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presentation goals...

- quick intro to Camel

- when to use it

- how to navigate options
- components, patterns
- COMMON use cases

« SDLC with Camel

- refactoring legacy apps

- overall

- how to use Camel to address
common business problems

*side note - a PDF is available if you are not a Prezi fan: http:/bit.ly/1gltYsx
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my background...

- IT Consultant from San Diego, CA
- 15 years of consulting
- 5+ years with Apache technologies
- Camel (committer), ActiveMQ, CXF, Karaf

why | use Camel...

- it simplifies design/deuv...
- common Iintegration issues -> EIPs
- using common technologies -> components

- it promotes...
- patterns and best practices
- abstracting tech details to focus on logic
- visualizing business logic -> routes

PREZI
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+ designed to ntegrate with other Apache projects
« Aciheh, CXF, Karaf, Servicebix

+ an ESE (see Servicemix, Mule]
+ a message broker (see A.rluw-MQ Rahhilfdg)
+ & runtime conlainer (see Tomeat, Karaf)

CamelContext -> Routes

« Processors
- basic example -
context.addRoutes(new RouteBuilder() {

public void configure() {
from("fite:inbound”).to{"file outbound”);

}
b

camelContext.start();

- CamelContext [EE— [ s |
- Routes i ‘\,_—1—_
- Endpoints

- Tearats
| Caneknmer
\[ Langpoge: ]

CamelContext context = new DefaultCamelContext();

-
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+ mzven sty plugin (war)

Camel Building Blocks...

« Exchange (ID, Properbes, I Msg, Oul Msg)

- routes -= DELs
« from({...).tol..);
+ consumersiproducers
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» EIPs

-+ route enabled integration patterns (filter, router, aggregator)

+ COMpONEnts
- oute enabled technologies (file, htp, jms, fip, exd, hidfs)

Camel Overview - Getting Started




Executive Summary

« Camel is...

- Apache 2.0 Licensed

- an open source message routing framework

- a large project
- 100+ components, 50+ EIP implementations
- 1000s of configurations

- backed by a large developer community

- designed to integrate with other Apache projects
- ActiveMQ, CXF, Karaf, ServiceMix

« Camel is not...

- an ESB (see Servicemix, Mule)
- a message broker (see ActiveMQ, RabbitMQ)
- a runtime container (see Tomcat, Karaf)
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CamelContext -> Routes

[ Components

Type converters

- CamelContext
- Routes
- Endpoints
- Processors

[ Endpoints ]

CamelContext

Routes ]

Data formats

Registry Languages

- basic example
CamelContext context = new DefaultCamelContext(),

context.addRoutes(new RouteBuilder() {

public void configure() {
from("file.//inbound”).to("file://outbound”);
}

)

camelContext.start();

{@:Prez



Camel Building Blocks...

- Exchange (1D, Properties, In Msg, Out MsQ)

Processor B Processor C

& Fy

In Out In Out]
Consumer fn In |- W —

Endpoint Processor A > Endpoint

- routes -> DSLs \ Java DSL - A Java based DSL using the fluent builder style.

- from(...).to(...); Spring XML - A XML based DSL in Spring XML files

Blueprint XML - A XML based DSL in OSGi Blueprint XML files
L]
ConsumerS/prOducerS Groovy DSL - A Groovy based DSL using Groovy programmin

Scala DSL - A Scala based DSL using Scala programming lang
Annotation DSL - Use annotations in Java beans.

- EIPs
- route enabled integration patterns (filter, router, aggregator)

- components
- route enabled technologies (file, http, jms, ftp, cxf, hdfs)

{0:Prez




Camel Overview - Getting Started

- first steps...
- read Camel In Action
- review articles and blogs
- download the source code
- github.com/apache/camel
- discussion forums
- camel users, stackoverflow

- learn related technologies...
- Maven, Spring, JMS, EIPs

- build a demo app..
- in ActiveMQ (ships with Camel)
- add routes to camel.xml and start AMQ
- Create a new project -> maven archetype
- build some unit tests
- run app
- maven camel plugin (jar)
- maven jetty plugin (war)

{@:Prezi



what problems are relevant?

- technology challenges..
- enmplex routing
- technology integrations
- orchestrating services

- types of requirements...
= highly event based processes
+ events | messaging
« exposing multiple endpoints
+ httpljmsffile == process
= complex runtime management
= auto/manual flow control
= exception handling

alternatives frameworks

= Sgring Integration, Muke ESE
= similarties
» all open sourcs
= supgarl EIPs, routing, components
» IDE suppor], retatively easy deployment
- differences
= Spring Integration
- has B NRFGWET COMPOAENT SEope
= Mule
CPRAL license (more rastrictive)

« has good proprietary components (SAF, Tiboo, Seibel, )
= Camel

« mome flexible DSL than Mule (0L, Java, Groovy, Scala)

+ mome components than both

« strong dev community

« mlegrales with Apache projects

izt ey inf, 5

b e ks

Why Use Camel

be ready to sell it...
as with any new technalogy...
- choose your battles wisely
+ don't add unnecessary complexity
« don't use for just one use case
- to management...

- create a high level design, discuss aliernatives
« pasition Camel

- as an integration technology
- as a lightweight framewark
- increases productivity -> reuse/abstraction
« to technical team.
+ create & POC and demo it

- highlight code reduction, readability, testability
- DRY, canvention over configuration

when Camel may not fit

= low level batch processes

- despite camel-exec for sys level commands
- better suited for cron/shell scripts {sys admins)

= full blown web applications

- despite jetty, hitp, servlet components
- there are better options

« simple, one off use cases...
- no wiring/rauting needed
« JMS prodicing or consuming
- simple pattern implementation
- basic component integration




what problems are relevant?

- technology challenges...
- complex routing
- technology integrations
- orchestrating services

- types of requirements...

- highly event based processes
- events | messaging

- exposing multiple endpoints
- http/jms/file => process

- complex runtime management
- auto/manual flow control
- exception handling
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be ready to sell it...

- as with any new technology...
- choose your battles wisely
- don't add unnecessary complexity
- don’t use for just one use case

- to management...
- create a high level design, discuss alternatives
- position Camel
- as an integration technology
- as a lightweight framework
- increases productivity -> reuse/abstraction

- to technical team...
- create a POC and demo it
- highlight code reduction, readabillity, testability
- DRY, convention over configuration




when Camel may not fit

- low level batch processes
- despite camel-exec for sys level commands
- better suited for cron/shell scripts (sys admins)

- full blown web applications
- despite jetty, http, servlet components
- there are better options

- simple, one off use cases...
- NO wiring/routing needed
- JMS producing or consuming
- simple pattern implementation
- basic component integration

{@:Prez



alternatives frameworks

« Spring Integration, Mule ESB
- similarities
- all open source
- support EIPs, routing, components
- IDE support, relatively easy deployment
- differences
- Spring Integration
- has a narrower component scope
- Mule
- CPAL license (more restrictive)
- has good proprietary components (SAP, Tibco, Seibel, etc)
- Camel
- more flexible DSL than Mule (XML, Java, Groovy, Scala)
- more components than both
- strong dev community
- Integrates with Apache projects

*for more info, see http:
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What is a Component?

- simply ercapsilates an AP 15 route Grakis it
- b Example
« camel-tla (supparts readieres 1las)
- wwraps javaio. File AP
B T o T o

+ ity clagsesmmncions
- FieCamponen
+ GrealgEngpginii) -» FlgEngpoint
» FieEndpant
+ creataPTOOUCRI) - FilaPOcuCEe
- crenfeConsumer)
- FieCansumer e
» pul{] - read fles
- FieFraducar
» process{) -> creste fies

== FleCon=umer

Evaluating Components

- there are hundreds of components
« 150+ committed to Camel
- many more ah github, etc.

