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Design Patterns d)
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>

Desion Patterns
¢sig

Elements of Reusable
Object-Oriented Software
Erich Gamma
Richard Helm

Ralph Johnson
John Vlissides

S s ENTERPRISE = 4
PATTERNS OF <\ A8 i
ENTERPRISE INTEGRATION ™!

APPLICATION PATTERNS
ARCHITECTURE

1 AFTSIAM-NOSIOOY

Marns Fowier

Foreword by Grady Booch

Forewords by John Crupi and Martin Fowler
» Adapter » Gateway » Aggregator
» Facade * Model/View/Controller + Content Filter
* Proxy * Registry * Recipient List
* Observer * Repository * Request/Reply
. » Service Layer * Publish-Subscribe Channel

« Common architectural patterns that have emerged over time

» Technology-agnostic — Technologies can change (C/C++/Java/Scala?) over time, but patterns
remain consistent

* Documenting them and naming them provides a common vocabulary for design discussions

 Architecture of entire enterprise can often be described in terms of combinations of these pat
terns
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EIP (Enterprise Integration Pattern) d)
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ENTERPRISE
WEZ2p0|= S e
Knowhow -

0|8 Al 2| AfS el B

Output Channel

Dynarnic Router

Meszage Router

Output Channel

Input Channel

—

Output Channel

O @] =

+DD Message Channel
Pipes and Filters % ﬁ
ﬁ Dynamic Fule Base
— L—=)<—

Caontral Channel
Message Router
p D file:HZL hi7
?E]‘» D I @Q — (I ; D file:PKL.hI7
v \

HTTP HL7 HL7 FILE LY
Endnoint Walidator Transfarmer Endpoint file: 222 hi7
(Jetty)

Message Endpoint

Message

Message Translator
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Enterprise Integration Patterns d)
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- Visual pattern language for message-based enterprise integration solutions

- Pattern language comprises of 65 patterns in 6 categories

Message

LIPS Routing

Construction

N

Message
Transformation

Endpoint Endpoint
Message ch | Router Translator
Application _,é_, e Application
A s B
; Messaging
Messa-glng Channels Monitoring System
Endpoints Management

~
ENTERPRISE * A Book by Gregor Hohpe and Booby Woolf (2003)
%)N;i BERAIION i » Patterns and Rgcipes for common integration problems
s g * Message Centric
» Used as the basis for all the major integration products
» Should be the the first thing to reference when starting an integration project
J
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What about SOA or ESB or Web Service Patterns?
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Messaging Endpoints Message Construction Message Transformation
’ﬂ. - srpl
=0
2 g @ Exactly One = Content-Based Router
Message Endpoint Competng Contert . —
Conaome Message Enrichar Single msg out
B Zeroor One Message Filter
g
’ Q Process one msg at &
- Normaszer Claim Check time: (stateless) Parallel _.é . ;
Messagng Gatevay Recipient List
- Messaging Channels
< 3
‘, !) a Sequertial Splitter
) bl d ]
Transactional Client Selectiv a Simple
s Docurnent - a
M),:._I.';;; Conplation 1D Channel Publish Suscribe Message Bus Process multiple Less msgs out E"D Aggregator
e Channel mzgs at atime (stateful)
$e £ i —
—
Palling Corsumer Duira —@ - A Same number RESED]UEI"ICEI’
Jurable X
Y Event l:‘s':l'lctd Channel Adaplor Messaging Bridge of mags out
‘.’. Message omnry " [=] 5]
Splt Meszage
oo o0 Compos. Msg. Processor
Event-Driven Parallel
Consurmer 0 'g" o, Composzed
n} -
Imvalid Message  Dead Letter Datatype Broadoast Message % e | ScatterGather
System Management Channel Channel Channeal
¥S g Predetermined, Linear
Messaging Channels E Routing Slip
m v - A
- .0=‘. ? Process Manager
Control Bus ¢ el Purger  Test Message Conbert Beasd &l od Fitiie ¥ S Any Path q
i Rauter Manager Fiker
. = ' .
o0 oo 2]
A A S a 2
Wire Tap Message Store Detour Redaiianont Splitter Routing Sfip Recipient List

Pattern Catalog
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The measure of intelligence is
the ability to change”

- Albert Einstein
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Why the name Camel? d)
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Apache Camel is a powerful Open
Source Integration Framework
based on known Enterprise
Integration Patterns

http://camel.apache.org/why-the-name-camel.html

- Confidential -
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What is Apache Camel d)
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Summary

 Integration framework

i System A

!

