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Privately held / 140+ employees

Nijmegen, Amsterdam, Eindhoven (NL)

Founded in 1995
First Java based CMS in 1998
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Web Content Management System.

A web content management system is a software system used to
manage and control a large, dynamic collection of web materials
(HTML documents and their associated resources).
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 What are the key features of a WCMS?

— Automated templates
— Easily editable content

e

Easy Functional

— Workflow management — )

— Document management extension

— Content virtualization o

— Scalable feature sets } Hard to achieve within
a framework without a

— Web standards upgrades

backing infrastructure.
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\A Introduction to OSGi

Open Service Gateway initiative

http://www.0osgi.orqg/
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hat does OSGi provide?

— Component-Based.
— Service-Oriented.
— Standard Manageable software lifecycle.

dynamic module system for Java.
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* The history of OSGI and its present.
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* The open source implementations:
— Felix (Apache implementation)

— Equinox (The eclipse implementation of OSGi and the foundation for Eclipse plug-in
model).

— Knopflerfish.
— ...and others.
«  Significant Enterprises:
- BEA.
— Eclipse.
— IBM (WebSphere, Lotus).
— Siemens Communications.
*  Applications Frameworks:
— Spring OSGi Dynamic Modules.
- IPOJO.
— Sling.
*  Automotive Electronics:
- BMW.
- VOLVO.
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standards
upgrades

Service manageable
oriented lifecycle

Component
based
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 How does OSGi do what it promises?

— Partition the system into modules (bundles).
— Strict visibility rules.

— Bundle versioning.

— Lifecycle management of a bundles.

— Service oriented capabilities to the VM.
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Application Architecture with OSGi

Application composite 0SGi layers
(Bundles)
Bundle
Bundle
Bundle
Bundle
: . : i ‘ L Life Cycle -
Bundle Bundle Bundle Bundle .
§ Service -
Bundle Bundle Bundle Bundle &
(7]
e

| Java VM |
“
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« Application Architecture with OSGi

« Based on standard Java 2 security
architecture.

OSGi layers

* Manageable security tightly coupled to
the life cycle layer.
» Optional.

ndle

. .
N ‘ Life Cycle

Bundle Bundle Bundle Bundle NG
I Service

O e

| Java VM |
“

Security

Bundle

Bundle

Bundle

Bundle
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« Application Architecture with OSGi

Application composite 0SGi layers

(Bundles)

Bundle

Bundle

Bundle

Bundle

Enforces strict visibility rules amongst ' ‘ LLife Cycle

modules
——
Supports versioning of modules L Service
‘t Module j

Unit for modularization: Bundle
A bundle is a regular Java Archive
Meta information in Manifest headers

“

|
; Security
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Application Architecture with OSGi

uninstall

update
refresh

INSTALLED

| STARTING

ACTIVE

RESOLVED

UNINSTALLEC

INSTALLED
RESOLVED
STARTING

ACTIVE

.

STOPPING
UNINSTALLED

sl

Security

4 Life Cycle -
—
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« Application Architecture with OSGi

Application composite 0SGi layers

 Collaborative. | Bundle
* Dynamic.
* Versioned.

Life Cycle
Bundle | Service
 wome

| Java VM |
“

—
Bundle Bundle Bundle Bundle

Bundle Bundle Bundle

[
[
Securit/ 4‘

-
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« Key concepts.

— Controlled versioned visibility.
— Bundle Class loading delegation model.
— Controlled dynamic operation.



OSGi explained

(Application server co

ness component (BC).

)
)

(Web Server Context)

=MVC.

Lib




Bundle class space
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 OSGi Bundle
META_INF/MANIFEST.MF

Bundle-Name: Logging service
Bundle-SymbolicName: nl.gx.webmanager.services.LogService

Bundle-Description: An implementation of the GX WebManager LogService using
commons logging

Bundle-Updatelocation: http://update.gx.nl/repo/services/LogService.jar
Bundle-Activator: nl.gx.webmanager.services.LogService.LogServiceActivator
Bundle-Vendor: GX Creative Online Development

Bundle-Version: 1.1.2

Export-Service: nl.gx.webmanager.services.LogService

Import-Package: org.apache.commons.logging
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 OSGi Bundle
META_INF/MANIFEST.MF

Built-By: hallok

Bundle-Vendor: GX Creative Online Development

Bundle-Name: GX WebManager JUnit Test Runner

Bundle-Description: Executes JUnit test cases in the WebManager environment
Bundle-Activator: nl.gx.webmanager.services.testrunner.impl.TestRunnerActivator

Import-Package:

javax.xml.parsers, javax.xml.transform, javax.xml.transform.dom, javax.xml.transform.
sax,javax.xml.transform.stream, junit.framework,nl.gx.webmanager.services.testrunne
r,org.apache.felix.dependencymanager

Export-Package: nl.gx.webmanager.services.testrunner

Bundle-Classpath: .,ant-1.6.2.jar,ant-junit-1.6.2.jar,ant-nodeps-1.6.2.jar
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$SJAVAHOME /jre/lib/rt jar
. . Bootstrap
 Traditional class loading Class Loader
— Delegation model since Java 2 1
— Parent first delegation
Extension SJAVA.HOME&FEﬂibIEW.jEI'
Class Loader
SCLASSPATH
System
Class Loader
User-Defined User-Defined
Class Loader Class Loader
User-Defined
Class Loader
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* Bundle class loading:
— Bundle class loading delegation model
» Boot class path.
* Framework class path.