= how to evaluate componants...
« consider licensing (AL 2.0 vs 7)
« supported configuration options
procucer ve. consumer options
+ reviewlrun unit tests

- wersion supported (parentpom xml}

Component Categories

- general use
- direct, seda. file, bean, log, tmer
= seanch, big data, caching
= lcene, salr. elasticsearch
« hfs, 53, twitter, couchDB, mongoDe
- cache (ehoache), hazolcast
» mragement
+ jmx, ldag, nagios, splunk, zookeeper
« testngldebugging
- mock, dataset
- integration
- hatp, serviet, exd, e, jms
« pratecols
- mina, netty, popd, imap, smpt, snmp,
fip. ssh, stream, xmpp

encacke Nagios'

Components

+ o faund 2 companent o w7

+ alr pependency 1 your pam_oml

+ creale & basic unil les)
+ OGRS WE COMDNANES W5
+ STy LesL ymur e
+ waliiale desined confg optians

« inbegate Yo G mponet sith yaur aps
+ 5 your CamelContex sewp?
* i your RouteBuilder wited in?

Custom Components

« frst, cansider just creating 2 Bean or Frocesson
« SlnplaT Wity 10 BNEEESULEHIRURR CU B0 logk:

+ gifEneice, Creali WL W oo

+ L an archetype (o st it oot
mun aechety ake

Dy

-Carcheypetersion=2.13.0

- i e e page, Samplies, Unit 1ests
+ chute comeHcomgranent) jor i o gt

ity e, juist sl s 1o your dussgath

How to Use A Component

u phil=nrig apsche, carel, archenypes
-Davchetypednibic=came barchetype-compone nl

+ inglude e arifeet in you
+ eptinnaky pablish it tor oihers 1o uss

e 1 Jira and subime 2 paich He
T on it

t
« nanage 1his progee! Kk aey 0Ihar compaTy projet

BPPRGAION 65 A cepmrcency
« aud Uil e 1 ke sure i1 waned in appropralety




What is a Component?

- simply encapsulates an API...to route enable it

- for example

- camel-file (supports read/write files)

- wraps java.io.File API

from("file:inbound”).to("file:outbound”)

- underlying classes/functions
- FileComponent

- createEndpoint() -> FileEndpoint

- FileEndpoint

- createProducer() -> FileProducer
- createConsumer() -> FileConsumer

- FileConsumer
- poll() - read files
- FileProducer
- process() -> create files

{0:Prez
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Evaluating Components

- there are hundreds of components
- 150+ committed to Camel
- many more on github, etc.

- how to evaluate components...
- consider licensing (AL 2.0 vs ?)
- version supported (parent/pom.xml)
- supported configuration options
- producer vs. consumer options
- review/run unit tests
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Component Categories

- general use

- direct, seda, file, bean, log, timer

- Search, big data, caching

- lucene, solr, elasticsearch

- hdfs, s3, twitter, couchDB, mongoDB

- cache (ehcache), hazelcast

- management

- jmX, ldap, nagios, splunk, zookeeper

- testing/debugging

- mock, dataset

- Integration

- http, servlet, cxf, cxfrx, jms

- protocols

- mina, netty, pop3, Imap, smpt, snmp,
ftp, ssh, stream, xmpp

Apache

Solr

N
- l“;

l: hazelcast

amazon

webservices™
S3

. mongoDB

Sp|Unk > listen to your data™

EHCACHE uagioS’




camel-ahc
camel-amqgp
camel-apns
camel-atom
camel-avro
came l-aws
camel-bam
camel-baseb4d

camel-bean-validator

camel-beanio
camel-bindy
camel-blueprint
camel-cache
camel-castor
camel-cdi
camel-cmis
camel-cometd
camel-context
camel-core-osgi
camel-core-xml
camel-couchdb
camel-crypto
camel-csv
camel-cxf
camel-cxf-transport
camel-disruptor
camel-dns
camel-dozer
camel-eclipse
camel-ejb
camel-elasticsearch
camel-eventadmin
camel-exec
camel-facebook
camel-flatpack
camel-fop
camel-freemarker
camel-ftp
camel-gae
camel-geocoder
s=m==l_groovy

Prezl

camel-gson
camel-guava-eventbus
camel-guice
camel-hawtdb
camel-hazelcast
camel-hbase
camel-hdfs
camel-h17
camel-http
camel-http4
camel-ibatis
camel-ical
camel-infinispan
camel-irc
camel-jackson
camel-jasypt
camel-javaspace
camel-jaxb
camel-jclouds
camel-jcr
camel-jdbc
camel-jetty
camel-jgroups
camel-jibx
camel-jing
camel-jms
camel-jmx
camel-josql
camel-jpa
camel-jsch
camel-jsonpath
camel-jt400
camel-juel
camel-jxpath
camel-kafka
camel-kestrel
camel-krati
camel-1ldap
camel-leveldb
camel-lucene
camel-mail

Is .Icamellcomponents

camel-mina
camel-mina2
camel-mongodb
camel-mqtt
camel-msv
camel-mustache
camel-mvel
camel-mybatis
camel-nagios
camel-netty
camel-netty-http
camel-netty4
camel-ognl
camel-optaplanner
camel-paxlogging
camel-printer
camel-protobuf
camel-quartz
camel-quartz2
camel-quickfix
camel-rabbitmg
camel-restlet
camel-rmi
camel-routebox
camel-rss
camel-ruby
camel-rx
camel-salesforce
camel-sap-netweaver
camel-saxon
camel-scala
camel-script
camel-servlet
camel-servletlistener
camel-shiro
camel-sip
camel-sjms
camel-smpp
camel-snmp
camel-soap
camel-solr

camel-splunk
camel-spring
camel-spring-batch

camel-spring-integration
camel-spring-javaconfig

camel-spring-ldap
camel-spring-redis
camel-spring-security
camel-spring-ws
camel-sql

camel-ssh

camel-stax
camel-stomp
camel-stream
camel-stringtemplate
camel-syslog
camel-tagsoup
camel-test
camel-test-blueprint
camel-test-spring
camel-testng
camel-twitter
camel-urlrewrite
camel-velocity
camel-vertx
camel-weather
camel-web
camel-web-standalone
camel-websocket
camel-xmlbeans
camel-xmljson
camel-xmlrpc
camel-xmlsecurity
camel-xmpp
camel-xstream
camel-yammer
camel-zipfile
camel-zookeeper
pom.xml

target




How to Use A Component

- you found a component...now what?
- review the spec page, samples, unit tests

- include camel-[component] jar in your project
- add dependency to your pom.xml|
- w/0 maven, just add jars to your classpath =-

Iead from a directory and write to another directory

- Ccreate a basic unit test
- copy/paste from component's tests
- sanity test your setup
- validate desired config options

- integrate your component With your g rrmsers: s ereasens *

@0verride
protected void setUp{] throws Exception {

ec did
- deleteDirectory|"target/file-test");
- is your CamelContex setup
= template.sendBodyAndHeader("file: //target/file-test/a", "Hello World", Exchange _NAME,
emplate. sendBod Hi ri" 1//target/file-test/a"”, "Bye World a

i JFILE
templi yAndHeader{"fil rge e-test/, Wol Ex ILE_NAME, “bye 1
. . N . H
« IS your RouteBuilder wired In? e et stitaucs() e Excaptien |
L] MockEndpoint result = resolveMandatoryEndpoint{“mock: result™, MockEndpoint.class);
result. expec tedessageCount(2);
resul’ sSatisfied()

verrioe
otected RouteBuild eateRouteBu A
return () {
rom("file: target/file-te ).to("file:target/file- 1
rom("file:target/file-t Jatol"mock: result"}
iH
H

{@:Prezi




Samples

Read from a directory and write to another directory

___________________________________________________________________________________________________________________________________

Listen on a directory and create a message for each file dropped there. Copy the contents to the outputdir and

Reading recursively from a directory and writing to another

___________________________________________________________________________________________________________________________________

Listen on a directory and create a message for each file dropped there. Copy the contents to the outputdir and
Will scan recursively into sub-directories. Will lay out the files in the same directory structure in the outputdir a
directories.

