>

<broker xmlns="http://activemq.apache.org/schema/tdmokerName=brokerI
dataDirectory="${activemq.base}/data" plugins="#monitor">
e
<transportConnectors>
<transportConnector name="openwirati="tcp://localhost:61616" />
</transportConnectors>
e
</broker>

<bean id="monitor" class="com.ttm.activemq.monitor.MonitorPlugin"/>
<camelContext id="AmonCamel" xmIns="http:// camelapache.org/schema/spring">
<package>om.acme.monlets</package>

</camelContext>

</beans>

That 6s al | it t akes! When the broker starts,
Monlets are ready to go.

You can also define more than one Camel context (just make sure to give them different bean
ids), each with one or more Monlet packages. Just remember that Monlets cannot communicate
with one another if they are in different Camel contexts.
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If you also lappen to have neAMon related Camel contexts defined in your activemqg.xml file,
make sure the AMon Camel contexts are defined after alAildon Camel contexts (see the
example below). Not doing so will result in spurious events being generated.

<I-- ActiveMQ Broker Configuration File-->

<beans
xmlns="http://www.springframework.org/schema/beans"
xmins:amqg="http://activemq.apache.org/schema/core"
xmins:xsi="http://www.w3.0rg/2001/XMLSchemastance"
xsi:schemalocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/sptirgns2.0.xsd
http://activemq.apache.org/schema/core
http://activemq.apache.org/schema/core/activeorg.xsd">

<!-- Allows us to use system properties as variables in this configuraticrfile
<bean class="org.springframework.beans.factory.config.PropertyPlaceholderConfigurer">
<propertyname="locations">
<value>file:${activemq.base}/conf/credentials.properties</value>
</property>
</bean>

<broker xmlns="http://activemq.apache.org/schema/tdmokerName=brokerI
dataDirectory="${activemq.base}/data" plugins="#monitor">

e
<transportConnectors>

<transportConnector name="openwirati="tcp://localhost:61616" />
</transportConnectors>

7

e
</broker>

<bean id="monitor" class="com.ttm.activemg.monitor.MonitorPlugin"/>

<!I-- Ensure that nonAMon camelContexts are always defined prior to AMonrrelated
camelContexts-->

<camelContext id="camel" xmIns="httpcdmelapache.org/schema/spring">
<package>org.foo.bar</package>
<route>
<from uri="activemqg:example.A"/>
<to uri="activemq:example.B"/>
</route>
</camelContext>

<camelContext id="AmonCamel" xmIns="http:// camelapache.org/schema/spring">
<package>com.acme.monlets</package>
</camelContext>

</beans>
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9.4 Example Monlets

The anon-<versiork.zip or .gzip archive file also includes a handful of example Monlets, which

can be found in the archigsexample/monlets directorySee the README.TXT file for the

deployment and configuration instructions for these Monlis.directory also includes the
corresponding source codeds Mavwvanbeysedtoj ect obj
rebuild theexample Monlets package

10 Configuring AMon

So now that youbébve |l earned how to install/loa
to configure AMon in general. This section of the guide describes how to configure various
AMon components.

10.1 Properties File

AMon and the Monlets that it hosts are primarily configured and managed through an external
properties file. By default, this properties
file anywhere in the Aath(ACTeVENDR GLABSSPATHYmtitd e f a u |
is best to place it in the ACTIVEMQ_HOME /conf directory. If you would like to place the file

out side the ActiveMQ class path or change its
bean property to specify the new ddion and/or name. Below is a sample message broker XML
configuration file that il lustrates bolde use o
<I-- ActiveMQ Broker Configuration File-->

<beans

xmins="htp://www.springframework.org/schema/beans"
xmins:amqg="http://activemq.apache.org/schema/core"
xmins:xsi="http://www.w3.0rg/2001/XMLScherrastance"
xsi:schemalocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/sptirgns2.0.xsd
http://activemq.apache.org/schema/core
http://activemqg.apache.org/schema/core/activenrg.xsd">

<!-- Allows us to usesystem properties as variables in this configurationfie
<bean class="org.springframework.beans.factory.config.PropertyPlaceholderConfigurer">
<property name="locations">
<value>file:${activemq.base}/conf/credentials.properiealue>
</property>
</bean>
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<broker xmlns="http://activemq.apache.org/schema/tdmmkerName="secprototype"
dataDirectory="${activemg.base}/data" plugins="#monitor">

e
</broker>

<bean id="monitor" class="com.ttmtaemg.monitor.MonitorPlugin">
<property name="propertiesFile" value="c: \temp\myMonitor.properties"/>
</bean>

