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Chapter 1 Overview

The primary goal of the OSGi service framework ("Framework™) isto use the Java (TM) programming language's
platform independence and dynamic code-loading capability to make development and dynamic deployment of
applications for small-memory devices easier.

Thisgoal is met in two ways. First, the Framework provides a consistent programming model during application
development; it supports the development and use of services by decoupling a service's specification (the
interface) from its implementation. Thereby:
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« Developers can provide multiple implementations to the same service interface
» Developers who use a service can code against that service's interface without regard to its implementation

This support is critical, because the Framework is designed to run on avariety of devices; the different hardware
characteristics of the devices could affect many aspects of the service implementation, yet a stable service
interface ensures the stability of the overall software system running on the device.

For example, on a high-end device, alogging service might be able to store log messages on a hard drive, while
on a disk-less device, the log entries may have to be saved remotely. The developers of the two logging service
implementations implement the same interface; the devel opers of services that use alogging service write code
against the logging service interface, without regard to which implementation their service might use.

Second, it provides life-cycle management functionality that permits application devel opers to partition
applications into small self-installable components. These components are called bundles. Bundles can be
downloaded on demand and removed when they are no longer needed. When a bundleisinstalled and activated in
the Framework, it can register any number of services that can be used by other bundles.

This dynamic aspect makes the software extensible on the device after deployment: new bundles can be installed
for added features or existing bundles can be updated for bugfixes without bringing down the entire system.

Chapter 2 Concepts

The Framework is designed for creating extensible services using the Java programming language. To take best
advantage, developers should design an application as a set of bundles that contain services, with each service
implementing a segment of the overall functionality. These bundles are then downloaded on demand by the target
device. For example, atext editing application designed this way may rely on a spell-checking service. The editor
would instruct the Framework to download a spell-checker for it to use.

The key entities in the Framework are:

« Services - The Java classes that perform certain functionality, usually written with interface and its
implementation separated.

» Bundles - The functional and deployment unit for shipping services
» Bundle contexts - The execution environments of the bundles in the Framework

2.1 Services

A sarviceisasdf contained component, accessible via a defined service interface. In the OSGi model, an
application is built around a set of cooperating services: it can extend its functionality at runtime by requesting
more services which it requires. The Framework maintains a set of mappings from services to their
implementations and has a simple query mechanism (LDAP based syntax) that enables an installed service to
request and use the available services. The Framework manages the dependencies among services.

A developer defines a service as an interface and provides its implementation. Then she can register the service
with the Framework. (Registering a service is also called publishing it) When a serviceis registered, it can be
given a set of properties (name/value pairs) to enable a sophisticated retrieval based on LDAP attribute
comparisons.

After aserviceis published, other services can use it to accomplish their tasks; they look up the service from the
Framework with a search filter, and will get back the matching service references. The service reference can then
be used to get a Java object that implements the desired service.

Note that the Framework does not actually give out references to objects implementing a service directly, which
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would also instantly create a dynamic dependency on the bundle providing the service. Instead, it gives out a
Ser vi ceRef er ence object, which can be stored and passed on to other bundles, without the implications of
dependencies. When the service is actually to be used by abundle, areference to the implementing object can be
obtained from the current Bundl eCont ext , passing it the Ser vi ceRef er ence.

2.2 Bundles

To be available to the Framework, a service implementation must be packaged. Service implementations are
packaged into bundles. A bundleisaJAR file that:

« Contains the resources implementing zero or more services. These resources may be classfilesfor the Java
programming language, as well as any other data (such asHTML help files, icons, and so on).

« Contains aManifest file with headers specifying various parameters so that the Framework can correctly
install and activate the bundle. These parameters include what Java packages this bundle provides, what
packages it needs, how to locate its bundle activator, and so on.

For each bundle installed in the Framework, there is an associated Bundl e object. This object is used to manage
the namespace of the bundl€e's Java classes, by directing the loading and resolution of those classes. By
establishing separate namespaces for bundles, class-name conflicts among bundles are avoided.

Using the naming conventions described in section 6.8 of the Java Language Specification also avoids conflicts.
The Framework provides its scoping as an additional precaution: if two bundles have class namesin common, the
fact that those names are scoped by different bundle namespaces means that there is no contention.

A bundleis also used to get information about the current bundle lifecycle status and to start, stop and update
bundles.

2.2.1 Bundle Context

The relationship between the Framework and its installed bundles is captured by the notion of a bundle context.

A bundle context (or simply context) is the execution environment of a bundle within the Framework. It is created
by the Framework when the bundle is activated and serves the following purposes:

o Toinstall new bundlesinto the Framework.

o Toregister servicesin the Framework'sregistry.

o Toretrievereferencestoregistered services.

» Tosubscribeor unsubscribe to the events broadcast by the Framework.
« Tofind out about other bundlesinstalled in the Framework.

o Tosupply persistent storage to theinstalled bundle. A private persistent storage areais associated with
each bundle context, which bundle programmers can access. This storage area can be used to store and
retrieve data (asfiles) across invocations of the underlying Java Virtual Machine.

Chapter 3 Bundles

A bundle contains services, Java classes, and other resources; it is deployed as a JAR file and represents a
functional component when it isinstalled and activated inside the Framework.

The Framework may be configured with a bundle providing administrative capabilities, which may be used to
manage the lifecycle of other bundles.
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Bundles can share Java classes. They make this arrangement by declaring appropriate import/export headersin
their Manifest files. A bundleisresolved when all the classes and/or native code it needs are made available to it.
It cannot be started until resolved.

The Framework creates aBundl| e object for each installed bundle, and aBundl eCont ext object for abundle
when it gets activated. Bundl| e isthe interface of an installed bundleto its users, i.e., other bundles or the
Framework itself. The Bundl eCont ext interface, on the other hand, represents the execution environment of a
bundle within the Framework, and acts as a proxy to the underlying Framework.

A bundle programmer can customize her bundl€e's start/stop logic by implementing the Bundl eAct i vat or
interface.

Once a bundle has become active, its functionality manifestsitself, and the servicesit provides are made available
to other bundles in the Framework.

All these aspects of abundle are discussed in the following sections.

3.1 The State Transitions of a Bundle

A bundie may bein one of six states:
o INSTALLED - Thisisthe state after a bundle has been successfully installed.

o RESOLVED - Thisisthe state when all the Java classes and/or native code that this bundle requires have
been made available to it. Usually this state means that a bundle is ready to be started; a stopped bundie
will be put back into this state too.

o STARTING - Thisindicates that the bundle is being started.

o STOPPING - Thisindicates that the bundle is being stopped.

o ACTIVE - A bundle has successfully started and is running.

o UNINSTALLED - The bundle has been uninstalled. It cannot move into any other states.

Whether a bundle has been started or stopped is persistently recorded: a bundle in the activated state remains in
that state across restarts of the Framework, until someone stops or uninstalls that bundle.

3.2 Installing a Bundle

Thei nst al | Bundl e method of the Bundl eCont ext interface installs a new bundle.

Installing a bundle within the Framework must be a persistent operation: the bundle must remain installed across
JavaVirtua Machine invocations, until it is explicitly uninstalled. The installation process must be atomic: either
this method completely installs the bundle or, if the installation fails, the Framework must be left in the state
before thisinstall method is called.

Once abundleisinstalled, an instance of Bundl e is created; the rest of the lifecycle operations are performed
against that Bundl e object.

The Framework implementation of thei nst al | Bundl e method must:
1. Check that the bundle is not already installed.

If abundle with the same location string has already been installed into the Framework, return that bundle.
The location string is used to uniquely identify an installed bundle. For example, if the location string is the
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URL from which abundle is obtained, a copy of the bundle loaded from amirror site with adifferent URL
will be installed a second time. Determining whether thisis the proper behavior is the responsibility of the
management software at deployment time; it is outside the scope of this specification.

2. Obtain the bundl€'s contents.

If an| nput St r eamis specified, the Framework will try to fetch the bundle from the supplied stream.
Otherwise, the Framework will try to download the bundle using its location string, which typically isthe
string representation of a URL identifying the bundle's codebase. If the bundle cannot be obtained, go to
Step 7.

3. Create aBundl e for the bundle and allocate its associated resources.

The associated resources consist of at least a unique identifier. If file system support is available on the
platform, a bundle-private storage area should be allocated. If this step fails, continue with Step 7.

4. Set the bundle's stateto INSTALLED.
5. Resolve the bundl€e's classpath and native code dependencies, if any.

The Framework makes available to the bundle its classpath JAR files and native code libraries that the
bundle has specified initsBundl e- Cl assPat h and Bundl e- Nat i veCode Manifest headers,
respectively (see section Resolving a Bundle for details). The specified JAR files and native code libraries

must be contained in the bundle's own JAR file.

If this step fails, continue with Step 7.
If the bundle does not require any classes from other bundles, set its state to RESOLVED.
If the bundle does require classes from other bundles, the Framework may attempt to resolve these classes

at thistime, or it may wait until the bundle gets started.

6. Broadcast aBundl eEvent of type Bundl eEvent . | NSTALLED by caling the bundl eChanged
method of each registered Bundl| eLi st ener.

7. Finish the execution of this method, ensuring atomicity:
o If theinstallation was free of errors, return the bundle created in Step 3.

o If there has been an error, undo any work performed by this method and throw a
Bundl eExcepti on.

3.3 Resolving a Bundle

The Framework resolves a bundle when the classes and services it needs are made available to it.

The Framework allows a bundle to declare the following types of dependencies:

1. Classpath dependencies. The bundle uses a set of libraries for the Java platform. These libraries, which
are packaged as JAR files, must be contained as resources in the bundle's own JAR file.

2. Native code dependencies: The bundle uses native code libraries. These libraries must be contained as
resources in the bundle's own JAR file.

The above dependencies can be resolved when the bundle isfirst installed.

3. Package dependencies: A bundle requires classes from other bundles. It cannot be started unless a set of
packages (optionally conforming to a given specification version) is being exported within the Framework.

Let'stake alook at how to specify the dependency information in a bundle, and how the Framework resolves
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those dependencies.

Classpath Dependencies

TheBundl e- O assPat h header allows a bundle to extend its classpath with one or more JAR filesthat it
contains. It isalist of comma-separated path names. A path name can be either dot ('.") (which represents the
bundle's own JAR file), or it can be the path of a JAR file contained in the bundle's JAR file. The JAR fileslisted
will be searched in the order specified. If Bundl e- C assPat h isnot specified, the default value is dot. If
Bundl e- Cl assPat h is specified, but dot is not an element of it, the bundle's main JAR file will not be
searched; instead, only the JAR files referenced by the path name elements (and contained within the bundle's
main JAR file) will be searched.

The value of the header must conform to the following syntax:

Bundl e- Cl assPath: path ( , path )*
path: string <"/"-separated path nane identifying a JAR file>

For example, the following declaration:
Bundl e- Cl assPat h: com sun/jes/inpl/http/servlet.jar

would make all the classes defined inser vl et . j ar availableto the bundle.

Native Code Dependencies

The Bundl e- Nat i veCode header allows a bundle to carry the native code it needs, and make use of it when it
isinstalled. The bundle must have Runt i mePer mi ssi on in order to run native code in the Framework. The
value of the header must conform to the following syntax:

Bundl e- Nat i veCode: nativecode-cl ause ( , nativecode-cl ause )*
nati vecode-cl ause: nativepaths ( ; env-paraneter )*
nativepaths: nativepath ( ; nativepath )*

env-paraneter: ( processordef | osnanedef | osversiondef |

| anguagedef )

processordef: processor=token

osnanedef: osnane=t oken

osver si ondef: osversi on=t oken

| anguagedef : | anguage=t oken

For example:

Bundl e- Nat i veCode: http.DLL ; osnane=W n95; processor=x86; | anguage=en,
http. so; osnane=Sol ari s; processor=sparc

TheBundl e- Nat i veCode header allows a bundle programmer to specify an environment, and to declare what
native code librariesit carries for that specific environment. The environment is characterized by the following
properties:

« processor: The processor on which the hosting the Framework is running

« 0sname: The operating system

« osversion: The version of the operating system

« language: The language

The Framework uses the following agorithm to find the "best" matching native code clause:
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1. Pick the clauses with a matching processor and operating system with the one the Framework runs on.

The specified processor name and operating system name are matched against the system properties

org. osgi . framewor k. processor andor g. osgi . framewor k. os. nane. If no clause matches
both the required processor and operating system, the bundle install ation/activation fails. If only one clause
matches, it can be used, otherwise, remaining steps are executed.

2. Pick the clauses that best match the operating system version.

The specified operating system version will be compared to the value specified in the

org. osgi . framewor k. 0s. ver si on property. If they match each other exactly, that clauseis
considered the best match. If thereis only one clause with an exact match, it can be used. If there is more
than one clause that matches the property, these clauses will be picked to perform the next step. Operating
system versions are taken to be backward compatible. If there is no exact match in the clauses, clauses with
operating system versions lower than the value specified inor g. osgi . f ranewor k. os. ver si on will
be picked. If there is only one clause which has a compatible operating system version, it can be used.
Otherwise, al clauses with compatible operating system versions will go through the next step. If no clause
has a matching or compatible operating system version, pick the clause that does not have operating system
version specified. If that is not possible, the bundle installation fails.

3. Pick the clause that best matches the language.

The specified language is matched against the system property or g. osgi . f ramewor k. | anguage. If
more than one clause remains at that point, then the Framework is free to pick amongst them randomly. If
no clauses have the exact match with the value of the property, pick the clause that does not have language
specified. If that is not possible, the bundle installation fails.

Package Dependencies

A bundle declares what it needs using | npor t - Package headers, and declares what it provides to other
bundles using Expor t - Package headersinits Manifest file. Inits| npor t - Package Manifest header, a
bundle must specify all packages that it requires whose names do not start withj ava. .

Exporting Packages

A bundle can make available to other bundles a set of Java packages. When a package is exported by a bundle,
the Framework guarantees that its classes will aways be loaded from the exporting bundle, and that they will be
shared across the bundles that import the package (see below). If there is more than one bundle requesting to
export the package, the Framework can decide which bundle to select as the exporter of the package. The
Framework should pick the bundle with the highest version of that package.

In order to export a package, a bundle programmer must specify an Expor t - Package header conforming to
the following syntax:

Export - Package: package-description (, package-description)?*
package-description: package-nanme ( ; paraneter )*
package-nane: string <fully qualified Java package nanme>

par anmeter: token=string
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The only parameter t oken recognized by this version of the Framework is the string
speci fication-version.ltsstri ng vauemust conform to the semantics described in the Java 2
Package Versioning Specification.

As an example, thisExpor t - Package header:

Export - Package: javax.servlet; specification-version="2.0",
j avax.servl et.http; specification-version="2.0",
org.osgi.service. http

specifies that the bundle provides all the classes defined by version 2.0 of thej avax. ser vl et and
j avax. servl et. htt p packages, aswell as any version of the classes defined in the
or g. osgi . servi ce. htt p package.

In order to be able to export a package, a bundle must have the PackagePer m ssi on toexport.

A bundle that exports a package implicitly imports the same package name and version level that it exports.
Exported packages from a bundle are available to other bundles as soon as that bundle completes installation on
the Framework.

Although abundle can export all its classes to other bundles, this practice is discouraged except in the case of
very stable library packages that will not need updating. The reason is that the Framework may not be able to
promptly reclaim the space occupied by the exported classesif the bundle is uninstalled. Designs that separate
interfaces and their implementations are preferred. One should put the interface into a separate Java package to be
exported, while keeping the implementation classes hidden from the outside world. If the same interface has
multiple implementations in multiple bundles, the bundle programmer can package the interface into all of these
bundles -- the Framework will load the interface class from one and only one of the bundles. Interfaces that have
the same class name should have exactly the same method signatures. Since a modification to an interface affects
al its calers, interfaces should be designed carefully and should remain stable.

I mporting Packages

Thel nport - Package header can be used by bundlesin order to request accessto a given set of Java
packages. Bundles can import packages that have been exported by other installed bundles. The Framework
guarantees that at any time abundle is only exposed to one version of a package it has imported.

The syntax of the | npor t - Package header isasfollows:
| nport - Package: package-description (, package-description)?*
package-descri ption: package-nane ( ; paraneter )*
package-nane: string <fully qualified Java package nane>

paraneter: token=string

The only parameter t oken recognized by this version of the Framework is the string
speci fication-version.ltsstri ng vauemust conform to the semantics described in the Java 2

Package V ersioning Specification.

Asan example, this| nport - Package header:

http://curie.eng/OSGi/spec/framework.html (8 of 22) [4/27/2000 12:29:57 PM]


http://java.sun.com/products/jdk/1.2/docs/guide/versioning/spec/VersioningTOC.html
http://java.sun.com/products/jdk/1.2/docs/guide/versioning/spec/VersioningTOC.html
http://java.sun.com/products/jdk/1.2/docs/guide/versioning/spec/VersioningTOC.html
http://java.sun.com/products/jdk/1.2/docs/guide/versioning/spec/VersioningTOC.html

Framework Specification
| mport - Package: javax.servlet ; specification-version="2. 0"

requires that the bundle be resolved against all the classes defined in version 2.0 or above of the
j avax. ser vl et package.

A bundle will implicitly import the same package name and version level asit exports. If the bundle can use a
lower specification version of the package than it exports, then an | npor t - Package header should be
specified containing the package name and the lower specification version. Otherwise, a separate

| nport - Package header for this package is unnecessary.

In order to be able to import a package, a bundle must have the PackagePer m ssi ontoi nport.
Exporting and Importing Services

The following Manifest headers can be defined:
o« Export-Service: class-nanme (, class-nane )*
If present, this header describes the services the bundle may register. This header provides advisory
information that is not used by the Framework. It isintended for use by server-side management tools.
e Inport-Service: class-nane (, class-nane )*

If present, this header describes the services the bundle may use. This header provides advisory information
that is not used by the Framework. It isintended for use by server-side management tools.