Einputdir/foo.txt
! inputdir/sub/bar.txt

outputdir/foo.txt
outputdir/sub/bar.txt

{PRQN



1

' outputdir/foo.txt

' outputdir/sub/bar.txt
i

...................................................................................................................................

public class FileConsumerProducerRouteTest extends ContextTestSupport {

@0verride
protected void setUp() throws Exception {
deleteDirectory(“target/file-test");
super.setUp();
template. sendBodyAndHeader("file://target/file-test/a", "Hello World", Exchange.FILE NAME, "hello.txt");
template.sendBodyAndHeader("file://target/file-test/a", "Bye World", Exchange.FILE_NAME, "bye.txt");
}

public void testFileRoute() throws Exception {
MockEndpoint result = resolveMandatoryEndpoint(“mock:result”, MockEndpoint.class);
result.expectedMessageCount(2);

result.assertIsSatisfied();

}

@0verride
protected RouteBuilder createRouteBuilder() {
return () -> {
from("file:target/file-test/a").to("file:target/file-test/b");
from("file:target/file-test/b").to("mock: result");

EPREZI



Custom Components

- first, consider just creating a Bean or Processor
- simpler way to encapsulate/reuse custom logic

- otherwise, create your own component
- Use an archetype to stub it out
mvn archetype:generate
-DarchetypeGroupld=org.apache.camel.archetypes
-DarchetypeArtifactld=camel-archetype-component
-DarchetypeVersion=2.13.0
-Dgroupld=myGroupld -Dartifactld=myArtifactid
- manage this project like any other company project
- include the artifact in your application as a dependency
- add unit tests to make sure its wired in appropriately
- optionally publish it for others to use
- create a Jira and submit a patch file
- host it on github

{@:Prezi




Patterns

What is a Camel EIP?

- an implementation of an integration pattern
- based on the EIP book

- designed to be...

- & commaon language
- & reusable solution

« highly configurable

- a route enabled interface (multiple DSLs)

- from a code perspective
- Definition class (route support)
« org.apache.camel.model package
- Processor class (core logic)
- org.apache.camel.processor package

Chaining EIPs together...

« things to consider - start simple and iterate
- granularity of routes « start with high level flow
-+ massage pallern + 5lUb oUL bEANS/PrOCessors.
+ SYNC VE. async + add sub routes for modularity
« threading model = unit test routes end-to-end
«+ error handling = intercept inputs using mocks
- assert expected output

Composed Message Processor

Basic EIP usage...

- all EIP code is in camel-core

= add the camel-core dependency 1o your project
« create a RouteBuilder class
- add a route from() clause and you're off...
- use code completion to see options
= Intellid, Eclipse, etc

Simple Example - Content Based Raowter

e




What is a Camel EIP? = ¢

PATTERNS

- an implementation of an integration pattern
- based on the EIP book

- designed to be...
- a common language
- a reusable solution
- highly configurable
- a route enabled interface (multiple DSLS)

- from a code perspective
- Definition class (route support)
- org.apache.camel.model package
- Processor class (core logic)
- org.apache.camel.processor package
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Basic EIP usage...

« all EIP code is in camel-core

- add the camel-core dependency to your project
- create a RouteBuilder class

- add a route from() clause and you're off...

- use code completion to see options

- Intellid, Eclipse, etc

Simple Example - Content Based Router

I e B

-—

Meaw Order Rt
Router ‘@’ *lll' ‘1]1’
in Java DSL in Spring XML
=camelContext xmins="hilp:
RouteBuikler builder = new RouteBuilder() { =route=
public vaid configured) { <from uri="direct:a">
fromy directia™) <choloe>
.choice(} <when=
when{header("path™).isEqual To{"B")) <xpath=Spath = 'B'</xpath=
to{"direct:b") <tq ri="direct-h"/>
wheni{header"path™)isEqualTa{"C™)) <fwhen>
o "direct:c”) =whens
Jotherwise() <wpath=Spath = 'C'=</xpath=
tof"direct:d"); <t wri="directe'i=
} =fnhens
h <otherwises
<to uri="direct:d"/>
<lotherwise>
<fchoice=
<froute>
=fcamelContext=
— —

O):Pre2ZI

Simple Example - Recipient List

1@ Racipiant Channgl III
@—E—-

[ c |
Y=

in Java DsL in Spring XML
RouteBuilder builder = new RouteBuilder{)

a 1=

Recipiern List

<route=
<from uri="direct:a"/>
<recipientList=
<header=endpoints</header>
<[recipientList>
</route>

public void configure() {

from("direct:a")
recipientList(header{"endpoints")};
}
h




Simple Example - Content Based Router

A A

t%—p—./::

*—

New Order ..
Router ‘11111’ ‘ﬂﬂt’ ‘J]]ID’

in Java DSL In Spring XML

<camelContext xmlns="http://camel.apache.org/schema/spring">

RouteBuilder builder = new RouteBuilder() { <route>
public void configure() { <from uri="direct:a"/>
from("direct:a") <choice>
.choice() <when>
.when(header("path").isEqualTo("B")) <xpath>$path = 'B'</xpath>
to("direct:b") <to uri="direct:b"/>
.when(header("path").isEqualTo("C")) </when>
to("direct:c") <when>
.otherwise() <xpath>$path = 'C'</xpath>
to("direct:d"); <to uri="direct:c"/>
} </when>
h <otherwise>

<to uri="direct:d"/>
</otherwise>
</choice>
</route>

e'a, < >
i pacz /camelContext




Simple Example - Recipient List

Recipient Channel

N
N
@ —{ c |
o]

== Sl

Recipient List

in Java DSL in Spring XML
RouteBuilder builder = new RouteBuilder() <route>
{ <from uri="direct:a"/>

public void configure() { <recipientList>

<header>endpoints</header>
</recipientList>
</route>

from("direct:a")
recipientList(header("endpoints"));




Chaining EIPs together...

- things to consider - start simple and iterate
. granu|arity of routes - start with hlgh level flow
- message pattern - stub out beans/processors
- SYNc Vs. async - add sub routes for modularity
- threading model - unit test routes end-to-end
. error hand“ng . intercept inputS using mocks
- assert expected output

Composed Message Processor

Widget Inventory

i D-l-g | B0 s
— a

e Order Splitter Router Angregator ngrcie;eu

Gadget Inventory

Composite Message Processor

// split up the order so individual OrderItems can be validated by the appropriate bean
from("direct:start")
.split().body()
.choice()
.when().method("orderItemHelper", "isWidget")
.to("bean:widgetInventory")
.otherwise()
.to("bean:gadgetInventory")
.end()
.to("seda:aggregate");

// ecollect and re-assemble the wvalidated OrderItems into an order again
from( "seda:aggregate”)
.aggregate(new MyOrderAggregationStrategy()).header("orderId").completionTimeout(1000L)
-to("mock:result");

h

@:Prez




Composed Message Processor

Widget Inventory

7

] o»a || =

O

-
New Order Splitter Router —> |— Aggregator Validated
Order

Gadget Inventory ?

