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Spring Integration in Action

Grégory Boissinot
@gboissinot
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une API pour les EIP
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Les Endpoints Spring Integration

* Spring Integration fournit le
support des principaux EIP a

\ EIP
travers un modele 1-1

— Pas de concepts supplémentaires
a apprendre

ENDPOINT
SPRING INTEG.



Une plateforme d'intégration a base
d'adaptateurs

JMS

Web Services

Adapter
Adapter

<

APPLICATION RMI
Bean

http://www.springsource.org/extensions/se-sia



Les principaux adaptateurs sur étagere

AMQP RMI JPA
HTTP FILE FTP
SOAP MongoDB MAIL
JMS Redis XQUERY
JMX XPath XML

JDBC Twitter



Un modele déclaratif a travers un
namespace

<l-- Fichier Spring Application Context -->

xmins:int="http://www.springframework.org/schema/
iIntegration”
xsi:schemalocation="http://www.springframework.org/
schemalintegration http://www.springframework.org/
schemalintegration/spring-integration-2.1.xsd"

<int.channel id="inputChannel"/>



Chague composant est un bean Spring

<int.channel id="inputChannel'/>

inputChannel =
cxt.getBean("inputChannel", MessageChannel.class);



Réutilisation du modele Spring

<int-jms:inbound-channel-adapter
channel="inputChannel"
destination="%{input.queue}"> IMS
<int:poller task-executor="pool" fixed-delay="1000"> QUEUE

<int:transactional />
</int:poller> :
</int-file:ibound-channel-adapteur> e =
<I- Pool de threads --> |
<task:executor id="pool" pool-size="10"/> __e.
\ Spring
<l—- Pollable Channel --> !

<int:channel id="inputChannel" />

<|- Call Spring Java Bean --> Method -
<int:service-activator *’_’<>|
input-channel="inputChannel"

ref="myServiceBean" />




Inter et Intra Process par I'exemple

JMS QUEUE Interface
\ VM '
\// v
Adapter/ ® Gateway
Gateway (Proxy)
C1 C2
C2 C3
Spring Integ Spring Integ.
JVM App. JVM App.




Spring Integ. Intra Process
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Un message Spring Integration

public interface Message<T> {

Message MessageHeaders getHeaders();
H
S T getPayload();
}
PAYLOAD

public final class MessageHeaders
implements Map<String, Object>,
Serializable {



Les Headers du Message

MESSAGE_ID
TIMESTAMP
CORRELATION_ID
PRIORITY
EXPIRATION DATE
ERROR CHANNEL
REPLY CHANNEL
SEQUENCE_NUMBER
SEQUENCE_SIZE

MY_FUNCTIONAL_ HEADER1
MY_FUNCTIONAL _HEADERZ2
MY_FUNCTIONAL _HEADER3



L'importance du Channel

I

Producer Consumer

)

o B =

* Elément central

* En mémoire par défaut
— Backend possible (JMS, JDBC store, etc)

* Facilite le buffering et l'interception




Le mode de destination du channel

* Point to point (P2P)

Producer

——a

Consumer

—
el

<int:channel
—H id="directChannel"/>

Consumer

* Publish Subscribe (Pub/Sub)

Producer

—

e
)

/ <int:publish-subscribe
id="pubSubChannel"/>




Les modes de transfert du channel

e Synchronous Handoff (Sync)
| |
Prouuce: y
|G

“umer

Consumer

* Asynchronous Handoff (Async)

Prodi-cer — —— ANEr

|g,|

L N

Consumer

<int:channel
id="directChannel"/>

<int:publish-subscribe
id="pubSubChannel"/>

<int:channel
id="directChannel">
<int:dispatcher
task-executor="executor"/>
</int:channel>