3.4 Starting and Stopping a Bundle

Starting a Bundle

The Framework's implementation of the Bundl e. st art method must:
1. Check the bundl€e's state using the bundle'sget St at e method:
o If thebundleisUNINSTALLED, throwanl | | egal St at eExcepti on.

o If thebundleis STARTING or STOPPING, wait for it to change its state before continuing. If this
does not happen within a reasonable time, throw aBundl eExcept i on.

o If thebundleis ACTIVE, return.
2. If thebundleis INSTALLED, resolve its dependencies. If that fails, throw aBundl eExcepti on.
Set the state of the bundle to STARTING.
4. Invokethe Bundl eAct i vat or'sst art method.

w

This step is skipped if the bundle doesn't define an activator. If the Bundl eAct i vat or 'sst art method
fails, throw aBundl eExcepti on.

Do not continue with the remaining stepsif aBundl eExcept i on has been thrown. The bundle cannot
be started.
5. Record persistently that this bundle has been started.

When the Framework is restarted, the bundle is started automatically.
6. Set the bundle's stateto ACTIVE.

7. Broadcast aBundl eEvent of type Bundl eEvent . STARTED by calling the bundl eChanged
method of each registered Bundl| eLi st ener.
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This method must be atomic. The caller must have Adm nPer m ssi on to start abundle.

Stopping a Bundle

The Framework's implementation of the Bund| e. st op method must:
1. Check the bundl€'s state:
o If thebundleisUNINSTALLED, throwan| | | egal St at eExcepti on.

o If thebundleis STARTING or STOPPING, wait for it to change its state before continuing. If this
does not happen within areasonable time, throw a Bundl eExcepti on.

o If thebundleisnot ACTIVE, return.
2. Set the state of the bundle to STOPPING.

3. Record persistently that this bundle is stopped, so that it will not be started automatically when the
Framework restarts.

4. If the bundle definesan Bundl eAct i vat or , runitsst op method.
Catch any exceptions that the Bundl eAct i vat or 'sst op method may throw, so that this method can
complete the remaining steps.

5. Unregister any event listeners and remaining services registered by this bundle; release any services used
by this bundle.

6. Set the state of the bundle to RESOLVED.

7. Broadcast aBundl eEvent of type Bundl eEvent . STOPPED by calling the bundl eChanged
method of each registered Bundl| eLi st ener.

8. If theBundl eAct i vat or 'sst op method has thrown an exception, throw aBundl eExcept i on.
The st op method must be atomic.
Bundl eAct i vat or Interface

TheBundl eAct i vat or interface describes methods that the Framework runs when it starts and stops a bundle.
An activator of abundlewill only berunif it isresolved, i.e., al the required dependencies of the bundle (as
stated in its Manifest) are available.

Hereisthe full definition of the Bundl eAct i vat or interface.

To inform the Framework of the fully qualified class name serving asits bundle activator, a bundle programmer
must specify aBundl e- Act i vat or header in the bundle's Manifest. For example:

Bundl e- Acti vator: com nyConpany. bundl el. nyBundl eActi vat or

TheBundl eAct i vat or interface allows bundle programmers to perform specific tasks when abundle is
started or stopped. Supplying a class that implements this interface is optional. A library bundle usually does not
need to define an activator, but a service-providing bundle must because thisis the only way for it to access its
bundle context, which is passed in from Bundl eAct i vat or. st art and Bundl eActi vat or. st op
methods.

The Framework guaranteesthat if aBundl eAct i vat or instance'sst art method has executed successfully,
that same instance will receive acall to its st op method when the bundle is deactivated.

TheBundl eAct i vat or 'sst art method can allocate any resources that the bundle requires, and usually
registers the services provided by the bundle. If itsst ar t method does not register any services, the bundle can
register its services at alater time, whileitisACTIVE.
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In general, the st op method of the Bundl eAct i vat or interface is supposed to undo al the actions of the

st art method: it should release any resources alocated during activation. Note that the Bundl eAct i vat or's
st op method is permitted to unregister services, but there is no requirement for it to do so. If the bundle
registered any services, either through its Bundl eAct i vat or 'sst art method or while the bundle was
ACTIVE, the Framework will unregister them when the bundle is stopped.

A class that implementsthe Bundl eAct i vat or interface must be public and must have a public default
constructor.

3.5 Updating a Bundle

The Framework must support updating an installed bundle. The update process is meant to support migration
from one version of abundle to a newer, backward compatible version of the same bundle. A bundle, bundl el,
is backward compatible with another bundle, bundl e2, if bundl el provides at |east the services provided by
bundl e2, and each service interfacein bundl el is compatible (as defined in section 13.5 of the Java Language
Specification) with its counterpart in bundl e2. If bundl el exports any packages, then bundl e2 must aso
export at least the same set of packages, and each of these packages must be compatible with their respective
counterpartsin bundl| el.

A Framework implementation must guarantee that only one version of abundl€'s classes are available at atime.
Theupdat e method of the Bundl e interface performs the update operation on a bundle.

The Framework implementation of the updat e method must:

1. Check the bundl€e's state:

0 If thebundleis ACTIVE, stop it asdescribed in the Bundl e. st op method; if thisthrows an
exception, rethrow it and return.

o If thebundleisUNINSTALLED, throwan| | | egal St at eExcepti on.
2. Back up the bundle's JAR file. If the backup fails, continue with Step 6.2.
3. Install the new version of the bundle.

If an | nput St r eamis supplied, get the bundle from the stream. Otherwise, if the bundle has a

Bundl e- Updat eLocat i on Manifest header, useits value to retrieve the new bundle. Otherwise, call
the bundle'sget Locat i on method to determine its original location and retrieve the new version from
there.

4. Set the state of the bundleto INSTALLED
5. If the update process has succeeded:

1. Broadcast aBundl eEvent of type Bundl eEvent . UPDATED by calling the bundl eChanged
method of each registered Bundl eLi st ener.

2. Resumethetarget bundleif itisinitially active. This step performs the equivalent of the
Bundl e. st art method.

6. If the update process has failed:
1. Revert the bundletoitsold version.

2. Resumethe given bundleif itisinitially active. This step performs the equivalent of the
Bundl e. st art method.

3. Throw aBundl eExcept i on to indicate that the update has failed.
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3.6 Uninstalling a Bundle

The Framework implementation of theuni nst al | method of the Bundl e interface must:
1. Stop thisbundleif itisACTIVE.

After completing the remaining steps, throw aBundl eExcept i on if stopping this bundle has failed.

2. Broadcast aBundl eEvent of type Bundl eEvent . UNI NSTALLED by calling thebundl eChanged
method of each registered Bundl| eLi st ener.

3. Set the state of the bundle to UNINSTALLED.
4. Release any persistent resources the bundle was holding.

Note that this method must always succeed. Once this method returns, the Framework state must be the same as if
the bundle had never been installed.

3.7 When the Framework Starts and Stops

When the Framework is started, the following actions occur:
1. Event handling is enabled. Events can now be delivered to listeners.

2. The Framework persistently records whether an installed bundle has been started or stopped. When the
Framework isrestarted, all installed bundles previously recorded as being ACTIVE will be started
automatically as described in the Bundl e. st art method. Reports any exceptions that occur during
startup using events of type Fr anewor KEvent .

3. A Framewor kEvent of type STARTED is broadcast.

When the Framework is stopped, the following actions occur:

1. Suspend all ACTIVE bundles as described in the Bundl e. st op method, except that their persistently
recorded state remains ACTIVE. Those bundles will be restarted when the Framework is next started.
Reports any exceptions that occur during stopping using events of type Fr amewor kEvent .

2. Event handling is disabled.

3.8 Using a Bundle

The Framework creates aBundl| e object for each installed bundle. Bundl e istheinterface of an installed
bundle to its external users (such as the Framework or other bundles). Note that bundle access is not restricted:
any bundle can enumerate the set of installed bundles; however, information that allows to identify a bundle (such
asitslocation, or its header information) is only provided to bundles that have the Admi nPer m ssi on.

The complete definition of the Bundl e interfaceis here. So far we have covered the st art , st op, updat e,

and uni nst al I methods of the Bundl e interface. Now we will explain the remaining methods of this
interface.

Accessing the Attributes and Resour ces of a Bundle

Bundles have the following attributes:
« A bundleidentifier, which must be unique and persistent and must have the following properties:
o Theidentifierisal ong. Thel ong zero (0) isreserved for use by the Framework.
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0 Onceitsvaueisassigned to abundle, that value must not be reused for another bundle, even if the
original bundleis uninstalled.

0 Itsvalue must not change as long as the bundle remains installed.
0 Itsvalue must not change when the bundle is updated.

« A location identifier: the location string of the bundle. This could be the string representation of the
location where the bundle was obtai ned.

o The state of the bundle.
« Human readable information about the bundle.

A bundle exposes the following resources:
 Servicesthat the bundle depends on.
« Servicesthat the bundle has registered with the Framework.

« Any resources contained in the bundle's JAR file that are part of an exported package (as declared in the
Export - Package header of the bundle's Manifest).

Getting a Bundle's I dentifier

The get Bundl el d method must return the unique identifier that the Framework assigned to this bundle when
the Framework installsiit.

Getting a Bundle's Location I dentifier

Theget Locat i on method returns the location identifier of the current version of the bundle. Thisistypically a
string representation of the URL where this bundle is available. Note that unlike the bundl€e's unique identifier, the
location of a bundle may change when the bundle is updated. Calling this method while the Framework is
updating the bundle results in undefined behavior.

Getting a Bundle's State

Theget St at e method returns the state of the bundle. Use the following code to determine which state a bundie
isin:
if ((b.getState() & RESOLVED) != 0)

The state is expressed as a bit string so that one can determine if the bundleisin a set of states conveniently; at
any time abundle can only be in one state physically.

Getting a Bundle's M anifest Headers

In addition to predefined Manifest headers (such as Expor t - Package or Bundl e- Acti vat or), the
Framework allows bundle programmers to supply information about their bundles; the following are the Manifest
headers understood by the Framework:

« Bundle-Name: A short, human readable name for the bundle,

« Bundle-Description: A short description of what the bundle does,
« Bundle-Vendor: The name of the bundl€'s vendor,

o Bundle-Version: The version of the bundle.

Thisversion is a soft version number that serves as a hint. The Framework does not use thisversion
number to determine if a bundle should be |loaded.

The soft version number should consist of adot (.) separated list of numbers, encoded as a string. It should
follow the rules defined in the Java 2 description of thej ava. | ang. package class:
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Major version numbers - each increment signifies significant functional changes, which are not necessarily
compatible with previous rel eases.

Minor version numbers - each increment signifies smaller extensions to the functionality, that are
compatible with previous releases of the same major version.

Micro versions - each increment signifies bug fixes that do not change the functionality of the package
(except by making available any intended functionality that was inaccessible due to a bug).
The list of numbers should be provided from most significant (major) to least significant (micro).

« Bundle-DocURL: A URL that provides some documentation about the bundle,

« Bundle-ContactAddress: A contact address for reporting problems with the bundle.

Any additional headers can be defined by the bundle programmer as needed.

Every header is optional. Missing headers correspond to thenul | value. The get Header s method returns a

Di cti onary instance that contains name-value pairs. This method requires the Adm nPer mi ssi on, because
some of the header information (e.g., the packages listed in the Expor t - Package header) may be sensitive.

Theget Bundl el d, get Locat i on, and get Header s methods will continue to provide the respective
information when the bundleisin UNINSTALLED state.

Getting Information about Services associated with a Bundle

Theget Regi st er edSer vi ces method returns the services that this bundle has registered with the
Framework.

Theget Ser vi cesl nUse method returns the services that this bundle is using.

Checking a Bundle's Permissions

ThehasPer m ssi on method returnst r ue if the bundle has the specified permission, and f al se if it does
not have that permission, or the parameter is not an instance of j ava. security. Per m ssi on.

The parameter typeis Cbj ect so that the Framework can be implemented on Java platforms that do not support
permissions.

3.9 Using a Bundle Context

The Bundl eCont ext interface represents the execution environment of a bundle within the Framework. It is
created when a bundle is activated and passed to the bundle in the Bundl eAct i vat or. st art and

Bundl eAct i vat or . st op methods. A Bundl eCont ext object is made invalid and should not be used after
its associated bundle has been stopped.

The complete definition of the Bundl eCont ext interface can be found here.

We have aready covered thei nst al | Bundl e method of Bundl eCont ext . The Bundl eCont ext
interface also provides methods to subscribe to events broadcast from the Framework, register services with the
Framework, and retrieve service references from the Framework's service registry. Those methods are covered in
the sections on events and services, respectively. The remaining methods of Bundl eCont ext are discussed
here:
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Accessing I nfor mation about Bundlesin the Framework
« Theget Bundl e method returns the Bundl e object associated with the Bundl eCont ext .

o Theget Bundl es method returns an array of the bundles currently installed. It returnsnul | if there are
no bundlesinstalled.

o Theget Bundl e(i nt id) method returnsthe Bundl e instance with the specified unique identifier, or
nul | if no matching bundleisfound.

Accessing a Bundle's Persistent Storage

On platforms with file system support, the Framework should provide a persistent storage areafor each installed
bundle. The Bundl eCont ext interface defines accessto this storage in termsof thej ava. i 0. Fi | e classof
the Java programming language. This does not mean that the device hosting the Framework must have a disk, but
rather that it must have some form of persistent storage that can be accessed as afile system.

The get Dat aFi | e method takes arelative file name as an argument and must translate it into an absolute file
name under the root of the bundle context's persistence storage area and return the path that it finds.

This method will return nul | if thereis no underlying file system for this platform.
Retrieving Environment Properties

The Framework defines the following environment properties which can be queried using the get Pr operty
method:

e 0Org.osgi.franmework. versi on: Theversion of the Framework.

e 0rg.osgi.framework. vendor : The vendor of this Framework implementation.

e 0rg.osgi.franmework. | anguage: Thelanguage being used. See 1SO 639 for possible values.
e 0rg.osgi.framewor k. os. name: The name of the operating system of the hosting computer.

e 0Org.osgi.franmework. os. versi on: Theversion number of the operating system of the hosting
computer.

e 0rg.osgi.franmework. processor : The name of the processor of the hosting computer.

The last four properties are used by the Bundl e- Nat i veCode manifest header's matching algorithm for
selecting native code to determine if abundle that carries native code can be run in a given Framework
environment.

3.10 Summary

The following table describes which Interface methods and Manifest headers apply to the various stagesin the
lifecycle of abundle:

Bundle Stage Methods that Programmer May Define Manifest Header sthat Provide
9 to Perform Bundle-Specific Tasks Bundle-Specific Data
Using bundle's own Bundl e- O assPat h
resources Bundl e- Nat i veCode
Using resources from
other bundles | npor t - Package
Providing resources to
other bundles Expor t - Package
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Using/providing | mport- Service
services (advisory) Export - Service
ISTARTING IBundl eActi vator. start |Bundl e- Act i vat or
INSTALLED, gﬂﬂg: 2: lélle{ilrsncgzri tion
RESOLVED, P

Bundl e- Ver si on

STARTING, ACTIVE,

Bundl e- Vendor
STOPPING,
UNINSTALLED Bundl e- DocURL

Bundl e- Cont act Addr ess
IBundle update | |Bundl e- Updat eLocat i on
ISTOPPING IBundl eAct i vat or. st op IBundl e- Act i vat or

Chapter 4 Services

A serviceis an object that provides some well-defined functionality which is defined by the object classes it
implements. It is owned by (and runs within) a bundle that makes its functionality available to other bundles by
registering it with the Framework. The dependencies between the bundle owning the service and the bundles
using it are managed by the Framework.

4.1 Registering a Service

A bundle makes a service available to other bundles by registering it with the Framework. Registering a serviceis
also referred to as publishing it. A service is registered using the names of the Java object types (the names of
Javainterfaces or classes) that the service object is an instance of and can be cast to.

The Framework allows its bundles to dynamically register and unregister services. A bundle can register a service
while the Framework is activating the bundle (see Starting a Bundle), or at any time during its active phase. An
active bundle can aso remove one or more of its services from the Framework's service registry at any time and
for any reason. All of abundl€'s services are removed from the service registry when the bundle is stopped (see
Stopping a Bundle).

A bundle registers a service with the Framework by calling its Bundl eCont ext 'sr egi st er Servi ce
method. A service object can be registered under a single class or multiple classes of which it is an instance. The
names of the classes under which a bundle wantsto register its service are provided as arguments to the

regi st er Ser vi ce method. The Framework ensures that the service object being registered actually is an
instance of all the classes specified.

The service being registered may be further refined by a dictionary object (i.e., an object of type
java. util.Di ctionary), which describes the properties of the service as a collection of key/value pairs.

Service registration is subject to a security check: The registering bundle must have the Ser vi cePer m ssi on
(with actionr egi st er) to register the service under all the class names specified. Otherwise, the service will
not be registerd, and aSecur i t yExcept i on will be raised.

The class(es) under which a service has been registered successfully are automatically added (by the Framework)
to its dictionary under the keyword obj ect Cl ass.

If the service registration succeeds, the Framework returnsa Ser vi ceRegi st r at i on object to the registering
bundle. A service can be unregistered only by the entity (bundle) that holdsits Ser vi ceRegi st rati on.
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Every successful service registration yields aunique Ser vi ceRegi st r at i on object, even when the same
service object is registered multiple times.

The Ser vi ceRegi st rati on object may also be used to update the properties of a service after it has been

registered. Actually, thisisthe only reliable way to change the properties of a service after it has been registered:
Modifying a service's dictionary after the service was registered may not have any effect on the registered service.