Composite Message Processor

// split up the order so individual OrderItems can be validated by the appropriate bean
from("direct:start")
.split().body()
.choice()
.when().method("orderItemHelper", "isWidget")
.to("bean:widgetInventory")
.otherwise()
.to("bean:gadgetInventory”)
.end()
.to("seda:aggregate");

// collect and re-assemble the validated OrderItems into an order again
from("seda:aggregate")
.aggregate(new MyOrderAggregationStrategy()).header("orderId").completionTimeout(1000L)
.to("mock:result");

D:Prez
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Scheduling Jobs

- problem
- how to schedule periodic processes
- how to schedule routes to run during specific times

- solutions
- timer (run job every 60s)

from("timer://MyJob?fixedRate=true&period=60000")
.process(runJob);

« quartz (run job every 5 minutes, 8-5pm, weekdays)

from("quartz://MyJob?cron=0+0/5+8-17+?+*+MON-FRI")
.process(runJob);

« Scheduled Route Policies
CronScheduledRoutePolicy policy = new CronScheduledRoutePolicy();
policy.setRouteStartTime("0 * * * * ?"); //start every hour

policy.setRouteStopTime("5 * * * * ?"); //stop at 5 after

from("activemq:jobQueue").routePolicy(policy)
.process(runJob);

PREZI
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Route Enable POJO Code

- problem
- how to call existing code in a route without having to
make any changes or introduce Camel dependencies

- solution
- Camel Processor (wrap POJO calls)

from("activemg:myQueue").process(new Processor() {
public void process(Exchange exchange) throws Exception {
String payload = exchange.getIn().getBody(String.class);
// do something with the payload and/or exchange here
exchange.getIn().setBody("Changed body");
}

}).to("activemg:myOtherQueue");

- Bean Integration/Binding (call POJO directly)

// Send message to the given bean instance.
from("direct:start").bean(new ExampleBean());

// Explicit selection of bean method to be invoked.
from("direct:start").bean(new ExampleBean(), "methodName");

// Camel will create the instance of bean and cache it for you.
y from("direct:start").bean(ExampleBean.class);
@:Prez
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I Enqueue

Decouple Processes

- problem i

- need to Iincrease system modularity Dequeue
- need to support multi-threaded processing

- solution
. seda (in memory BlockingQueue)
from("file://orders")
to("seda:orderQ");
from("seda:orderQ?concurrentConsumers=5")
.process(orderProcessor);

- activemq (durable JMS queues)
from("file://orders")
to("activemq:orderQ?jmsMessageType=Text");
from("activemq:orderQ?concurrentConsumers=5")
.process(orderProcessor);

{@:Prezi



Sending Data To A Route

- problem

A

- how to send a message to a route from code

- how to Initiate a route from code

- solution
- ProducerTemplate

- template = camelContext.createProducerTemplate();

// send to a specific queue

template.sendBody( "activemg:MyQueue", "<hello>world!</hello>");

// send with a body and header

template.sendBodyAndHeader ( "activemg:MyQueue",

"<hello>world!</hello>",
"CustomerRating", "Gold");

- POJO Producing - two options...

1. using Camel annotation

public class Foo {
@EndpointInject(uri="activemq: foo.bar")

ProducerTemplate producer;

public void doSomething() {
if (whatever) {
producer.sendBody( "<hello>world!</hello>");

}
}

©:PrezI
f -

2. Spring remoting annotation

public class MyBean {
@Produce(uri = "activemg:foo")
protected MyListener producer;

public void doSomething() {
// lets send a message
String response = producer.sayHello("James");




Converting Data

- problem
- need to send messages between processes
that expect different formats

- solutions
- DataFormat (convert between common formats)

from("direct:start").marshal().string().to("jms://stringQ");
from("direct:start").marshal().json().to("jms:jsonQ");

- TypeConverter - convertBodyTo(class)

e S

from("direct:start").convertBodyTo(String.class).to("jms://stringQ");

- TypeConverter - getBody(class)

from("direct:start")
process(new Processor() {

public void process(Exchange exchange) throws Exception {
String payload = exchange.getin().getBody(String.class);

{@:Prezi




Splitting Data

- problem
- need to split delimited or grouped data for processing
individually

- solution
- split new line delimited
from("file:input")
.split(body().tokenize("\n"))
to(itemProcessor);

- split new line delimited (large file)
from("file:input")
.Ssplit(body().tokenize("\n")).streaming()
to(itemProcessor);

« split XML
from("file:input")
.split().tokenize XML ("item").streaming()
to(itemProcessor);

{0:Prez
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Aggregating Data 00

« problem
- need to combine related data for processing
or sending to systems in batches
- solution
- aggregator EIP
- group by size/timeout/interval
- custom aggregator strategy/predicate, leveldb repo

from("jms:inboundOrders")
.aggregate(header("orderld"), new OrderListAggregator())
.completionSize(100).completioninterval(10000)
.process(new BatchOrderProcessor());

public final class OrderListAggregator
extends AbstractListAggregationStrategy<Order> {

public Order getValue(Exchange exchange) {
return exchange.getin().getBody(Order.class);




Routing Dynamically El
 problem

- need to filter data from some processing _/—
- need to route based on message content *~—
’_

- need to send to multiple dynamic recipients
- solutions

- filter

from("direct:a")

.filter(header("foo").isEqualTo("bar"))
.to("direct:b");

« content based router

from("direct:a")
.choice()
.when(header ("foo").isEqualTo("bar"))
.to("direct:b")
.when(header("foo").isEqualTo("cheese"))

.to! direct:c") public String slip(String body) {
.otherwise() bodies.add (body) ;

.to("direct:d"); invoked++;

- dynamic router i maciia’

e . } else if (invoked == 2) {
from("direct:start") return "mock:b,mock:c";

// use a bean as the dynamic router ’ } else if (invoked == 3) {
-dynamicRouter (method (DynamicRouterTest.class, "slip")); return "direct:foo";
} else if (invoked == 4) {

- recipient list ‘ o

// no more so return null
from("direct:a").recipientList( return null;

header("recipientListHeader").tokenize(",")); }
©:Prez ( P ) ("2
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Increasing Throughput

- problem
- need to process messages in parallel to increase throughput
- need to minimize latency for client requests

- solution
- multi-threading route configurations

from("direct:start")

. threads(p00|8ize’ maxP00|Size) .threads(5, 10).maxQueueSize(2000)

.to("mock: result");

- parallelProcessing() fron("direct:start")

.recipientList{header("foo")).parallelProcessing();

. Concurrent Consumers (Seda, Jms) from("seda: foo?concurrentConsumers=18")

.to("mock:before").delay(2000).to("mock: result”);

- decoupling processes (async processing)

. . from("direct:start").to("seda:foo");
- seda - in memory queuing from("seda: foo").to("mock: result");
- jms - (opt) persistent queueing e Tl

PREZI
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Guaranteed Ordering That Scales

- problem
 need to process a high volume of messages in parallel
- must maintain ordering of related messages
- can't process related messages concurrently

- mitigate resource locking, etc [wsxeowpn=orer | DOD
. " > .<<jms>:~€]|
- solution Quewe ) ———— |
Qo) 0 s
fcims))-

. ACtiveMQ Message GrOUpS | JMSXGrouplD = “GRP2"

m guarranteed ordering of the processing of related messages across a single queue
= load balancing of the processing of messages across multiple consumers
= high availability / auto-failover to other consumers if a JVM goes down

from("direct:sendOrder")
.setHeader("JMSXGrouplD", xpath("/accountld"))
to("activemq:OrderQueue");

from("activemq:OrderQueue?maxConcurrentConsumers=10")

#0007, .process(orderProcessor);
R |




Service Level Agreements 3\$ —r
. bl
pr? neeg:j to ensure external resources aren't overwhelmed