<camelContext id="camel" xmIns="httpcdmelapache.org/schema/spring">
<package>com.acme.monlets</package>
</camelContext>

</beans>

Through the monitor properties file you:

e Control the event message types that AMon will publish. Recall that by default the
publishing of all event messages is disabled.

e Define Monletspecific properties.

e Define SNMRspecific properties

There are two types of properties that can be defined in the properties file: Monitor and Monlet
specific propert i e sspeciiceptogediesfAiprogeity nare that tollows Mo n i
t he @ mevanttype dornmat is used to designate a Boolean property that enables/disables

the publishing of the corresponding event message type.&vsnktype portion of the

property name must match one of the event types listed in the event types table(d€eypes
as Constanjs, but 1t must be in | ower <case. For exa

or more Monlets that would like to receive ADD_CONNECTION and

REMOVE_CONNECTION event messages. To enable the publishingsé thwo event

message types, define the two properties cal/l
Amonitor. remove_connectiond and assign them b
properties file example illustrates.

# Enable the publishing of the ADDGBNECTION and REMOVE_CONNECTION
# event message types.

monitor.add_connection=true

monitor.remove_connection=true

Please note that the entire property name must be in lower case.

Properties with the Amonitor.to prefix are res

As mentioned in a previous section, by default AMon will not publish any event messages. You
must decide what event types youodd | i ke your

Copyright 2009, Total Transaction Management
www.ttmsolutions.com




Revision 2.0.0 ActiveMQ Monitor 55

of the corresponding event messages. Use caution when chodsihgwents to enable, because
enabling too many or all events will result in an overall performance degradation. In particular,

use caution when enabling what can easily bec
MSG_DELIVERED and MSG_CONSUMED.

N o w Idiscusé Iionlespecific properties, which can be assigned any name as long as they
dondt conflict with t ksgecifig preperiies. A Bldnikpedifes cr i bed

property is one that can be referenced within a MEL expression statement.figréxa , | et 6's
suppose that youbve got the proper-specfic fil e d
propertiesandtwoMonltpeci fi ¢ properties called, fAmyBro

# Enable the publishing of the ADD_CONNECTION and REMOVE_Q&ECTION
# event message types.

monitor.add_connection=true
monitor.remove_connection=true

# Monletspecific properties

myBrokerName=fred

maxThreads=100

The AmyBroker Named property can be referenced

language(MEL,"${broker.brokerName == props.myBrokerName}")

Let6bs take a closer | ook at whatdés happening
testing whether the ActiveMQ brokerds name ma
AmyBroker Namedhprdpeokgr. broker Nameo portion
MEL mapped O6broker6 vari Brdkérebjtectr@d ege@tnBreok éirel
met hod and thus acquire the name of the host.i

portion of the expression i s usi ndlapollleet MEL ma
that contains all of the properties defined in the properties file. And in this particular case, the
AmyBr oker Nameo property is being referenced.

Letds take a | ook at another exampl e.
language(MEL,"${vm.totalStartedThreadCount >= props.maxThreads}"

In the above example, the MEL expression is testing whether the hosting virtual machine has

started more than 100 threads since it was first launched. In this case, the left hand portion of the
expression is wusing the YnwaNachM&Qbjesaadrits abl e t o
getTotalStartedThreadCount() method. And as in the previous example, the right hand portion of
the expression i s once again usi ng MapolgectMEL ma
that contains all of the properties defined in the properties file. However, in this case the String
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value of the O6maxThreadso6 pr operdretuensvaluesf bei ng
the getTotalStartedThreadCount() method.

You can also use the UELOGOs bracket notation t
need to access a property name that includes
wanted to access one of the moniecific properties (e.g., monitor.timer_interval) and you

used the dot notation, as this example illustrates.

language(MEL,"${props.monitor.timer_interval >= 5000}")

The above statement results in an error, becauseEheMat t empt s t o access t |
O6monitord property and then that objectds Ot
As an alternative, you can use the bracket notation to access the property, as illustrated in this
example.

languagé MEL, " ${ props[ Omonitor.timer _interval 6] >-=

If you make any changes to the properties file, while the ActiveMQ message broker is running,
AMon automatically detects that the file has been modified, reloads the file, and the new
property values takeffect immediately. In this way, AMon allows you to dynamically re
configure your Monlets.

