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PEtALS-SE-EIP

This component implements the main Enterprise Integration Patterns, as described in  http://
WWW.enterprisei ntegrati onpatterns.com.

It is based on the PEtALS CDK.
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Features

Chapter 1. Features

The provided integration patterns are;
» Aggregator

» Bridge

* Digpatcher

* Router

« DynamicRouter

* RoutingSlip

* ScatterGather

e WireTap

o Splitter

The EIP component can be easily extended to provide more patterns.

PEtALS-SE-EIP
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Chapter 2. Component Configuration

The component can be extended to provide more integration patterns.

To add a new pattern, provide a Java class implementing or g. ow2. pet al s. se. ei p. patterns. Pattern

package org. ow2. petal s. se. ei p. patterns;

import org.ow2. petals.conponent. framework. util.Exchange;
import org.ow2. petals. se. ei p. ExchangeCont ext ;

public interface Pattern {

public void processPattern(Exchange exchange, ExchangeContext context);
public void init();

}

or extending the abstract classor g. ow2. pet al s. se. ei p. patterns. Abstract Pattern

package org.ow2. petal s. se. ei p. patterns;

public abstract class AbstractPattern inplenents Pattern {

public abstract void process(Exchange exchange, ExchangeContext context) throws
Messagi ngExcepti on;

protected abstract bool ean val i dateMEP(URI nep);

protected abstract String getPatternNanme();

}

Use the ExchangeCont ext  t0 help you processing your orchestration :

package org.ow2. petal s. se. eip;

inmport java.util.List;
inmport java.util.logging. Logger;

import javax.jbi.nessagi ng. Messagi ngExcepti on;
inmport javax.jbi.servicedesc. Servi ceEndpoi nt;

import org.ow2. petals.conponent. franework. Const ant s. MEPConst ant s;

import org.ow2. petals.conponent. franmework. api . confi guration. Confi gurati onExtensi ons;
import org.ow2. petals.conponent. franmework. api . excepti on. PEt ALSCDKExcept i on;

import org.ow2. petals.conponent. franework. api . message. Exchange;

import org.ow2. petals.conponent.franmework.j bidescriptor.generated. Consunes;

public interface ExchangeContext {

public Logger getLogger();
publ i c List<Consunes> get SUConsunes( Servi ceEndpoi nt endpoi nt);
publ i c bool ean sendSync(final Exchange exchange) throws Messagi ngExcepti on;
public void sendAsync(final Exchange exchange) throws Messagi ngExcepti on;
publ i c Exchange accept (Exchange exchange) throws |nterruptedException, PEt ALSCDKExcepti on;
public void send(final Exchange exchange) throws Messagi ngExcepti on;
G

publ i c Exchange creat eConsunmeExchange( Consunes consunes) throws Messagi ngExcepti on;

publ i c Exchange creat eConsunmeExchange( Consunes consumes, MEPConstants nep) throws
Messagi ngExcepti on;

publi ¢ Confi gurationExtensi ons get Ext ensions();

}

Extends the JBI.xml file of the component to reference your pattern :

<?xm version="1.0" encodi ng="UTF- 8" ?>
<j bi:jbi xmns:xsi="http://ww.w3. org/ 2001/ XM_Schema- i nst ance"

PEtALS-SE-EIP
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<ei p: aggr egat or >or g. ow2. pet al s. se. ei p. patterns. Aggr egat or </ ei p: aggr egat or >

<ei p: rout er >or g. ow2. pet al s. se. ei p. patterns. Rout er</ei p: router>

<ei p: dynami c-r out er >or g. ow2. pet al s. se. ei p. patt erns. Dynam cRout er </ ei p: dynani c-rout er >
<ei p: di spat cher >org. ow2. pet al s. se. ei p. patterns. Di spat cher </ ei p: di spat cher >

<ei p: routing-slip>org. ow2. petal s. se. ei p. patterns. RoutingSlip</eip:routing-slip>

