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i Herbstcampus

Vorstellung des Referenten: Frank Pientka

Dipl.-Informatiker (TH Karlsruhe), Senior Architekt in
Dortmund

Uber 10 Jahre Erfahrung mit Java und Middleware
Veroffentlichungen und Vortrige zu:

Datenbanken, Appllkatlons- und Portalservern
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Mit dem Kamel durchs Nadelohr

* Was 1st SOA? — Herausforderung Integration
* SOA Muster — Losung des Integrationschaos
* OpenSource SOA — flexibel, schlank

* Apache Camel — Mediator, Router

* Der Ritt durchs Nadelohr...

e Apache SOA — Produkte, Auswahlkriterien

* Ausblick
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Die Evolution von Software Architekturen

integration, geringe
Broker Integration
= Keine Standards

Thin clients tGber
Internet

Standards

» ERP Komponenten —
keine Anwendungen

1980 bis 90er bis nachsten 3-5
Vor 1980 90er 2000 Heute Jahre
o . Network Service i
Monolithische Client-Server . o )
Architekturen Architekturen Centric Orientierte re-konfigurierbare
Architekturen /.o 1110y Architekturen
Cobol, C = Visual Basic = EAI-ERP » Geschaftsprozess- = Virtuelle Ressourcen
Monolithische = Power Builder = Application Server modellierung und Betriebssysteme
Dialogverarbeitungs- = Viele Anwendungen Integration = Rich Clients, Portale = Grid computing
und Batchprogramme " Fat Clients = C++, Java = I[ntegration = Semantische
= Point-to-point = e-business *» Industrie-weite Web Services

= Event Verarbeitung
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SOA: Spaghetti-Orientierte Architektur
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Risikopotential:
versteckte Komplexitit be1 SOA?

e Schnittstelle
 Protokoll

* Implementierung

* Infrastruktur

* Betrieb
 Uberwachung

* Anderung

 Hohe Kosten, Risiken

“The first law of distributed objects:
Don'’t distribute your objects”
Martin Fowler
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SOA-Muster

e Schmidt, Stal, Rohnert, Buschmann (19 Muster)

* Hoope, Wolf (65 Muster)

* Arnon Rotem-Gal-Oz (30 Muster + 20 Anti-Muster)
* Erl (85 Muster)

Michat 2u

ENTERPRISE |
INTEGRATION &

..............
gk = Ey
- L
N
AWy

PATTERNS

PATTERN-ORIENTED
SOFTWARE

ARCHITECTURE

LOITIEY Patterns for Concurrent
and Networked Oblects

Design Patterns
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SOA-Komponenten technisch
(Rotem-Gal-Oz, 2009)

Adheres — < governed by
to
Binds to —>| <«<—— Exposes
|
Serves
v
— Understands > <— implements —
describes
Sends/Receives > <— Sends/Receives

Key

] Component
= Relation
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SOA Patterns

* Basic Structural Patterns

* Performance, Scalability & Availability Patterns
* Security & Management Patterns

* Message Exchange Patterns

* Service Interaction Patterns

* Composition Patterns

 UI Interaction Patterns
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SOA Anti-Patterns

* SOA Adoption Anti-Patterns: Lésung T

* Technology Bandwagon, Shiny Nickel, Technology Altar
e So, What's New? M
* The Big Bang

* Service identification & design Anti-Patterns:
* Web service = SOA

) [ Design patterns | | AntiPatterns |
* The Silo Approach Problem [ Conextacases |
* Misbehaving Registries [Comzmms ] \;1411 soksion
e Architectural Stovepipe NG e

. . . . Solution — - =~~~ ’Symptoms&cunssqusr‘nes]
* Service realization Anti-Patterns: T

° Chatty S CI’VICGS Refractored solution
* Point-to-point Services
* Component-less Services

* Performance
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Message Exchange Patterns

i Einbahnstralle

ben stiller drew barrymore
“2r W HILARIOUS! SMART AND WILDLY FUNNY...
YOU'LL L% ﬁM‘

“Part Mee! The Parents And

Incoming .

