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OSGi

• 10 year anniversary of the 
alliance

• 9 years since Release 1

• Residential ! Vehicle ! 
Mobile ! Enterprise

• Adopted by Eclipse for 3.0 in 
2004 





Just Modularity?



Several Layers



OS + Hardware

Java Execution Env
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On the path to service oriented programming



SOA

WS-*



OSGi Services

• A publish/find/bind service model

• Fully dynamic

• Intra VM

• Lifecycle event notifications

• Non-durable service registry

• A service is a POJO published 
under one or more Java interface 
(or class) names with additional 





Displays  and Content Providers



public MyDisplay() {

MyContentProvider myprovider = 

new MyContentProvider();

!myproviders.add(myprovider);

}



new



interface



public MyDisplay() {

ContentProvider provider = new 

MyContentProvider();

!providers.add(provider);

}



Class.forName



public MyDisplay() {

! for (String providerClass : config) {

! !try {

! !! ContentProvider provider = 

(ContentProvider) Class.forName(!! ! !

!providerClass).newInstance();

! !! providers.add(provider);

! !} catch (Exception e) {

! !! e.printStackTrace();

! !}

! }

}



Factory



public MyDisplay() {

providers = 

ContentProviderFactory. 

getContentProviders();

}



Eclipse Extension Points

Extension PointExtensionExtension



public MyDisplay(IExtensionRegistry registry) {

! for (IExtension extension : 

registry.getExtensions("mydisplay.MyDisplay")) {

! ! for (IConfigurationElement config : 

extension.getConfigurationElements()) {

! ! ! try {

! ! ! ! providers.add((ContentProvider) 

config.createExecutableExtension("contentprovider"));

! ! ! } catch (CoreException e) {

! ! ! ! e.printStackTrace();

! ! ! }

! ! }

! }

}



Dependency Injection



/* injector */ 

MyDisplay display = new MyDisplay();

display.setContentProviders(providers);

/* MyDisplay */ 

public MyDisplay() {

}

public void setContentProviders(List<ContentProvider> providers) {

! this.providers = providers;

}



Services



REGISTERED

REGISTERED

MODIFIED

UNREGISTERING

Service Life Cycle



bundle bundle



bundle bundleservice



bundle

service

bundle

Key Value Type

objectClass {com.acme.foo.X} String[]

service.id 123 Integer

event.topic com/acme/foo/X String[]

service.pid com.acme.pids.123 String

(&
  (objectClass=*.X)
  (event.topic=com/acme/foo/*)
)



ServiceTracker



/* MyContentProvider */

public void start(BundleContext context) throws Exception {

! context.registerService(ContentProvider.class.getName(), new 

MyContentProvider(), null);

}



/* MyDisplay */

public void start(BundleContext context) throws Exception {

! providers = new ServiceTracker(context, 

ContentProvider.class.getName(), null);

! providers.open();

! Display display = new MyDisplay(providers);

! display.updateDisplay();

}





Declarative Services



<scr:component name="mycontentprovider" 

xmlns:scr="http://www.osgi.org/xmlns/scr/v1.1.0">

! <implementation class="mycontentprovider.MyContentProvider" />

! <service>

! ! <provide interface="contentprovider.ContentProvider" />

! </service>

</scr:component>



<scr:component name="mydisplay" 

 xmlns:scr="http://www.osgi.org/xmlns/scr/v1.1.0"

! activate="updateDisplay">

! <implementation class="mydisplay.MyDisplay" />

! <reference interface="contentprovider.ContentProvider" 

bind="addContentProvider"

! unbind="removeContentProvider" policy="dynamic" 

cardinality="1..n" />

</scr:component>



decouple dynamic/lifecyle non-intrusive

new "" "" ""

forName # "" "

factory # "" "

extension point # " "

dependency 
injection ## " ##

services ## ## ?



Symmetry



Service Hooks



Service On Demand



Listener Hook



public class MyListenerHook implements ListenerHook {

public void added(Collection/* <? extends ListenerInfo> */

listeners) {

! ! // ...

! }

public void removed(Collection/* <? extends ListenerInfo> */

listeners) {

! ! // ...

! }

}



Proxying



Event Hook

Service Published



public class MyEventHook implements EventHook {

public void event(ServiceEvent event, Collection /* <? extends 

BundleContext> */contexts) {

! ! // ...

! }

}



Find Hook



public class MyFindHook implements FindHook {

public void find(BundleContext context, String name, String 

filter,!boolean allServices, Collection /* <? extends 

ServiceReference> */references) {

! ! // ...

! }

}



EventHook

FindHook

ListenerHook



Thank you!
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