<ei p: bri dge>or g. ow2. petal s. se. ei p. patterns. Bri dge</ ei p: bri dge>

<ei p:w re-tap>org. ow2. petal s. se. ei p. patterns. WreTap</ei p: W re-tap>

<ei p: scatter-gather>org. ow2. petal s.se. ei p.patterns. ScatterGat her</ei p: scatter-gather>
<ei p:splitter>org. ow2. petals.se.eip.patterns.Splitter</eip:splitter>

</jbi:jbi>

Table 2.1. Configuration of the component (CDK)

Parameter Description Default |Required| Scope

acceptor-pool-size | Thesizeof thethread pool used to accept M essage Exchangefrom 5 Yes Runtime
the NMR. Once amessageis accepted, its processing is del egated
to the processor pool thread.

processor-pool-size | The size of the thread pool used to process Message Exchanges. 10 Yes Runtime
Once amessage is accepted, its processing is delegated to one of
the thread of this poal.
performance- Enabl e the performance notificationsin the component. The CDK - No Runtime

notifications proposes to a performance notification feature to the component
implementor. If you enable this feature, you must use the related
method accessible in the Abst r act Conponent class.

performance-step |When the performance notification feature is enabled, it is - No Runtime
possible to define a step on the notifications. When there is an
heavy message traffic, it is recommanded to increase this step to
avoid performance disturbance.

properties-file  |Name of the file containing properties used as reference by| empty Yes |[nstalation
other parameters. Parameters reference the property name in| vaue
the following pattern ${nyPropertyNane}. At runtime, the
expression is replaced by the value of the property.

The value of this parameter is:
* anURL
 afilerelativeto the PEtAL Sinstallation path

« an empty valueto stipulate anon-using file

ignored-status | When the component receives an acknowledgement nmSsageND ERROR I|GNCRED  {Componen
exchange, it can skip the processing of these message according
to the type of the acknowledgment. If you decide to not ignore
some acknowledgement, the component listeners must take care
of them.

Accepted values : DONE_AND_ERROR_| GNORED, DONE_| GNORED,
ERROR_| GNORED Of NOTHI NG_| GNORED

jbi-listener- Qualified name of the class extending AbstractJBI Listener - Yes Componen
class-name

external-listener- | Qualified name of the class extending - No Componen
class-name AbstractExternalListener

Definition of CDK parameter scope :

« Component : The parameter has been defined during the development of the component. A user of the component can
not change its value.
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* Ingtallation: The parameter can be set during the installation of the component, by using the installation MBean (see
JBI specifications for details about the installation sequence). If the parameter is optional and has not been defined
during the development of the component, it is not available at installation time.

* Runtime : The paramater can be set during the installation of the component and during runtime. The runtime
confguration can be changed using the CDK custom MBean named Runt i neConf i gur at i on. If the parameter is optional
and has not been defined during the development of the component, it is not available at installation and runtime times.

Table 2.2. Configuration of the component (EI P)

Parameter Description Default | Required

your-pattern-name | javaclassimplementing your pattern. The name of the pattern at runtime - No
will be the one you give as parameter name

PEtALS-SE-EIP
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Chapter 3. Service Configuration

3.1. Processing a pattern

PROVIDE SERVICE : Process several services invocations and orchestrate the results

A Service Unit contains one and only one provi des section, which describes the pattern that will be processed when a
message is received.

The Service Unit contains also one or more consunmes sections, which reference services to cal during the pattern
execution. Theorder of theconsunes sectionsisimportant, asit isthe onewhich isused by the pattern during its execution.

The number of consunes sections depends on the pattern implemented.

If the MEP I ncut or I nOpt Qut are supported by an implemented EIP, the component returns to the consumer an out
response built according to the pattern feature.

If an invoked service returnsaFaul t or an Error status, the process ends or no, and the Faul t or Error is sent back to
the consumer or no, according to the pattern feature.

If an operation is specified in a consumes sections, this operation is used to invoke the bound service, otherwise the
operation of the incoming message is relayed.

3.1.1. Aggregator Pattern

The EIP Component receives incoming messages and identifies the messages that are correlated to a SU deployed.