<int:publish-subscribe
id="pubSubChannel"
task-executor="executor"/>



Les différents types de Channel

* PollableChannel (P2P)
— QueueChannel

* Priority Channel
 Rendezvous Channel

— NullChannel

* SubscribableChannel
— DirectChannel (P2P et sync)
— Publish-subscribe Channel (Pub/sub — sync/async)
— ExecutorChannel (P2P et async)



it
-

]

o
ad

umarshalling
Transformer

Chaining Endpoints

— s W

filterBean

<int.chain input-channel="inputChannel"

output-channel="outputChain">

o

serviceBean

<int:transformer ref="umarshallingTransformerBean"/>
<int:filter ref="filterBean"/>

<int:service-activator ref="serviceBean" />

</int:chain>



Une APl programmatique riche
PollingConsumer (1/2)

PollableChannel

<int:channel id="queueChannel">
<int:queue capacity="50"/>

</int:.channel>

<int:service-activator

expression="payload.toUpperCase()">

<int:poller fixed-delay="1000"
max-messages-per-poll="5"/>
</int:service-activator>

>
H

iInput-channel="queueChannel"
output-channel="outputChannel" ‘

PollingConsumer



Une APl programmatique riche
PollingConsumer (2/2)

<int.channel id="queueChannel">
<int:queue capacity="50"/>

</int;:channel>
pollableChannel =

cxt.getBean("queueChannel”, QueueChannel.class);
PollingConsumer pollingConsumer =

new PollingConsumer(pollableChannel, messageHandler);
PeriodicTrigger periodicTrigger =

new PeriodicTrigger(1, TimeUnit. SECONDS);
pollingConsumer.setBeanFactory(applicationContext);
pollingConsumer.setTrigger(periodicTrigger);
pollingConsumer.setMaxMessagesPerPoll(5);
pollingConsumer.start();



Une APl programmatique riche
Création de messages

MessageHandler messageHandler =
new MessageHandler() {
public void handleMessage(Message<?> message)
throws MessagingException {
final String payload = (String) message.getPayload();
outputChannel.send(
MessageBuilder.withPayload(payload.toUpperCase())

.setHeader("key","value")
build());



Spring Integration et Spring Batch

Spring Integration en tant que brique additionnelle a
Spring Batch




File

Spring Integration et Spring Batch
Modele de délégation (1/2)

>

e

~

"Chunk-
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%riented" Step2

pl
Spring Batcy

s Report

\/ +q — == —

Gateway

\_

A Spring Integration Flow /




Spring Integration et Spring Batch
Modele de délégation (2/2)

<int:gateway id="processor"
service-interface=
"org.springframework.batch.item.ltemProcessor"
default-request-channel="inputChannel"
default-reply-channel="outputChannel"
default-reply-timeout="2"/>

<int.channel id="inputChannel"/>
<int:channel id="outputChannel"/>



File

Spring Batch et Spring Intégration
Modéle par "Evénement"

~
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Pollable Inbound
Channel Adapter

- o
-l'x‘b

Transformer

Sl JobLauncher
Endpoint

Spring Integ. JobLauncherReque

Spring int%/
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i Spring Batch ‘
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Exposition en JMX
des endpoints et channels

(N NG) Java Monitoring & Management Console
Connection Window Help
(N N&) pid: 1461 com.intellij.rt.execution.application.AppMain com.boissinot.core.file.Main
[ Overview Memory Threads Classes VM Summary MBeans |
» [ JMImplementation rAttribute values
» [ com.sun.management Name Value
» [ java.lang MaxSendDuration 1.0
» [ java.util.logging MeanErrorRate 0.0
. S MeanErrorRatio 0.0
v R |
B spring.application MeanSendDuration 0.4736842105263158
> [l integrationMBeanExporter MeanSendRate 0.04500256709050285
v [ ManagedEndpoint MinSendDuration 0.0
¥ [ org.springframework.intec| |||SendCount 2
» @@ endpoint SendErrorCount 0
v @ MessageChannel SyandgrdDeviationSendDuration 0.49930699897395464
TimeSinceLastSend 42.663

» @ errorChannel
v @@ inputFilesChannel
M ributes |
MaxSendDuration
MeanErrorRate
MeanErrorRatio
MeanSendDuration
MeanSendRate
MinSendDuration
SendCount
SendErrorCount
StandardDeviationSend
TimeSinceLastSend
» Operations
» Notifications
» @@ nullChannel
» [ MessageHandler
» [] MessageSource

