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Who am I?

» Gerd Wutherich — gerd@gerd-wuetherich.de
» Freelancing software architect, Hamburg, Germany
» With a focus on:

» Large Java-based enterprise applications
» JEE, Spring, OSGi

» Frequent speaker at conferences
» Author of articles and some books
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Agenda

OSGi:

» QOverview of OSGI™ technology
» A short example

Spring Dynamic Modules:

» Qverview of Spring DM

» A short example

Web Support:

» Qverview of web support in Spring DM
» A short example
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OSG — What?

» The OSGi Service Platform...

» ... is a dynamic module system for Java.

» ... allows the integration and the management of modules
(Bundles) and services.

» Bundles and services can be installed, started, stopped
and uninstalled at runtime.

» Consist of:

» OSGi Framework (Container for bundles and services)
» OSGi Standard Services
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Where does the OSGi Service Platform come from?

The OSGi Alliance:

» http://www.osgi.org/

» Founded in 1999

» Currently more than 80 members:

» Deutsche Telekom, Eclipse Foundation, IBM, Oracle, Prosyst, SAP,
Siemens, Sun, SpringSource etc.

» Specifies and supports the OSGi Service Platform

T OSGi

Alliance
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Where is the OSGi Service Platform used?

Some examples:

» Eclipse Platform:
» Eclipse SDKs (IDEs), RCP, eRCP, ...

» |IBM

» Websphere App Server (based on OSGi)
» Lotus
» Jazz

» BEA/Oracle
» SpringSource Application Platform / dm Server
» Adobe

» ...
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Overview of the OSGi Framework

. 5 _h— G@ C:I
2 < uses
;ﬁ' 4 : - Bundle service
: 6 ----- >
Management Y / uses
Agent P & 9 - - Service classes

OSGi Framework

» Core of the OSGi Service Platform

» Allows the installation and the administration of bundles
and services

» Manages dependecies beetween bundles
» Managed through management agents
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The OSGi Framework: Bundles

({ Import-Package: org.osgibook.api | Export-Package: org.osgibook.api

META-INF META-INF

MANIFEST.MF MANIFEST.MF

com.myapp.abc .~ W org.osgibook.api

com.myapp.xyz org.osgibook.internal

» The framework allows the definition of

» modules (so called bundles),

» visibility of module elements (public-API vs. private-API)
» dependencies beetween module, and

» versioning of modules.
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The OSGi Framework: Bundle lifecycle
e

=] META-INF
| MANIFEST.MF

= myBundle.abc

stop
stop
\ STOPPING

>

UNINSTALLED

= myBundle.internal

» The OSGi framework is dynamic:

» Bundles can be installed, started, stopped and updated
dynamically at runtime.

» Bundles can execute code during start and stop via the Bundle-
Activator.
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The OSGi Framework: Services

Service Registry
register and get and unget
unregister services services

use
service

= ] META-INF

| MANIFEST.MF
== com.myapp.abc

service IQ
U

EH ] META-INF

| MANIFEST.MF
2 org.osgibook.api

o com.myapp.xyz

MY crg.osgibookinternal

» The OSGi Framework is service oriented:

» Services can be registered and unregistered at runtime with the
service registry

» Bundles can get and unget service from the service registry
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OSGi Framework: Management Agents |

» Management Agents allow the administration of OSGi
Frameworks.

» Many different implementations available:

» Command-based console (e.g. equinox console)

» |nteractive GUI applications (e.g. Knopflerfish Desktop, Prosyst
mConsole)

» Web based applications (e.g. Knopflerfish Web-Konsole)

» Not standardised, but the framework is accessable
through well defined interfaces.
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OSGi Framework: Management Agents I

equinox>java —jar pluginssorg.eclipse_osgi_3.3_0_0v288705308_jar —console
nsgi> ss

Framework is launched.