The correlation can be either retrieved from an X Path expression specified in the SU parameter aggr egat or - correl at ion
or by a property from the incoming exchange with the name ‘aggregator-correlation'.

Once a message received matches the X Path expression specified in the SU parameter aggr egat or - conpl et e, the pattern
collects information from each previously correlated message and sends a single, aggregated message to the service
referenced in the consunes section.

The result of the invoked service is reported to the sender of the 'complete’ message.
& Caution
consunes sections cardinality is[1-1].
& Caution
message exchange pattern of the incoming exchangeis| nonl y of Robust | nOnl y.
& Caution
messages order is kept from the incoming sequence to the outgoing message.

The aggregated message looks like :

<result xm ns="http://petals.ow2. org/conponents/eip">
<incom ng nessage 1.../>

<i ncom ng nessage N >
</result>

3.1.2. Scatter-gather Pattern

The EIP Component forwards the incoming IN message of the Exchange to al the services referenced in the consunes
sections (these services hasto be | naut ). The pattern waits for all the responses from the services, and aggregates them.

PEtALS-SE-EIP 9
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The aggregation is returned to the original consumer, asthe OUT message of its original Exchange.

If aservices called har reponse with a Fault, the fault is reported to the original Exchange, and al the others responses
areignored. The fault isthem returned to the original consumer.

& Caution
consunes sections cardinality is[1-n].
& Caution
message exchange pattern of the incoming exchange and of the consumed servicesis| nQut .

The response looks like :

<result xm ns="http://petals.ow2. org/ conponents/eip">

<response fromthe 1st service referenced in the Service Unit.../>
<response fromthe 2nd service referenced in the Service Unit.../>
<response fromthe 3rd service referenced in the Service Unit.../>

</result>

3.1.3. Router Pattern

Also known as Cont ent - Based Rout er pattern.

The EIP Component eval uates expressions on the incoming IN message of the Exchange. Conditions can be multiple and
are defined into the SU parameterst est elements.

Conditions are elavuated against the message until at r ue result. Then the exchange isforwarded to the service referenced
in the consunes section matching the position of the condition.

E.g, the second condition is evaluated, and results to bet r ue, the exchange is forwarded to the service referenced in the
second consunes Section.

If noneof theconditionsaret r ue, theexchangeisforwarded to the servicereferenced in thelast consunes section (default).
Some exampl e of conditions:
e sun(/itens/item val ue) > 100 :thesum of all the values of the 'item’ elementsis greater than 100
* nane(/*)="hel | owor| dRequest' : the name of the root element is 'helloworldRequest'
& Caution
consunes sections cardinality isthe number of conditions plus 1 (the last one is the default service).
& Caution
The last consunes section is the default service to invoke if no condition has been fullfilled.
& Caution

message exchange pattern of the incoming exchange and of the consumed servicesis| nonl y, Robust I nOnl y Of
I nQut .

3.1.4. Dynamic Router Pattern

Inspired fromthe El P Dynani ¢ Rout er pattern.

PEtALS-SE-EIP 10
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This pattern is routing the incoming IN message toward a matching service, as for therout er pattern. The differenceis
on the source of evaluation. Instead of evaluating the incoming message directly, this pattern invokes afirst service which
returns the message to evaluate. Conditions are defined into the SU parameterst est elements.

Thefirst consunes section isinvoked to get the message to evaluate.

Conditions are elavuated against the message until at r ue result. Then the exchange isforwarded to the service referenced
in the consunes section matching the position of the condition.

E.g, the second condition is evaluated, and results to bet r ue, the exchange is forwarded to the service referenced in the
second consunes Section.

If noneof theconditionsaret r ue, theexchangeisforwarded to the servicereferenced in thelast consunes section (default).
Some exampl e of conditions:

e sun(/itens/iten value) > 100 :thesum of al the values of the 'item' elementsis greater than 100

* nane(/*)="hel | owor| dRequest' : the name of the root element is 'helloworldRequest'

Caution

consunes sections cardinality isthe number of conditions plus 2.

