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What is ActiveMQ?

¢ Apache ActiveMQ is a fast open source
JMS 1.1 Message Fabric which; supports
clustering, peer networks, discovery, TCP,
SSL, multicast, persistence, XA and
Integrates seamiessly into J2EE 1.4
contalners, light- weight containers and
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What Is Messaging?

¢ Most generally, leosely-coupled communication
Petween two or more entities.

o Generally; connetes:
— Middlewares selution

Use! in| the context off distributed computing
ADIlItY te opEerate 1IN al NeteErogeneoUs ENVIreRImMENT
Coerdination By ar Droker O adenlt
Messages can be stored), routed, transfiormed
Avallapilitysaneraelivery/ duaiaitees
ASYRCHRONOUSICOMIMURMGCaEIGN




What is JMS?

¢ Message oriented middleware for sending
asynchronous messages between two or
more; clients.

¢ JSR 914.

¢ Elements : providers, clients, producess,
CONSUMErS, IMessades, quelEes) andl topics.

9 SlppeLts polnt-torpeint (qUuete) anad
pUBlIShySUBSERBENMOEEISH(tOPIES):




What is JMS?
Consumer/Receiver

public void receive () throws Exception {

ConnectionFactory factory = . . . ;
Connection connection = factory.createConnection() ;
Session session = connection.createSession (false,Session.AUTO ACKNOWLEDGE) ;
// listen on our ‘java’ queue
Destination destination = session.createQueue (receiveQueueName) ;
MessageConsumer consumer = session.createConsumer (destination) ;
consumer.setMessagelistener (new MessagelListener () {

public void onMessage (Message message) {

try {
System.out.println ("Got message '" + ((TextMessage)message) .getText ()+"'");
} catch (JMSException e) {

System.out.println ("exception " + e);

1)

connection.start () ;

System.out.println ("Listening for 15s");
Thread.sleep(15000) ;

session.close () ;

Connection.close () ;




What Is JMS? (Sender/Producer

public void send() throws Exception {
ConnectionFactory factory = . . .;
Connection connection = factory.createConnection() ;

Session session = connection.createSession (false,Session.AUTO ACKNOWLEDGE) ;

Queue queue = . . .;

MessageProducer producer = session.createProducer (queue) ;

// create our message

Message message = session.createTextMessage ("Greetings from JMS!") ;

// construct a reply-to destination - our java queue - on the message. this is optional!
Destination destination = session.createQueue (receiveQueueName) ;

message.setJMSReplyTo (destination) ;

producer.send (queue,message) ;

session.close () ;

connection.close () ;




What is ActiveMQ?

¢ Broker based
— Producers deliver messages to a broker

— CONSUMErs receive messagdes from a
broker

9 Slppertstighravailability threudi
the use of redundant brokers

¥ ProvidesrthediMSHimplementation ol
Apache GEERGMIMG




Transport Options

¢ ActiveMQ@ supports multiple transport
configurations.

— ranspoert URIS:
¢ In-precess/VMI — fior communicating WIthl IN-PrOCESS Broker:

¢ [P multicast — needs reliability, Iayer added.
o ICP UIDR HiRP, SSIE, and more...

—faveredrURIS:

o Reliable/EalloVer = reCONNECE, fESENE) FEREENR
o \Elge/Feslotfe — zlelels geeapipiaet = faollezitior) leejle.
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Transport URIs

¢ Basic Transport URISs:

TCP:

tcp://localhost:61616,tcp://remotehost:61616

VM/In-Process:

vm://brokerl?marshal=false&broker.persistent=false

¢ Layered Tiransport URIs:

TCP w/ Failover:

failover: (tcp://localhost:61616,tcp://remotehost:61616)?initialReconnectDelay=100

Multicast w/ Discovery:

discovery: (multicast://default)?initialReconnectDelay=100




Tlopologies

» ActiveMQ supports multiple broker
configurations
— Single broker

— Active broker withh passive, fiallover
Proker

— Fully connectear nEtWOLRK Off BROKERS
S RPEEIIONPEEN:




Master/Slave

¢ All brokers try to acquire a lock on
the database

¢ First one wins
¢ Lock released on broker death
» Acduired by the next master




Network of Brokers

¢ Composed of multiple active brokers

¢ Producers and consumers connect to
any: Broker

¢ Messages are relayed firom broker to
Proker
¥ lirivial ter confiigure
— MUlticast AiISCOVERY O
— Eixed ISt O BrOKErS: o)
— PllggableraiscoVery mechanisi




Running the Broker

¢ Configure the brokers
— Wirite a Spring XML config| file.

— Really it's Xbeans translating te Spring
XMIE

— Basiic configuiration Isi about 10 Ines;

¢ RUR the Drokerapplication

— CoNniig can come ireml ther e systenm o
classpati throuahnsxbean:s URILE

¥ EXanplESs::




Minimal Broker Configuration
And Invocation

¢ Basic config runs with JMX, journaled JDBC for persistence,
on multicast with the default transport connector.

<beans xmlns="http://activemg.org/config/1.0">
<bean class="org.springframework.beans.factory.config.PropertyPlaceholderConfigurer"/>
<broker usedmx="true">
<managementContext>
<managementContext connectorPort="1099" jmxDomainName="org.apache.activemg"/>
</managementContext>
<persistenceAdapter>
<journaledJDBC journalLogFiles="5" dataDirectory="S${activemg.home}/activemg-data"/>
</persistenceAdapter>
<transportConnectors>
<transportConnector name="default" uri="tcp://localhost:61616"/>
</transportConnectors>
<networkConnectors>
<networkConnector name="default" uri="multicast://default"/>
</networkConnectors>
</broker>

</beans>

o RURNtHENIROKER:

C:\proj\incubator-activemg-4.0.2\bin>activemg xbean:file:/proj/activemg/minimal-broker-config.xml




A Closer Look At Broker Config

<beans xmlns="http://activemg.org/config/1.0">
<bean class="org.springframework.beans.factory.config.PropertyPlaceholderConfigurer"/>
<broker useJmx="true"> <!- enable JMX in the broker -->
<managementContext>
<!-- define the connection port for JMX and the name of the broker’s MBean -->
<managementContext connectorPort="1099" jmxDomainName="org.apache.activemq"/>
</managementContext>
<persistenceAdapter>
<!-- ${activemqg.home} is dereferenced via PropertyPlaceholderConfigurer -->
<journaledJDBC journallogFiles="5" dataDirectory="${activemg.home}/activemg-data"/>
</persistenceAdapter>
<transportConnectors>
<!-- our clients will connect to use at these endpoints -->
<transportConnector name="default" uri="tcp://localhost:61616" discoveryUri="multicast://default"/>
</transportConnectors>
<networkConnectors>
<!-- specify a mechanism for connecting to other brokers -->
<networkConnector name="default" uri="multicast://default"/>
</networkConnectors>
</broker>

</beans>

¥ hese beans anal attrbutess arer only thertiproff theNceEDErd...
. (s=2 prtoi//activannic.agzeng, orc/odan=arnl-rafararca-4aaldam )




How do you use It from Java?

¢ Add 8+ jars to your classpath.
¢ Create a connection:

new ActiveMQConnectionFactory (“tcp://localhost:61616")

¢ Create a destination

new ActiveMQTopic (“topic://my.topic.name”)

» Now: send and receive using the JIMS APT.

9 NexXt  seme examplies, WhHIChrSnowW vasic
guUerie producton/consumptien and
Javay/Ruby Intereprthrotah the broker!




How do you use It from Java?
Main

import javax.jms.*;
import org.apache.activemg.ActiveMQConnectionFactory;

import org.apache.activemg.command.ActiveMQQueue;
public class QueueSenderReceiver {

String broker = "tcp://localhost:61616"; // should match URI of our transportConnector
String receiveQueueName = "java'"; // for listening to messages sent to us.