Outgoing Two one-ways
Broadcast Request/Reply
Publish/Subscribe Request/Reaction
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Was ist ein Service-Endpunkt?

* Wer? Anbieter, Komponente
* Wie? Binding, Protokoll

* Was? Vertrag, Schnittstelle

e Wo? Adresse, Port: URI

‘SESAME STREET
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SOA Muster: Endpunkt

Key
I:' 50A Component I:' Pattem Component
sl Relation I:' Concern/attribute
Validate
Security [r——
request
End Point Racs
Contract Transform Service
T | Business Logic
reaction
Edge
Etc.
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SOA Muster: Endpunkt mit Pipe & Filter

End

Point

Edge

Transform

Key
|:| 504 Component

=l pipe

|:| Pattem Component

& site=r
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Enterprise

Integrationsmuster pattorne.

 Ch 1P '
— ¢ Channel Patterns S e Transformation Patterns

e Message Channel

e Data Enricher
* Point-to-Point Channel

e Publish Subscribe

* Channel :
* Endpoint Patterns
* Message Patterns Aoolicat _
e — * Polling Consumer
e Return Address

 Event-Driven Consumer

e Content Filter

e Check Baggage

e Correlation Identifier

_+« | ° Routing Patterns * Messaging Mapper
-— . Message Router * Management Patterns
-= » Message Store

Splitter
* Test Message

* Aggregator

* Resequencer

* Auction
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Enterprise

Einfache Integrationslosung mit Mustern — "psdame

(12 Muster)

6 Muster
Message (9 MUSter) Routing (Translatinn )
Channel
Application % — = < : Application
||' d—

/ J
Endpoint
(11 Muster)

oystemns Management

Construction (8 Muster)
(9 Muster)

NTERPRISE
TON

EN
IN
Pa

&% LCnterprise Integration Patterns: Gregor Hohpe, Bobby Woolf, 2003
.8 Katalog mit 65 Mustern
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Enterprise

12 EIP-Hauptmuster Mpattorne.
1. Pipes and Filters
2. Message Router
3. Content-Based Router
4. Message Translator
5. Message Filter
6. Dynamic Router
7. Recipient List
8. Splitter
9. Aggregator
10. Resequencer

1. Dead Letter Channel
12. Wire Tap

Herbstcampus 2009 — Mit Apache Camel durchs SOA-Nadelohr - S25



i Herbstcampus

Enterprisc_a-
Content-Router Mpatterne
Widget
_|_> Inventary
Gadget
HEW Drd er OR— .P.
Routar 4 4 4 Inventory
Problem:
* Wie kann Empfanger Nachricht abhdngig vom Inhalt erhalten?
Losung:
* Ein Content-Router leitet die Nachrichten nach Regeln weiter.
Vorteil:

* Transparenz, Anpassbarkeit
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Contentrouting mit WebService im

Endpunkt
e
SOAPHeader
A~ >
= ~ =
SOAP Body
Content Based Router ¢ -
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Contentrouting im ESB

Consumer-based

Normalisierung
Kanonisierung

Content Based Router
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Apache Camel 2.0

» Unterstutzung von 35-41 EAI-Mustern

* Handbuch (498 Selten)
i e Camel
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Content-Router: mit Java-DSL und Spring ‘}@"

from(“jms:queue:order”)
.choice ()

.when (header (“type”) .in (“widget”, “wiggy”))

.to(M"Jms:queue:order:widget”)

.when (header (“type”) .isEqualTo (“gadget”))

.to(M"Jms:queue:order:gadget”)

.otherwise () .to (Y jms:queue:order:misc”)

.end () ;