Your Monl et can also access the properties fr
Below is a snippet of Monlet code that illustrates how the Monlet is iterating through the
properties from within the process method.

package com.acnmaonlets;

import java.util.Properties;

import java.util.lterator;

import com.ttm.activemqg.monitor.event.BaseEvent;
import com.ttm.activemg.monitor.Monlet;

import org.apache.camel.Processor;

import org.apache.camel.Exchange;

public class PropertiesMonlektends Monlet {
public void configure() {
/I Subscribe to AMon events and forward to seda queue so that the
/I event can be processed asynchronously

monitor().to("seda:PropertiesMonlet");

from("seda:PropertiesMonlgt"
process(new Processor() {

public void process(Exchange exchange) throws Exception {
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/'l Access the messageb6s body, cast it to
// to get the properties and iée through them
BaseEvent baseEvent = (BaseEvent) exchange.getin().getBody();
Properties props = baseEvent.getMonitorProperties();
for (Iterator i = props.keySet().iterator(); i.hasNext();) {
String key = (String) i.next();
System.out.printin("PropertiesMonlet: Key =" + key +
"Value =" + props.get(key).toString());
}
}
D;

}
}

Note hrow the Monlet uses the Camel exchange object to get the message body. All the event
messages that the AMon core plugin component publishes to the Monlets are of type
com.ttm.activemqg.monitor.event.BaseEvent. Therefore, your Monlet has access to the ilBaseEve
object and its 6getd methods. The BaseEvent ds
the AMon properties object. Another BaseEvent method that Monlet developers will find

interesting is the getEventType(), which returns the String representditibe event type.

10.2 JMX Client

You can also update the properties through a JMX clienthi&@Console AMon includes JMX
MBeans through which you can manage é&Mseelhe Management Consdlé’he MBeans
allow you to invoke the following propertigslated operations:

e View Properties. this operation will display the current list of properties and their
values.

e Put Property: this operation allows you to add a new property or change the value of
an existing property

e Remove Property this operation allows you to remove an existing property. Please
note that removing a Monit@pecific property sets the value of thabgerty to its
default setting.

e Save Propertiesthis operation will write out the current set of properties and their
values to the external properties file.
JMX client, you can use this operation to enghe¢ your updates will remain valid
the next time the message broker is started.

10.3 Log4J Monitoring

AMon can be configured to monitor messages that are written to the ActiveMQ log file, which is
typically called fAacti vemqg.ME/dagpbbrokenmdmd co.c at ed i
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Only messages with the following log4j priorities or levels will be monitored: WARN, ERROR,
and FATAL. Also, AMon will only monitor those messages that are generated by object
instances that bel ong ckage.t he fiorg. apache. acti

To enable the monitoring of log4j messages, you must edit the log4j.properties file, which is
|l ocated in AACTI VEMQ_HOME/ conf, as foll ows.

1. Append the A, monitoro string to this I|ine
log4j.rootLogger=INFO, stdout, out

The above line must end up looking like this.

log4j.rootLogger=INFO, stdout, ouinonitor

2. Add the following lines to the end of the file.

# Monitor appender

log4j.appender.monitor=com.ttm.activemg.monitor.Appende
log4j.appender.monitor.layout=org.apache.log4j.PatternLayout

log4j.appender.monitor.layout.ConversionPattern=%ed. B4 5t] %5p %-30.30c{1} - Yom%n

You must then make sure to set the monitor.log_entry property Priperties Fileto true like
so.

# Enable the publishing of the LOG_ENTRY event message type

monitor.log_entry=true

Thatodés it! With those two simple edits, AMonN
LOG_ENTRY event message type.

10.4 SNMP Agent

This section describes how to configure AMoONOG
|l ists and describes all of the agentds config
Act i v e MQdvsiguvatdifile.

Variable Name Default Value Description

snmpCommunity
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activemq

The community name used for sending
SNMP notificationdo SNMP network
management applications.

snmpHostName

The mach
address

This is the hostname or IP address that tt
agent uses facommunicating with the

SNMP managemeripplicationstherefore,
management applications must send SNN
requests to this hostname or IP address.

This also comprises the default lidttarget
hostnames or IP addresses that the agiin
target forsending notifications (traps$o by
default, SNMP notifications wilbnly be sen
to the local or hosting machin@lease see
SNMP Notificationsfor details on how to ad
hostnames to theotification targetist.

Specifying an IP address of 127.0.0.1 carn
problematic on some machines. It is
recommended that VY
public IP address.

snmpMaxActiveClientCount

10

The maximum number afetwork
management applications thhe SNMP
agent can communicate with.

snmpPort

8085

This is the port number that the agent use
for communicating with the management
applications. Management applications m
send SNMP requests to this port.

snmpTrapPort

snmpPort+1

This is thetargetport number that the ager
uses for sending SNMP notifications (trag
SNMP management applications should

| i sten on this port
notifications.

useSnmp

true

Set to Nnfalseodo t o (
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