Caution

Thefirst consunes section isthe service to invoke to get the message to evauate. Its patternisincut .
Caution

Thelast consunes section is the default service to invoke if no condition has been fullfilled.

B B B P

Caution

message exchange pattern of the incoming exchange and of the consumed servicesis | nonl y, Robust I nOnly Of
I nCut .

3.1.5. Dispatcher Pattern

The EIP Component dispatchestheincoming IN messagetoward the configured servicein consunes sections. No response
meesage is returned.

& Caution
consunes sections cardinality is[1-n].
& Caution

message exchange pattern of the incoming exchange and the consumed servicesis| nonl y.

3.1.6. Routing-slip Pattern

The EIP Component chains invocation of the referenced services in the consunes sections, in the order that they are
declared.

The IN message of theincoming exchangeis sent to the first service; the OUT response of this serviceis sent to the second
service as an IN message, and so on.

The incoming exchange can be any Message Exchange Pattern.

PEtALS-SE-EIP 11
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If afault isreturned by aninvoked service, thefault isreported to the original exchangeif it doesn't usethe InOnlyMessage
Exchange Pattern, and the process is terminated.

Otherwise, the result of the last service is returned to the original exchange unless it use the InOnlyMessage Exchange
Pattern.

& Caution

consunes sections cardinaity is[1-n].

& Caution

message exchange pattern of the last service is the one of the incoming exchange. All other servicesare | nQut .

3.1.7. Wire-tap Pattern

The EIP Component copy the IN or OUT/Fault message of the exchange between the consumer and the provider of the
functional service to a'monitoring' service.

The SU parameter wi r et ap- way determines which way of the invocation is relayed to the 'monitoring' service. At each
way correspond a message of the exchange to copy.

Valuesare:

 request (copy the IN message)

* response (copy the OUT / Fault message)

* request-response (copy IN and OUT/Fault message)

* request-on-response (copy IN after OUT isreceived; not copied if Fault or Error)

The copied message is sent to the 'monitoring' service as an IN message using the | nonl y exchange pattern.

Thefirst consunes section references the provider, the second one references the 'monitoring' service.
& Caution

consunes sections cardinality is 2.
& Caution

message exchange pattern of the 'monitoring’ service is | nonl y. Message exchange pattern of the provider is
I nOnl y, Robust I nOnly OF | nCut .

3.1.8. Bridge Pattern

The EIP Component acts as an exchange pattern bridge, and allows you, for instance, to transform an | nonl y invocation
patterninto an | ncut one, to be able to invoke service in abest effort way.

Definein aconsunes section the service you want to call, and the EIP component will match the incoming and outgoing
exchange pattern the best possible.

& Caution

consunes sections cardinality is 1

& Caution

OUT responseislost if the incoming exchangeis| nonl y or Robust I nOnl y.

PEtALS-SE-EIP 12
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&

&

Caution
Fault responseis set as an Error if the incoming exchangeisi nonl y.
Caution

When there is no response, a standard message is set on the OUT of the incoming exchangeif it isi naut :

‘<r esult xm ns="http://petals.ow2. org/ conponents/eip"/>

3.1.9. Splitter Pattern

The EIP Component acts as an exchange pattern splitter, and allows you to split your message into multiple elements,
each of these elements are sent to a specified service.

Definein aconsunes section the service you want to receive each splitted element of your original message

&

&

&

Caution
consunes sections cardinality is1..1
Caution

origina exchange pattern is 1 nonl y or Robust I nOnl y. The same exchange pattern is apply to call the targeted
service.

Caution
With the Robust I nonl y pattern, the process stops when a service call returns aFaul t, and returns the fault
Caution

The | N message of the original exchange is splitted with the X path expression specified with the pat h parameter
of the Service Unit

3.1.10. SplitterGather Pattern

The EIP Component acts in the same way as the Splitter pattern, but it aggregates each result received.