Notethat if aSer vi ceRegi st rati on isgarbage-collected, the Framework may remove the service from its
registry. Therefore, if abundle wants to keep its service registered, it must keep the Ser vi ceRegi strati on
object referenced.

A Ser vi ceRef er ence to the registered service can be obtained by calling the get Ref er ence method on

the Ser vi ceRegi st rati on. Fromthe Ser vi ceRef er ence, the actual service object can beretrieved as
described in the Obtaining a Service section.

4.2 Obtaining a Service

In order to use a service object and call its methods, a bundle must first obtain aSer vi ceRef er ence object of
the service.

A Ser vi ceRef er ence object can be obtained either from aSer vi ceRegi strati on (see section
Reqgistering a Service) or from the service registry managed by the Framework.

In order to obtain aSer vi ceRef er ence from the Framework, abundle callstheget Ser vi ceRef er ence
or get Ser vi ceRef er ences methods on its Bundl eCont ext , which are defined as follows:
» get Servi ceRef er ence returnsaSer vi ceRef er ence to aservice that implements the class
specified as a parameter.
» get Servi ceRef er ences returnsan array of Ser vi ceRef er ence objectsto services that

implement the class and satisfy the search filter specified as parameters. The filter isthe string
representation of an LDAP search filter as defined in RFC 1960: A String Representation of LDAP Search
Filters.

Both methods require that the caller have the Ser vi cePer m ssi on to get the service for the specified class
name. If the caller lacks the required permission, nul | isreturned. (Note that there is no permission check on
getting aSer vi ceRef er ence fromaSer vi ceRegi stration.)

A Servi ceRef er ence isvalid only aslong as the service it references has not been unregistered.

The Ser vi ceRef er ence object can be used to find out more information about the service it references by
calingitsget Pr oper t yKeys and get Pr oper t y methods: The former returnsalist of all the service's
property keys, which can be passed to the latter to determine the corresponding property value. Both methods
must continue to provide information about the referenced service even after the service has been unregistered
from the Framework. This may be useful in the case wherea Ser vi ceRef er ence isstored with thelog
service.

Once abundle has obtained a Ser vi ceRef er ence object, it can retrieve the corresponding service object by
caling theget Ser vi ce method on its Bundl eCont ext . This method:

« returnsnul | if the underlying service has already been unregistered;

» checksthat the caller hasthe Ser vi cePer m ssi on to get the service under at |least one of the classes
under which it was registered (this information is available from the dictionary object associated with the
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service); this permission check is necessary so that Ser vi ceRef er ence objects can be passed around
freely, without compromising security;
« increments the bundl€e's usage count of the service by one.

After this method has returned, the bundle owning the Bundl eCont ext on which the method was called has
established a dynamic service dependency on the service and on the bundle that registered it. The dependent
bundle can remove its service dependency by releasing its use of the service. Before a service is removed from the
service registry, bundles with a dynamic dependency on it have the opportunity to release the service in order to
remove their dependency on it.

A service can be used by casting it to one of the Java object types that it is an instance of and calling the methods
defined by that type.

4.3 Releasing a Service

In order to remove its dynamic dependency on a service, a bundle must release the service by calling
Bundl eCont ext . unget Ser vi ce, passing it the service's Ser vi ceRef er ence object.

Bundl eCont ext . unget Ser vi ce returnsabool ean vaue: If the bundle's usage count of the service
already is zero when the method is being called, or the service has already been unregistered, f al se isreturned.
Otherwise, the bundl€e's usage count of the service is decremented by one, and t r ue isreturned. If the bundle's
usage count of the service has dropped to zero, and the service had been registered asa Ser vi ceFact or y, the
factory'sunget Ser vi ce method is called to release the service object for the calling bundle.

4.4 Service Factories

Service factories alow bundles to customize the services they provide to other bundles by returning a service
instance that is specific to the requesting bundle. To take advantage of this concept, a bundle developer has her
service object implement the Ser vi ceFact or y interface.

The Ser vi ceFact or y interface defines two methods: get Ser vi ce and unget Ser vi ce, which can be
accessed by the service registry only:

« If acal toBundl eCont ext . get Ser vi ce ismade, where the given Ser vi ceRef er ence pointsto
aservice that implementsthe Ser vi ceFact or y interface and the bundl€e's usage count of that serviceis
zero (i.e., the bundle currently does not have any dynamic dependencies on the service), that call is routed
(by the Framework) to theget Ser vi ce method of the Ser vi ceFact or y, passing it the calling bundle
asaparameter. The Ser vi ceFact or y has achoice of returning a service object that is specific to the
calling bundle or one that is the same for all bundles. The Framework will cache the mapping of requesting
bundle to service object, and return the cached service object to the bundle on future callsto
Bundl eCont ext . get Ser vi ce with the same (or a corresponding) Ser vi ceRef er ence (aslong as
that bundle's usage count of the service is greater than zero).

« Whenacal to Bundl eCont ext . unget Ser vi ce ismade, where the given Ser vi ceRef er ence
points to a service that implements the Ser vi ceFact or y interface and the bundle's usage count of that
service will drop to zero after this call returns (i.e., the bundle is about to release its last dynamic
dependency on the service), that call is routed (by the Framework) to the unget Ser vi ce method of the
Ser vi ceFact ory, alowing the Ser vi ceFact or y to release the service object it had created for the
calling bundle. Also, the cached copy of the service object in the Framework will be removed.

http://curie.eng/OSGi/spec/framework.html (18 of 22) [4/27/2000 12:29:57 PM]



Framework Specification

Service factories help manage dependencies that are not explicitly managed by the Framework. By having a
returned service object be bound to the requesting bundle, the service can listen to events related to that bundle
and remove objects (e.g., listeners) registered with it (by that bundle) when the bundle goes away.

4.5 Unregistering a Service

A service can be unregistered by calling theunr egi st er method onitsSer vi ceRegi strati on. Thisisto
ensure that only the bundle that is holding the Ser vi ceRegi st r at i on can unregister the associated service.
This also means that the bundle that unregisters a service does not have to correspond to the bundle that registered
it: The registering bundle could have passed the Ser vi ceRegi st r at i on object to another bundle for it to
unregister the service.

The service that is being unregistered will be removed from the Framework's service registry. As a conseguence,
al Ser vi ceRef er ence objects obtained for that service may no longer be used to get the service object;
instead, their get Ser vi ce method will return nul | .

The service will be unregistered regardless of whether or not other bundles currently depend on it. However,
bundles that depend on the service will be notified of its imminent unregistration by a service event of type
Servi ceEvent . UNREGQ STERI NG, which is sent synchronously, so that they get a chance to release the
service. Every bundle that gets notified is supposed to release the service by repeatedly calling

Bundl eCont ext . unget Ser vi ce, until its usage count of the service dropsto zero.

For each bundle whose usage count of the service remains greater than zero after the bundl€e's service listener has
returned (e.g., because the bundle has not properly released the service), the usage count will be set to zero; in
addition, if the service was registered as a service factory, the Ser vi ceFact ory. unget Ser vi ce method
will be called to release the service object for the bundle.

4.6 Configurable Services

A service can be declared to be configurable. A configurable service is a service that can be configured
dynamically at runtime, to change its behavior. For example, a configurable HT TP service may support a number
of configuration options, including an option to set its port number.

A serviceis declared to be configurable by implementing the Conf i gur abl e interface. Thisinterface defines a
single method, get Conf i gur ati onCbj ect , which returns an object that holds the configuration data of the

service and can be introspected. For example, the configuration object could be implemented as a JavaBean. The
configuration object handles all the configuration aspects of a service. Thisway, a service does not have to expose
its configuration properties itself.

Theget Confi gur ati onQbj ect method is security-checked: Before returning the configuration object, it
makes sure that the caller has the appropriate Adm nPer m ssi on.

Chapter 5 Events

The Framework may generate three kinds of events:

« Servi ceEvent -toreport registration, unregistration, or property changes for services. All events of this
kind are delivered synchronously.

« Bundl eEvent - toreport changesin the lifecycle of bundles
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« Franmewor KEvent - to report that the Framework is started, or errors encountered by the Framework

For each kind of event, there is a corresponding listener interface:
o Serviceli stener

o« Bundl eLi st ener

e Franewor kLi st ener

and methods on the Bundl eCont ext class add and remove each type of listener.

Events are asynchronously delivered unless otherwise stated, meaning that the Framework does not wait for the
listener methods to compl ete.

It is not defined which thread will be used to execute an event listener.

A security check is performed for each installed Ser vi ceLi st ener whenaSer vi ceEvent occurs. The
listener is not called unless it has permission to use the service.

A Bundle that uses services that could be unregistered should register aSer vi ceLi st ener to monitor the
availability of the services. It should take appropriate action when it finds out that the services have gone away.

Chapter 6 Security

6.1 Permissions

The security in Framework is based on the Java 2 specification. It is assumed that the reader isfamiliar with the
document Java Security Architecture (JDK 1.2).

The Java platform that Framework runs on must provide the Java Security APl necessary for Java 2 permissions.
On very resource constrained platforms, these Java Security APl may be stubs that allow the bundle classes to be
loaded and executed but the stubs never actually perform the security checks. Alternatively,

Adm nPer m ssi on, PackagePer m ssi on, and Ser vi cePer m ssi on classes can be left out of a
Framework that does not support security. However, if the checks are performed, they must be done according to
the Java Security Architecture (JDK 1.2).

Many of the methods of the Framework API require the caller to have certain permissions. Services may also
have permissions specific to them that provide finer grained control over the operations that they can perform.
Thus a bundle that exposes services to other bundles may also need to define permissions specific to the exposed
Services.

Normally when a permission check isdone, thej ava. securi ty. AccessCont rol | er will check all the
classes on the call stack to ensure that every one of them has the permission being checked. Since service methods
often allow access to some resources to which only the bundle providing the service has access, acommon
programming pattern will usethedoPr i vi | eged method to convert a service permission into a resource
access.

The following example is the dial method of the fictitious PPPService. In this example the dial method accesses
the serial port to dial aremote server and start up the PPP daemon. The bundle providing the PPPService will
have permission to execute programs and access the serial port, but the bundles using the PPPService may not
have those permissions. When the dial method is called, the first check will be to ensure that the caller has
permission to dial. In thisexampleitistheor g. osgi . servi ce. ppp. Di al Per mi ssi on. Thischeck is
done with the following segment of code:
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AccessControl | er. checkPerm ssi on
( new org.osgi.service. ppp. D al Perm ssion() );

If the permission check does not throw an exception, the dial method must now enter a privileged state to actually
cause the modem to dial and start the PPP daemon as follows:

Process pppProcess = (Process)
AccessControl |l er.doPrivil eged(new Privil egedActi on()

{
public Qbject run() {
Process pppProcess = null;
if ( connectToServer() ) {
pppProcess = startDaenon();
}
return pppProcess;
}
}

);

The preceding was an example of one way of executing privileged code. See the Java Security Architecture (JDK
1.2) document for more information.

The following permissions are defined by the Framework:
Adm nPer m ssi on

This permission enables access to the administrative functions of Framework. It has no parameters
associated with it. It enables access to the lifecycle management functions of Framework.

Ser vi cePer n ssi on

The Ser vi cePer m ssi on controls service registration and access. The permission has two parameters.
Thefirst parameter is an interface name. The interface name may end with awildcard to match multiple
interface names. (Seej ava. security. Basi cPer m ssi on for adiscussion of wildcards.) The
second parameter is the action. Supported actionsarer egi st er and get . Ther egi st er action

indicates that the permission holder may register the service. The get action indicates that the holder may
get the service.

The following actions require an appropriate Ser vi cePer m ssi on:

0 When an object is being registered as a service (using Bundl eCont ext . r egi st er Ser vi ce),
the registering code must have the Ser vi cePer mi ssi on to register all the named classes.

0 WhenaSer vi ceRef er ence isobtained from the service registry (using
Bundl eCont ext . get Ser vi ceRef er ence or
Bundl eCont ext . get Ser vi ceRef er ences, respectively), the calling code must have the
Ser vi cePer m ssi on to get the service with the named class.

0 When aservice object is obtained from aSer vi ceRef er ence using
Bundl eCont ext . get Ser vi ce, the caling code must have the Ser vi cePer m ssi on to get
the service for at least one of the classes under which it was registered.

The permission is also used as afilter for the service events generated by the Framework as well asthe
enumeration methods to enumerate services (including Bundl e. get Regi st er edSer vi ces and
Bundl e. get Ser vi cesl nUse). In genera, abundle will not be able to detect the presence of aservice

http://curie.eng/OSGi/spec/framework.html (21 of 22) [4/27/2000 12:29:57 PM]


http://java.sun.com/products/jdk/1.2/docs/guide/security/spec/security-spec.doc.html
http://java.sun.com/products/jdk/1.2/docs/guide/security/spec/security-spec.doc.html

Framework Specification
that it does not have permission to access.
PackagePer m ssi on

Bundles can only import and export packages for which they have permissions. A Package permission is
given over al versions of apackage. The PackagePer m ssi on hastwo parameters. The first parameter
is the name of the package that may be exported. A wildcard may be used. Note that the granularity of the
permission is the package, not the class name. The second parameter is either i nport orexport.Ifa
bundle has permission to export a package, Framework will automatically grant it permission to import the
package. A PackagePer m ssi on with* and export as parameters would be able to import and
export any package.

6.2 Policy

It isthe responsibility of the gateway operator to configure the gateway's system policy in such a manner that
bundles intended to be installed and run in the gateway are granted the required permissions to run properly.

Policies may be specified asfiles. See section 3.3.1 of the Java Security Architecture (JDK 1.2) for apolicy file
syntax.
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Chapter 1 Introduction

This specification describes the OSGi device access system. The device access system supports automatic detection
of attached and detached hardware devices and can automatically download and start appropriate device drivers.
Devices can be plugged and unplugged at any time and the device access system immediately responds to these
changes.

The device access system is an optional component of OSGi.

This document assumes familiarity with the OSGi Services Framework, the overall structure of OSGi and the Java
programming language.

1.1 Status

Thisisadraft version of the specification.
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1.2 Goals

The OSGi architecture consists of a number of components (bundles) executing in a service framework. The target
environments for this architecture have a number of specific characteristics, which the device access system must
support:

Embedded devices
OSGi systems will run in embedded devices, meaning limited possibility for user interaction. Low cost
systems also have limited resources.

Remote administration
OSGi platforms must support administration by a remote service provider.

Vendor neutrality
Individual components will be supplied by different vendors. Each component should be well-defined and
replaceable.

Long running
OSGi systems will be running for extended periods (months, maybe years) without restarting, thus requiring
stable operation and stable resource consumption.

Dynamic update

Components should as far as possible be individually replaceable without affecting unrelated components.
Component updates should in particular not require restarting the whole system. In the model presented here,
the device manager and driver locator bundles can be updated without disrupting operation of any connected
devices.

Additionally, the device access system has a number of goals of its own:

Hot-plugging

The device access system must support plugging and unplugging of devices at any time

Automatic detection

The device access system should automatically detect plugged and unplugged devices whenever the
underlying hardware allows it

L egacy support

On the other end of the scale, the device access system must also cope with device technol ogies that do not
support any automatic detection

Dynamic driver loading
The device access system must be capable of loading new device drivers on demand with no prior device
specific knowledge

Multiple device r epresentations

The device access system must allow a device to be accessed from multiple levels of abstraction.

Deep trees

The device access system should allow connection of devicesin atree of mixed network technologies of
arbitrary depth

Topology independence

The device access system must clearly separate the interface of a device from where and how it is attached

Complex devices
The device access system must support multifunction devices and devices that have multiple configurations
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Chapter 2 Concepts

The OSGi device access architecture provides a framework to allow bundles within an OSGi environment to have
access to physical devices.

Any physical device can be represented in several ways. For example, consider a USB mouse. It can be thought of as
as a USB device which deliversinformation over the USB bus, or it can be thought of in a more refined manner as a
mouse which delivers an x and y coordinate and information about whether the mouse's buttons are depressed. Each
of these representations of the device has particular uses. A program which provides generic management of devices
on aUSB bus would not care whether the device was a mouse or not, while another program might only care about
mouse-like input and not care whether the mouse was attached to a USB bus or a serial port. The OSGi device access
architecture provides a means for a single device to be represented by one or more relevant representations within the
OSGi Framework.

It may often be desirable for auser to plug a physical device into their home gateway and have the appropriate
drivers automatically downloaded and installed so she may immediately use the new device. The OSGi device access
architecture also provides this dynamic discovery and downloading of device drivers.

There are three entities which provide the multiple representations of a given physical device as well asthe the
dynamic discovery and downloading of device drivers: drivers, the device manager, and Dr i ver Locat or
Services.

A driver isresponsible for providing a representation of aphysical device within the OSGi Framework. A driver
does this by registering a service which implements the Devi ce interface with the Framework.

It can be convenient to think of drivers as belonging to one of two categories. The first category of drivers discover
physical devices using software outside of the OSGi Device Access architecture (e.g. through notifications from a
device driver in native code) and then register corresponding Devi ce services. These are sometimes called base
drivers since they provide the lowest-level representation of a physical device. An example of this category of driver
would be a USB driver that discovers the presence of a USB device (e.g. amouse) and registersit with the
framework as a generic USB device.

The second category of drivers provide arefined view of a physical device that is already represented by another
Devi ce serviceregistered with the Framework. These are sometimes called refining drivers. These drivers register
aDri ver service with the Framework which the device manager uses to attach the refining driver to aless refined
Devi ce service. An example of this category would be a mouse driver which is attached to the generic USB
representation of a mouse and then registersaDevi ce service which represents the physical device as a mouse.

In the case of base drivers, Devi ces are registered as aresult of events outside the scope of the framework, whilein
the case of refining drivers, Devi cesareregistered as aresult of events within the framework itself.