(" Refresh )




Spring Integration Version log

1.0.0: Nov. 2008
2.0.0: Nov. 2010
2.1.0: Janv. 2012
2.2.0: Mai 2013

2.2.5: Sept. 2013
3.3.0M3: Sept. 2013

= Deux versions en //




Support dans les IDE
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Spring Tool Suite (STS) fournit un tres bon support Spring Integration



Les livres du marché

Pro

Spring

Integration

J just Spring
Integration

Dr. Mark Lui, Mario Gray, Andy H. Chan,
and Josh Long

Madhusudhan Konda
O’REILLY* Forewond by Josh Long Apress

Le plus complet




Apache Camel

Apprivoisez le chameau

Guillaume Giamarchi
@ggiamarchi
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. Framework Java Open Source

J Implémentation des EIP

-l Java DSL (Domain Specific Language)

[ Trés bonne intégration Spring



)

hudhe -
GCamel

CINSUME ENDPONT PRODUCER cowmee s conmen 0500
s

o % wucis MULTICAST  CONTEXT COMPONENT ROUTE
************* CONSUMER PROCESSOR Roure cobsumeh e

= G PROCESSOR= FXPRESSION
mozssn EXPRESSION ROUTE .
e ERESSON N UN PREDICATE REDEKTE 5.

PROGESSOR PRODUCER 75" MiTiC s

MULTICAST

Y MU L
ROUTEENDPOINTCOMPO o
22 REDICATEC ONGUMER PIPELINE st UR

"= HP PRODUCER &'z = Mk =
2 = pippessoN CONTEXT M“lTlCﬁ,ﬁ{lﬁgﬁqﬂuﬁgﬂﬂﬁ'ﬂmw-m ;

e e LM PIPELINE Fi v =
o g PROCESSR WEHTNBE"CHINHME PR"D“CER EXPRESSION MALTCAST coNText




En route...
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import com.zenika.camel,;

import org.apache.camel.builder.RouteBuilder;

public class HelloWorldRoute extends RouteBuilder {
@Override

public void configure() throws Exception {

from("jms:queue:in").to("bean:myServiceBean");

¥

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

<bean id="myServiceBean" class="..." />



Mt

<beans

xmlns="http://www.springframework.org/schema/beans”

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”

xsi:schemalLocation="
http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd
http://camel.apache.org/schema/spring
http://camel.apache.org/schema/spring/camel-spring.xsd">

<camelContext xmlns="http://camel.apache.org/schema/spring">
<route>
<from uri="jms:queue:in" />
<to uri="bean:myServiceBean" />
</route>
</camelContext>

<bean id="myServiceBean" class="..." />

</beans>



Dans les coulisses... Anache,r
“Camel

L Jouent le role d’interfaces

[ Sont Exprimés par des URI

scheme:adresse[?options]

_______________

_______________



Dans les coulisses... Anachef
“Camel

J Physiques

jms:queue:input
file:/home/guillaume/camel/out?delay=3000
http://www.zenika.com

J Logiques

from("jms:queue:in")
.to("direct:callBean");

from("direct:callBean")
.to("bean:myServiceBean");



Dans les coulisses...
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Des composants
tres classiques...




Des composants ildy
un peu moins classiques...
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Dans les coulisses...
Les messages

Fre harg®®

4 Les r@sﬁﬁes transitent sur les routes
ikey1=value1 E
! Key2=value2 {‘\\
=
n N
' Out Fe-e B Message Exchange
A

Message Message
In Out

Headers Headers

Body Body

attachments attachments




Les Processors Aﬂaﬂhﬂl"
“Camel

public class MyProcessor implements Processor {

public void process(Exchange exchange) throws Exception {
Message in = exchange.getIn();
String body = in.getBody(String.class);
in.setBody(body + "abc")

¥

from("jms:queue:in")
.process(new MyProcessor())
.to("jms:queue:out");