String sendQueueName = "ruby"; // for sending messages to our ruby counterpart.

public void receive () throws Exception {
// .. we’ll fill in these details on the next slides

public void send() throws Exception {
// .. we’ll fill in these details on the next slides

public static void main (String args[]) throws Exception {
QueueSenderReceiver gsr = new QueueSenderReceiver () ;
gsr.send() ;

gsr.receive () ;




How do you use It from Java?
Receiver/Consumer

public void receive () throws Exception {

ActiveMQConnectionFactory factory = new ActiveMQConnectionFactory (broker) ;
Connection connection = factory.createConnection() ;
Session session = connection.createSession (false,Session.AUTO ACKNOWLEDGE) ;
// listen on our ‘java’ queue
Destination destination = session.createQueue (receiveQueueName) ;
MessageConsumer consumer = session.createConsumer (destination) ;
consumer.setMessagelistener (new MessagelListener () {

public void onMessage (Message message) {

try {
System.out.println ("Got message '" + ((TextMessage)message) .getText ()+"'");
} catch (JMSException e) {

System.out.println ("exception " + e);

1)

connection.start () ;

System.out.println ("Listening for 15s");
Thread.sleep(15000) ;

session.close () ;

Connection.close () ;




How do you use It from Java?
Sender/Producer

public void send() throws Exception {
ActiveMQConnectionFactory factory = new ActiveMQConnectionFactory (broker) ;
Connection connection = factory.createConnection() ;

Session session = connection.createSession (false,Session.AUTO ACKNOWLEDGE) ;

// send to the ruby queue
Queue queue = new ActiveMQQueue (sendQueueName) ;

MessageProducer producer = session.createProducer (queue) ;

// create our message

Message message = session.createTextMessage ("Greetings from Java!");

// construct a reply-to destination - our java queue - on the message. this is optional!
Destination destination = session.createQueue (receiveQueueName) ;

message.setJMSReplyTo (destination) ;

producer.send (queue,message) ;

session.close () ;

connection.close () ;




How do you use It from Ruby?

¢ Make sure STOMP transport is enabled:

<beans xmlns="http://activemg.org/config/1.0">

<bean class="org.springframework.beans.factory.config.PropertyPlaceholderConfigurer"/>
<broker usedmx="true">
<managementContext>
<managementContext connectorPort="1099" jmxDomainName="org.apache.activemg"/>
</managementContext>
<persistenceAdapter>
<journaledJDBC journalLogFiles="5" dataDirectory="S${activemg.home}/activemg-data"/>
</persistenceAdapter>
<transportConnectors>

<transportConnector name="default" uri="tcp://localhost:61616"
discoveryUri="multicast://default"/>

<transportConnector name="stomp" uri="stomp://localhost:61613"/>
</transportConnectors>
<networkConnectors>
<networkConnector name="default" uri="multicast://default"/>
</networkConnectors>
</broker>

</beans>




Ruby Send/Subscribe Client

#!/usr/bin/env ruby -w

require 'stomp'

client = Stomp::Client.open "", "", "localhost", 61613 # should match URI of our transportConnector

# STOMP requires you to prefix queue names with ‘/queue/’ - actual queue name is just ‘Java’

# Also not that we can bake a reply-to queue name into our msg header.

client.send("/queue/java", 'Greetings from Ruby!', { "persistent" => true, 'reply-to' => '/queue/ruby'
# Now subscribe to and listen for messages on our ‘ruby’ gqueue

client.subscribe ("/queue/ruby", { "persistent" => true }) do |msg]

puts "Got Message: '#{msg.body}' on #{msg.headers|'destination']}, reply-to = #{msg.headers|['reply-
tol}}ll
end

sleep 5

client.close

})

Weplzlel o) nlzlei< Lo Stepple) o) fo) glot Seplel L) copltaait-tYoe oF
conteEntlenethrhEadErshintthENMESSaEEN INOESURENVIIN U CIlS
pPreEvented IMSHTem dECUENEING thENMESSadE:




How do you use It from C++7

¢ A burning question on the minds of
many: Java programimers, ne doubt.