Note: This specification usestheterm "Dr i ver " (note the capital letter) to refer to a service implementing the

Dri ver interface, while it usesthe term "driver" to refer to the entity described immediately above. Similarly, it
usestheterm "Devi ce" to refer to a service implementing the Devi ce interface, whileit uses "device" to refer to a
physical device.

The device manager coordinates the relationships between certain drivers so that they can present multiple
representations of the same device, and initiates the process of downloading new drivers.

http://curie.eng/OSGi/spec/daspec.html (3 of 11) [4/27/2000 12:30:45 PM]



OSGi Service Gateway 1.0: Device Access Specification

Dri ver Locat or services are where vendor specific knowledge about the location of driversislocated. The device
manager usesDr i ver Locat or servicesto identify and download new drivers when they are needed.

2.1 An Example

Consider a situation where an OSGi Framework is running on a system where there is support for the USB standard
outside of the OSGi Framework:

056G Framework

5B support

When the device provider delivers this environment to a customer, it will also include:
« adevice manager (generaly delivered in its own bundle)
« oneor more bundlesthat will register Dri ver Locat or services
« at least one driver which uses the underlying USB support.

D551 Framework

Bundle ®\

I dey,
mar

Bundle
T ISE
driver

Now, consider this sequence.
1) A mouse is attached to the USB bus of the OSGi device.

2) The USB driver discovers the mouse and registers a corresponding Devi ce service. Note that this service only
represents the mouse as ageneric USB device. That is, the Devi ce service will have no methods that are specific to
mice.

Cevice (LISH
‘-;: representation)

2) The device manager is notified of the newly registered Devi ce. The device manager now starts a sequence that
has the purpose of locating any drivers which might be able to provide arefined representation of the device (i.e. to
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present it as a mouse)

3) The device manager asksthe Dr i ver Locat or servicefor the DRIVER ID'sof any Dri ver sthat might be
able to present arefined representation of the Devi ce service. Inthisexample, theDr i ver Locat or service
returnsasingle ID.

4) The device manager then asksthe Dr i ver Locat or service to download the bundles which can provide
Dr i ver swith the specified DRIVER_ID's. As each is downloaded, the device manager installs and starts each. In
this example, asingle bundle is downloaded, installed and started.

5) The new bundleregistersaDr i ver servicewhen it is started. This serviceis used by the device manager to
interact with the driver.

T

Device (LISBE rep)

6) The device manager is notified of the registration of the Dr i ver service, and soit asksthe Dr i ver service how
well it can match (that is, make use of) the Devi ce service which had been registered earlier. In this example, the
Dr i ver returnsavaueindicating that it can use the Devi ce service.

7) The device manager tellsthe Dr i ver totry to attach to the Devi ce. If this succeeds (which it doesin this
example) a dependency is established between the Dr i ver 'sbundle and the Devi ce service.

8) When the attach operation is completed, the new driver registersanew Devi ce service. Theregistration of this
Devi ce service causes the device manager to start looking for another driver to present a still more refined
representation of the Devi ce. Inthisexample, theDr i ver Locat or servicesreturn no DRIVER_ID's and there
areno other Dr i ver 'sregistered with the Framework, so the sequence started in step 2 stops.

Cevice (mouse rep)

O

duiamic dependancy

Cevice (LISB rep)

Thus the physical mouse device is represented by two Devi ce services. The bottom one represents the mouse in a
generic USB form, while the upper representsit specifically as a mouse. The USB driver discovers new physical
devices by interacting with software support outside of the OSGi environment. The upper driver has registered a
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Dr i ver service which the device manager uses to build the sequence of gradually more refined representations of
the same physical device.

Chapter 3 Detalls of Device Access

This chapter presents full details about al the bundles and services that make up the OSGi Device Access
Architecture.

3.1 The Device Manager

The device manager provides two related functions that are essential to the functioning of the OSGi Device Access
architecture:

« lItattachesDri ver servicesfrom driversto Devi ce services, thereby producing multiple representations of
the same device.

« Itisresponsible for working with Dr i ver Locat or servicesto dynamically download and install new
drivers

Every OSGi device that supports the OSGi Device Access architecture must have exactly one device manager
installed. Generally it will be contained in its own bundle. Unlike many bundles, the device manager installs no
services. Instead, it monitors the OSGi framework's registry for the registration of Devi ce services.

When aDevi ce serviceisregistered by adriver, the device manager will perform the following algorithm:

1. DriverLocator.findDrivers() will becaledonany registered Dri ver Locat or service passing
the properties that were used to register the new Devi ce service. Each method call will return zero or more
DRIVER_ID values (identifiers of particular Dri ver services).

2. After excluding any DRIVER _ID'sthat correspond to Dr i ver servicesthat are aready registered with the
Framework registry, the device manager will call Dri ver Locat or . | oadDri ver () todynamically
download, install and start a bundle for each remaining DRIVER_ID. Note that each bundle will register a
Dri ver servicewhen it is started.

3. Driver.mat ch() will becalled onevery registered Dr i ver service, and the ServiceReference
corresponding to the newly registered Devi ce will be passedto the Dr i ver service.

4. If Devi ce. MATCH_NONE isreturned by all the Dr i ver services, the device manager will call
Devi ce. noDri ver Found() and skipto step 7.

o Note that this may cause the Devi ce to unregister its device and register a new one, which will cause
the device manager to start this algorithm again.

5. Otherwise, the device manager will call Dri ver . attach() ontheDri ver service which returned the
highest number from mat ch() . If multiple Dr i ver services returned the same highest number, the device
manager isfreeto arbitrarily selecttheDr i ver tocal attach() on.

6. If attach() returnsanon-null value, thisDr i ver issaid to be referring the device manager to another
Dri ver . Thereturn value is assumed to be the DRIVER_ID of adifferent Dr i ver capable of attaching to
the specified Devi ce service. If theDr i ver isnot already installed and started, the device manager will
then obtain the corresponding bundlefrom aDr i ver Locat or, install it. The device manager continues by
going to step 3 of thisagorithm (though, the Dr i ver that returned the non-null valuefromat t ach() will
not be consulted again for the remainder of this algorithm)

7. If any device driver bundles were installed in step 2 or 6 but not used afterwards, the device manager isfreeto
uninstall them.

The device manager is free to uninstall any bundles containing driversthat it earlier installed that are not attached to
any Devi ces. In order to do this, the developer of the device manager must make a tradeoff between wasting
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resources by keeping unused bundlesinstalled and the risk of uninstalling a bundle that will be needed again.
The device manager may cache the return value from mat ch(') to prevent unnecessary callsto this method.

The device manager must not base its actions on persistent records. That is, it should identify when Dr i ver s have
been attached to Devi ces by examining the dependencies between bundles and services.

3.2Dri ver Locat or Services

Dri ver Locat or services provide the mechanism for dynamically downloading new driversinto an OSGi device.
These services are supplied by OSGi providers. These encapsulate all provider-specific details related to the location
and acquisition of bundles containing drivers, which allows other components of the device architecture to be
developed in a provider-neutral fashion.

Dri ver Locat or services must implement this interface:

public interface DriverLocator {
public String[] findDrivers(Di ctionary prop);
public I nputStream | oadDriver(String driverld) throws | OException;

}

Thefi ndDri ver s() method is passed a Dictionary of properties and returns an array of Strings representing the
DRIVER ID'sof aset of Dri ver swhich may be able to attach to the Devi ce. Dri ver Locat or services should
try to return asfew DRIVER_ID's as possible, since each corresponding bundle that is not aready installed will be
downloaded, and in some cases this may be done over afairly sow communications line. Therefore, the

Dri ver Locat or might use the following order of preference when selecting the DRIVER_ID'sto return:

« theonly or "best" driver
« adriver which is known to be able to provide areference to a better driver

« multiple possible drivers (excluding any which will return lower mat ch() return valuesthan othersin the
Set)

Thel oadDri ver () method is used to obtain a new device driver bundle, given an ID.

Both of these methods should only be called by the device manager.

3.3 Drivers

A driver exists to present a particular representation of a category of devices, which it accomplishes by registering a
Devi ce service. Devi ce registration can be triggered in two ways. In the first case, adriver "discovers " anew
physical device by interacting with software outside the OSGi environment and so registers a corresponding

Devi ce service. While these drivers often correspond to some kind of network (e.g. aUSB bus, aseria port, etc.)
which a physical device may be attached to, they may aso correspond to a non-network entity, such asadisplay. In
the second case, the driver registersaDevi ce service which is arefined representation of an existing Devi ce
service. A driver that presents arefined representation of an existing Devi ce must have registered aDr i ver
service, which the device manager attaches the existing Devi ce to, which causes the driver to register the new
Devi ce.

Note that some drivers may be able to represent a physical device in several ways. When thisisthe case, the driver
should first register aDevi ce service which represents the best, or most comprehensive, representation of the
device. If noDri ver Found() iscaled onthat Devi ce service, the driver may register an alternate Devi ce
service (or services) which represent the physical devicein adifferent way.

When adriver is unable to automatically detect when new physical devices have become available, it should provide
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some custom mechanism for another entity (e.g. an end user) to notify it that adeviceis available.

When adriver detects (or is otherwise informed) that a physical device has ceased to be available, it should
unregister the corresponding Devi ce service(s). Any bundles which have been attached to these services should
release their dependencies on the services and withdraw any refined representation(s) of the physical device. This
will result in the removal of all representations of the physical device.

It isalso permissible to have adriver which registersaDr i ver service and will never register any Devi ce services
nor will it attach to any Devi ce services. In this case, the driver only existsto provide referrals to other drivers
through the return value fromitsat t ach() method.

Drivers should never establish a dependency on aDevi ce service for any reason except as the result of acall to
Driver.attach() which should only be called by the device manager.

3.3.1Dri ver Services

public interface Driver {
public int match(ServiceReference sr) throws Exception;
public String attach(Servi ceReference SR) throws Exception;

}

Drivers must register their Dr i ver servicesin BundleActivator.start(), sinceif they do it later on, they may miss out
being available to be attached to new Devi ces.

match() checks whether the Dr i ver can be attached to the Devi ce specified by the ServiceReference. Thisreturns
acode which it gets from the interface of the kind(s) of Devi cesthat it can attach to. WhileaDr i ver may simply
examine the properties associated with the service to make its decision, it is free to get the service object itself, as
long asit ungetsit and returns the physical device to a normal state before it returns. Note that the device manager
may cache the return value, and so Dr i ver s should always return the same result code whenever presented with the
same service.

attach() tellsthedriver to establish adynamic dependency on the specified service. If it isableto do this, it
returns null. Otherwise, it returns a DRIVER_ID value which actsasareferral toaDr i ver that can make better use
of the specified Devi ce. If theDr i ver can neither attach to the Devi ce nor offer areferral, it will throw an
exception, however this can only happen if it mistakenly returned alegitimate value from the mat ch() method. The
device manager will only call this method if aprevious call to mat ch() returned avalue larger than

Devi ce. MATCH_NONE.

These methods should only be called by the device manager.

Every Dri ver service must have an associated property named "DRIVER_ID" whose value is a string identifying
it. This string should start with the reversed form of the domain name of the company that implemented it (e.g.
com.acme). ThisID is used by the device manager to prevent duplicate copies of adriver from being installed.
Consequently, the DRIVER_ID should have the following properties:

« it must be independent of the location that it is obtained from

« it must be independent of the Dr i ver Locat or service used to download it
o it must be different from the ID of different drivers

« it must be different for different revisions of the same driver

3.3.2 Devi ce Services

public interface Device {
public static final int MATCH NONE = O;
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publ i c void noDriver Found();

}

The MATCH_NONE valueisreturned by Dri ver . mat ch() if theDri ver servicecan not attach to the Devi ce
servicethat it is passed.

noDr i ver Found() iscaled by the device manager when it can not locate aDr i ver to attach to the device. This
may prompt the driver to present anew Devi ce service which represents the device differently.

Since asingle physical device may be represented by multiple Devi ce services, implementers may sometimes need
to provide a mechanism to prevent other bundles from writing to or reading from the device through more than one
of the Devi ce services simultaneously. Thisis up to the implementer to coordinate if it is needed.

Devi ces should be registered with multiple class names. One of these names must be
or g. osgi . servi ce. devi ce. Devi ce so the device manager can identify which servicesare Devi ces.

It is expected that future versions of the OSGi specification will include subclasses of the Devi ce service interface,
and corresponding sets of properties and match constants, which are specialized for different situations.

Chapter 4 Examples

Pl

N
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representations of a
single physical device

The figure above illustrates several points:
« Thisrepresentsthree physical devices:
0 aUSB mouse (represented as a generic USBDevi ce and asaMouseDevi ce)
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o aserial mouse attached to a serial to USB bridge (represented as a generic USBDevi ce, a
Seri al Devi ce and aMbuseDevi ce)
o aserial mouse attached to a serial port (represented asa Ser i al Devi ce and aMouseDevi ce)
« Basedrivers Serial and USB do not haveany Dr i ver services and are preinstalled.

« Refining drivers mouse/USB, mouse/Serial and serial/USB have registered one Dr i ver service each, and
have probably been installed by the device manager (though they could also have been preinstalled).

« Thereispresently oneDri ver Locat or service.

« All three MouseDevi ces have the same interface even though they are built on different technologies and
are attached at different places.

« Themouse/serial driver is attached to two serial "things' which it provides refinements of as mice.

« The device manager is currently setting up the mouse/USB driver since it has a dependency onitsDr i ver
service.

Chapter 5 Device categories

OSGi will define a number of device categories. For each category there will be an interface definition approved by
OSGi. All Devi cesin adefined category must conform to the approved interface, thus ensuring interoperability
between Devi cesfrom different vendors. A category interface definition consists of:

« Anextension of Devi ce, with:
0 Methods appropriate to the category.
o A match value scale appropriate to the category.

« A set of properties to accompany device service registrations. All categories must include
DEVI CE_CATEGORY as a mandatory property. If DEVI CE_SERI AL isused, it must be unique for each
device.

5.1 Examples of categories

« USB
|IEEE1394
o Mouse
Keyboard

5.2 An incomplete category definition example

Devi ce interface:

i nterface USBDevi ce extends Device {

static final int MATCH CLASS MAKE MODEL REV_SERI AL = 6;
static final int MATCH CLASS MAKE MODEL REV = b;
static final int MATCH CLASS MAKE MODEL = 4;
static final int MATCH CLASS MAKE = 3;
static final int MATCH CLASS = 2;
static final int MATCH GENERI C = 1;

voi d sendPacket (Pi pe pi pe, Data data);
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Dat a recei vePacket ( Pi pe pipe);

Devi ce properties:

DEVI CE_ CATEGORY nmandatory = "USB"
DEVI CE_CLASS mandat ory

DEVI CE_MAKE mandat ory

DEVI CE_MODEL mandat ory

DEVI CE_REVI SION  opti onal

DEVI CE_SERI AL opti onal

Chapter 6 Security

All installation and uninstallation of driversis done by the device manager sincetheDr i ver Locat or swill not
have generally been granted the required AdminPermission.

http://curie.eng/OSGi/spec/daspec.html (11 of 11) [4/27/2000 12:30:45 PM]



OSGi Service Gateway API Specification

OSGi Service Gateway

Release 1.0 Final
All Classes

Packages
org.osgi.framework
org.osgi.service.device
0rg.osgi.service.http
org.osgi.service.log

OSGi Service
Gateway
Release 1.0 Final

Overview Package Class Tree Deprecated Index Help

PREV NEXT FRAMES NO FRAMES

OSGi Service Gateway API Specification
Release 1.0 Final

Framewor k

org.osgi.framework

The OSGi Java Services Framework.

All Classes

AdminPermission
Bundle
BundleActivator
BundleContext
BundleEvent
BundleException
Bundlelistener
Configurable
Device

Driver
DriverLocator
FrameworkEvent
FrameworkListener

HttpContext
HttpService
InvalidSyntaxException
LogEntry
LogListener
LogReader Service
LogService
NamespaceException
PackagePermission
ServiceEvent
ServiceFactory
Servicelistener
ServicePermission
ServiceReference
ServiceRegistration

Services

or g.osgi.service.device

The OSGi Device Access Specification.
The OSGi HttpService Specification.
The OSGi LogService Specification.

or g.osgi.service.http

or g.osgi.service.log

Overview Package Class Tree Deprecated Index Help OSGi Service
Gateway
PREV NEXT FRAMES NO FRAMES Release 1.0 Final

Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.

http://curie.eng/OSGi/spec/apidoc/index.html [4/27/2000 12:30:04 PM]



OSGi Service Gateway API Specification: Package org.osgi.framework
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Package org.osgi.framework

The OSGi Java Services Framework.

See:
Description
| nterface Summary
Bundle A bundle installed in aframework.
BundleActivator Customizes the starting and stopping of a bundle.
BundleContext Bundle's execution context.
BundleListener BundleEvent listener.

Configurable

Interface implemented by services which support a configuration object.

FrameworkListener

FrameworkEvent listener.

ServiceFactory Service factories allow services to provide customized service objects.
Servicel istener ServiceEvent listener.

ServiceReference A referenceto aservice.

ServiceRegistration | A registered service.

Class Summary

AdminPermission

The AdminPermission indicates the caller's right to perform life-cycle operations
on or to get sensitive information about a bundle.

BundleEvent

Bundle lifecycle change event.

Framewor kEvent

General framework event.

PackagePer mission

PackagePermission indicates a bundl€'s right to import or export a package.

ServiceEvent

Service lifecycle change event.

ServicePer mission

ServicePermission indicates a bundl€e's right to register or get a service.

Exception Summary

BundleException

Exception from the framework to indicate a bundle lifecycle problem
occured.
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Exception from the framework to indicate a filter string parameter has an

[ nvalidSyntaxExCeption | alid syntax and cannot be parsed.