Cas pratique Aﬂ,@ﬂ!ﬁf

W =z ia

tn : =0

tg User notification for Bob t@ Administrator notification, error level

tﬂ]ﬂ User notification for Alice t% Administrator notification, info level



Cas pratique Anache /-

<notifications xmlns="http://www.zenika.com/camel/notif/model">
<admin>
<severity>ERROR</severity>
<message>Exception during processing...</message>
</admin>
<user>
<type>INVITATION</type>
<from>Guillaume</from>
<to>Bob</to>
<title>Football match next sunday</title>
<text>Hi all, who is available ?</text>
</user>
<user>
<type>INVITATION</type>
<from>Guillaume</from>
<to>Alice</to>
<title>Trip arround the world</title>
<text>We plan an amazing trip! Are you in ?</text>
</user>
</notifications>



Cas pratique Aﬂ,@ﬂ!ﬁf

W D/E§+D =z ia

tn =0

=
\_/
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/ \

tg User notification for Bob t@ Administrator notification, error level

tﬂ]ﬂ User notification for Alice t% Administrator notification, info level



Cas pratique

Namespaces NS = new Namespaces("n", "...");

from(ENDPOINT URI_IN)
.split()
.xpath("/n:notifications/child::*", NS)
.to(ENDPOINT _URI_ROUTER);




Cas pratique Apache /~
pratiq "““camel

from(ENDPOINT _URI_ROUTER)
.choice()
.when().xpath("/n:user"”, NS)
.to(ENDPOINT URI_USER_AGGREGATOR)
.when().xpath("/n:admin", NS)
.to(ENDPOINT URI_ADMIN_FILTER)
.otherwise()
.to(ENDPOINT URI_UNKNOWN NOTIFICATION);

]
X
i




Cas pratique ‘{I@c@*ﬁ

from(ENDPOINT _URI_USER_AGGREGATOR)
.aggregate()
.xpath("/n:user/n:to", NS)
.aggregationStrategy(aggStrategy)
.completionSize(10)
.completionTimeout (5000)
.convertBodyTo(String.class)
.to(ENDPOINT URI_USER _OUT);

L] *o—




Cas pratique

from( ENDPOINT URI_ADMIN FILTER)
.filter()
.xpath("/n:admin/n:severity/text() = "ERROR"'", NS)
.to(ENDPOINT URI_ADMIN_TRANSLATOR);




Cas pratique

from( ENDPOINT URI_ADMIN_ TRANSLATOR)
.to("bean:notificationTransformer™)
.to(ENDPOINT URI_ADMIN OUT);




Cas pratique Anache /-

https://github.com/ggiamarchi/EIP-Camel
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’ package org.apache.camel;
start public interface Service {
-1 suspend void start() throws Exception;

void stop() throws Exception;

|
|
; » Suspended
I
|
|
|
|
|
|

public interface SuspendableService

|

|

|

|

|

|

|

|

: package org.apache.camel;
|

|

|

: extends Service {
|

|

|

| L T _Semice SuspendableService void suspend() throws Exception;
e e et e P void resume() throws Exception;
shutdown boolean isSuspended();
® }



Management & Monitoring

Overview | Memory | Threads | Classes | VM Summary | MBeans ‘

—— -

-

&

=+
s

+...[+]
s ns)

@
-J

E_j...

H,,b -

. JMImplementation

| com.sun.management
, java.lang

, java.util.logging

, org.apache.camel
gV components

= ). GuilfcontextTP1
@ “file”
| consumers
= | GuilfcontextTP1
[ FileConsumer(0x1c8321c8)

-

- |, context

. endpoints

= | GuilfcontextTP1
~~ @ “file://C:/Camel/resanet/resa_in_tp1”
~~ @ “file://C: /Camel/resanet/resa_out_tp1”
(@@ “spring-event://default”