¢ AMazon.com Wwirote and contributed
the OpenWWire €+ client torthe
Apache SoitWarer FotRaatonL:

¢ Find it here:

picte)L//aetiv el slozlen s, ore/gpanWlra=ang-clidnt, nitanll




How Does It Perform?
(Scenarios)

¢ Default
— JDBC + journall message persistence
o Optimized (Async Send)
— NO guaranteed messade; persistence
— JMS Spec vielation
¢ Kalha

— [legrstructured file
— Optimized fior shert-lived messages

<persistenceAdapter>
<kahaPersistenceAdapter dir="file:S${activemg.base}/kaha-data" maxDataFileLength="33554432"/>
</persistenceAdapter>

¢ Durable

= Duralle SUpSChHEIFEOESH tHOSE MIESSagESIWRIlE
@ISCONNECHE




How does it perform?

1 Producer, 1 Consumer and 1 Topic

7,000+

6,000+

5,000+

'@ ActiveMQ (Default)

B ActiveMQ (Kaha)

msgisec O ActiveMQ (Optimized)
3,000 0 Swiftia '

'® SonicMQ

2,000 '@ Jooss Messaging

Persistent Durable  Persistent Non- Non-Persistent Non-Persistent
Durable Durable Non-Durable

4,000+

1,000+

04




How does [s perform?

Persistent Non-Persistent N?"'
Non- Dbl Persistent
Durable Non-Durable

ActiveMQ (Default) 44 878 4713 4,404
ActiveMQ (Kaha) 656 866 4443 4,346
ActiveMQ (Optimized) 769 5,026 4979 6,979
SwiftMQ 138 655 2,114 1,791
SonicMQ 582 1,229 1,194 5,095
JBoss Messaging 330 398 398 423

Persistent

Broker Durable




How do you monitor ActiveMQ?

¢ MBeans exposed through JMX

¢ Broker, Destination (Queue/Topic), Connector,
Subscription, etc.

o MBea attributes Queue.ConsumerCount,
Queue.De/EnqueteCount, Quete.QuUeleSize, etc,
expose application-levelldatas.

s MBean metheds: QUele. BrowseAsiiable,
QUElE. puUrge, Broker.start, Broker.step, ete.

& LroWse/browseAsiabler metheds o aCCESS tO
MESsaEe content aneaeaders PER DEStInation:




How do you monitor ActiveMQ?
JConsole/ JMX

J2SE 5.0 Monitoring & Management Console: service: jmx: rmi:/{fjndifrmi://localhost: 1099/jmxrmi
Connection

f Summary I/Memory rThreads rCIasses [/MBeans [VM |
MBeans

¢ [ org.apache.activerng 4| |[ attributes | Operations | Notifications | Info |
¢ localhost : Name Value

@ Broker ‘| ConsumerCount 0
¢ [ Connector “|DequeueCount 20
@@ default “|EngueueCount 11
@ stomp “MermoryLimit 09223372036854775807
9 [ NetworkConnector §§ MemaryPercentageUsed 0
6@ default “|Name java
¢ ] Queue ‘| QueueSize 0
]
@ ruby
¢ [ Topic
@ ActiveMQ Advisory.Connection
& ActiveMQ Advisory.Consumer.Queue java
@ ActiveMQ Advisory.Consumer.Queue.ruby
&3 ActiveMQ Advisory.Producer.Queue.ruby
@ ActiveMQ Advisory.Queue
@ ActiveMQ Advisory. Topic




How do you monitor ActiveMQ?