- Enterprise Integration Patterns (EIP)
- DSLZ O| &%t Integration EH

- 232 19 (endpoints as URIs)
- HA|X] Xj'E, Endpoint

- No heavy specification

- Light Weight - Any Z4E€|0]L

- 7{9| = Xt} 7|2k HE|o]L{of HY

System B
= y

100+ Camel ZEZHE E}Q| HZt

The Swiss army knife of Open source integration l
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Apache Camel O|&t? L
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- Apache Camel= EIPE T35l S8 ZE{a
- O{EF2[A0|M A2t 7HHS SO

0
e HOIEL JRIZ B
0l) file:data/input
- ERMAM
- Ojo|g Heto|L} 2t = a2|1 HA|X] M2|F o= A
- Z2MM= o8 7S HESIH K|
- HAX| E22E 22 E(route) 2 HO|
- EIRE= UL ZQEQL =2 N AQ| Ao s A EEl= HIAX] S22
« Apache Camel¥|A &= 2} E = DSL (Domain Specific Language) 2 E9

e Java EE= XML
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Code 2 Camel O|3}l5}7]| - File d)
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Java DSL 2 &Hd

import Jesra.io.FileQutput3tresm: import org.apache.camel.CamelContext ;

import java.io.IO0Exception: import org.apache.camel.builder.RouteBuilder:;
import java.io.Cutputi3tream;

import org.apache.camel.impl.lefaultCamelContext;

—|public class FileCopier §

Flpublic zlass FileCopierWithCamel {
=] public static volid mwain{(3tring args[]1) throws Exception {
File inhoxDirectory = new File{"daca/inhox); public static wvoid main{3tring args[])

3 3 _— 3 rr rn "
File outhoxDirectory = new File{"data/outhox™) ; = throws Exception {

ff oreate CamelContext

outhoxDirectory.mkdir() ; CamelCOnLeExXt COnEexh

= new DefaultCamelContext()
File[]l files = inboxDirectorv.listFiles{():

—] for (File zource : files
% ff ¢ SFil {}J}{{ A4 add our route to the CamelContext
—] i gource.isFile
T File dest File E} context.addRoutes{new RouteBuilder{) {
ile de=t = new File
= public wvoid configure{) {

outboxDirectory.getPathi) from{"£ile:data/ inhox Inoop=trus")

+ File.separator )
Lo filerdata/outhox™) ;

+ gource.getMamme( ) ) :

copyFile{source, dest):
e e
A4 start the route and let it do its work
context.start() ;
Thread.zsleep{ 10000Y »
private static woid copyFile{File source, File dest) /f stop the CamelContext
= throws IOException { sontext.stop(};
Dutput3tresm out = new FileDutput3tresmn(dest) ;

byte[] buffer = new byte[{int) source.lengthi{)]: }

FileInput3tream in = new FilelInput3tream{source) ;
in.read{buffer):
- try {
out.write{buffer) :
} finally { ntial - Opennaru, Inc. © 2016 | All Rights Reserved.
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a7, 282 & ¢ 40| E3..
= OtCh Zhd o] =X HAst= A
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e
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O

O SAH7| OfL| 1 O| S 2 tHAS D WAL =3
O

= c
o O
Confirm File Replace E3 I
& This folder already contains a file named ‘agent_setup_S.exe’,

Would you like to replace the existing file

ﬁ 5.65 MB
modified: Wednesday, May 25, 2011, 8:27:38 aM

with this one?

i 5.65 MB
modified: Wednesday, May 25, 2011, 8:27:38 AM

..i.es..g e A" NO I Cancel
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Apache Camel - File Component d)
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- The File component provides access to file systems, allowing files to be
processed by any other Camel Components or messages from other
components to be saved to disk.