Definein aconsunes section the service you want to receive each splitted element of your original message

&

&
&
&

Caution

consunes sections cardinality is1..1

Caution

original exchange patternisi ncut . InOut pattern is used to call the targeted service.
Caution

The process stops when a service call returns aFaul t, and returns the fault
Caution

The | N message of the original exchange is splitted with the X path expression specified with the pat h parameter
of the Service Unit

PEtALS-SE-EIP 13
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The response looks like :

<result xm ns="http://petals.ow2. org/ conponent s/ ei p">
<response fromthe 1st call .../>

<response fromthe 2nd call.../>

</result>

3.1.11. Service Unit descriptor example

<?xm version="1.0" encodi ng="UTF- 8" ?>
<j bi:jbi version="1.0"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schenma- i nst ance"
xm ns:jbi ="http://java.sun.conl xm /ns/jbi"
xm ns: pet al sCDK="http:// petal s. ow2. or g/ conponent s/ ext ensi ons/ ver si on- 4. 0"
xm ns: ei p="http://petal s. ow2. or g/ conponent s/ ei p/ ver si on- 2. 2"
xm ns: gener at edNs="ht t p: // pet al s. ow2. or g/ El P/ dynam c-router">

<j bi : servi ces bi ndi ng- conponent ="f al se">

<j bi : provi des
i nterface-name="gener at edNs: dynami c-rout er 1"
servi ce- name="gener at edNs: dynam c-rout er 1Ser vi ce"
endpoi nt - nane="dynam c-r out er 1LEndpoi nt " >

<pet al sCDK: wsdl xsi:nil="true" />

<ei p: ei p>dynam c-rout er</eip: ei p>
<ei p:test>sun(/itens/itenfval ue) = 100</eip:test>
<ei p:test>name(/*)="hel l oworl d' </ei p:test>

</j bi : provi des>

<I-- TestService called to performa test on the incom ng nessage -->
<j bi : consunes interface-nanme="gener at edNs: dynami c-r out er Expr essi on"
servi ce- name="gener at edNs: dynam c- r out er Expr essi onSer vi ce"
endpoi nt - name="r out er Expr essi onEndpoi nt " >
<petal sCDK: nep xsi:nil="true" />
</ j bi : consunmes>

<j bi : consunes i nterface-nanme="gener at edNs: dynami c-rout er Provi der 1"
servi ce- name="gener at edNs: dynam c-r out er Provi der 1Ser vi ce"
endpoi nt - nane="r out er Provi der 1Endpoi nt " >
<petal sCDK: nep xsi:nil="true" />

</ j bi : consunmes>

<j bi : consunes i nterface-nanme="gener at edNs: dynami c-rout er Provi der 2"
servi ce- name="gener at edNs: dynam c-r out er Provi der 2Ser vi ce"
endpoi nt - nanme="dynam c-r out er Provi der 2Endpoi nt " >
<petal sCDK: nep xsi:nil="true" />

</ j bi : consunmes>

<I-- Service called by default -->

<j bi : consunes i nterface-nanme="gener at edNs: dynami c-r out er Provi der 3"
servi ce- name="gener at edNs: dynam c-r out er Provi der 3Ser vi ce"
endpoi nt - nane="dynam c-r out er Provi der 3Endpoi nt " >
<petal sCDK: nep xsi:nil="true" />

</ j bi : consunmes>

</j bi : servi ces>
</jbi:jbi>

<l-- Service called if the first test is K with the Test Service response -->

<I-- Service called if the second test is OK with the Test Service response -->

Table 3.1. Configuration of a Service Unit to provide a service (JBI)

Par ameter Description

Default

Required

provides |Describe the JBI service that will be exposed into the JBI bus. I nterface
(gname), ser vi ce (gname) and endpoi nt (string) attributes are required.

Yes

PEtALS-SE-EIP
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org.ow2

3.