Package org.osgi.framework Description

The OSGi Java Services Framework.

‘ } 1 ™ &
| ()&[71 Open Services Gateway Initiative

Welcome to the Open Service Gateway Initiative (OSGi) Framework API. This page gives an overview of what
this framework isintended for and what the overall structureis.

The purpose of the framework is to provide a context for application developers to write code for small devices
that are continuously running. In these environments applications are swapped in and out, they are updated on the
fly and they must communicate in a structured and dependable way with other applications. Obvioudly thisis
quite different from normal applications that are started from a command line or mouse click.

The OSGi Framework takes advantage of the Java™ programming language's ability to download code from the
network. It provides arich and structured development platform for component-based architectures.

Goals

The primary goal of the framework isto provide an environment that supports.
1. Dynamic load or update applications on the fly without stopping the environment.
2. Beableto usein limited memory devices
3. Offer aconcise and consistent component programming model for application developers
4. Manage dependencies between applications
5. Scalable.

The OSGi framework provides alife-cycle management framework that permits application developersto
partition applications into small self-installable applications. These applications are called bundles in this context.
Devices running the framework can download bundles on demand and remove them when they are no longer
required. A bundle, when installed can register any number of services to be shared with other bundles under
control of the framework.

The OSGi Framework also supports application developers in coping with scalability issues. This support is
critical, because the framework is designed to run in avariety of devices, the different hardware characteristics of
the devices could affect the scale of the services that they are able to support. The framework supports the
development and use of services of varying scale by decoupling a service's specification from its implementation.
By splitting the implementation of a service from its specification (its Java interface):

« Developers of service implementations can implement the same interface
« Developers who use a service can code against that service's interface without regard to its implementation
For example, in a high-end device, alogging service might be able to store log messages on a hard drive, while on
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adisk-less device, the log entries may have to be saved remotely. The devel opers of the two logging service
implementations implement the same interface; the devel opers of services that use alogging service write code
against the logging service interface, without regard to which implementation their service might use. The
framework can fully hide and manage the different implementations from the bundles that use the service.

Concepts

The OSGi Framework is alightweight framework for creating extensible services using the Java programming
language. To take best advantage of the framework, developers should design an application as a set of services,
with each service implementing a segment of the overall functionality. These services and other extension
services are then packaged in a"bundle" and downloaded on demand by the target device. For example, atext
editing application designed this way could rely on a spell-checking service. The editor would instruct its
framework to download a spell-checker for it to use. The framework provides mechanismsto support this
paradigm that are simple to use and help with the practical aspects of writing extensible applications. The key
entities of the framework are:

» Services - Objects that provide a collection of methods providing some service
« Bundles- The infrastructure for delivering code
« Bundle contexts - The execution environments of the bundles

Services

In the OSGi Framework model, an application is built around a set of cooperating services: it can extend itself at
runtime by requesting the services it requires. The framework maintains a set of mappings from services to their
implementations and has a powerful query mechanism that enables an installed bundle to request and use the
available services. The framework manages dependencies between services and bundles. E.g. when abundleis
stopped, all the servicesthat it registered will be unregistered automatically.

A standard group like the OSGi or a private group of developers define a service as an interface and publishiit.
Any developer can now offer this service by implementing this standard interface. Other developers can now
write code that uses this interface and obtain implementations via the framework.

The framework provides an API that the developer then uses to register the service. A service can be registered
with an optional set of properties describing the service. This could for example be the name of manufacturer,
version, interfaces or author. Any bundle that now wants to use a service can specify afilter string that can be
used to filter the service registry for available services. The framework can be asked to pick any service that
fullfilsthe filter or it can return alist of services.

The framework hands out references to services. These references can be queried for properties and other meta
information. A reference to a desired service can be used to obtain the service object which implements the
service. The framework tracks the services that are being used by each bundle.

Bundles

To be available to the framework, a service implementation must be packaged. Service implementations are
packaged into entities called bundles. A bundleisa JAR file that:

« Contains the resources implementing zero or more services. These resources may be classfiles for the Java
programming language, as well as any other data (such asHTML help files, icons, and so on).

« States static dependencies on some other resources, such as Java packages. If any dependencies are stated,
the framework takes the appropriate actions to make the required resource available.
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» Manifest header describing which class should be used to start() or stop() a service.

By packing al these items together in asingle JAR file, the framework can uniformly download and control a
bundle.

To write abundle, the developer must put atag in the manifest that defines the name of a class that implements
the Bundl eAct i vat or interface. Thisinterface has a start and stop method to start/stop the bundle. In the start
method the bundle should wait until all its requirements are fullfilled and then start registering its services or
fullfilling its task.

Bundle Manifest Headers

The framework recognizes special headersin the bundle's manifest. These headers and their values contain
important information about how the bundle will operate in the framework. Additional headers can be defined by
abundle programmer as needed. Headers and their values of all manifest headers can be retrieved with

Bundl e. get Header s() method.

The following headers in the bundle's manifest have special meaning to the framework.
Bundl e- Acti vator: cl ass-nane

If present, this header names the class in the bundle which implements the Bundl eAct i vat or interface.
This class will used when the bundleis started and stopped. cl ass- nane must be afully qualified Java
class name.

Bundl e- Name: string

If present, this header contains a human readabl e string which is the name of the bundle. Thisinformation
isavailable at runtime using the bundle's Bundl e. get Header s() method. The name string is the value
of the key "Bundle-Name".

Bundl e- Vendor: string

If present, this header contains a human readabl e string describing the vendor of the bundle. This
information is available at runtime using the bundles Bundl e. get Header s() method. The vendor
string is the value of the key "Bundle-Vendor".

Bundl e- Versi on: string

If present, this header contains a human readabl e string which is the version of the bundle. Thisinformation
isavailable at runtime using the bundle's Bundl e. get Header s() method. The version string is the
value of the key "Bundle-Version".

Bundl e- Descri ption: string

If present, this header contains a human readable string describing the purpose or function of the bundle.
Thisinformation is available at runtime using the bundie's Bundl e. get Header s() method. The
description string is the value of the key "Bundle-Description”.

Bundl e- DocURL: string

If present, this header contains a human readable string which is a URL which contains further information
about the bundle. Thisinformation is available at runtime using the bundle's Bundl e. get Header s()
method. The doc URL string is the value of the key "Bundle-DocURL".

Bundl e- Cont act Address: string

If present, this header contains a human readable string which is an e-mail address which can be contacted
regarding the bundle. Thisinformation is available at runtime using the bundle's
Bundl e. get Header s() method. The contact address string is the value of the key
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"Bundle-ContactAddress”.

Bundl e- Updat eLocati on: string

If present, this header contains alocation string that will be used to locate an updated version of the bundle
when the bundle is updated using the Bund| e. updat e() method. If this header is not present, the
bundle will be updated from its original location. The location string will typically be a URL.

Bundl e- G assPat h: path (, path )*
If present, this header describes the classpath within the bundle. A bundle's JAR file can contain other JAR
fileswithin it. So the Bundle-ClassPath is used to describe the search order for classes. pat h can be either
dot ('.") which represents the bundle's JAR file or it can be the path of a JAR file contained in the bundle's
JARfile. If Bundle-ClassPath is not specified, the default value is dot. If Bundle-ClassPath is specified, but
dot is not an element of the path, then the bundle's main JAR file will not be searched. Only the contained
JAR files referenced by the path elements will be searched.

Export - Package: package-description (, package-description )*
If present, this header describes the packages which the bundle offers for share with other bundles.
package-descri pti on hasthefollowing format

package- nane (; specification-version=version-nunber )
package- nane isthefully qualifed name of a Java package. ver si on- nunber isthe version number
of the package as specified by Java™ Product Versioning Specification. Since multiple bundles may offer

to share the same package, the framework will select the bundle offering to share the package at the highest
version. The framework guarantees that only one bundle will be selected to share a given package name.

A bundle which offers to export a package must also import that package. If the bundle's manifest does not
have an Import-Package header for the same package name, the bundle will automatically import the
package using the same package- descri pti on it has offered for export.

| nport - Package: package-description (, package-description )*
If present, this header describes the packages which the bundle requires. These packages must be exported
by another bundle. See Export-Package for the definition of package- descri pti on. If no bundles
export the required packages, then this bundle is not permitted to offer packages for export.

Packages that are part of the Java platform, such as those package names starting with "java." should not be
referenced in the Import-Package header. For al other packages required by the bundle, the package names
of those packages should be specified in the Import-Package header.

Export-Service: class-nane (, class-nane )*

If present, this header describes the services the bundle may register. This header provides advisory
information that is not used by the framework. It isintended for use by server-side management tools.

| nport-Service: class-nane (, class-nanme )*

If present, this header describes the services the bundle may use. This header provides advisory information
that is not used by the framework. It isintended for use by server-side management tools.

Bundl e- Nat i veCode: nati vecode-cl ause ( , nativecode-cl ause )*

If present, this header describes the files which contain the implementation of the native methods used by
classesin the bundle. nat i vecode- cl ause hasthe following format

nati vecode-cl ause: nativepaths ( ; env-paraneter )*
nativepaths: nativepath ( ; nativepath )*
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env-paraneter: ( processordef | osnanedef | osversiondef | |anguagedef )
processordef: processor=token

osnanedef: osname=t oken

osver si ondef: osversi on=t oken

| anguagedef: | anguage=t oken

nat i vepat h isthe path of afilein the bundle's JAR file containing native methods. The
env- par anet er sare compared against property values provided by
Bundl eCont ext . get Property().

0 processor iscompared against or g. osgi . f ranmewor k. processor.
0 osname iscompared against or g. osgi . f ranewor k. 0s. nane.

0 osver si on iscompared against or g. osgi . f ramewor k. 0s. ver si on.
0 | anguage iscompared against or g. osgi . framewor k. | anguage.

If agroup of specified env- par anet er s match the property values, the framework will make the files
specified by the nat i vepat hspreceding the env- par anet er savailable to be loaded by
Syst em | oadLi brary.

Care should be taken to select a unique name for the file containing the native methods. The framework
will extract the selected files from the bundle into alocation where Syst em | oadLi br ary canfind
them. Thislocation will be shared by all bundles.

When the framework starts and stops

When the framework is started. The following actions occur:
1. Event handling is enabled. Events can now be delivered to listeners.

2. The Framework persistently records whether an installed bundle has been started or stopped. When the
framework isrestarted, al installed bundles previously recorded as being active will be automatically
started as described in the Bundl e. st art method. Reports any exceptions that occur during startup
using Fr amewor KEvent s.

3. A Framewor kEvent of type STARTED is broadcast.

When the framework is stopped. The following actions occur:

1. Suspend all active bundles as described in the Bundl e. st op method except that their persistently
recorded states remain to be ACTIVE. These bundles will be restarted when the framework is next started.
Reports any exceptions that occur during stopping using Fr amewor kEvent s.

2. Event handling is disabled.

Conformance Statement

Conforming implementations must not add any new methods or fields to any of the classes or interfaces defined
in the OSGi specification (though, they may add them to subclasses, or classes that implement the interfaces), nor
may they add any new classes or packages to the org.osgi package tree.

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
o Release 1.0 Final

PREV PACKAGE NEXT PACKAGE FRAMES NO FRAMES
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Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
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SUMMARY: INNER | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD

org.osgi.framework

Interface ServiceRegistration

public interface ServiceRegistration

A registered service. The framework returns a ServiceRegistration object when a
Bundl eCont ext . r egi st er Ser vi ce method is successful. This object isfor the private use of the

registering bundle and should not be shared with other bundles.

The ServiceRegistration object may be used to update the properties for the service or to unregister the
service.

If the ServiceRegistration is garbage collected the framework may remove the service. Thisimpliesthat if
abundle wants to keep its service registered, it should keep the ServiceRegistration object referenced.
Verson:

1.0
Author:

Open Services Gateway Initiative

Method Summary

Servi ceRef erence |get Ref er ence()
Returnsa Ser vi ceRef er ence object for this registration.

void|set Properties(java.util.Di ctionary properties)
Update the properties associated with this service.

voi d|unregister()
Unregister the service.

M ethod Detall

getReference

publ ic ServiceReference getReference()

Returnsa Ser vi ceRef er ence object for thisregistration. The Ser vi ceRef er ence object
may be shared with other bundles.
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Returns:
A Ser vi ceRef er ence object.

Throws:
javalang.lllegal StateException - If this ServiceRegistration has already been unregistered.

setProperties

public void setProperties(java.util.Di ctionary properties)
Update the properties associated with this service.

The key "objectClass' cannot be modified by this method. It's value is set when the serviceis
registered.
The following steps are followed to modify a service's properties:

1. The service's properties are replaced with the provided properties.

2. A Servi ceEvent of typeServi ceEvent . MODI FI EDis synchronously sent.

Parameters:
properti es - The propertiesfor this service. Changes should not be made to this object
after calling this method. To update the service's properties this method should be called
again.

Throws:
javalang.lllegal StateException - If this ServiceRegistration has already been unregistered.

unregister

public void unregister()

Unregister the service. Remove a service registration from the framework's service registry. All
Ser vi ceRef er ence objectsfor this registration can no longer be used to interact with the

service.

The following steps are followed to unregister a service:

1. Theserviceisremoved from the framework'’s service registry so that it may no longer be
used. Ser vi ceRef er encesfor the service may no longer be used to get a service object

for the service.
2. A Servi ceEvent of typeServi ceEvent . UNREG STERI NGis synchronously sent so
that bundles using this service may release their use of the service.
3. For each bundle whose use count for this service is greater than zero:
1. The bundl€'s use count for this serviceis set to zero.

http://curie.eng/OSGi/spec/apidoc/org/osgi/framework/ServiceRegistration.html (2 of 3) [4/27/2000 12:30:18 PM]



OSGi Service Gateway API Specification: Interface ServiceRegistration

2. If the service wasregistered with aSer vi ceFact or y, the
Ser vi ceFact ory. unget Ser vi ce method is called to release the service object
for the bundle.

Throws:

javalang.lllegal StateException - If this ServiceRegistration has already been unregistered.
See Also:

Bundl eCont ext . unget Ser vi ce(org. osgi . f ramewor k. Ser vi ceRef er ence)

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
PREV CLASS NEXT CLASS FRAMES NO FRAMES Release 1.0 Final
SUMMARY: INNER | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD

Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.
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org.osgi.framework

Class BundleException

j ava. | ang. Obj ect

+--java. |l ang. Thr onabl e

+--java. | ang. Excepti on

+--o0rg. osgi . framewor k. Bundl eExcepti on

public class BundleException
extends java.lang.Exception
Exception from the framework to indicate a bundle lifecycle problem occured. It is created by the

framework to denote an exception condition in the lifecycle of a bundle. BundleExceptions should not be
created by bundle programmers.

Verson:

1.0
Author:

Open Services Gateway Initiative
See Also:

Serialized Form

Constructor Summary

Bundl eExcepti on(java.l ang. Stri ng nsg)
Create a bundle exception with the given message.

Bundl eException(java.l ang. String nsg, java.lang. Throwabl e throwabl e)
Create a bundle exception that wraps another exception.

Method Summary

java.lang. Throwabl e |get Nest edExcepti on()
Retrieve any nested exception included in this exception.
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Methodsinherited from classjava.lang.Throwable

filllnStackTrace, getlLocalizedMessage, get Message, printStackTrace,
printStackTrace, printStackTrace, toString

Methodsinherited from classjava.lang.Object

cl one, equals, finalize, getC ass, hashCode, notify, notifyAl, wait,
wait, wait

Constructor Detall

BundleException

publ i ¢ Bundl eException(java.l ang. String nsg,
j ava. | ang. Thr owabl e t hr owabl e)

Create a bundle exception that wraps another exception.
Parameters:

nmsg - The associated message.

t hr onwabl e - The nested exception.

BundleException

publ i ¢ Bundl eException(java.lang. String nsQ)
Create a bundle exception with the given message.
Parameters:
nsg - The message.

Method Detall

getNestedException

public java.l ang. Throwabl e get Nest edExcepti on()
Retrieve any nested exception included in this exception.
Returns:
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The nested exception, or null if there is no nested exception.
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org.osgi.framework

Class InvalidSyntaxException

j ava. | ang. Obj ect

+--j ava. | ang. Thr owabl e

+--java. | ang. Excepti on

+--o0rg. osgi.framework. I nval i dSynt axExcepti on

public class I nvalidSyntaxException
extends java.lang.Exception

Exception from the framework to indicate afilter string parameter has an invalid syntax and cannot be parsed.
Version:
1.0
Author:
Open Services Gateway Initiative
See Also:
Serialized Form

Constructor Summary

| nval i dSynt axException(java.lang. String nsg, java.lang.String filter)
Create the exception with the given message and the filter string which generated the exception.

Method Summary

java.lang. String|getFilter()
Returns the filter string which generated the exception.

Methodsinherited from classjava.lang.Throwable

filllnStackTrace, getlLocalizedMessage, get Message, printStackTrace,
printStackTrace, printStackTrace, toString

Methodsinherited from classjava.lang.Object
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cl one, equals, finalize, getd ass, hashCode, notify, notifyAl, wait,
wait, wait

Constructor Detall

InvalidSyntaxException

public InvalidSyntaxException(java.lang.String nsg,
java.lang. String filter)

Create the exception with the given message and the filter string which generated the exception.
Parameters:

nmsg - The message.

filter -Theinvalid filter string.