15 OjC I 9 ol I\ done ZC0]

1=
1%

public class FileToFileRouté\extends RouteBuilder {

@Override
public void configure() throws Exception {
from(“file:data/inbox?delay=60000 & & move=.done &

noop=false& idempotent=true & recursive=true")
-MM-dd} ${file:zname}");

. to("file:data/outbox?fileNdme=%${date:now:

H

= L| 17Ol 2
= o w2 8771 [ / \| 23 YYolE UXE 2o
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Contents Base Routing d)
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ActiveMQ

from(A) filter(message) to(B)

Widget Gadget Widget Ll' Widget  widget

Quote Quote  Quote Message Quote  Quote
Filter

KHAN|[apm] - Confidential - Opennaruy, Inc. © 2016 | All Rights Reserved.



Content Based Router d)
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. Widget
ZRZ N Inventory

t%—pﬂ

o—

Gadget
Mew Order >
Fouter 41]I[I> 41]I[I> 41]I[I> Inventory

Endpoint A = endpoint("activemq:queue:quote"”);
Endpoint B = endpoint("mq:quote");
Predicate isWidget = xpath("/quote/product = ‘widget'");

from(A).filter(isWidget).to(B);

KHAN|[apm] - Confidential - Opennaru, Inc. © 2016 | All Rights Reserved.



Camel Example d)
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import org.apache.camel.builder.RouteBuilder;
public class FilterRoute extends RouteBuilder {

public void configure() throws Exception {
Endpoint A = endpoint("activemq:queue:quote");
Endpoint B = endpoint("mqg:quote™);
Predicate 1isWidget = xpath("/quote/product = ‘widget’");

from(A).filter(isWidget).to(B);
}
}

KHAN|[apm] - Confidential - Opennaruy, Inc. © 2016 | All Rights Reserved.



Apache Camel d)
opennaru

Camel provides an embedded DSL (in Java & Spring) for implementing
enterprise integration patterns

The DSL uses URIs to define endpoints which are combined by form
integration flows

Order Messages a— - Widget
— Vel Inventory %
orter | O Q —~E——=
Content — ,,g_' Inventory 8
Based
Router

from("activemq:topic:Quotes”)
filter().xpath("/quote/product = ‘widget'”)
to("mgqseries:WidgetQuotes")
filter().xpath("/quote/product = ‘gadget’”)

to("mqseries:GadgetQuotes");

KHAN/|apm] - Confidential - Opennaru, Inc. © 2016 | All Rights Reserved.



DSL (Domain Specific Language)2 0| &l Integration E"H(1U)

opennaruy
1 : S Widget
Enterprise Integration Pattern — AT nvestory
% — [ —
- Content Based Router — B
Mew Order Bouter S ‘III[I'* 41]I[I> 41]I|I> Iniegteo 0

Content Based Router — XML DSL Content Based Router — Java DSL

<camelContext>

<route>

<from uri="activemq:NewOrders"/>

<choice>
from("activemq:NewOrders")
<when>
<xpath>/order/product = 'widget'</xpath> .choice()
<to uri="activemq:Orders.Widgets"/> .when().xpath("/order/product = 'widget'")
</when> to("activemq:Orders.Widget")

<otherwise> .otherwise()

<to uri="activemq:Orders.Gadgets"/> W . .

g J to("activemq:Orders.Gadget");

</otherwise>
</choice>

</route>

</camelContext>
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DSL (Domain Specific Language)2 0| &l Integration E""J(ka

opennaru
S . | o o YWidget
Enterprise Integration Pattern t% o AVAZ | Inventory
—_— -— ] —
- Content Based Router New Order = oy Gadget
Router P O Q| Inventory
Endpoints - File Endpoints - parameters
Use file instead parameters

from("file:inbox/orders") from("file:inbox/orders?delete=true")

.choice() .choice()

.when().xpath("/order/product = 'widget') .when().xpath("/order/product = 'widget'")

to("activemq:Orders.Widget") to("activemq:Orders.Widget")

.otherwise() .otherwise()

to("activemq:Orders.Gadget"); to("activemq:Orders.Gadget");
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Camel Patterns d)
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Messaging Channels