- need to not exceed agreed upon frequency of use of a resource

- solution
- throttler EIP
- provides configurable control over route throughput

from("seda:GetDataFromClient")
throttle(100).timePeriodMillis(60000)
.process(GetDataFromClientProcessor());

- aggregator EIP
- aggregate messages over time period
- send fewer/larger messages (List of message during period)
- just the latest message (short-lived data...stock quote)

from("seda:GetDataFromClient")
.aggregate(constant(true), MyListAggregator())
.completionSize(100).completioninterval(60000)
process(GetDataFromClientProcessor());

PREZI
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Runtime Management

- problem
- need to react to events to control route
status at runtime

. solution
- JIMX (manually/APIs)
- YOU can use to invoke a route or
control the lifecycle of a route

- CamelContext APIs
- supports route lifecycle APIs
- start, stop, suspend, resume

- Route Policies
- supports route event hooks
- onlnit(), onRemove(), onStart(),
onStop(), onExchangeBegin(),
onExchangeDone()

PrEZI
U -

private static class MyCustomRoutePolicy extends RoutePolicySupport {
private volatile AtomicBoolean stopped = new AtomicBoolean();

@0verride
public void onExchangeDone(Route route, Exchange exchange) {
String body = exchange.getIn().getBody(String.class);
if ("stop”.equals(body)) {
try {
stopped.set(true);
stopConsumer (route.getConsumer({});
} catch (Exception e) {
handleException(e);

}
}

public boolean isStopped() {
return stopped.get();

@0verri de
protected RouteBuilder createRouteBuilder() throws Exception o
return new RouteBuilder() {
@lverride
public woid configure() throws Exception {
from(“direct:foo").routeld("foo").routePolicy(policy).to("mock: result");



private static class MyCustomRoutePolicy extends RoutePolicySupport {
private volatile AtomicBoolean stopped = new AtomicBoolean();

@override
public void onExchangeDone(Route route, Exchange exchange) {
String body = exchange.getIn().getBody(String.class);
if ("stop".equals(body)) {
try {
stopped.set(true);
stopConsumer(route.getConsumer());
} catch (Exception e) {
handleException(e);
}

}

public boolean isStopped() {
return stopped.get();
}

}

@verride
protected RouteBuilder createRouteBuilder() throws Exception {
return new RouteBuilder() {
@verride
public void configure() throws Exception {
from("direct:foo").routeld("foo").routePolicy(policy).to("mock:result");




Messaging Bus — e

Application R —

° prOblem MeEs:jsage Application
- need to support broadcast events between apps
- need to translate messages between apps

- solution
- establish a centralized JMS broker (ActiveMQ, etc)
- JMS enable applications
- camel-jms for more complex integrations
- Spring JmsTemplate for trivial integrations
- Stomp for non Java clients (Ruby, Perl, Python, PHP)
- use queues for
- messages consumed once
- consumers compete for messages
- use topics for
- broadcast messages
- notify all interested applications of an event

PREZI
f -



Components

prr—

Navigating Options

Common
Use Cases

B J ["“‘““w— B R e iy [
- e Smmmmm.., | ST
= - i o - ] B [ES
=
=

Sedog a3 To ARmme

Whad s e £ l

Patterns

e - T EE
"'1""":-'“. el
L=




Lifecycle

Develop
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« where to start?

- consider relevant requirements
« SLAs

» downtime, latency
- performance
= reliability

= error handling

requirementsi/high level design

- create a diagram to visualize the following:
- each independent systerm or component (box)
« each interaction (lines with arrows)

+ expected throughput (minfavg/max/peak)
+ guaranteed delivery, strict ordering

- manual triaging vs. automated

Design

analyze use cases...
« break down use cases to...

- identify processes

- cateqorize processes
- synchronous (reguestireply)
- asynchronous (firefforget, in-only)
« high vs. low valume
- small vs. large payloads

« identify technology interfaces
- file, jms, hdfs, solr, jdbc, et

« credte pseudo routes
« file -= split -= validate -= save
- http -= validate -> save

« jms -= validate -> save

refine the design...

- across all use cases
- identify routes that have common
operations
- refactor routes to normalize common
operations

- consider exception handling requirements
« affects the structure and granularity of
routes

- consider the size/scope of the applications
« how granular should deployments be

- divide routes into independently
deployable groups

- data flows, event triggers, periodic events

L




requirements/high level design

- where to start?
- create a diagram to visualize the following:
- each independent system or component (box)
- each interaction (lines with arrows)
- consider relevant requirements
- SLAS
- downtime, latency
- performance
- expected throughput (min/avg/max/peak)
- reliability
- guaranteed delivery, strict ordering
- error handling
- manual triaging vs. automated

{@:Prezi



analyze use cases...
- break down use cases to...

- identify processes
- data flows, event triggers, periodic events

- categorize processes
- synchronous (request/reply)
- asynchronous (fire/forget, in-only)
- high vs. low volume
- small vs. large payloads

- identify technology interfaces
- file, jms, hdfs, solr, jdbc, etc

- Create pseudo routes
- file -> split -> validate -> save
- http -> validate -> save
- jms -> validate -> save

PrEZI
U -
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refine the design...

« across all use cases original routes
- identify routes that have common > st > valdate > save
0 pe I’atiO ns . jms.-> validate -> save
- refactor routes to normalize common | "
operations

- consider exception handling requirements
- affects the structure and granularity of
routes

- consider the size/scope of the applications
- how granular should deployments be

- divide routes into independently
deployable groups

PRrEZI




- original routes

- file -> split -> validate -> save
- http -> validate -> save
- jms -> validate -> save

- normalized

- file -> split -> process order

- http -> process order

- |MS -> process order

- process order -> validate -> save

{@:Prezi




Develop

) divide routes into groups..
create a project and POC tests... g p
; . te RouteBuilder classes
» use a Camel archetype to create a project skeleton crea
= RESUMES you know your deployment comainer « lor each logicalllunctional area
- camel-archetype-java [JAR) = Ihis is more arl than science
-+ camel-archerype-wel (WAR) + can be as granular as you want

» camel-archetype-bluspring (BUNDLE JAR)

- depends an scopefrequirements of your app

+ create POC unit tests

- 5COpING considerations
= validate any comples patiemitechnology integration in

= singhe CamelConte per app

the design } « multiple Roule Builders
= start by reviewing the Camel source unit tests. - onEsception handling is RE specific
- CrEalE your own tesls i o
+ make incremental changes to explore technologies for "“ME" E&P c:;"‘:'"caw:" s
- Ieverage Camel EIPs/Components s needed + JMS, WS, REST, 5G| senvices, elc
- miplore ew parlemseomponents until you seltke on « this is all easy to misiise

an approach - stan simple, refactor, test, keep it simple

start adding routes...

« Create routes
- hased on your designed peeudn roules/POC

route exception handling options...

o giobal {2l markes in Rt Buider)
i vy Eemorbalthelans, g i

planExcepiion deas)
Farcled|iue) masmamReds enes]5) sedetvenyDelap{10000)
I {"arhg grrmET],

- encapsulate core business logic in Beans
= use baan binding to minimize Camel APIs
- pramotes reusakility, independent testability

enillscepton s nesilception ch
Barcled[Inse) mizemameds peres
It b b s e

- #ey-caich- inalty
= modeed afer Jova's wykcaschTiady
- Gene wthin a spechic st and appbes onty 5 Tl ot

+ start high level
= confse grained (readable) routing sleps
- start with the hapgy path
= ald rouie meoeption handling later

fom et
K

processrew PocassnrFal]}
Bk iy

+ K routing rules,. in roukes
douch[IOE Iheqni S o, class) 3 :
IO Excepton coss, MeqnSnseSrce . clacs = don't reinvent the wheel in FOUO code
AR = don't bury complex rulesrouting in POJO code
cn-ca " = use ProducerTemplate sparingly

how to handle errors

» consider the reguirements and options. ..
= propagate errors back o callers?