M ethod Detall

getFilter

public java.lang. String getFilter()
Returns the filter string which generated the exception.
Returns:
Theinvalid filter string.
See Also:

Bundl eCont ext . get Servi ceRef erences(j ava. | ang. Stri ng,
java.lang. String),

Bundl eCont ext . addSer vi ceLi st ener (or g. osgi . f ranewor k. Ser vi celLi st ener,
java.lang. String)

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
PREV CLASS NEXT CLASS FRAMES NO FRAMES Release 1.0 Final
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org.osgi.framework

Interface BundleActivator

public interface BundleActivator

Customizes the starting and stopping of a bundle. BundleActivator is an interface that may be
implemented by a bundle programmer that is called when the bundle is started or stopped. A bundle can
only specify asingle BundleActivator in the manifest.

When abundleis started or stopped, the BundleActivator is called.

The framework can create instances of the bundle's BundleActivator as required. It is guaranteed,
however, that if aninstance'sst ar t method executes successfully, that same instance's st op method

will be called when the bundleisto be stopped.

A bundle programmer specifies the BundleActivator through the Bundl e- Act i vat or Manifest
header. The form of the header is:

Bundl e- Acti vator: cl ass-nane

where cl ass- nane isafully qualified Java classname. The specified BundleActivator class must have
apublic constructor that takes no parameters so that a BundleActivator object can be created by
Cl ass. new nst ance().

Version:
1.0
Author:
Open Services Gateway Initiative

Method Summary

void|start (Bundl eCont ext context)
Called when the bundle is started so that the bundle can perform any bundle specific
activitiesto start the bundle.

void|st op(Bundl eCont ext context)
Called when the bundle is stopped so that the bundle can perform any bundle specific
activities necessary to stop the bundle.
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M ethod Detall

start

public void start(Bundl eCont ext context)
t hrows java.l ang. Exception
Called when the bundle is started so that the bundle can perform any bundle specific activitiesto

start the bundle. Bundle programmers can use this method to register the bundl€e's services or to
allocate any resources that the bundle needs.

This method must complete and return to its caller in atimely manner.
Parameters:

cont ext - The execution context of the bundle being started.
Throws:

javalang.Exception - If this method throws an exception, the bundle is marked as stopped
and the framework will remove the bundl€e's listeners, unregister all service's registered by
the bundle, release all service's used by the bundle.

See Also:
Bundl e. start ()

stop

public void stop(Bundl eCont ext context)
t hrows java.l ang. Exception
Called when the bundle is stopped so that the bundle can perform any bundle specific activities
necessary to stop the bundle. In general, this method should undo the work that the st ar t method

did. When this method returns the bundle should have no active threads. A stopped bundle should
be stopped and should not be calling any framework objects.

This method must complete and return to its caller in atimely manner.
Parameters:

cont ext - The execution context of the bundle being stopped.
Throws:

javalang.Exception - If this method throws an exception, the bundleis still marked as
stopped and the framework will remove the bundl€'s listeners, unregister all service's
registered by the bundle, release all service's used by the bundle.

See Also:
Bundl e. st op()
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org.osgi.framework

Interface Bundle

public interface Bundle

A bundleinstaled in aframework. The bundle is the access point to define the life cycle of the bundle. Each
bundle installed in the framework will have an associated Bundle object.

A bundle will have aunique identity, al ong, choosen by the framework. Thisidentity will not change during the
life cycle of abundle, even when the bundle is updated. Uninstalling and then reinstalling will create a new
identity.

The Bundle has six states: UNI NSTALLED, | NSTALLED, RESOLVED, STARTI NG, STOPPI NG, and ACTI VE.

The values assigned to these states have no specified ordering. They represent bit values that may be ORed
together for the purposes of determining if abundleisin one of a set of states.

install

INSTALLED
uninstall
update
RESOLVED
start
STOPPING | ‘ STARTING
tclp
p  EXplicit transition
ACTIVE

= automatic transidon
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A bundle should only be executing code when its stateisin { STARTI NG, ACTI VE, STOPPI NG . An
UNI NSTALLED bundle can never go back to another state. It is azombie and can only be reached because invalid
references are kept somewhere.

The framework is the only one that can create Bundle objects and these objects are only valid within the
framework that created them.

Version:
1.0
Author:
Open Services Gateway Initiative

Field Summary

static int |ACTI VE
Active state, the bundle is now running.

static int || NSTALLED
Installed state, the bundleisinstalled but not yet resolved.

static int |[RESOLVED
Resolved state, the bundleis resolved and is able to be started.

static int [STARTI NG

Starting state, the bundleisin the process of starting.
static int |STOPPI NG

Stopping state, the bundle isin the process of stopping.

static int |UNI NSTALLED
Uninstalled state, the bundle is uninstalled and may not be used.

Method Summary

| ong |get Bundl el d()

Retrieve the bundl€e's unique identifier, which the framework
assigned to this bundle when it was installed.
java.util.Dictionary|get Headers()

Return the bundl€'s manifest headers and values from the manifest's
preliminary section.
java.lang. String|get Locati on()

Retrieve the location identifier of the bundle.

Servi ceRef erence[] |get Regi st er edSer vi ces()
Providesalist of Ser vi ceRef er encesfor the servicesregistered
by thisbundle or nul | if the bundle has no registered services.
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Servi ceRef erence[] |get Servi cesl nUse()
Providesalist of Ser vi ceRef er encesfor the servicesthis
bundleisusing, or nul | if the bundleis not using any services.

int |get State()
Returns the current state of the bundle.

bool ean |hasPer m ssi on(j ava. | ang. Cbj ect perm ssi on)
Determine whether the bundle has the requested permission.

voidistart()
Start this bundle.

voi d |st op()
Stop this bundle.

void|uni nstall ()
Uninstall this bundle.

voi d |updat e()
Update this bundle.

voi d|updat e(j ava.i o. | nput Stream i n)
Update this bundle from an InputStream.

Field Detail

UNINSTALLED

public static final int UN NSTALLED

Uninstalled state, the bundle is uninstalled and may not be used. The UNINSTALLED stateis only be
visible after abundleis uninstalled. The bundleisin an unusable state and all referencesto the Bundle
object should be released immediately.

The value of UNINSTALLED is 0x00000001.

INSTALLED

public static final int |INSTALLED

Installed state, the bundle isinstalled but not yet resolved. The bundleisinthe INSTALLED state when it
has been installed in the framework but cannot run. This state is visible if the bundle's code dependencies
are not resolved. The framework may attempt to resolve an INSTALLED bundl€e's code dependencies and
move the bundle to the RESOLVED state.

The value of INSTALLED is 0x00000002.
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RESOLVED

public static final int RESOLVED

Resolved state, the bundle isresolved and is able to be started. The bundleisin the RESOLVED state when
the framework has successfully resolved the bundle's code dependencies. These dependencies include:
0 Thebundl€sclass path fromits Bundl e- O assPat h manifest header.
o Thebundl€'s native code from its Bundl e- Nat i veCode manifest header.
o The bundl€'s package dependencies from its Expor t - Package and | npor t - Package manifest
headers.

However, the bundle is not active yet. A bundle must be in the RESOLVED state before it can be started.
The framework may attempt to resolve abundle at any time.

The value of RESOLVED is 0x00000004.

STARTING

public static final int STARTI NG

Starting state, the bundle isin the process of starting. The bundleisin the STARTING state when the
start () method isactive. The bundle will be in this state when the bundl€e's

Bundl eActi vat or. st art iscaled. If theBundl eActi vat or. st art method completes without
exception, the bundle has successfully started and will move to the ACTI1 VE state.

The value of STARTING is 0x00000008.

STOPPING

public static final int STOPPI NG
Stopping state, the bundle is in the process of stopping. The bundleisin the STOPPING state when the
st op() method is active. The bundle will be in this state when the bundle's Bundl eAct i vat or. st op

iscaled. Whenthe Bundl eAct i vat or . st op method completes the bundle is stopped and will move
to the RESOLVED state.

The value of STOPPING is 0x00000010.

ACTIVE

public static final int ACTIVE

Active state, the bundle is now running. The bundle isin the ACTIVE state when it has been successfully
started.

The value of ACTIVE is 0x00000020.
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M ethod Detall

getState

public int getState()
Returns the current state of the bundle. A bundle can only be in one state at any time.
Returns:

element of { UNI NSTALLED, | NSTALLED, RESOLVED, STARTI NG, STOPPI NG, ACTI VE}

start

public void start ()

t hrows Bundl eExcepti on

Start this bundle.

The following steps are followed to start a bundle:

1
2.

8.
0.

If the bundleis UNI NSTALLEDthenan| | | egal St at eExcepti on isthrown.

If the bundleis STARTI NGor STOPPI NGthen this method will wait for the bundle to change state
before continuing. If this does not occur in areasonable time, aBundl eExcept i on isthrownto
indicate the bundle was unable to be started.

If the bundle is ACTI1 VE then this method returns immediately.

If the bundle is hot RESOLVED, an attempt is made to resolve the bundle. If the bundle cannot be
resolved, aBundl eExcept i on isthrown.

The state of the bundleis set to STARTI NG

Thest art method of the bundle's Bundl eAct i vat or, if oneis specified, iscaled. If the
Bundl eAct i vat or isinvalid or throws an exception, the state of the bundle is set back to
RESOLVED, the bundl€'s listeners, if any, are removed, service's registered by the bundle, if any, are
unregistered, and service's used by the bundle, if any, arereleased. A Bund|l eExcept i on isthen
thrown.

It isrecorded that this bundle has been started, so that when the framework is restarted, this bundle
will be automatically started.

The state of the bundleis set to ACTI VE.
A Bundl eEvent of typeBundl eEvent . STARTED is broadcast.

Preconditons

0 getState() in {| NSTALLED,RESOLVED} .

Postconditons, no exceptions thrown

0 getState() in { ACT1 VE}.
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o Bundl eActi vat or. st art hasbeen called and did not throw an exception.

Postconditions, when an exception is thrown

0 getState() not in { STARTI NG ACTI VE}.

Throws:
BundleException - If the bundle couldn't be started. This could be because a code dependency could
not be resolved or the specified BundleActivator could not be loaded or threw an exception.

javalang.lllegal StateException - If the bundle has been uninstalled or the bundle tries to change its
own state.

javalang.SecurityException - If the caller does not have the Adm nPer m ssi on and the Java
runtime environment supports permissions.

stop

public void stop()
t hrows Bundl eExcepti on

Stop this bundle. Any services registered by this bundle will be unregistered. Any services used by this
bundle will be released. Any listeners registered by this bundle will be removed.

The following steps are followed to stop a bundle:
1. If thebundleisUNI NSTALLEDthenan| | | egal St at eExcepti on isthrown.
2. If thebundleis STARTI NGor STOPPI NGthen this method will wait for the bundle to change state

before continuing. If this does not occur in areasonable time, aBundl eExcept i on isthrown to
indicate the bundle was unable to be stopped.

3. If thebundleis not ACTI VE then this method returns immediately.
4. The state of the bundleis set to STOPPI NG

5. Itisrecorded that this bundle has been stopped, so that when the framework is restarted, this bundle
will not be automatically started.

6. Thest op method of the bundle'sBundl eAct i vat or , if oneis specified, is called. If the
Bundl eAct i vat or throws an exception, this method will continue to stop the bundie. A
Bundl eExcept i on will be thrown after completion of the remaining steps.

7. Thebundl€e'slisteners, if any, are removed, service's registered by the bundle, if any, are
unregistered, and service's used by the bundle, if any, are released.

8. The state of the bundle is set to RESOLVED.

9. A Bundl eEvent of typeBundl eEvent . STOPPED is broadcast.

Preconditons
o getState() in { ACTI VE}.

Postconditons, no exceptions thrown
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o getState() not in { ACTI VE, STOPPI NG} .

O

Bundl eAct i vat or. st op has been called and did not throw an exception.

Postconditions, when an exception is thrown

O

None.

Throws;

BundleException - If the bundle's BundleActivator could not be loaded or threw an exception.

javalang.lllegal StateException - If the bundle has been uninstalled or the bundle tries to change its
own state.

javalang.SecurityException - If the caller does not have the Adm nPer m ssi on and the Java

runtime environment supports permissions.

update

public void update()

t hrows Bundl eExcepti on

Update this bundle. If the bundle is ACTI1 VE, the bundle will be stopped before the update and started after
the update successfully completes.

If the bundle that is being updated has exported any packages, it is the framework's responsibility to ensure
that all bundles that are importing those packages (including the bundle that is exporting them) share the
same version of the exported classfiles. In one implementation of the framework, updating a package may
not have any effect on the importing bundles until the framework is restarted. Another framework
implementation may choose to resolve all importing bundles against the updated class files, by possibly
stopping and restarting them.

The following steps are followed to update a bundle:

1
2.

If the bundleis UNI NSTALLEDthenan| | | egal St at eExcept i on isthrown.

If the bundle is ACTI VE or STARTI NG, the bundle is stopped as described in the st op() method.
If st op() throws an exception, the exception is rethrown terminating the update.

The location for the new version of the bundle is determined from either the manifest header

Bundl e- Updat eLocat i on if available or the original location.

The location isinterpreted in an implementation dependent way (typically asa URL) and the new
version of the bundle is obtained from the location.

The new version of the bundleisinstalled. If the framework is unable to install the new version of
the bundle, the original version of the bundle will be restored and aBundl eExcept i on will be

thrown after completion of the remaining steps.

The state of the bundleis set to | NSTALLED.

If the new version of the bundle was successfully installed, aBundl eEvent of type
Bundl eEvent . UPDATED is broadcast.

If the bundle was originally ACTI VE, the updated bundle is started as described inthest art ()
method. If st art () throwsan exception, aFr anewor kEvent of type
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Fr anewor kEvent . ERROR s broadcast containing the exception.

Preconditions

0 getState() not in { UNI NSTALLED}.

Postconditons, no exceptions thrown

o getState() in {I NSTALLED,RESO_VED,ACTI VE}.
o The bundle has been updated.

Postconditions, when an exception is thrown

0 getState() in {| NSTALLEDRESOLVED,ACTI VE}.

o Original bundleis still used, no update took place.
Throws:
BundleException - If the update fails.

javalang.lllegal StateException - If the bundle has been uninstalled or the bundle tries to change its
own state.
javalang.SecurityException - If the caller does not have the Adm nPer m ssi on and the Java
runtime environment supports permissions.

See Also:
stop(),start()

update

public void update(java.io.|lnputStreamin)
t hrows Bundl eExcepti on

Update this bundle from an InputStream.

This method performs all the stepslisted in updat e() , except the bundle will be read in through the
supplied | nput St r eam rather than a URL.

This method will always closethe | nput St r eamwhen it is done, even if an exception is thrown.
Parameters:

i n - The InputStream from which to read the new bundle.
See Also:

updat e()

uninstall

public void uninstall ()
t hrows Bundl eExcepti on
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Uninstall this bundle.

This causes the framework to notify other bundles that this bundle is being uninstalled, and then to put this
bundle into the UNINSTALLED state. The framework will remove any resources related to this bundle
that it can.

If this bundle has been exporting any packages, the framework may either:

o continue to make all packages exported by this bundle available to the importing bundles until the
framework is relaunched (at which time, the importing bundles will be bound to another bundle
exporting a compatible package, or they will not be started); or

o remove all packages exported by this bundle, possibly stopping all importing bundles and putting
them into the INSTALLED state until another bundle offering a compatible package for export has
been selected by the framework.

The following steps are followed to uninstall abundle:
1. If thebundleisUNI NSTALLEDthenan| | | egal St at eExcepti on isthrown.
2. If thebundleis ACTI VE or STARTI NG, the bundle is stopped as described in the st op() method.
If st op() throws an exception, a Fr amewor KEvent of type Fr amewor kEvent . ERRORIs
broadcast containing the exception.
3. A Bundl eEvent of typeBundl eEvent . UNI NSTALLED is broadcast.
4. The state of the bundle is set to UNI NSTALLED.

5. The bundle and the persistent storage area provided for the bundle by the framework, if any, is
removed.

Preconditions

0 getState() not in { UNI NSTAL L ED} .

Postconditons, no exceptions thrown

o getState() in {UNI NSTALLED}.
o The bundle has been uninstalled.

Postconditions, when an exception is thrown

0 getState() not in { UNI NSTALLED}.

0 The Bundle has not been uninstalled.
Throws:
BundleException - If the uninstall failed.
javalang.lllegal StateException - If the bundle has been uninstalled or the bundle tries to change its
own state.
javalang.SecurityException - If the caller does not have the Adm nPer m ssi on and the Java
runtime environment supports permissions.
See Also:

stop()
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getHeaders

public java.util.Di ctionary getHeaders()

Return the bundle's manifest headers and values from the manifest's preliminary section. That isall the
manifest's headers and values prior to thefirst blank line.

Manifest header names are case-insensitive. The methods of the returned Di ct i onar y object will operate
on header names in a case-insensitive manner.

For example, the following manifest headers and values are included if they are present in the manifest:

Bundl e- Name
Bundl e- Vendor
Bundl| e- Ver si on

Bundl e- Descri ption
Bund| e- Doc URL

Bundl e- Cont act Addr ess

This method will continue to return this information when the bundleisin the UNI NSTALLED state.
Returns:
A Di cti onary object containing the bundle's manifest headers and values.

Throws:

javalang.SecurityException - If the caller does not have the Admi nPer mi ssi on and the Java
runtime environment supports permissions.

getBundleld

public | ong getBundleld()
Retrieve the bundl€e's unique identifier, which the framework assigned to this bundle when it was installed.

The unique identifier has the following attributes:
0 Itisunique and persistent.
0 Theidentifier isalong.

o Onceitsvalueisassigned to abundle, that value is not reused for another bundle, even after the
bundleis uninstalled.

0 Itsvalue does not change as long as the bundle remains installed.

o Itsvalue does not change when the bundle is updated
This method will continue to return the bundle's unique identifier when the bundleisin the
UNI NSTALLED state.