J2SE 5.0 Monitoring & Manageme
Connection

f Summary I/Memory rThreads I/_l
MBeans

JConsole/ JMX

= Operation return value

Tabhular Navigation

Composite Navigation

Name

¢ [ org.apache.activemg

¢ [ localhost
@ Broker

¢ [CJ Connectar

@@ default

@ stomp

¢ [ NetworkConnectar
6@ default

9 [ Queue
-
@ ruby

¢ [ Topic
@ ActiveMQ Advisony.(
@ ActiveMQ Advisony.(
@ ActiveMQ Advisory.(
@ ActiveMQ Advisory.F
@ ActiveMQ Advisony.(
@ ActiveMQ Advisory.]

JMSCaorrelationlD

JMSDeliveryMode

PERSISTENT

JMSDestination

gqueuefiruhy

JMSExpiration

0

JMEMessageiD

ID:US-PHX2-653819-3830-117152430341

JMEPriarity

4

JMSRedelivered

false

JMESReplyTo

gueuelfijava

JMSTimestamp

Thu Feh 15 00:25:03 GMT-07:00 2007

i

s | info |

Value

372036854775807




How do you monitor ActiveMQ?
(JMX)

» We also emit the JMX metrics and can graph
them within our existingl metrics infrastructure:

213 213 214 214 214 214 214 214 214 214
1857 2137 0007 0257 0537 0817 1057 1337 16:17 1857

(GiepicimeticEoWENIRENNdICatEST arhostintelIiRHEetthat went down
anENE eI FECOVErFEdT)




How do you monitor ActiveMQ?
(DOT)

¢ DOT graphs of connections and broker
network

oy

= S




EXxperience

¢ Our Configuration:
— 1 message)/sec to queues
— 1 message/sec to topics

— 10 different gueues, mainly: for coordination: of
dSYNCAKORBUS WOIK

— 5 diffierenit topics, mainly: for stack-Wide; eVent
MeLIHEAEIoN

— 20 simultanesus QUELERECEIVERS

= S 0rsimultanecUSHoRICSUIDSCHRIDERS
—VessageCoRSUIMERS SPreadroOVERIBHIOSES
= Sinale Breker o iopPICs

= Single breoker o QUENES




EXxperience

¢ [t works correctly...

¢ ...most of the time.




Experience — Observed Issues

¢ Prefetching

Consumers receive batches of messages, not just 1 at a
time.

Iiirades, throughput for Iatency,

Naively tuned prefeteh will leave seme consumers
starving for work

JiUrnr dewn prefetching per Queue with
zconsumer. prefetechSize=IN (IN"> 0)

Important to tURE! Vour prerfetchSize; to the actlal
threveghput of Vol mMeESssade CORSUITIERS

Eontrolier perFIDESEINatIoNE— Ne WaV: tordESEHIDE arn

@ @regater prefetchramotnit across allfauEtES: DBESH b
Workswelllwith e hemeEENOUSI SE O MEssadEeCONSUITIERS
WheNIStERFteralINGUELES ((OUIRSELUP)F




Experience — Observed Issues

¢ Message delivery stops when
consumers are; under heavy. lead.
¢ Rare OutOiMemeoeryError at startup

— Relatedl tor massive ensiaught off
FECONRNECLIGNS




Experience and Recommendations

¢ Version 4.0.2 is way more stable and
reliable that 3.2.1

¢ Also better than 4.0
— [it's getting better!

¢ Broker is definitely not bulletproof.
— 450 S 8 menths eld: 27000 InEs 6ff code

¢ Usel it When messade; delay, and occasiongal

melRtEnance st acceEptanie anditne
featlres arer compelling:

9 WatchNie @uite g iew peeple arer getting
palld tor makent selids It wWillfend Uprsoeliid:




Resources

¢ Nttp:// WWw.activemd.org/site/Reme.
plEanl

¢ Broker configuration| reference:
RGP R/ ES CHVE M AreRE/SIte/XniE
pidgsnles nltnnl

¢ Cross-languiage clientss:
piEne s /LW sleEl arniel orel/site/eros -
lziniclUzlcla=aliants, pitnn)

M€ Talfo)
riEto s /LW sleelvarnicl orcl/sita/inhanls
il




