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Overview

Apache Camel enables you to integrate the Idempotent Consumer Pattern in a really simple way. In this tutorial we will setup a cluster consisting of two
OSGi containers (Apache Karaf). Inside this both nodes we will deploy two equal Camel bundles. This two bundles will receive a message from a REST
interface, send them via a Hazelcast SEDA queue and finally store it into a distributed Hazelcast map. To avoid that a (equal) message will be consumed

twice we're using the idempotent repository implementation based on Hazelcast. This implementation guarantees cluster wide that no message will be
processed twice.

When to Use

If you use camel in a clustered environment (2 nodes or more) and you have to be sure that two equal messages never will be processed twice.

Why to use

Because you can create with very few effort a Idempotent Repository over n nodes inside your Camel application.

How to Use
We will create a camel route with a restlet consumer and a hazelcast producer. These routes will be deployed on the servers and form our cluster.
Preconsideration

The restlet consumer will get XML strings that represent an invoice:

<l nvoi ce id="${nunber}">
<Article nanme="foo"/>
</l nvoi ce>

The Invoice id will be our Unique message ID.
We will then send multiple invoice messages to the restlet consumer. Hazelcast will spread these files throughout the cluster and write them to files.
Because of the Idempotent Consumer Pattern no duplicate files should occur on our cluster.

Setup

You will need two servers with an OSGI runtime environment (we will use Karaf in this tutorial).

In the Karaf console add the camel features and install the needed packages:

features:addUrl nvn:org. apache. canel . kar af / apache- canel / 2. 8- SNAPSHOT/ xm / f eat ur es
features:install canel-core canel-spring canel - hazel cast

Our routes (similar on both nodes):



package org. apache. canel .tutorial . routes;

i mport org.apache. canel . bui | der. Rout eBui | der;
i nport org. apache. canel . conponent . hazel cast. Hazel cast Const ant s;
i mport org.apache. canel . processor. i denpot ent. hazel cast. *;

public class RoutesHazel cast extends RouteBuilder {
public void configure() throws Exception {

/] create an instance with repo 'nmy-repo'
Hazel cast | denpot ent Reposi tory hazel cast | denpot ent Repo = new Hazel cast | denpot ent Reposi tory("nmy-

repo");
/'l receiving a message from REST
from("restlet:http://1ocal host:9080/i nit ?restl et Met hod=post")
.routeld("fromrest_to_seda")
.toF("hazel cast: %f 00", Hazel cast Constants. SEDA PREFI X) ;
/1 receiving a nessage from Hazel cast SEDA
fronF("hazel cast: %f 00", Hazel cast Constants. SEDA PREFI X)
.routeld("fromseda_t o_nap")
/1 check for uniqueness
. i denpot ent Consumner (xpat h("/ I nvoi ce/ @d"), hazel cast| denpot ent Repo)
/1 sending the nessage to a distributed nmap
. set Header (Hazel cast Const ants. OBJECT_I D, si npl e("${exchangel d}"))
. set Header ( Hazel cast Const ant s. OPERATI ON, const ant (Hazel cast Const ant's. PUT_OPERATI ON) )
.toF("hazel cast: %bar", Hazel cast Constants. MAP_PREFI X) ;

}
}

Testing the routes %2



package org. apache. canel . tutorial .idenpotent;

i mport org.apache. canel .test.junit4. Canel Spri ngTest Support;

inport org.junit.Test;

i mport org.springfranework. context.support. Abstract Appli cati onContext;

i nport org.springframework. cont ext. support. C assPat hXnl Appl i cati onCont ext ;

i mport com hazel cast. core. Hazel cast;
i nport com hazel cast. core. | Map;

public class Hazel cast| denpot enRepositoryTest extends Camel SpringTest Support {
private | Map<String, Object> bar = Hazel cast.get Map("bar");

public void setUp()throws Exception {
super. set Up();
this.bar.clear();

}

public void tearDown() throws Exception {
super . t ear Down() ;
this.bar.clear();

}

@est
public void testRoute() {

assert Equal s(0, this.bar.size());

)

tenpl ate. sendBody("restlet: http://1 ocal host: 9080/init?restl et Met hod=post”, this.createxXM.(5))

tenpl ate. sendBody("restlet: http://l ocal host:9080/init?restl et Method=post", this.createxM (2));

tenpl ate. sendBody("restlet: http://1 ocal host: 9080/i nit ?restl et Met hod=post”, this.createxXM.(3));
( (5));
( (3))

tenpl ate. sendBody("restlet: http://|ocal host:9080/i nit?restl et Met hod=post", this.createXWM
"restlet:http://1ocal host:9080/init?restl et Method=post”, this.createXWM