id State Bundle
. . —
ACTIVE org.eclipse.osgi_3.3.8.v288768538 % mConsole 1.1 - socket 1449 (=13}
sgi? install file:.c:“bundles>de.serversideeclipse.helloworld _1.8.8.jar General  Bundles  Help
dle id is 1
adle 13 T [HEw Pledas
nsgi> ss
Elundles\
Framework is launched.
hd H Framewark o 3
id State Bundle -5 connection :
5] ACTIVE org.eclipse.osgi_3.3.8.v208708530 -8 Equinox State [INST]}LLED
iR INSTALLED de _serversideeclipse.helloworld_1.8.8 q
-[E) osgi Location [B:1080/bundieside.serversideaclipse.helloworld_1.0.0,jar
osgi> start 1 [ rpe Category : Junknown
[ (5 system =
2] unknown Start Level: 1 = gt
. i @ ggnmﬂrgnjrl;tlizocr!iisd?"n?numim Persistently Started: false
-7 Device Access Senice
Eclipse Equinox Console Manifest Header
& Eclipse Preferences Meck Property Walue
.@ Event Admin bundle-symbolicname  |de.serversideeclipse.hellowoarld
@ Extension Registry Suppo | || hundle-version 1.0.0
@ = I = le-activatar de.serversideeclipse.helloworld Activator
- - 3 -
kf Knopflerfish 05Gi desktop ( ) @ Log Setv & Update Bundle le-narne Hellowqr\d Plug-in :
- Cem oo drbpackage org.osgiframework;version="1.3.0"
File Edit Bundles wiew Help @ Meta Typ < Install Bundle | P 5
- OBGIR3 | & Uninstall Bundle | oo eorerelon
[} -:“f"‘g’; H W rmE 2 & F- Start level: & w @ osGipe o = S SRR
@ Servlet Al % Eundle Diagram
. - E¥ User Admin Service
#3 util-LIB = -E‘%ﬂliw T]
Exported packages
= org.knopflerfish.util 0.0.0 Al T | GEnErEI/-
» util-LIB
) ’ Desktap .
05Gi System Bundle uti-LIE o vhehutil.sort 0.0.0 [startthe selected Bundie [server Type: MBS
util-LIB

org.knopflerfish.util.workerthread 0.0.0

Prosyst mConsole

d: 3 L
I rbted {3
[Ftate: active MpOITRC packages
Erart lovl: 1 org.osgi.framework 1.4.0
F LEIELGH ©8Gi Systern Bundle
» org.knopflerfish.util 0.0.0
Desktop Ltil=1 TR hs
“»
| Manifest || Closure || Services | Packages Logl
|

o console available

Knopflerfish Desktop
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Implementations of the OSGi Service Platform

» Open Source implementation:
» Eclipse Equinox (http://www.eclipse.org/equinox/)
» Apache Felix (http://cwiki.apache.org/FELIX/index.html)
» Knopflerfish (http://www.knopflerfish.org/)

» ProSyst mBedded Server Equinox Edition
(http://www.prosyst.com/products/osgi se equi ed.html)

» Commercial implementations:
» ProSyst (http://www.prosyst.com/)
» Knopflerfish Pro (http://www.gatespacetelematics.com/)

» ..

SRy ol
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The OSGi Service Platform: An example

uses service

I CustomerService }

= META-INF
£ EH ] META-INF
] MANIFEST.MF 2
] ) , - MANIFEST.MF
== com.wuetherich.osgi.orderservice
S

41 com.wuetherich.osgi.customerservice.impl

uses
classes from

=] META-INF
- MANIFEST.MF

uses
classes from

+1 com.wuetherich.osgi.customerservice

The Order Service...

» ...can be used to place a stock order for a customer.
» ... is accessible via RMI.
The Customer Service...

» ... canh be used to retrieve customer information.
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Intermediate result

» The OSGi Service Platform allows you to unitze applications

» Modules can be installed, started, stopped and uninstalled at
runtime.

But:

» Dependent on OSGi framework libraries

» Services must be managed programmatically
» No support for ,,enterprise technologies”
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Spring Dynamic Modules
for OSGi Service Platforms

» Formerly known as ,,Spring-OSGi“

» An open source project in the Spring portfolio

» led by SpringSource
» committers from BEA and Oracle

» http://www.springframework.org/osgi

» Allows you to implement Spring Applications on top of an OSGi
framework

» Works with Equinox, Felix, Knopflerfish
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Project Objectives

» Bring the benefits of OSGi:

» modularity
» versioning
» lifecycle support

to Spring-based enterprise application development
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Challenges

» Complexity
» Bring the simplicity of POJOs to OSGi

» Integrate with OSGi service model
» Spring beans <==> OSGi services

» Testing
» Enable testing without OSGi container
» No dependencies on OSGi APIs

» Allow people to use all the Spring technology abstractions
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The Spring OSGi Model

. Spring Bean
‘ Exported service
Application contexts Q Imparted service
R
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! Java Virtual Machine
Spring Extender Bundle "Spring-powered” application bundles
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Bundles and Spring

» One application context per bundle:

» Spring DM creates and destroys the application context when
the bundle is started or stopped

» META-INF/spring/*.xml or Spring-Context header in
MANIFEST.MF

META-INF
MANIFEST.MF
[ ] spring

E context.xml

<= com.wuetherich.osgi.orderservice
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Beans as OSGi Services (1)

CustomerService

={ ] META-INF

-~ MANIFEST.MF

(] spring —
‘ context.xml export Bean

1 com.wuetherich.osgi.customerservice.impl

ServiceRegistry

» Spring Beans can be exported as OSGi Services

» OSGi Service are visible across bundle boundaries

<beans>
<bean name="‘customerService"
class=""com.wuetherich.osgi.customerservice. impl._CustomerServicelmpl*'/>

<osgi:service id="customerServiceOsgi"
ref=""customerService"
interface=""com.wuetherich.osgi.customerservice.CustomerService"'/>
</beans>
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Beans as OSGi Services (2)