Returns:
This bundl€e's unique identifier.
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getLocation

public java.lang. String getLocation()
Retrieve the location identifier of the bundle. Thisistypically the location passed to
Bundl eCont ext . i nst al | Bundl e when the bundle was installed. The location identifier of the
bundle may change during bundle update. Calling this method while framework is updating the bundle
results in undefined behavior.

This method will continue to return the bundl€'s location identifier when the bundleisin the

UNI NSTALLED state.

Returns:
A string that is the location identifier of the bundle.

Throws:
javalang.SecurityException - If the caller does not have the Adm nPer mi ssi on and the Java
runtime environment supports permissions.

getRegisteredServices

public ServiceReference[] getRegisteredServices()

Providesalist of Ser vi ceRef er encesfor the services registered by this bundle or nul | if the bundie
has no registered services.

If the Java runtime supports permissions, a Ser vi ceRef er ence to aserviceisincluded in the returned
list if and only if the caller hasthe Ser vi cePer m ssi on to "get" the service using at |least one of the

named classes the service was registered under.

Thelist isvalid at the time of the call to this method, but the framework is a very dynamic environment and
services can be modified or unregistered at anytime.

Returns:
Anarray of Ser vi ceRef erence ornul | .

Throws:

javalang.lllegal StateException - If the bundle has been uninstalled.
See Also:

Servi ceReqgi stration, Servi ceRef erence

getServiceslnUse

public ServiceReference[] getServiceslnUse()

Providesalist of Ser vi ceRef er encesfor the services thisbundleisusing, or nul | if the bundleis not
using any services. A bundle is considered to be using a service if the bundl€'s use count for the serviceis
greater than zero.
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If the Java runtime supports permissions, a Ser vi ceRef er ence to aserviceisincluded in the returned
list if and only if the caller hasthe Ser vi cePer m ssi on to "get" the service using at |least one of the

named classes the service was registered under.

Thelist isvalid at the time of the call to this method, but the framework is a very dynamic environment and
services can be modified or unregistered at anytime.

Returns:
Anarray of Ser vi ceRef erence ornul | .

Throws:

javalang.lllegal StateException - If the bundle has been uninstalled.
See Also:

Ser vi ceRef erence

hasPermission

publ i c bool ean hasPerm ssi on(java. | ang. Obj ect permn ssion)
Determine whether the bundle has the requested permission.

If the Java runtime environment does not support permissions this method alwaysreturnst r ue. The
permission parameter is of type Qbj ect to avoid referencing thej ava. security. Per m ssi on class
directly. Thisisto allow the framework to be implemented in Java environments which do not support
permissions.
Parameters:

per m ssi on - The requested permission.
Returns:

t r ue if the bundle has the requested permission or the permissions possessed by the bundle imply
the requested permission; f al se if the bundle does not have the permission or the permission
parameter isnot ani nst anceof java. security. Perm ssion.

Throws:
javalang.lllegal StateException - If the bundle has been uninstalled.
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org.osgi.framework

Interface ServiceReference

public interface ServiceReference

A reference to aservice. The framework returns ServiceReference objects from the
Bundl eCont ext . get Ser vi ceRef er ence and Bundl eCont ext . get Ser vi ceRef er ences

methods.

A ServiceReference may be shared between bundles and can be used to examine the properties of the
service and to get the service object (See Bundl eCont ext . get Ser vi ce). Every registered service

has a unigue ServiceRegistration object and may have multiple, distinct ServiceReference objects
referring to it. ServiceReferences to the same ServiceRegistration instance are considered equal (i.e.,
their equal s() method will returnt r ue when compared) and have the same hashCode. If the same
service object is registered multiple times, ServiceReferences to different ServiceRegistrations are
considered different.

Version:
1.0
Author:
Open Services Gateway Initiative

Method Summary

Bundl e |get Bundl e()
Return the bundle which registered the service.

java.lang. oj ect |get Property(java.lang. String key)
Get the value of a service's property.

java.lang. String[] |get PropertyKeys()
Get the list of key names for the service's properties.

Method Detall
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getProperty

public java.lang. Cbject getProperty(java.lang. String key)
Get the value of a service's property.

This method will continue to return property values after the service has been unregistered. Thisis

so that references to unregistered service can be interrogated. (For example: ServiceReference
objects stored in thelog.)

Parameters:
key - Name of the property.
Returns:

Value of the property or nul | if thereisno property by that name.

getPropertyKeys

public java.lang. String[] getPropertyKeys()
Get the list of key names for the service's properties.

This method will continue to return the keys after the service has been unregistered. Thisis so that

references to unregistered service can be interrogated. (For example: ServiceReference objects
stored in thelog.)

Returns:
Thelist of property key names.

getBundle

publ i c Bundl e get Bundl e()
Return the bundle which registered the service.

This method will always return nul | when the service has been unregistered. This can be used to
determine if the service has been unregistered.

Returns:

The bundle which registered the service.
See Also:

Bundl eCont ext . regi ster Servi ce(java.lang. String[],
java.lang. Object, java.util.Di ctionary)
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org.osgi.framework

Interface ServicelListener

public interface ServicelL istener
extends java.util.EventListener

ServiceEvent listener. Servicelistener is an interface that may be implemented by a bundle programmer.
A Servicelistener isregistered with the framework using a
Bundl eCont ext . addSer vi ceLi st ener method. Servicelisteners are called with a

Ser vi ceEvent when aservice has been registered or modified, or when a serviceisin the process of
unregistering.

Ser vi ceEvent delivery to ServicelListeners are filtered by the filter specified when the listener was

registered. If the Java runtime environment supports permissions, then additional filtering is done.
Ser vi ceEvent sareonly delivered to the listener if the bundle which defines the listener object's class

hasthe Ser vi cePer m ssi on permissionto " get " the service using at least one of the named
classes the service was registered under.

Version:
1.0
Author:
Open Services Gateway Initiative
See Also:
Servi ceEvent , Servi cePerm ssi on

Method Summary

void|servi ceChanged( Servi ceEvent event)
Receive natification that a service has had a change occur init'slifecycle.

M ethod Detall
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serviceChanged

public void serviceChanged(Servi ceEvent event)

Receive notification that a service has had a change occur in it's lifecycle.
Parameters:

event - The ServiceEvent.
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org.osgi.framework

Interface ServiceFactory

public interface ServiceFactory

Service factories allow services to provide customized service objects. In order to gain control over the
specific service object given to a bundle using the service, a bundle programmer can register a
Ser vi ceFact or y object instead of a service object when registering a service.

When thisis done, the
Bundl eCont ext . get Ser vi ce(or g. osqgi . framewor k. Servi ceRef er ence) method calls

the service factory's get Ser vi ce to create a service object specifically for the requesting bundle. The
service object returned by the service factory is cached by the framework until the bundle releases its use
of the service.

When the bundle's use count for the service drops to zero (including the bundle stopping or the service
being unregistered), the service factory'sunget Ser vi ce method is called.

ServiceFactory objects are only used by the framework and are not made available to other bundles.
Version:

1.0
Author:

Open Services Gateway Initiative

Method Summary

java. | ang. vj ect |get Ser vi ce( Bundl e bundl e,
Servi ceRegi stration registration)
Create a service object.

voi d |unget Ser vi ce(Bundl e bundl e,
Servi ceRegi stration registration,

j ava. | ang. Qbj ect service)
Release a service object.

M ethod Detall
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getService

public java.l ang. Obj ect get Servi ce(Bundl e bundl e,
Servi ceRegi stration registration)

Create a service object.

The framework invokes this method the first time a given bundle requests a service object using
Bundl eCont ext . get Servi ce(org. osgi . framewor k. Servi ceRef er ence) . The

factory can return a specific service object for each bundle.

The framework caches the value returned (unlessitisnul | ), and will return the same service object
on any future call to
Bundl eCont ext . get Servi ce(org. osgi . framewor k. Servi ceRef er ence) fromthe

same bundle.

The framework will check the returned service object. If the service object isnot ani nst anceof
all the classes named when the service was registered, nul | isreturned to the bundle.

Parameters:
bundl e - The bundle using the service.
regi stration-TheServi ceRegi strati on for the service.

Returns:
A service object that must beani nst anceof all the classes named when the service was
registered,

See Also:
Bundl eCont ext . get Servi ce(org. osgi . franmewor k. Servi ceRef er ence)

ungetService

publ i c void unget Servi ce(Bundl e bundl e,
Servi ceRegi stration registration,
j ava. | ang. OQbj ect service)

Release a service object.

The framework invokes this method when a service has been released by a bundle. The service
object may be destroyed at this time.

Parameters:
bundl e - The bundle releasing the service.
regi stration-TheServi ceReqgi strati on for the service.

ser Vi ce - The service object returned by a previous call to get Ser vi ce.
See Also:
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Bundl eCont ext . unget Ser vi ce(org. osgi . f ramewor k. Ser vi ceRef er ence)
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org.osgi.framework

Interface FrameworkListener

public interface Framewor kL istener
extends java.util.EventListener

FrameworkEvent listener. FrameworkListener is an interface that may be implemented by a bundle
programmer. A FrameworkListener is registered with the framework using the
Bundl eCont ext . addFr anewor kLi st ener method. FrameworkListeners are called with a

Fr amewor kEvent when the framework starts and when asynchronous errors occur.

Version:

1.0
Author:

Open Services Gateway Initiative
See Also:

Fr amewor kEvent

Method Summary

voi d|f ramewor kEvent ( Fr anewor kEvent event)
Receive notification of a general framework event.

Method Detall

frameworkEvent

public void framewor kEvent ( Franewor kEvent event)

Receive notification of a general framework event.
Parameters:
event - The FrameworkEvent.

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
Release 1.0 Final
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org.osgi.framework

Interface Configurable

public interface Configurable

Interface implemented by services which support a configuration object. Configurable is an interface that
may be implemented by a bundle programmer. The implementation of a service that is configurable
should implement this interface. Bundles that wish to configure a service may test to seeif the service
objectisani nst anceof Confi gurabl e.

Version:
1.0
Author:
Open Services Gateway Initiative

Method Summary

java.lang. Ooj ect |get Confi gurati onQbj ect ()
Retrieve the configuration object for a service.

Method Detall

getConfigurationObject

public java.l ang. Cbj ect get Configurati onQbject ()
Retrieve the configuration object for a service.

Services implementing this interface should be careful when returning their configuration object
since this object is probably sensitive. If the Java runtime environment supports permissions, it is
recommended that the caller is checked for an appropriate permission before returning the
configuration object. It is recommended that callers possessing the Adm nPer m ssi on aways

be allowed to retrieve the configuration object.
Returns:

The configuration object for the service.
Throws:
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Javalang.SecurityException - If the caller does not have an appropriate permission and the
Java runtime environment supports permissions.
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org.osgi.framework

Interface BundleListener

public interface BundleL istener
extends java.util.EventListener
BundleEvent listener. BundleListener is an interface that may be implemented by a bundle programmer.

A BundlelListener isregistered with the framework using the
Bundl eCont ext . addBundl eLi st ener method. BundleListeners are called with a

Bundl eEvent when abundle has been installed, started, stopped, updated, or uninstalled.
Version:
1.0
Author:
Open Services Gateway Initiative
See Also:
Bundl eEvent

Method Summary

voi d |bundl eChanged( Bundl eEvent event)
Recelve notification that a bundle has had a change occur init'slifecycle.

Method Detall

bundleChanged

public void bundl eChanged(Bundl eEvent event)
Receive notification that a bundle has had a change occur init'slifecycle.
Parameters:
event - The BundleEvent.

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
Release 1.0 Final
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org.osgi.framework

Class BundleEvent

j ava. | ang. Obj ect

+--java. util. Event Qbj ect

+--o0rg. osgi . framewor k. Bundl eEvent

public class BundleEvent
extends java.util.EventObject

Bundle lifecycle change event. BundleEvents are delivered to Bundl eLi st ener swhen achange
occursin the bundl€e's lifecycle. A type code is used to identify the event for future extendability.

OSGi reserves the right to extend the set of typesin the future.
Version:
1.0
Author:
Open Services Gateway Initiative
See Also:
Serialized Form

Field Summary

static int || NSTALLED
A bundle has been installed.

static int |[STARTED
A bundle has been started.

static int |STOPPED
A bundle has been stopped.

static int [UNI NSTALLED
A bundle has been uninstalled.

static int |UPDATED
A bundle has been updated.
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Fieldsinherited from classjava.util.EventObject

source

Constructor Summary

Bundl eEvent (i nt type, Bundl e bundl e)
Construct abundle event.

Method Summary

Bundl e |get Bundl e()

Retrieve the bundle who had a change occur init'slifecycle.

int |get Type()
Retrieve the type of this event.

Methodsinherited from classjava.util.EventObject

get Source, toString

Methodsinherited from class java.lang.Object

cl one, equals, finalize, getd ass, hashCode,
wait, wait

notify, notifyAll,

wai t

Field Detail

INSTALLED

public static final int |INSTALLED
A bundle has been installed.

The value of INSTALLED is 0x00000001.
See Also:

Bundl eCont ext . i nstal | Bundl e(j ava. | ang. Stri ng)
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STARTED

public static final int STARTED
A bundle has been started.

The vaue of STARTED is 0x00000002.
See Also:

Bundl e. start ()

STOPPED

public static final int STOPPED
A bundle has been stopped.

The value of STOPPED is 0x00000004.
See Also:

Bundl e. st op()

UPDATED

public static final int UPDATED
A bundle has been updated.

The value of UPDATED is 0x00000008.
See Also:

Bundl e. updat e()

UNINSTALLED

public static final int UN NSTALLED
A bundle has been uninstalled.

The value of UNINSTALLED is 0x00000010.
See Also:

Bundl e. uni nstal | ()
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Constructor Detall

BundleEvent

publ i ¢ Bundl eEvent (i nt type,
Bundl e bundl e)

Construct a bundle event.
Parameters:
t ype - The event type.
bundl e - The bundle who had a change occur init'slifecycle.

M ethod Detall

getBundle

publ i ¢ Bundl e get Bundl e()

Retrieve the bundle who had a change occur in it's lifecycle. This bundle is the source of the event.
Returns:
The bundle who had a change occur init'slifecycle.

getType

public int getType()
Retrieve the type of thisevent. Thetype valuesare | NSTALLED, STARTED, STOPPED,
UPDATED, UNI NSTALLED.

Returns:
The type of bundle lifecycle change.

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
PREV CLASS NEXT CLASS FRAMES NO FRAMES Release 1.0 Final
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org.osgi.framework

Class FrameworkEvent

j ava. | ang. Obj ect

+--java. util. Event Qbj ect

+--o0rg. osgi . framewor k. Fr anewor kEvent

public class Framewor kEvent
extends java.util.EventObject

General framework event. The event class used when notifying listeners of general framework events. A
type code is used to identify the event for future extendability.

OSGi reserves the right to extend the set of typesin the future.
Version:
1.0
Author:
Open Services Gateway Initiative
See Also:
Serialized Form

Field Summary

static i nt |ERROR
An error has occured.

static int |[STARTED
The framework has started.

Fieldsinherited from classjava.util.EventObject

source
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Constructor Summary

Framewor kEvent (i nt type, Bundl e bundl e,

] ava. | ang. Thr owabl e t hr owabl e)
Construct aframework event with arelated bundle and exception.

Framewor kEvent (i nt type, java.l ang. Qbject source)
Construct aframework event.

Method Summary

Bundl e |get Bundl e()
Retrieve the bundle associated with the event.

java. | ang. Throwabl e |get Thr owabl e()

Retrieve the exception associated with the event.

int |get Type()
Retrieve the type of this event.

Methodsinherited from classjava.util.EventObject

get Source, toString

Methodsinherited from class java.lang.Object

wait, wait

cl one, equals, finalize, getd ass, hashCode, notify, notifyAll,

wai t ,

Field Detail

STARTED

public static final int STARTED

The framework has started. This event is broadcast when the framework has started after all

installed bundle that are marked to be started have been started.
The value of STARTED is 0x00000001.
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ERROR

public static final int ERROR
An error has occured. There was an error associated with a bundle.

The value of ERROR is 0x00000002.

Constructor Detall

FrameworkEvent

public Framewor kEvent (int type,
j ava. |l ang. Obj ect source)

Construct aframework event. This constructor is used for framework events of type STARTED.
Parameters:

t ype - The event type.

sour ce - The event source object. (Thismay not benul | )

FrameworkEvent

public Framewor kEvent (int type,
Bundl e bundl e,

j ava. | ang. Thr owabl e t hr owabl e)

Construct aframework event with arelated bundle and exception. This constructor is used for
framework events of type ERROR.

Parameters:
t ype - The event type.
bundl e - Therelated bundle.
t hr owabl e - The related exception.

M ethod Detall

getThrowable

publ i c java.l ang. Throwabl e get Thr owabl e()

Retrieve the exception associated with the event. If the event type is ERROR, this returns the
exception related to the error.
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Returns:
An exception if an ERROR event type or nul | .

getBundle

publ i c Bundl e get Bundl e()

Retrieve the bundle associated with the event. If the event type is ERROR, this returns the bundle

related to the error. This bundleis also the source of the event.
Returns:
A bundleif an ERROR event typeor nul | .

getType

public int getType()
Retrieve the type of this event. The type values are STARTED, ERROR.
Returns:
The type of bundle state change.

Overview Package Class Tree Deprecated Index Help
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org.osgi.framework

Class PackagePermission

j ava. | ang. Obj ect

+--java. security. Perm ssion

+--java. security. Basi cPer m ssi on

+--0rg. osgi . framewor k. PackagePer m ssi on

public final class PackagePer mission
extends java.security.BasicPermission

PackagePermission indicates a bundl€'s right to import or export a package. A package is a dot-separated
string that defines afully qualified Java package, e.g. or g. osgi . servi ce. http.