* Bundle Space. |Bunde
class loader

importer —— = exporter

[Bundle
class loader

Farent/System
class loader

[Bundle | System Bundle
class loader class loader

Bundle
class loader




private
Bundle C

Bundle Class Space
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* Bundle Resolving.

1 imports

* Wire

1 exports

1 constrained by *

*

Bundie |

L

for

1
Package Instance |

Constraint
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/ Exported versioned Published services \

OO000O

Bundle
anatomy Private implementation Private implementation

packages objects

OO0000O

oo OO0000
oo OO0000
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Summarizing the roles of the different parts of an OSGi based framework

4

The service object is owned by, and runs within, a bundle.

5\

' This bundle must register the service object with the Framework service registry so
that the service’s functionality is available to other bundles under control of the

\Framework. /

Ve N

Dependencies between the bundle owning the service and the bundles using it are
managed by the Framework.

\

-
The Framework maps services to their underlying service objects, and provides a
simple but powerful query mechanism that enables a bundle to request the services it

needs.

\ Y
/, ™
The Framework also provides an event mechanism so that bundles can receive events

of services that are registered, modified, or unregistered.

.
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WebManager Architecture
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GX WM Component Framework WCBs

GX WM Platform OSGi services

GX WM System (Spring beans) OSGi Service Framework

GX WM System (Servlets & Filters) Spring application context

Servlet Container

Java 5 runtime

*

WebManager Architecture
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« WCBs
— What is a WCB?

WebManager Component Bundle

— What does it do?

A WCB is an OSGi bundle that publishes one or more
components.

— What is a component?

WebManager specific Such.
element, panel, media item, service, task.
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xd wich Struct /

winterfaces zinterfaces
CompemenfBurdle Conraonent
1
g~
LT
1 1
-:-:iniE_r‘faW:-:- winterface s
Componrenifanager ComaoneniTyoe

0.7
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What are the other WM specific capabilities of a WCB ?

EDependency injected automatically

k Licensable.

CAuthorization capability.

k Resources.

L Persistent capable.

[Extended life cycle.
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Bundle Manager
Gatel) | _stor) | stopy | uninstany |

Stop

o

bundleContext | A & ﬁf = : -
installBundle  §bundle.update| bundle.start | bundlestop | bundle.uninstall

|
vy
WCB Lifecycle Component Bundle
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imnstalliBurdla Ibm-:ﬁeup-dml bundie. start I bundie. stop Ibundl-e.urﬁnu—:aﬁl

» Component Bundle
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* Lets take a look at some code snippets.

\ﬂ OSGi in GX WM
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The Bundle Activator

« Bundle-Activator manifest entry specifies the activator.

* An OSGi bundle may specify 0 or 1 activator class. Library bundles have no need for it
»  The Activator class must implement org.osgi.framework.BundleActivator

e The Framework instantiates and invokes the start method when the bundle enters the
ACTIVE state.

«  The Framework invokes the stop method when the bundle leaves the ACTIVE state.
+ Receives a unique BundleContext that provides access to the Framework.

public class SimpleActivator implements BundleActivator {
private BundleContext myBc;

public void start (BundleContext bc) throws Exception {
myBc = bc;

}

public void stop (BundleContext bc) throws Exception { }
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Providing a service

Services are registered with the Framework through the BundleContext.

Services are registered by 1 or more interface FQNs and optional registration properties.
The Framework returns a ServiceRegistration object for future reference.

Registration and unregistration may be done at any point in time.

public void registerLongService () {
Long i = new Long (20);
Dictionary props = new Hashtable();

props.put ("myvalue", "20");
mySr = bc.registerService (Long.class.getName (), i, props);

public void unRegisterLongService () {
mySr.unregister () ;
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=
Consuming a service

* Services are retrieved from the Framework through the BundleContext.

+ The Framework returns a ServiceReference object that can be used to get the service
instance and may be kept for future reference.

+  Consumers must unget the ServiceReference when done to let the Framework know the

service is released.
+ Consumers must guard against keeping stale references to service instances.

public void consumerLongService () {
ServiceReference sr =
myBc.getServiceReference (Long.class.getName()) ;
if (sr !'= null) {

Long si = (Long) myBc.getService(sr);
if (si !'= null) {
//

myBc.ungetService (sr) ;
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Using ServiceListener
* Service listeners can be (un)registered at the Framework through the BundleContext.
+ Afilter can be specified to filter out irrelevant events.

public void registerlLongServicelistener () {

myBl = new ServicelListener () {
ServiceReference sr = se.getServiceReference() ;
switch (se.getType()) {
case ServiceEvent.REGISTERED:
//
break;

default: break;
}
i
try {
myBc.addServicelListener(sl, null);
} catch (InvalidSyntaxException e) {}
}
public void unregisterLongServicelistener () {
myBc.removeServicelListener (myBl) ; }
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« Switching JDBC driver.
« Two versions of the same WCB.
« WWCB management console.



Q&A