» retry aulomatically? how many imes? what freguency?
= send o an errer guese? send an emall?

+ best practices
= keep i simple
« doit oveer analyze Up frant - bulldiestirefacton
= mimimize retrles
= don’t blindly retry evergthing
= retry only if reguined and erroes are EBmporan
= retries can be expensive (e up threads)
= monitor early and often
= ol redy on watching log fles
= use a oy monioning ol (Splunk, eis)
= rall your own efmall notifications
= USE @n agiregaton o reduce nolse

how to test Ca

« should be an ongoing ef
« starts in early design
« continues throughoul
« ends with performan

« types of tests
+ POC 1esls

+ standlone tests o

« funrctinnal ronite facts




create a project and POC tests...

- use a Camel archetype to create a project skeleton
- assumes you know your deployment container
- camel-archetype-java (JAR)
- camel-archetype-web (WAR)
- camel-archetype-blueprint (BUNDLE JAR)

- create POC unit tests
- validate any complex pattern/technology integration in
the design
- start by reviewing the Camel source unit tests
- Create your own tests
- make incremental changes to explore technologies
- leverage Camel EIPs/Components as needed
- explore new patterns/components until you settle on
an approach

{@:Prezi



divide routes into groups..

- create RouteBuilder classes
- for each logical/functional area
- this is more art than science
- can be as granular as you want
- depends on scope/requirements of your app

- Scoping considerations
- single CamelContext per app
- multiple Route Builders
- onException handling is RB specific
- for inter app communication use
- JMS, WS, REST, OSGI services, etc
- this Is all easy to misuse
- start simple, refactor, test, keep it simple

{@:Prezi



start adding routes...

- Ccreate routes
- based on your designed pseudo routes/POC

- encapsulate core business logic in Beans
- use bean binding to minimize Camel APIs
- promotes reusability, independent testability

- start high level
- coarse grained (readable) routing steps
- start with the happy path
- add route exception handling later

- keep routing rules...in routes
- don’t reinvent the wheel in POJO code
- don't bury complex rules/routing in POJO code
- use ProducerTemplate sparingly

{@:Prezi



how to handle errors

- consider the requirements and options...
- propagate errors back to callers?
- retry automatically? how many times? what frequency?
- send to an error queue? send an email?

- best practices
- keep it simple
- don’t over analyze up front -> build/test/refactor
- minimize retries
- don’t blindly retry everything
- retry only iIf required and errors are temporary
- retries can be expensive (tie up threads)
- monitor early and often
- don’t rely on watching log files
- use a log monitoring tool (Splunk, etc)
- roll your own emalil notifications
- Use an aggregator to reduce noise

@:Prezi



route exception handling options...

- onException
- can be route scoped or global (all routes in RouteBuilder)
- features: configurable redelivery counts/delays, propagation

onException(Exception.class)
handled(true).maximumRedeliveries(5).redeliveryDelay(10000)
to("activemq:generalErrors");

onException(MyBusinessException.class)
.handled(true).maximumRedeliveries(0)
to("activemq:businessErrors");

- try-catch-finally
- modeled after Java's try/catch/finally
- defined within a specific route and applies only to that route

from("direct:start")

.doTry()
.process(new ProcessorFail())
to("mock:result")

.doCatch(IOException.class, lllegalStateException.class)
to("mock:catch")

.doFinally()
to("mock:finally")

@:rrez .end();




gy g )
exception handling later

&0 routes
- the wheel in POJO code

nplex rulesirouting in POUD code
cerTamplate spaninghy

POC route testing...

how to test Camel apps

peblic class SasicRouteTest extends CanclTestSupport
i

+ should be an ongoing effort
- starts in early design
- continues throughout development

aTest
gulﬂi: waid Test(} throws Exception

- ends with performance and acceptance tests MockEndpoint mack = getMackEndpodnt|“socksnock];
mechA. setExpectediessagelount (2}
template. sencBody| "direct:start”, “nessagel”);
- types of tests assertHnckEnpaintsSatistied!};
+ POC tests ¥
- standlone tests to validate routing logic @lverride
= protected RouteBuilder createfouteBuilder!] throws Exception
- functional route tests ) i
- standup your real routes to validate flow fetern now FeutzButlder()
- use adviceWith to inject mock endpoints/assertions verride
-+ route performance tests publie vedd configurel] threws Excepticn
- use camgl—dataset 1o drive/gather stats trom{~direct:start™) . to( nock:sock™ )z
- business Ingic tests 34
« prefer Bean Integration to isolate/test wio Camel | ro
« use a mock framework (Mockito, etc) to isolate P [~
—

Wrike a Make fhe
Pa'-\'fna 'f'Cb‘l’ ?“5
N J

functional testing routes...

TRONT ALWAYS TEST MY
#=E00E




how to test Camel apps

- should be an ongoing effort
- starts in early design
- continues throughout development
- ends with performance and acceptance tests

- types of tests
- POC tests
- standlone tests to validate routing logic
- functional route tests
- standup your real routes to validate flow
- use adviceWith to inject mock endpoints/assertions
- route performance tests
- use camel-dataset to drive/gather stats
- business logic tests
- prefer Bean Integration to isolate/test w/o Camel
- use a mock framework (Mockito, etc) to isolate




POC route testing...

public class BasicRouteTest extends CamelTestSupport

{
@Test
public void test() throws Exception
{
MockEndpoint mockA = getMockEndpoint(“mock:mock™);
mockA. setExpectedMessageCount(1);
template.sendBody("direct:start"”, "messagel");
assertMockEndpointsSatisfied();
}
@verride
protected RouteBuilder createRouteBuilder() throws Exception
{
return new RouteBuilder()
{
@0verride
public void configure() throws Exception
{
from("direct:start").to("mock:mock");
}
¥
}
}_
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" functional testing routes...

public class MyRouteBuilder extends RouteBuilder <?xml version="1.9" encoding="UTF-8"?>

{ <beans xmlns="http://www.springframework.org/schema/beans"
public static final String INBOUND DIRECT = "direct:inbound”; xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
public static final String INBOUND_QUEUE = "seda:received"; xsi:schemalocation=""

http://camel.apache.org/schema/spring http://camel.apache.org/schema/s)
http://www.springframework.org/schema/beans http://www. sgringf ramework

@0verride
public void configure() throws Exception

]
! from( INBOUND_DIRECT).routeId(INBOUND_DIRECT) <camelContext id="camelContext" xmlns="http://camel.apache.org/schema/spring">
. to( INBOUND_QUEUE) ; <routeBuilder ref="myRouteBuilder"/>
</camelContext>
from(INBOUND_QUEUE) . routeld(INBOUND_ QUEUE)
} -process(new MyProcessor()); <bean id="myRouteBuilder" class="camel.webapp.MyRouteBuilder"/>
'} </beans>

@RunWith(SpringJuUnit4ClassRunner. class)
@ContextConfiguration{locations = { "classpath:/test-camel-context.xml" })

?uhli: class MyRouteBuilderTest I nou"l' nlwnvs 'I'ES'I’ MY

@Autowired

private ModelCamelContext camelContext; ,‘.{cuni
@DirtiesContext {
@Test 4 &
public void testInboundEndpoint() throws Exception { / b
camelContext.getShutdownStrategy().setTimeout(10); ‘ A

camelContext.getRouteDefinition(MyRouteBuilder.INBOUND DIRECT).adviceWith(camelContext,
new AdviceWithRouteBuilder()

{
@0verride
public veoid configure() throws Exception
interceptSendToEndpoint (MyRouteBuilder. INBOUND QUEUE)
.skipSendToOriginalEndpoint()
.to{"mock: received");
}
b