IIIIIII\

Router

le Order

¢ O P

Widget
Inventory

Gadgst
Invantory

<route>

<from uri="jms:queue:order” />

<choice>

<when>

<simple>${header.type} in
‘widget,wiggy’</simple>

<to
uri="jms:queue:order:widget” />

</when>

<when>

<simple>${header.type} ==
‘gadget’</simple>

<to
uri="jms:queue:order:gadget” />

</when>

<otherwise>

<to
uri="Jms:queue:order:misc”/>

</otherwise>

</choice>

</route>
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Camel Architektur Argone £
: Container \
- Endpoints
Config Router -
......... ﬁf

s

Joe

\

Components

/
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Camel Architektur Waﬁn{u

Message Filter

ﬁr_u:esmrs \\1

. Domain Specific

Language (DSL) from("file:a") i i
Used to wire endpoints |  onoice () betweean eln:lpal nts like
and pracessors .when (condition) y |- _anutu;:. g
together to form Lta("jma:b") ransfarmation
routing rules. .when (condition) Content-Busel ROUIEL) |«  Mediation

L tﬂ{ Wi h.t.tp ._r_.,n] PRS- W EI1I‘|¢|"II'I'IEI‘!£

.otha :n:m‘.u [ : &  Transformation
e et o Validation
L 1

) G
Endpoints Components
Camel can send *  Provide a uniform
messages to them Endpoint interface,
or recejve messages s  Connect to other
from them, systems

-
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Camel 4 Hauptelemente %

1. Komponenten: Verbindungseinstellungen,
Protokolle

2. Endpunkte: zum Senden und Empfangen von
Nachrichten

3. Prozessoren: zum Weiterleiten und Umwandlung der
Nachrichten

4. Domain-Specific-Language (DSL), SPRING-XML:
Zusammenstellen der Elemente
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Camel Begriffe %

* Endpunkt ist die Quelle/Ziel einer Nachricht und
wird per URI identifiziert

* Der CamelContext konfiguriert Routen und enthalt
die Regeln fur den Nachrichtenaustausch zwischen
Endpunkten

* Ein Router 1st ein CamelContext-Objekt

* Das CamelContext-Objekt enthilt die
Weiterleitungsregeln, die durch RouteBuilder-
Objekte und konfigurierte Komponente definiert
sind
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Camel Komponenten (>70)

activemq H bean ‘ ‘ \‘ direct

seda smtp validation
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Wichtigsten Komponenten %

* Bean: Aufruf von POJO (Plain Old Java Objects) als Java bean
* Direct: synchroner Aufruf des Konsumenten-Endpunkt in
derselben JVM , wenn Nachricht erzeugt wird

* File : Dateioperationen (Lesen, Schreiben, Loschen, Verschieben)

* VM: asynchroner Aufruf in derselben JVM
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Endpoint URI %

<component -names>: <component-specs> [?paramg]
from(“file:/tmp?consumer.delay=1000")
from(“bean:myBean”methodName=getOrders”)

from(“test-server:server.cfg?log=#loggingFactoryBean”)
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Camel Komponenten URIs (Auswahl)

ActiveMQ / activemqg-camel/ activemq:[topic:]destinationName JMS Messaging mit Apache
ActiveMQ

Bean / camel-core/ bean:beanName[ ?methodName=someMethod] POJO (Plain Old Java Objects)
CXF / camel-cxf/ cxf:address|?serviceClass=...] Apache CXF web services

FTP / camel-ftp/ ftp://host[:port]/fileName

File / camel-core/ file://nameOfFileOrDirectory

HTTP / camel-http/ http://hostname[:port]

Hibernate / camel-hibernate in camel-extra/ hibernate://entityName

JBI / servicemix-camel/ jbi:serviceName

JDBC / camel-jdbc/ jdbc:dataSourceName?options

JMS / camel-jms/ jms:[topic:]destinationName

JPA / camel-jpa/ jpa://entityName

LDAP / camel-ldap/ 1dap:host[:port]?base=...[ &scope=<scope>]