1

t enpl at e. sendBody ;
assert Equal s(3, this.bar.size());

}

@verride
protected Abstract ApplicationContext createApplicationContext() {
return new Cl assPat hXm Appl i cati onCont ext (
"/ META- | NF/ spri ng/ canel -context.xm");
}

private String createXM.(int nunber) {
return " <lnvoice id=\"" + nunmber + "\">\n"
+ " <Article name=\"foo\"/>\n" + "</I|nvoice>";

Our camel-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>

<beans xm ns="http://ww. springframework. org/schema/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemalLocati on="
http://ww. springframework. or g/ schema/ beans http://ww. springfranewor k. or g/ schena/ beans/ spri ng- beans. xsd
http://canel.apache. org/ schema/ spring http://canel.apache. org/schema/ spri ng/ canel - spri ng. xsd">

<canel Cont ext xm ns="http://canel.apache. org/ schema/ spri ng"
trace="true">
<package>or g. apache. canel . tutori al . i denpot ent </ package>
</ canel Cont ext >
</ beans>



The pom.xml:

<?xm version="1.0" encodi ng="UTF-8"?>

<project xm ns="http://maven. apache. org/ POM 4. 0. 0" xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="http://maven. apache. org/ POM 4. 0.0 http:// maven. apache. or g/ naven-v4_0_0. xsd" >

<nmodel Ver si on>4. 0. 0</ nodel Ver si on>

<gr oupl d>or g. apache. canel . tutori al . rout es</ groupl d>
<artifactl d>Hazel cast| denpot enReposi t oryDenpo</artifactld>
<packagi ng>bundl e</ packagi ng>

<versi on>1. 0. 0</ ver si on>

<nane>Apache Hazel cast |denpotent Repository</name>
<url>catify</url>

<properties>
<canel - ver si on>2. 8- SNAPSHOT</ canel - ver si on>
</ properties>

<dependenci es>

<dependency>
<gr oupl d>or g. apache. canel </ gr oupl d>
<artifactld>canmel -core</artifactld>
<ver si on>${ canel - ver si on} </ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. apache. canel </ gr oupl d>
<artifactld>canel -spring</artifactld>
<ver si on>${ canel - ver si on} </ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. apache. canel </ gr oupl d>
<artifactld>canel - hazel cast</artifactld>
<ver si on>${ canel - ver si on} </ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. apache. canel </ gr oupl d>
<artifactld>canel -restlet</artifactld>
<ver si on>${ canel - ver si on} </ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. apache. canel </ gr oupl d>
<artifactld>canel -test</artifactld>
<ver si on>${ canel - ver si on} </ ver si on>
<scope>t est </ scope>

</ dependency>

<dependency>
<gr oupl d>or g. spri ngf ramewor k</ gr oupl d>
<artifactld>spring-context</artifactld>
<versi on>3. 0. 5. RELEASE</ ver si on>

</ dependency>

<dependency>
<groupl d>or g. sl f 4j </ groupl d>
<artifactld>slf4j-1og4j12</artifactld>
<version>1. 6. 1</ ver si on>

</ dependency>

<dependency>
<gr oupl d>l og4j </ gr oupl d>
<artifactld>l ogdj</artifactld>
<version>1. 2. 16</ ver si on>

</ dependency>

</ dependenci es>

<bui | d>
<def aul t Goal >i nst al | </ def aul t Goal >
<pl ugi ns>
<pl ugi n>
<gr oupl d>or g. apache. maven. pl ugi ns</ gr oupl d>