String inboundMessage = "<message=>messagel</message>";
camelContext.createProducerTemplate().sendBody(MyRouteBuilder.INBOUND_DIRECT, inboundMessage);

MockEndpoint mock = (MockEndpoint) camelContext.getEndpoint(“mock:received");
mock, setExpectedMessageCount(1);
mock.expectedBodiesReceived(inboundMessage) ;

¢!
BUT WHENIDO I DO ITEIN
i mock.assertIsSatisfied(); Pnnn“clln"
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public class MyRouteBuilder extends RouteBuilder

{
public static final String INBOUND_DIRECT = "direct:inbound";
public static final String INBOUND_ QUEUE = "seda:received";
@0verride
public void configure() throws Exception
) {
from(INBOUND DIRECT).routeld(INBOUND DIRECT)
. to(INBOUND QUEUE);
from(INBOUND_QUEUE).routeld(INBOUND_QUEUE)
.process(new MyProcessor());
) }
}

@RunwWith(SpringJUnit4ClassRunner.class)
{0:Prez @ContextConfiguration(locations = { "classpath:/test-camel-(




routes...

<?xml version="1.0" encoding="UTF-8"7>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
http://camel.apache.org/schema/spring http://camel.apache.org/schema/s)

http://www.sgringframework.org/schema/beans http://www.sgringframework
<camelContext id="camelContext" xmlns="http://camel.apache.org/schema/spring">
<routeBuilder ref="myRouteBuilder"/>
</camelContext>

<bean id="myRouteBuilder" class="camel.webapp.MyRouteBuilder"/>
</beans>

ct.xml" })

| DON'T ALWAYS TEST MY
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@RunwWith(SpringJUnit4ClassRunner.class)

@ContextConfiguration(locations = { "classpath:/test-camel-context.xml" })
public class MyRouteBuilderTest

{

@Autowired
private ModelCamelContext camelContext;

@irtiesContext
@Test
public void testInboundEndpoint() throws Exception {

camelContext.getShutdownStrategy().setTimeout(10);

camelContext.getRouteDefinition(MyRouteBuilder.INBOUND_DIRECT).adviceWith(camelContext,
new AdviceWithRouteBuilder()

{
@0verride
public void configure() throws Exception
{
interceptSendToEndpoint(MyRouteBuilder.INBOUND QUEUE)
.skipSendToOriginalEndpoint()
.to("mock: received");
}
}H;

String inboundMessage = "<message>messagel</message>";
camelContext.createProducerTemplate().sendBody(MyRouteBuilder.INBOUND_DIRECT, inboundMessage);

MockEndpoint mock = (MockEndpoint) camelContext.getEndpoint(“mock:received"”);
mock.setExpectedMessageCount(1);

mock.expectedBodiesReceived(inboundMessaqge);

mock.assertIsSatisfied();




performance testing routes...

public class MyRouteBuilder extends RouteBuilder <bean id="myDataSet" class="camel.webapp.MyDataSet">
{ <property name="size" value="1000"/>
public static final String INBOUND_DIRECT = “direct:inbound"; </bean>

public static final String INBOUND_QUEUE = "seda:received”;
<camelContext id="camelContext" xmlns="http://camel.apache.org/schema/spring">

@0verride <routeBuilder ref="myRouteBuilder"/>
public void configure() throws Exception
] { <route>
from{ INBOUND_DIRECT) . routeId(INBOUND_DIRECT) <from uri="dataset:myDataSet?produceDelay=-1"/>
. to(INBOUND_QUEUE) ; <to uri="direct:inbound"/>
</route>
from( INBOUND_QUEUE) . routeId(INBOUND_QUEUE)
.process{new MyProcessor()); </camelContext>
J} : <bean id="myRouteBuilder" class="camel.webapp.MyRouteBuilder"/>

public class MyDataSet extends SimpleDataSet

{
@0verride
public void populateMessage(Exchange exchange, long 1) throws Exception
] {
exchange.getIn().setBody("<message>" + 1 + "</message>");
) }
}

Apache Camel 2.12.3 (CamelContext: camelContext) started in @.443 seconds

Sent: 200 messages so far. Last group took: 44 millis which is: 4,545,455 messages per second. average: 4,545.455
Sent: 400 messages so far. Last group took: 39 millis which is: 5,128.205 messages per second. average: 4,819.277
Sent: 600 messages so far. Last group took: 28 millis which is: 7,142.857 messages per second. average: 5,405.405
Sent: 800 messages so far. Last group took: 23 millis which is: 8,695.652 messages per second. average: 5,970,149
Sent: 1000 messages so far. Last group took: 23 millis which is: 8,695.652 messages per second. average: 6,369.427
Apache Camel 2.12.3 (CamelContext: camelContext) is shutting down

Prezl




public class MyRouteBuilder extends RouteBuilder

{
public static final String INBOUND DIRECT = "direct:inbound";
public static final String INBOUND_QUEUE = "seda:received";

@verride
public void configure() throws Exception
] {
from(INBOUND DIRECT).routeld(INBOUND DIRECT)
. to(INBOUND QUEUE);

from(INBOUND _QUEUE).routeld(INBOUND QUEUE)
.process{new MyProcessor());

i,
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1J routes...

<bean id="myDataSet" class="camel.webapp.MyDataSet">
<property name="size" value="1000"/>
</bean>

<camelContext id="camelContext" xmlns="http://camel.apache.org/schema/spring">
<routeBuilder ref="myRouteBuilder"/>

<route>
<from uri="dataset:myDataSet?produceDelay=-1"/>
<to uri="direct:inbound"/>

</route>

</camelContext>

<bean id="myRouteBuilder" class="camel.webapp.MyRouteBuilder"/>

Ty
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N{ INBOUNU_DIRECT).routelalINSUUND_DIRECT) STV Ul A= UGLE3EL:NYVELEITL TP VUULEVE LGy ="4 /~
. to(INBOUND_QUEUE) ; <to uri="direct:inbound"/>

</route>

n( INBOUND_QUEUE) . routeld (INBOUND_QUEUE)
.process(new MyProcessor()); </camelContext>

<bean id="myRouteBuilder" class="camel.webapp.MyRouteBuilder"/>

public class MyDataSet extends SimpleDataSet

{
@0verride
public void populateMessage(Exchange exchange, long 1) throws Exception
] {
exchange.getIn().setBody("<message>" + 1 + "</message>");
) }
}

Apache Camel 2.12.3 (CamelContext: camelContext) started in 0.443 seconds

Sent: 200 messages so far. Last group took: 44 millis which is: 4,545,455 messages per second. average: 4,545,455
Sent: 400 messages so far. Last group took: 39 millis which is: 5,128.205 messages per second. average: 4,819,277
Sent: 600 messages so far. Last group took: 28 millis which is: 7,142.857 messages per second. average: 5,405.405
Sent: 800 messages so far. Last group took: 23 millis which is: 8,695.652 messages per second. average: 5,970.149
Sent: 1000 messages so far. Last group took: 23 millis which is: 8,695.652 messages per second. average: 6,369.427
Apache Camel 2.12.3 (CamelContext: camelContext) is shutting down
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deployment options...

embedded in existing application
+ boatstrap CamelContext (Spring, Main API)
standalone
main = new Main();

main.addRouteBuilder(new MyRouteBuilder());

maven (dev mode)
- maven-camel-plugin
« maven-jetty-plugin
in ActiveMQ
+ ships with Camel
+ simple deployment
- add JAR to flib
- bootstrapp in activemg.xml
« add routes to camel.xml

-
pring

-

maven

how to monitor

- consider functional use cases

« consider non functional use cases

« need to manage/monitor at runtime?