, errorhandlers

| processors

-~ | GuilfcontextTP1

routes

- | GuilfcontextTP1

=@ “routel”

aBAttributes

Operations

[#-Notifications

-

D&

|, services
- |, threadpools
- | tracer

==

Attribute values

Name Value

Camelld contextTP1 -
DeltaProcessingTime 0 F
Description EventDrivenConsumerRoute [Endpoint[file: //C: /Camel/resanet/fresa_in_tp1] -> Instrumenta...
EndpointUri file://C: /Cameljresanet/resa_in_tp1

ExchangesCompleted 0

ExchangesFailed 0

ExchangesTotal 0

ExternalRedeliveries 0

FailuresHandled 0

FirstExchangeCompletedExchangeld

FirstExchangeCompletedTimestamp

FirstExchangeFailureExchangeld

FirstExchangeFailureTimestamp

InflightExchanges 0

LastExchangeCompletedExchangeld

LastExchangeCompletedTimestamp =
LastExchangeFailureExchangeld

LastExchangeFailureTimestamp

LastProcessingTime 0

Load01 0,00

Load05 0,00

Load15 0,00

MaxProcessingTime 0

MeanProcessingTime 0

MinProcessingTime 0

Redeliveries 0

ResetTimestamp Mon Oct 07 20:08:00 CEST 2013

Routeld routel

RoutePolicyList

State Started —
StatisticsEnabled true
TotalProcessingTime 0 ¥




Management & Monitoring ﬂfﬂ.@l!ﬁ

http://hawt.io/

\¢ hawtio

&~ C' [ localhost:8080/hawtio/#/camel/routes?tab=integration&nid=root-org.apache.camel-stracmac.local%2Fcamel-1-routes-%22route2%22

¥ hawtio Integration = Messaging  Dashboard  Jetty JMX  Logs  Wiki £ Preferences @ Help

v ' camel-1

[za] Diagram ® Source & Trace  iE Attributes [u] Chart @ Operations @ X
v (= Routes
% routel —
% route2 JLDJ
» (= Endpoints From activemq:p_ersonnel.records
> MBeans

-2l
/person/city = 'London’ J Otherwise

|

I e S—

To file:target/messages/uk To file:target/messages/others




Fuse IDE

http://fusesource.com/products/fuse-ide/

[ |30 Q- |# G~ |® & @] e ] [ 100% e §lsava
4 Package Explorer 23 =0 M =0
B~ q . Palette D
v &4 simple-route A [ Select
b (# src/main/java M /\'
¥ (# src/main/resources —E — @ (== Endpoints
¥ (= META-INF Routin 9
¥ (= spring when /person/city... log file:target/messa... = 9
\ EAggregate
'» camel-context.x
«+| Choice

Tx

log4j.properties
b (#src/test/java

“= DynamicRouter

~ file:src/data?noo... choice
(3 src/test/resources m Filter
b =, JRE System Library Davase(y
» = Maven Dependencies _E —] @ m IdempotentCo...
> .
& sre a4 o iharnise log file:target/messa... {4 LoadBalance
[~-target 23
«C » ) __ “Multzast |
(= Control Flow
(=P Outli Sg =a E
o% Outline )
(= Transformation
v Route
= «F 3 » [ Miscellaneous
r_c{hle src/data?noop=true -
v [ choice DesngnJ Sourcel
¥ @ when /person/city = E_' Problems [ @ Javadoc [E% Declaration ]Ej Properties 52\ =Y =0 ]
v 'Tﬂ log | A
ﬂﬁle target/me Details Route
v e
_S othlerwuse Documentation
+4 03;.- . v " Route Policy Ref » ﬁ
- E ) > Inherit error handler [}
. ___EJ @ - @ Delayer
-@ Handle Fault
- ;.@ :__E Auto Startup
Trace v
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Conclusion



"Spring Integration vs Apache Camel"
2 approches pour un méme objectif

Spring Integration Apache Camel

* Brique d'intégration légere et non invasive supportant les EIP
e Simple a introduire dans son systeme d'information

 Extension du modeéle de e Non extension mais tres
programmation Spring bonnesifhtegration Spring

* Configuration déclara eut la vision Route

des endpoints

 Jres bon support des tests

* Peu de composafits mais de&;&%ﬂows

composants officiels