» Possible element attributes for <osgi:service>:

Attributname Mogliche Werte

LR . w
interiace e

ref

context-class-lo

auto-export disabled / interfaces /class-hierarchy / all-classes

» OSGi Services are beans (= object reference on the bean)
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OSGi services as beans (1)

B META-INF

—| | MANIFEST.MF

E_CESD

| | pring
ServiceRegist ' ' |
iceRegistry import OSGi service context.xml

e com.wuetherich.osgi.orderservice

» Import existing OSGi services as beans into Spring’s application context

<beans>
<osgi:reference i1d="customerServiceOsgi"
interface=""com.wuetherich.osgi.customerservice.CustomerService'/>

<bean i1d="‘orderService"
class=""com.wuetherich.osgi.orderservice. internal .OrderServicelmpl'>
<property name="‘customerService'>
<ref local="customerServiceOsgi'/>
</property>
</bean>
</beans>
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OSGi Services als Beans (2)

» Possible element attributes for <osgi - reference>:

Attributname Mogliche Werte
su:\\su:uw:\w:\mwwMMNEH:3‘HiHi\EH:\N\:\NNE\NMNmMM\:HiH:HiH:HiH:\mm

interface

filter
bean-name

context-class-loader

timeout Long (positiv)
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OSGi Services als Beans (3)

Application Context

ServiceRegistry - . .

TranslationService
(Proxy)

» Imported services are proxies:

» The defined <osgl - reference> bean remains unchanged
during the lifetime of the application context.

» The service it is based on can come and go.
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Further possibilities

» <osgi:list>, <osgi:set>
» Allows you to work with sets of services
» Dynamic iterator
» greedy-proxying

» <osgi:bundle>
» Presents a bundle object as a bean

» <osgix:property-placeholder>
» Allows you to use configurations by the Configuration Admin Service

» Support for annotations
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Spring DM: An example

uses service
I CustomerService
E-_] META-INF {35 METAINF
MANIFEST.MF

- MANIFEST.MF

"] spring
| context.xml

[ ] spring
| context.xml

B—H com.wuetherich.osgi.orderservice

B com.wuetherich.osgi.customerservice.impl

uses

classes T AINF
uses
classes | MANIFEST.MF

com.wuetherich.osgi.customerservice

o

e gerd- de



Result

» No OSGi APl neccessary
» Spring philosophy

» Bean visibility between bundles can be defined

» Only beans that should be visible to other bundles are exported
as OSGi services

» Dependency injection across bundle boundaries
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Spring DM web support

» Focus in Spring DM 1.1

» Integration of Spring DM with the existing Spring web
support

Web applications in OSGi
» |In general, different deployment scenarios are possible
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OSGi based web applications 1

App. App. App.
Bundle I Bundlel Bundle l

Web Application J Web Application ]

Web Container ]

Scenario 1:
OSGi Framework within a web application
» OSGi Framework is executed within the web application

» Application bundles can be installed and started through the OSGi framework
within the web application
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OSGi based web applications 2

Web | Web
App. | App.

. Application | Application

Web Container I Bundle | Bundle I

Scenario 2:
Web Container embedded in OSGi Framework

» Web Container is installed and started as a bundle within the OSGi
framework

» Application bundles can deploy web applications programmatically
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Web support in Spring DM

Web
oo |- |

Web Gontainarl Ext?‘lger ] e Web App. J

Bundle

» Web applications are installed and started as bundles in the OSGi
framework (,,bundle-ized” WAR)

» Spring DM Web Extender installs the web application in the web
container when the war bundle is started

» ,Native” support for different web containers
Full support for OSGi class loading

>

\4
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Web applications as bundles

» ,,Regular” WAR files
» Additionally: bundle manifest

» Spring connection through OsgiBundleXmlWebAppl1cation-
Context and ContextLoaderListener

» Specification in the file web.xml:

<context-param>
<param-name>contextClass</param-name>
<param-value>org.springframework.osgi.web.context.
support.OsgiBundleXmlWebApplicationContext</param-value>
</context-param>

<listener>
<listener-class>
org.springframework.web.context.ContextLoaderListener
</listener-class>
</listener>
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Spring DM Web Support by Example

" ] META-INF
- MANIFESTMF

" ] WEB-INF

"] resources

-+ com.wuetherich.osgi.orderservice webclient

uses uses
classes service
from uses service

OrderService CustomerService

E-{ ] META-INF
| MANIFEST.MF

E-{ 7] META-INF
~ MANIFEST.MF

4+ com.wuetherich.osgi.customerservice.impl

uses
classes from

= 7] META-INF
- MANIFESTMF

uses
classes from

-+ com.wuetherich.osgi.customerservice
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Perspective

» Further information:
» http://www.springframework.org/osgi

» http://www.springframework.org/osgi/specification

» Blueprint Service in OSGi Release 4.2
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Thank you!
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