Log / camel-core/ log:loggingCategory[?leve]=ERROR]
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Unterstutzte Message Exchange Muster

org.apache.camel .ExchangePattern

i

Consumer

1
2
3.
4.
5
6
7

InOnly

RobustinOnly

InOut

InOptionalOut

OutOnly

RobustOutOnly

Outln

Processor A

Out

In

Processor

In

Processor

Processor B

1

Out

QOut

EE—

Processor C

In T Out‘
In

Endpoint
P «

Out

Producer
Endpoint
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Unterstiitzte Prozessoren ‘}@l}%
l. Filter T S i s s o
2. Auswahl out | ou

) ) from("SourceURL") . filter(xpath("...")). to (" TargetURL")
3. Pipeline -
4. Empfangerlis | e
5. Splitter e
6. Aggregator
7. Resequencer
8. Throttler
9. Delayer
10. Eigenimplementierung
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Unterstutzte Prozessoren %

e Filter:

from("SourceURL") .filter (header ("foo") .isEqualTo ("bar")).to("TargetURL") ;

e Auswahl

from("SourceURL") .choice () .when (Predicatel) .to("Targetl")

.when (Predicate2) .to("Target2")

.otherwise () .to("Target3") ;
* Pipeline
from("SourceURL") .pipeline ("Targetl", "Target2", "Target3");
* Empfangerliste
from("SourceURL") .to ("Targetl", "Target2", "Target3") ;
* Splitter
from ("SourceURL") .splitter (bodyAs (String.class) .tokenize ("\n")) .to("TargetURL") ;
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Unterstutzte Prozessoren %

* Aggregator
from("SourceURL") .aggregator (header ("stockSymbol") ) .to ("TargetURL") ;
* Resequencer

from("SourceURL") .resequencer (header ("timeOfDay") .batch (new
BatchResequencerConfig (300, 4000L)) .to("TargetURL") ;
e Throttler
from("SourceURL") .throttler (100) .to ("TargetURL") ;
* Delayer
from("SourceURL") .delayer (2000) .to("TargetURL") ;
* Eigenimplementierung
public class MyProcessor implements org.apache.camel.Processor (
public void process (org.apache.camel.Exchange exchange) {

inMessage = exchange.getIn(); if (inMessage != null) {inMessage.removeHeader ("foo");}}};
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Apache Camel-Architektur:
Muster, Komponenten, Endpunkte

~ [E = -

Transformator
E -
— | B = £
Router
——H:Il e ——h-[||
o e
Translator

| B oo |

Pipe
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Der erste Ausritt mit Java DSL, ‘W’W"
CamelContexts und RouteBuilders Camel

. CamelContext erstellen CamelContext context = new

2. Endpunkte mit DefaultCamelContext () ;
Komponenten hinzufiigen // Add components to the
. Route festlegen mit CamelContext.
RouteBuilder oder Xml // ... (not shown)
. Context starten // Add routes to the
CamelContext.
// ... (not shown)

// Start the context.
context.start () ;
// End of main thread.
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Einfaches Routing

from(“a”) .to(“b")
from("file:///tmp/myFile.txt") .
to ("bean:MyBean?method=handleMessage") .

to("jms:TEST.Q") ;
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Einfaches Routen
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Werkzeuge Aagehe 4

* Maven
* ANT: DOT-Graph
* Web Console zum Monitoren der Endpunkte
* Eclipse:
* Plugin fiir Apache Camel
* Eclipse Templates fiir Apache Camel
* FUSE Integration Designer

* Visio, OpenOffice Schablonen
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Arbeiten mit der Webkonsole: Apdche /&
http://localhost/8080/routes " Camel

GEEKS IN THE WILD

Anache 4~ =

Home | Endpoints | Routes

Route routei

This is an example route which you can start, stop and modify

1
PART 1: A PERL GEEK IN THE ZOO

{%mml wersion="1.0"7 encoding= TIF-77 standalons="pas 7>

{ronte 1d="tountel” mmlos:ns?="http:ffcam=]l. apache. crpfschamafmeb” mmlos="http:ffcame=]l. apache. orpfschemafspring 7
{degcription*This i= an example ronte which 7on can start, stop and medifrFfdescriptions
{from wriz"seda; foo
{to wriz mockiresnlts" 1d="ta17/