<artifact!d>maven-conpil er-plugin</artifactld>
<versi on>2. 3. 2</ ver si on>
<configuration>
<source>1. 6</ source>
<t arget>1. 6</target>
</ configuration>
</ pl ugi n>
<pl ugi n>
<gr oupl d>or g. apache. f el i x</ gr oupl d>
<artifactl d>maven-bundl e- pl ugi n</artifactld>
<version>2. 1. 0</versi on>
<ext ensi ons>t r ue</ ext ensi ons>
<configuration>
<instructions>
<Bundl e- Name>${ proj ect . arti fact|d}</Bundl e- Nane>
<Bundl e- Synbol i cNane>Hazel cast | denpot enReposi t or yDenp- osgi <
/ Bundl e- Synbol i cNanme>
<Export - Package>
org. apache. canel . tutorial . routes
</ Export - Package>
<I nport - Package>*</ | nport - Package>
<l ncl ude- Resour ce>src/ mai n/ r esour ces</ | ncl ude- Resour ce>
<Spri ng- Cont ext >*; publ i sh- cont ext : =f al se; cr eat e- asynchr onousl y:
=t rue</ Spri ng- Cont ext >
<Dynami cl nport - Package>* </ Dynami cl nport - Package>
<l npl enentati on-Titl e>Hazel cast | denpot enReposi t or yDenp<
/1 npl ementation-Title>
<l npl enent ati on- Ver si on>${ pr oj ect . versi on} </ | npl enent ati on-
Ver si on>
</instructions>
</ configuration>
</ pl ugi n>
</ pl ugi ns>
</ bui | d>

</ proj ect >

Switch to your project directory and build the jar (with maven):

nmvn clean install

Copy the jar to your servers and install them in Karaf:

osgi:install file:/hone/usernane/ Hazel cast| denpot enRepository-1.0.0.jar

Validate

In the java project create a class with the following code:

package org. apache. canel .tutorial;
import java.util.Random

i nport org. apache. canmel . Exchange;

i mport org.apache. canel . Mai n;

i mport org.apache. canel . Processor;

i nport org. apache. canel . Producer Tenpl at e;

i mport org.apache. canel . bui | der. Rout eBui | der;

i nport org. apache. canmel . conponent . hazel cast. Hazel cast Const ant s;

import org.apache. canel . processor. i denpot ent. hazel cast. Hazel cast | denpot ent Reposi tory;

i nport com hazel cast. core. Hazel cast ;
i mport com hazel cast. core. | Map;

public class Hazel cast| denpot enRepositoryRunner {

private Main main;



public static void nmain(String[] args) throws Exception {
Hazel cast | denpot enReposi t or yRunner exanpl e = new Hazel cast | denpot enReposi t or yRunner () ;
exanpl e. boot () ;

}

public void boot() throws Exception {

/'l clear repo-Map for seeing effect on re-running this script
| Map<String, Object> repo = Hazel cast.get Map("ny-repo");

if ('repo.isEnpty()) {
repo.clear();

}

/] create a Main instance

main = new Main();

/1 enabl e hangup support so you can press ctrl + c to termnate the JVM
mai n. enabl eHangupSupport ();

mai n. addRout eBui | der (t hi s. creat eRout eBui | der ());

/1 run until you term nate the JVM
Systemout.println("Starting Canel. Use ctrl + c to terninate the JVM\n");
mai n.run();

}
protected RouteBuil der createRouteBuilder() {

return new RouteBuilder() {

@verride
public void configure() throws Exception {

from("timer://foo?fixedRat e=t rue&peri od=500")
.process(new Processor () {

private Random random = new Randon();

@verride
public void process(Exchange ex) throws Exception {

/] create randominvoi ce nunber between 1 and 20
int n1 = random nextlInt(20) + 1;
int n2 = random nextInt(2) + 1;

String body =" <lnvoice id=\"" + nl1 + "\">"
+ "<Article nanme=\"foo\"/>" + "</Invoice>";

/1 put xm into body
ex. get Qut (). set Body( body) ;

/1 set header for 'node' decision
ex. get Qut (). set Header ("server", n2);
}
9]

.choi ce()
.when(header ("server").isEqual To(1))
.1 og("sending nessage to 'hostl" --> ${body}")
.toF("restlet:http://host1:9080/init?restletMthod=post")
.ot herwi se()
.log("sending message to 'host2' --> ${body}")
.toF("restlet:http://host2:9080/init?restletMethod=post");

fronF("hazel cast: %sbar", Hazel cast Constants. MAP_PREFI X)
.log("--- new nessage received ---");



While executing the project the console will output the send and received messages:

[ foo] routel INFO sending nessage to 'hostl' --> <lnvoice id="20"><Article nanme="foo"/></Invoi ce>
[...thread-3] route2 INFO --- new nessage received ---

[ foo] routel INFO sending nessage to 'hostl' --> <lnvoice id="1"><Article nane="fo0"/></Invoice>
[ foo] routel INFO sending nessage to 'host2' --> <lInvoice id="16"><Article name="foo"/></Invoi ce>

If the message hasn't been sent before, you will get a " new nessage recei ved", if the message is already in the idempotent repository it won't be
processed. If you let run the script for a minute there should be almost no " new nmessage recei ved" log out printed.
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