« JMX to stopdstart routes, gather stats
= need 1o viewltriage exceptions at runtime?
= use JMS error queues for visibility/durability
- use JMX to copy/imove/delete messages

- system level monitoring
+ WM stats from JMX
- 3rd party tools (Nagios, AppDynamics)
- error monitoringhandling
- Camel onException() -> JMS ermror queues

« monitoring tools

» VisualVM (IMX)
+ ActiveMQ web console (browse queues)
= Hawt.io wehb console (AMQ/Camel plugins)

deployment options...

« in a web container (Tomcat, Jetty, etc)
+ add a WEB-INFfweb.xml
+ load the Spring ContextLoaderListener
- add carmel.xml in contextConfiglocation param
= build & war, deploy to ftomcat'webapps
- in OSGI (Karaf, SenviceMix, etc)
- leverage OSGI's lightweightlexplicit classloading
« build bundie (jar with an OSGi manifest file)
= the maven-bundle-plugin will generate the bundle
+ more complex and pawerful than others
deployment options
+ well suited for
- deploying multiple applications in the same
Juh

= complex deployments (clustering, HA, eic)
using Fuse Fabric or Zookeeper

h’- Visualvi
hawtio

% Apache
Tomeat




deployment options... spri'n/g

- embedded in existing application
- bootstrap CamelContext (Spring, Main API)
- standalone
main = new Main();
main.addRouteBuilder(new MyRouteBuilder());
- maven (dev mode)
- maven-camel-plugin
- maven-jetty-plugin
- In ActiveMQ
- ships with Camel
- simple deployment
- add JAR to /lib
- bootstrapp in activemq.xml|

. add routes to camel.xml| ActiveMO0

maven




deployment options...

- in a web container (Tomcat, Jetty, etc)

- add a /WEB-INF/web.xml Sl o
- load the Spring ContextLoaderListener e

- add camel.xml in contextConfigLocation param |z .

- build a war, deploy to /tomcat/webapps T

- in OSGi (Karaf, ServiceMix, etc)
- leverage OSGi's lightweight/explicit classloading
- build bundle (jar with an OSGI manifest file)
- the maven-bundle-plugin will generate the bundle

- more complex and powerful than others . — —

- well suited for
- deploying multiple applications in the same
JVM
- complex deployments (clustering, HA, etc)
using Fuse Fabric or Zookeeper

PREZI
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<web-app version="2.4" xmlns="http://java.sun.com/xml/ns/j2ee"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemaLocation="http://java.sun.com/xml/ns/j2ee http://java.sun.com/xml/ns/j2ee/web-app 2 4.xsd">

<display-name>My Web Application</display-name>

<!l-- location of spring xml files -->

<context-param>
<param-name>contextConfigLocation</param-name>
<param-value>classpath:camel-config.xml</param-value>

</context-param>

<!l-- the listener that kick-starts Spring -->

<listener>
<listener-class>org.springframework.web.context.ContextLoaderListener</listener-class>

</listener>

<!|-- Camel servlet -->

<servlet>
<servlet-name>CamelServlet</servlet-name>
<servlet-class>org.apache.camel.component.servlet.CamelHttpTransportServlet</servlet-class>
<load-on-startup>1</load-on-startup>

</servlet>

<!-- Camel servlet mapping -->
<servlet-mapping>
<servlet-name>CamelServlet</servlet-name>
<url-pattern>/camel/*</url-pattern>
</servlet-mapping>

i, ‘A'_l I st iy i M e

</web-app>




Deploy a sample application

While you will learn in the Karaf user's guide how to fully use and leverage Apache Karaf, let's install a sample

In the console, run the following commands:

karaf@root()> feature:repo-add camel 2.10.0
Adding feature url mvn:org.apache.camel.karaf/apache-camel/2.10.0/xml/features
karaf@root()> feature:install camel-spring
karaf@root()> bundle:install -s mvn:org.apache.camel/camel-example-0sgi/2.10.1

The example installed is using Camel to start a timer every 2 seconds and output a message on the console.
The previous commands download the Camel features descriptor and install the example feature.

>>>> SpringDSL set body: Fri Jan 07 11:59:51 CET 2011
>>>> SpringDSL set body: Fri Jan 07 11:59:53 CET 2011
>>>> SpringDSL set body: Fri Jan 07 11:59:55 CET 2011

O:Prez




how to monitor

- consider functional use cases
- need to manage/monitor at runtime?
- JMX to stop/start routes, gather stats
- need to view/triage exceptions at runtime?
- use JMS error queues for visibility/durability
- use JMX to copy/move/delete messages

- consider non functional use cases
- system level monitoring
- JVM stats from JMX
- 3rd party tools (Nagios, AppDynamics)
- error monitoring/handling
- Camel onException() -> JMS error queues

- monitoring tools
- VisualVM (JMX)
- ActiveMQ web console (browse queues)
- Hawt.io web console (AMQ/Camel plugins)

PREZI
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refactoring considerations

- first, the motivation
- have specific improvements in mind
+ be prepared to justify the ROI
- more so than a new application
- have a clear roadmap defined
» how is Camel advancing the cause

» next, how invasive the refactaring needs to be
- should rarely have to scrap and rebuild

- consider what the end product requirements are

- perhaps just wrap legacy app with Camel
- expose new interfaces to old code

- IMS, WebServices, REST, etc.
» route enable, rewire existing code

refactor incrementally...

- refactor event based processes into routes

« monitoring

- consider deployment options early

Legacy Apps?

7

in

- decouple asynchronous operations
+ increases scalability, throughput, flexibility
« add persistent queues (JMS, etc) if necessary

« add early to add visibility to your application
- IMXNisualvM - raw stats
« hawt.io - html5 console for AMQ, Camel, etc

« restricted to current container?
« how will you scale horizontally?

refactor incrementally...

« focus on primary goals first

alli|
o-U

» much easier to improve apps that can be visualized

+ don't snowball it U -
- isolate changes to legacy code -
- don't over think exception handling up front

+ keep changes/scope to a minimum

- bootstrap Camel within existing app (Spring, etc)
- intreduce a lightweight container (Tomcat, etc)
- run standalone during early stages of dev

crementally expand scope

- add timer routes for batch jobs

- add routes to expose legacy code

+ use bean binding to route enable wio changes




refactoring considerations

- first, the motivation
. have specific improvements in mind =
- be prepared to justify the ROI \;Lfff”;:
- more so than a new application
- have a clear roadmap defined
- how Is Camel advancing the cause

- next, how Invasive the refactoring needs to be
- should rarely have to scrap and rebuild
- consider what the end product requirements are
- perhaps just wrap legacy app with Camel
- expose new interfaces to old code
- JMS, WebServices, REST, etc.
- route enable, rewire existing code

PREZI
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refactor incrementally... E

- focus on primary goals first

- don't snowball it

- iIsolate changes to legacy code
- don't over think exception handling up front

- keep changes/scope to a minimum

- bootstrap Camel within existing app (Spring, etc)
- Introduce a lightweight container (Tomcat, etc)

- run standalone during early stages of dev

- iIncrementally expand scope
- add timer routes for batch jobs
- add routes to expose legacy code
- use bean binding to route enable w/o changes




X o

refactor incrementally... ;K\t_—_t
=

- refactor event based processes into routes
- decouple asynchronous operations
- Increases scalability, throughput, flexibility
- add persistent queues (JMS, etc) If necessary

- monitoring
- add early to add visibility to your application
- JMX/VisualVM - raw stats
- hawt.io - html5 console for AMQ, Camel, etc
- much easier to improve apps that can be visualized

- consider deployment options early
- restricted to current container?
- how will you scale horizontally?

PREZI



[obligatory camel pics]
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