Cfrontel

m Edit Route in xml
m Edit Route in Groowy
m Edit Route in Buby
m Edit Route in Scala
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Visualisierung der Routen Fpﬁg?E

* FUSE Integration Designer 1.2
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Enterprise

Visio Schablonen It egration

|_| Messaging Endpaints Message Construction lI_| Message Translormation
0 P L [ K] | = | |=—=O
+—0
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_FEI | _-é % = 0 [ |]=o I;:.’.fﬁ-—i-l':l [ ]=o
— . = 4 &=l
ml;g:r D.u:;.:?—- i " — Ciwlas] Flgi FMormaliser Classs Chdi
EES T
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Trarmactenal [T '::J’“"""" 4] L] _‘ -
L Cormngr Coarsltan I Fulsinh .
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Vorteile Apache Camel %

* Regelbasiertes Weiterleiten

e Transportprotokoll-Ubersetzung

* Muster basiert

* Code orientiert (DSL, XML)

* Einfach integrierbar, testbar

* Keine kanonische Normalisierung

* Wahlfreiheit beim Deployment von Camel-Routen
* JVM
* Spring basierte Container (ActiveMQ, ServiceMix, JavaEE)
* OSGi-Container
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Anderungen in Camel 2.0

Neuerungen
* 7 Komponenten
* 4 Beispiele
 Skala als Sprache
* Sort EAI-Muster
e 2 Annotationen
e 6 Datenformate

Verbesserungen
* Komponenten: File2, FTP2, JDBC, IMS, ASYNC
* Fehlerbehandlung
* AOP, Interzeptoren
* Testen, Mock, CamelTestSupport-Klasse
* Geschwindigkeit: asynchron, batch, threads, pools
e API-, Schema-Anderungen, Komponenten-Umbenennungen
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OpenSource SOA-Stack Apache >

* Axis/ CXF (Webservice)

» Tomcat/Geronimo (Applikationsserver)
* Pluto/ Jetspeed (Portal)

* ActiveMQ/ ServiceMix (ESB/JBI)

* Synapse-Axis (WS-ESB)/ Camel-CXFE
* ODE (Orchestration Director Engine)

* Tuscany (SCA/SDO/DAS)

* JUDDI (Service Registry)

Herbstcampus 2009 — Mit Apache Camel durchs SOA-Nadelohr - S25



i Herbstcampus

a9 Musterverwendung in Apache Produkten

)

|
I:I—-DI

!

Mustername ActiveMQ Camel ServiceMix
Kanal (9) 9 9 9
Endpunkt (11) 8 10 9
Erstellung (10) 9 10 10
Routing (12) -- 8 10
Transformation (7) 2 7 7
Uberwachung (8) 3 6 6

Quelle: Implementing Enterprise Integration Patterns Using Open Source Frameworks Robert Thullner, 2008
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Support fiir Apache SOA-Produkte tiber I
FUSE m

FUSE Services
Framework

)

FUSE Message Broker

Integrate, test,

packa gs’ : FUSE Mediation Router
Suppo | Integration Designer

Monitor:

FUSE HQ _E_.
ActiveMQ Monitor

Camel, ServiceMix Console FUSE ESB
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Welches Produkt fiir welchen Zweck? 72
Entscheidungsbaum (CXF, ActiveMQ, Camel, ServiceMix) m

Requirement

Create new services

Use existing services

k J
Fuse Services
Framework
¥

Process
mediation and
routing

Requirement

F : ¥
nn cner \I Inteqrate legacy
r-' gl Fuse Mediation Router - services
. camel /I Provide mediation and
smart routing between
existing services
Deploy, manage, and
monitor on a Requirement
standards-based ESB
runtime Deploy, manage, and
monitor: services,
+ integration components,
and BPEL
Requirement [ Fuse ESB
Use a reliable Requirement
message broker
/ Use an ESB based on
+ Reliably and loosely couple Et;r&c'lards ez el 2
Fuse M e Broker services across time and - !
9 location using high -
performance middleware
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EEE——

Releasezyklen Apache/Fuse Produkte Fif:’i”*§E

Frequent updates

Apache Project \F IRV B YR " A TAT A,

FUSE
FUSE Product
Packaged code drops
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Wie wird SOA umgesetzt?