ENTERPRISE U

INTEGRATION ™& — < 0 a System Management

PATTERNS
Message Channel Request-Reply Guaranteed Delivery ﬁ (j

ool Wire Tap Message Store Control Bus

Data Type Channel Channel Adapt
ala Type Lhanne Publish-Subscribe annet Adapter

i . .' m Message Translation

)
Invalid Message Channel Dead Letter Channel Messaging Bridge /}:i

Message Routing Message Translator

Messaging Endpoints )
Message Construction

— e = &) ﬁ E—-I:l E

-— O
Message Router Message Aggregator

=

Envelope Wrappe

Message Endpoint  Event-Driven Consume

Return Address
(s, V] e || B2

ulefla a
Content Filter

Message Filter Resequencer

Messaging Gateway Competing Consumers

Message Sequence
O —
CO| [ —— - i

Content Enricher

Messaging Bridge  Message Dispatcher Recipient List Composed Msg Proc
@]
—> — = <=0
O —== [ CHHH A
O
Message Splitter Routing Slip Normalizer

Polling Consumer Service Activator

http://camel.apache.org/enterprise-integration-patterns.html
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Apache Camel - Architecture d)
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Filter Processor Camel Processors

* Are use to wire
p Endpoints together
* Routing

Integration Engine And Router

* Transformation

Routing pas,

Engine e ! Rovter rocessor| | e Processor

* Or Receive Messages * Tracking
from them

messages to them /: * Validation
=0 o-
a

* Logging

JMS File Camel Components
Component Component
* Provide a uniform
G : Endpoint Interface
! * Act as connectors
CO m O n e n t ' to all other systems
3
p { i
| i
!
e
]
{
i s
P o WM

JMS Provider HTTP Client
ActiveMQ | IBM |
Tibco | Sonic ...
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Camel Component — Custom Component d)
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+ Over 120+ Components

- Camel includes the following Component implementations via URIs.

activemq cxf flatpack jasypt
activemg-journal cxfrs freemarker javaspace
amgp dataset ftp/ftps/sftp joi
atom db4o gae jer
bean direct hdfs jdbc
bean validation ejb hibernate jetty
browse esper hl7 jms
cache event http jmx
cometd exec ibatis jpa
crypto file irc jt/400
* SSH component / camel-ssh ssh:[username[:password]@]host[:port][?options]
« Twitter / camel-twitter twitter://[endpoint] ?[options]
« IBATIS / camel-ibatis ibatis://statementName

http://camel.apache.org/components.html
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Camel Component — URI Format

(I)opennaru

HEHE = yriZ X|H™

<URIE 4]>

schema™ : &

file:/tmp/abc?delay=5000

/N T—_ NS — /tmp/abc ECIE
zmdes Ngg || ur TS e URI M BE (247Hs) S UASE &
+ e OIS B4 7|laste 3oL 02 U
HEHE TZ2EE URI

CXF M| A cxf:address[ serviceClass=...]

File File file:fileOrDirectoryName[ options]

FTP/SFTP/FTPS FTP/SFTP/FTPS ftp://[username@]host[:port]/directoryname[ options]

JDBC JDBC jdbc:dataSourceName[ options]

Jetty HTTP AH jetty:http://hostnamel[:port][/resourceUri][ options]

JMS IMS jms:[queue:|topic:]destinationName[ options]

AWS-S3 AmazonSimple aws-s3://bucketname[ options]
StorageService(S3)

GHttp URLfetchservice ghttp://hostname[:port][/path][ options]
(GoogleAppEngine) ghttp:///path[ options]

Log -

log:loggingCategory[ options]

KHAN{[apm]
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Content Based Router Aggregator

' | [
Message Filter DI:I L1000 § Reseguencer

B

Dynamic Router — Content Enricher

Redpient List 0 § Content Fllter

A

Splitter —= O 0 claim Check
Em

[
Y
HinN

HHRHE
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Deploy it wherever you need d)
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Replaceable container

Developer friendly DSL

Productivity

Built-in scalability primitives

Camel Camel Camel Camel Camel Camel
JVM Tomcat JBoss Websphere Oracle Jetty

Spring Container
Cloud Pring

Standalone

.§> I — OSGi

Web Container
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