Table 3.2. Configuration of a Service Unit to provide a service (CDK)

Parameter Description Default | Required
wsdl-imports- If false, the external imports declared in the service WSDL won't be|  True No
download downloaded, so they won't be replaced by their content.
wsdl Path to the WSDL document describing services and operations exposed - No
by the provided JBI endpoints defined in the SU.
The value of this parameter is:
* anURL
« afilerelativeto the root of the SU package
If not specified, abasic WSDL description is automaticaly provided by
the CDK.
timeout Timeout in milliseconds of a synchronous send. this parameter can be - No
used in conjunction with thesendSync( Exchange exchange) method of
the Listeners. Set O for an infinite timeout.
petal s.messaging.provide&maclPEtA L S container document for further details. - No
This propety activates the bypass of acknowledgment messages
destinated to this SU.
Table 3.3. Configuration of a Service Unit to provide a service (EIP)
Parameter Description Default | Required
by
pattern
ep The name of the pattern to execute. - Yes
Pattern  provided are aggregator, router, dynanic-
router,di spatcher, routing-slip, wire-tap, bridge, splitter,
splitter-gather,scatter-gather.
If you provide other patterns, set the name of your pattern to use
test XPath condition applied on the message Router, DynamicRouter
path XPath splitter applied on the incoming message - Splitter, Splittergather
wiretap-way Exchange way on which the message should be copied and sent to the - Wiretap
monitoring service.
Values arerequest (copy IN), response (copy OUT/Fault), r equest -
response (copy IN and OUT/Fault), request - on-response (copy IN
after OUT isreceived; not copied if Fault or Error)
aggregator-complete |XPath condition applied to complete the sequence and trigger the - Aggregator
invocation of the targeted service of the pattern with the aggregate
message
aggregator-correlation | X Path condition that is applied on the incoming message to correlate - No

them together. If absent, the condition is searched into the properties of
the exchange

1.12. Usage

When deploying a service unit like in the previous code snippet, the JBI messages received will be processed by the
Pattern and some calls to the services described in the other consumes sections will be called, depending on the pattern.

PEtALS-SE-EIP
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3.2. Call services during the pattern process

CONSUME SERVICE : Call a JBI service

In the same Service Unit than thepr ovi des sectionisdefined, you can set al the servicesthat will take apart of the pattern
processing. These services are referenced in consumes sections.

The order of the consunes isimportant.

3.2.1. Service Unit descriptor example

<?xm version="1.0" encodi ng="UTF- 8" ?>
<jbi:jbi version="1.0"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns:jbi ="http://java.sun.com xm /ns/jbi"
xm ns: petal sCDK="http://petal s. ow2. or g/ conponent s/ ext ensi ons/ ver si on-4. 0"
xm ns: ei p="http://petal s. ow2. or g/ conponent s/ ei p/ versi on- 2. 2"
xm ns: generat edNs="htt p://petal s. ow2. org/ El P/ bri dge" >

<j bi : servi ces bi ndi ng- conponent ="f al se">

<j bi : provi des
i nt erface-nanme="gener at edNs: bri dgel"
servi ce- name="gener at edNs: bri dgelServi ce"
endpoi nt - name="bri dgelEndpoi nt " >

<pet al sCDK: wsdl xsi:nil="true" />

<ei p: ei p>bri dge</ ei p: ei p>
</j bi:provi des>

<j bi : consunes i nterface-nanme="generat edNs: bri dgeProvi der"
servi ce- name="gener at edNs: bri dgePr ovi der Servi ce"
endpoi nt - name="bri dgePr ovi der Endpoi nt " >
<pet al sCDK: mep" >l nQut </ pet al sCDK: mrep>

</ j bi : consunes>

</jbi:services>
</jbi:jbi>

Table 3.4. Configuration of a Service Unit to consume a service (JBI)

Par ameter Description Default Required

consumes |Name of the JBI service to invoke into the JBI bus. You can define only - Yes
the interface (gname) to let the NMR choose a matching service, or the pair
service(gname) and endpoint (string) to consume the localized service.

Note

To be able to download WSDL imports in a long futur, these imports are cached by the CDK when installing
services. This feature can be disabled with disableWsdlImportsDownload.

3.2.2. Usage

Each consunes section defined in the descriptor will take a part of the process, according to the pattern in used.
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