WHAT ARE
YOU DOING?

DIDN'T WE
HAVE A
SOA?
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Logisticx-Demoanwendung

* Kunden konnen tiber die Logisticx-Firma
Bestellungen absetzen.

* Die Logisticx-Firma leitet die Bestellungen an
Partnerlieferanten weiter.

* Die Logisticx-Firma kiimmert sich um die
auslieferung der Bestellungen und um die
Verwaltung des Lagerbestandes der Partner

* Es miissen mehre Schnittstellen und Protokolle

(HTTP, SOAP, IMS, JDBC) unterstiitzt werden
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Logisticx Demo Uberblick Technik

Client Side
{Customers)

Server Side
{Logisticx Company)

Logisticx Client
web application

&
Customer-initiated

requests ¥ Partner
) ‘""?S Service
SOAP/ S
HTTP FUSE ESB ,
: / : Partner
FUSE Services ODBC Service
Framework |——— .
i .
JMS/ FUSE CSV/FTP Partnar
Logisticx-initiated |~ XML Mediation \ Service
b RMI/EJB
: \A Partner
;l— EDI Service
JDBC :
CORBA
“ ) Partner
Service
Database

Supplier Side
{Partners)

Partner
Service

Partner
SOAP/ Service

HTTP

SOAP/

Partner
Service
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Logisticx-Demoanwendung mit
Apache SOA-Produkten
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Fazit Apache Camel %

* Deklarieren vs Programmieren
* SPRING vs DSL

* Viele fertige Komponenten

* Viele EIP-Muster

* Gute Werkzeuguntersiitzung

* Wenig Abhingigkeit an Ablaufumgebung (JVM !)

* Gut dokumentiert, supportet

e Aktive Community

* Bietet leichte, flexible Architektur

» Gut integrier-, test-, anpassbar

* Gut erweiterbar: Fuse, ServiceMix, CXF, ActiveMQ, Spring
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Fazit Apache Camel %

« Warum Bus fahren, wenn man auch mit einem
Kamel reisen kann?
* Kamele sind:
e Hohere Saugetiere (Eutheria)
* Ordnung: Paarhufer
* Last- und Nutztier
* Haben einen mehrkammerigen Magen
* Gut an extreme Umgebungen angepal3t
* langen, diinnen Hals, einen kleinen Kopf,
relativ langgestreckte, schlanke Beine

* Hybride sind fortpflanzungsfahig
* Mit einem Kamel kommt man auch durch
untibersichtliche SOA-Landschaften
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Links

* Apache Camel camel.apache.org
e FUSE Mediation Router fusesource.com/docs/router

* Enterprise Integration Patterns ww.eaipatterns.com
* Artikel:

 wiki.apache.org/ws/StackComparison

* architects.dzone.com/articles/apache-camel-integration

e architects.dzone.com/articles/pattern-based-development-with-0
* Blogs:

* macstrac.blogspot.com/search/label/camel

* davsclaus.blogspot.com

* janstey.blogspot.com

* fusesource.com/resources/combined-blogs
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Bilicher

B q . Enterprise Integration Patterns, Gregor Hohpe,
Bobby Woolf, Addison-Wesley, 2003

* Open-Source ESBs 1n Action, T1js Rademakers,
Jos Dirksen, Manning, 2008

* Apache Geronimo, Frank Pientka, dpunkt, 2009

ApacHE .
Geronll_fnlo

e
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Biicher

# | * SOA Patterns, Arnon Rotem-Gal-Oz, Eric Bruno,
Udi Dahan, Manning, 2010

* Open Source SOA, Jeff Davis, Manning, 2009

" * Apache Tuscany in Action, Simon Laws, Manning,
= 2009
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