PackagePermission has two actions. "export" and "import". The export action also implies the import
action.

Version:

1.0
Author:

Open Services Gateway Initiative
See Also:

Serialized Form

Field Summary

static java.lang. String | EXPORT
The action string "export".

static java.lang. String || MPORT
The action string "import".
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Constructor Summary

PackagePer mi ssi on(j ava.lang. String nanme, java.lang.String actions)
Define the permission to import and/or export a package.

Method Summary

bool ean |equal s(j ava. | ang. Qbj ect obj)
Checks two PackagePermission for equality.

java.lang. String|get Acti ons()
Return the canonical string representation of the actions.

int |hashCode()
Returns the hash code value for this object.

bool ean |i npl i es(j ava. security. Perm ssion p)
Checksiif the specified permission is"implied" by this object.

Methodsinherited from class java.security.BasicPer mission

newPer m ssi onCol | ecti on

Methodsinherited from class java.security.Permission

checkGuard, getNane, toString

Methodsinherited from class java.lang.Object

clone, finalize, getdass, notify, notifyAll, wait, wait, wait

Field Detail

EXPORT

public static final java.lang. String EXPORT
The action string "export".
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IMPORT

public static final java.lang.String | MPORT
The action string "import".

Constructor Detall

PackagePermission

publ i ¢ PackagePerm ssion(java. |l ang. Stri ng nane,
java.l ang. String actions)

Define the permission to import and/or export a package. The name is specified as anormal Java
package name, with dots separating the parts. Wildcards may be used. For example,

org. osgi.service. http

j avax. servlet.*
*

Package Permissions are granted over all possible versions of a package. A bundle that wants to
export a package must have the PackagePermission for "export” on that package. Similarly, a
bundle that wants to import a package must have the PackagePermssion for "import" on that

package.
Access permission is granted for both classes and resources.

Parameters:
namne - Package name.

actions - "export", "import" (canonical order)

Method Detall

implies

public bool ean inplies(java.security.Perm ssion p)

Checks if the specified permissionis"implied" by this object. This method checks that the package
name of the target isimplied by the package name of this object. The list of actions must either
match or allow for the list for the target object to imply the target permission. The permission to
export a package implies the permission to import the named package.
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X.y.*, "export" -> x.y.z,"export" is true

*"inmport" -> x.y, "inport" s true
* "export" -> x.y, "inport" s true
X.y,"export" -> x.y.z, "export" is false
Overrides:
impliesin class java.security.BasicPermission
Parameters:
p - the target permission to check.
Returns:

true if the specified permission isimplied by this object, faseif not.

getActions

public java.lang. String get Acti ons()

Return the canonical string representation of the actions. Always returns present actionsin the
following order: export, import.

Overrides:

getActionsin class java.security.BasicPermission
Returns:

The canonical string representation of the actions

equals

publ i ¢ bool ean equal s(j ava. | ang. Obj ect obj)

Checks two PackagePermission for equality. Checksthat obj has the same package name and
actions as this PackagePermission.

Overrides:

equalsin class java.security.BasicPermission
Parameters:

obj - the object to test for equality.
Returns:

true if obj is a PackagePermission, and has the same package name and actions as this
PackagePermission object. Otherwise, return false.
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hashCode

public int hashCode()
Returns the hash code value for this object.
Overrides:
hashCode in class java.security.BasicPermission
Returns:
a hash code value for this object.
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org.osgi.framework

Class ServiceEvent

j ava. | ang. (bj ect

+--java. util. Event Qbj ect

+--o0rg. osgi . framewor k. Ser vi ceEvent

public class ServiceEvent
extends java.util.EventObject

Service lifecycle change event. ServiceEvents are delivered to Ser vi celi st ener swhen achange
occursin the service's lifecycle. A type code is used to identify the event for future extendability.

OSGi reserves the right to extend the set of typesin the future.
Verson:
1.0
Author:
Open Services Gateway Initiative
See Also:
Serialized Form

Field Summary

static int |MODI FI ED
The properties of aregistered service have been modified.

static int |REF STERED
A service has been registered.

static int |[UNREG STERI NG
A serviceisin the process of being unregistered.

Fieldsinherited from classjava.util.EventObject

source
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Constructor Summary

Servi ceEvent (i nt type, ServiceReference reference)
Construct a service event.

Method Summary

Servi ceRef erence [get Ser vi ceRef er ence()

Retrieve areference to the service who had a change occur in it's
lifecycle.

int |get Type()
Retrieve the type of this event.

Methodsinherited from classjava.util.EventObject

get Source, toString

Methods inherited from classjava.lang.Object

cl one, equals, finalize, getd ass, hashCode, notify, notifyAl, wait,
wai t, wait

Field Detall

REGISTERED

public static final int REA STERED
A service has been registered. This event is synchronously delivered AFTER the service has been
registered.
The value of REGISTERED is 0x00000001.
See Also:

Bundl eCont ext . reqgi ster Servi ce(java.lang. String[],
java.lang. Qbject, java.util.Di ctionary)
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MODIFIED

public static final int MODI FlI ED

The properties of aregistered service have been modified. This event is synchronously delivered
AFTER the service properties have been modified.

The value of MODIFIED is 0x00000002.
See Also:

Servi ceRegi stration.setProperties(java.util.Dictionary)

UNREGISTERING

public static final int UNREG STERI NG
A serviceisin the process of being unregistered. This event is synchronously delivered BEFORE
the service has completed unregistering.

If abundleisusing aservice that is UNREGISTERING, the bundle should release its use of the
service when it receives this event. If the bundle does not release its use of the service when it

receives this event, the framework will automatically release the bundl€'s use of the service while
completing unregistering the service.

The value of UNREGISTERING is 0x00000004.
See Also:

Ser vi ceRegi stration.unregister(),
Bundl eCont ext . unget Servi ce(org. osgi . f ranewor k. Servi ceRef er ence)

Constructor Detail

ServiceEvent

public ServiceEvent (int type,
Ser vi ceRef erence reference)

Construct a service event.
Parameters:

t ype - The event type.
r ef er ence - A ServiceReference to the service who had a change occur init's lifecycle.

M ethod Detall
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getServiceReference

public Servi ceReference get Servi ceRef erence()

Retrieve areference to the service who had a change occur init'slifecycle. Thisreferenceisthe
source of the event.

Returns:
A reference to the service who had a change occur init's lifecycle.

getType

public int getType()
Retrieve the type of this event. The type values are REG STERED, MODI Fl ED,
UNREG STERI NG

Returns:
The type of service lifecycle change.
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org.osgi.framework

Class ServicePermission

j ava. | ang. Obj ect

+--java. security. Perm ssion

+--java. security. Basi cPer m ssi on

+--0rg. osgi . framewor k. Servi cePer m ssi on

public final class ServicePer mission
extends java.security.BasicPermission

ServicePermission indicates a bundl€e's right to register or get a service.

The "register” permission will allow the bundle to register a service on the specified names. The "get"
permission allows a bundle to see a service and get it. Permission to get a serviceis required to see
events regarding the service. Untrusted bundles should not be able to detect the presence of certain
services unless they have authority to get the specific service.

Verson:

1.0
Author:

Open Services Gateway Initiative
See Also:

Serialized Form

Field Summary

static java.lang. String |GET

The action string "get".

static java.lang. String | REG STER
The action string "register".
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Constructor Summary

Create anew permission for Service.

Servi cePerm ssion(java.lang. String nane, java.lang.String actions)

Method Summary

bool ean |equal s(j ava. | ang. Obj ect obj)

Checks two ServicePermission for equality.

java.lang. String|get Acti ons()

Return the canonical string representation of the actions.

int |hashCode()

Returns the hash code value for this object.

permission.

bool ean |i npl i es(j ava. security. Perm ssion p)
Checksiif this ServicePermission object "implies' the specified

Methodsinherited from class java.security.BasicPer mission

newPer m ssi onCol | ecti on

Methodsinherited from class java.security.Permission

checkGuard, getNane, toString

Methodsinherited from class java.lang.Object

clone, finalize, getdass, notify, notifyAll,

wait, wait, wait

Field Detail

GET

public static final java.lang.String GET
The action string "get".
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REGISTER

public static final java.lang. String REG STER
The action string "register”.

Constructor Detall

ServicePermission

public ServicePerm ssion(java.lang. String nane,
java.lang. String actions)

Create anew permission for Service. The name of the service is specified as afully qualified class
name.

Cl assNane ::= <class nane> | <class nane ending in '*'>
Examples:

org.osgi.service. http. Ht pService
org. osgi.service. http.*
or g. osgi . service. snnp. *

There are two possible actions: get and register. The get permission allows the owner of this
permission to obtain a service with this name. The register permission allows the bundle to register
a service under that name.

Parameters:
namne - class name
actions - "get", "register" (canonical order)

Method Detall

implies

public bool ean inplies(java.security.Perm ssion p)
Checks if this ServicePermission object "implies’ the specified permission.
Overrides:

impliesin class java.security.BasicPermission
Parameters:
p - the target permission to check.
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Returns:
trueif the specified permission isimplied by this object, false if not.

getActions

public java.lang. String getActions()

Return the canonical string representation of the actions. Always returns present actionsin the
following order: get, register.

Overrides:

getActionsin class java.security.BasicPermission
Returns:

The canonical string representation of the actions

equals

publ i c bool ean equal s(j ava. | ang. Cbj ect obj)

Checks two ServicePermission for equality. Checks that obj has the same class name and action
as this ServicePermission.

Overrides:

equalsin class java.security.BasicPermission
Parameters:

obj - the object to test for equality.
Returns.

true if obj is a ServicePermission, and has the same class name and actions as this
ServicePermission object. Otherwise, return false.

hashCode

public int hashCode()
Returns the hash code value for this object.
Overrides:

hasnCode in class java.security.BasicPermission
Returns:

a hash code value for this object.
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Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.
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org.osgi.framework

Interface BundleContext

public interface BundleContext

Bundl€e's execution context. Represents the execution context of a bundle within the framework. The context
provides methods which allow the bundle to interact with the framework.

The provided methods alow a bundle to:
« Subscribe to the events published by the framework.
« Register servicesin the framework's service registry.
« Retrieve references to service from the framework's service registry.
» Get and release the service objects for areferenced service.
« Install new bundles into the framework.
« Getthelist of installed bundles.
« Get the BundlI e object for abundle.

« CreateFi | e objectsfor filesin a persistent storage area provided for the bundle by the framework.

A BundleContext object will be created and provided to the bundle when the bundle is started
(Bundl eAct i vat or . st art ). The same BundleContext object will be passed to the bundle when the bundie

Isstopped (Bundl eAct i vat or. st op). The context isfor the private use of the bundle and, in general, is not
meant to be shared with other bundles. The context is used when accounting for services and event listeners.

The BundleContext object isonly valid during an execution instance of the bundle. That is during the period
from when the bundleis called at Bundl eAct i vat or. st art until after the bundleis called and returns

from Bundl| eAct i vat or . st op (or Bundl eAct i vat or. st art terminates with an exception). If the

context object isused after this,an | | | egal St at eExcept i on may be thrown. When the bundle is next
restarted, a new BundleContext object will be created.

The framework is the only one that can create BundleContext objects and these objects are only valid within the
framework that created them.

Note: A single virtual machine may host multiple framework instances at any given time, but objects created by
one framework instance cannot be used by bundles running in the execution context of another framework
instance.

Version:
1.0
Author:
Open Services Gateway Initiative

http://curie.eng/OSGi/spec/apidoc/org/osgi/framework/BundleContext.html (1 of 15) [4/27/2000 12:29:58 PM]



OSGi Service Gateway API Specification: Interface BundleContext

Method Summary

voi d

addBundl eLi st ener (Bundl| eLi st ener
Add abundle listener.

i stener)

voi d laddFr anewor kKLi st ener ( Franewor kLi st ener 1i stener)
Add a general framework listener.

void|addServi celLi st ener (Servi celLi stener |istener)
Add aservice listener.

void|addServi celLi st ener (ServicelLi stener |istener,

java.lang. String filter)
Add aservice listener with afilter.

Bundl e

get Bundl e()
Retrieve the Bundle object for the context bundle.

Bundl e

get Bundl e(l ong id)
Retrieve the bundle that has the given unique identifier.

Bundl e[ ]

get Bundl es()
Retrieve alist of al installed bundles.

java.io.File

getDat aFi |l e(java.lang. String fil enane)

CreatesaFi | e object for afilein the persistent storage area provided
for the bundle by the framework.

java.lang. String

get Property(java.lang. String key)
Retrieve the value of the named environment property.

j ava. | ang. Qbj ect

get Servi ce(Servi ceRef erence reference)
Get a service's service object.

Servi ceRef er ence

get Servi ceRef erence(java.l ang. String cl azz)
Get a service reference.

Servi ceRef erence| ]

get Servi ceRef erences(java. |l ang. String cl azz,

java.lang. String filter)
Get alist of service references.

Bundl e |i nstal | Bundl e(java.lang. String | ocati on)
Install abundle from alocation.
Bundl e |i nstal | Bundl e(j ava.l ang. String | ocation,

java.io. |l nputStreamin)
Install abundle from an InputStream.

Servi ceRegi stration

regi sterService(java.lang. String[] clazzes,
j ava. | ang. Qbj ect servi ce,
java.util.D ctionary properties)

Register a service with multiple names.
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ServiceRegistration|reqi sterService(java.lang. String cl azz,

j ava. | ang. Qbj ect servi ce,
java.util.D ctionary properties)
Register a service with a single name.

voi d|renoveBundl eLi st ener (Bundl eLi st ener 1i stener)
Remove abundle listener.

voi d |r enoveFr anewor KLi st ener ( Franewor kLi st ener 11 stener)
Remove a framework listener.

void|renoveServi celLi st ener(ServicelLi stener |istener)
Remove a service listener.

bool ean (unget Servi ce( Servi ceRef erence reference)
Unget a service's service object.

M ethod Detall

getProperty

public java.lang. String getProperty(java.lang. String key)
Retrieve the value of the named environment property. Values are provided for the following properties:
or g. osgi . framewor k. ver si on
The version of the framework.
or g. osgi . framewor k. vendor
The vendor of this framework implementation.
or g. osgi . framewor k. | anguage
The language being used. See 1SO 639 for possible values.
or g. osgi . framewor k. os. nane
The name of the operating system of the hosting computer.
org. osgi . framewor k. os. ver si on
The version number of the operating system of the hosting computer.
or g. osgi . framewor k. processor
The name of the processor of the hosting computer.
Note: These last four properties are used by the Bundl e- Nat i veCode manifest header's matching
algorithm for selecting native code.
Parameters:
key - The name of the requested property.
Returns:
The value of the requested property, or nul | if the property is undefined.
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getBundle

publ i c Bundl e get Bundl e()
Retrieve the Bundle object for the context bundle.
The context bundle is defined as the bundle which is associated with this BundleContext. More

specificaly, the context bundle is defined to be the bundle which was given this BundleContext in it's
Bundl eAct i vat or.

Returns:
The context bundle's Bundl e object.

Throws:
javalang.lllegal StateException - If the context bundle has stopped.

installBundle

public Bundle installBundl e(java.lang. String |ocation)
t hrows Bundl eExcepti on

Install abundle from alocation. The bundle is obtained from the location parameter as interpreted by the
framework in an implementation dependent way. Typicaly, location will most likely bea URL.

The following steps are followed to install abundle:
1. If abundle having the same location is already installed, the Bundl e object for that bundleis
returned.
2. The bundl€e's content isread from the location. If thisfails, aBundl eExcept i on isthrown.

3. The bundl€e's associated resources are allocated. The associated resources consist of at least a
unigue identifier and a persistent storage area, if the platform has file system support. If this step
fails,aBundl eExcept i on isthrown.

4. The state of the bundleis set to | NSTALLED.
5. A Bundl eEvent of typeBundl eEvent . | NSTALLED is broadcast.
6. TheBundl e object for the newly installed bundle is returned.

Postconditons, no exceptions thrown

o getState() in {I NSTALLED, RESOLVED}.
o Bundle hasauniqueid.

Postconditions, when an exception is thrown

0 Bundleisnot installed and no trace of the bundle exists.

Parameters:
| ocati on - Thelocation identifier of the bundleto install.
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Returns:
The Bundl e object of the installed bundle.
Throws:
BundleException - If the install failed.

java.lang.SecurityException - If the caller does not have the Admi nPer mi ssi on and the Java
runtime environment supports permissions.

installBundle

public Bundle installBundl e(java.lang. String |ocati on,
java.io. |l nput Streamin)
t hrows Bundl eExcepti on

Install abundle from an InputStream.

This method performs all the stepslistedini nst al | Bundl e(j ava. | ang. Stri ng) , except the
bundle's content will be read from the InputStream. The location identifier specified will be used as the
identity of the bundle.

This method will always close the InputStream, even if an exception is thrown.
Parameters:

| ocat i on - Thelocation identifier of the bundle to install.

i n - The InputStream from which the bundle will be read.

Returns:

The Bundl e of theinstalled bundle.
Throws:

BundleException - If the provided stream cannot be read.
See Also:

i nstal |l Bundl e(j ava.l ang. Stri ng)

getBundle

publ i c Bundl e getBundl e(l ong id)
Retrieve the bundle that has the given unique identifier.
Parameters:
i d - Theidentifier of the bundleto retrieve.
Returns:
A Bundl e object, or nul | if the identifier doesn't match any installed bundle.
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getBundles

public Bundl e[] getBundl es()

Retrieve alist of al installed bundles. Thelist isvalid at the time of the call to getBundles, but the
framework is avery dynamic environment and bundles can be installed or uninstalled at anytime.

Returns:
An array of Bundl e objects, one object per installed bundle.

addServicelListener

public void addServicelLi stener(ServicelListener |istener,
java.lang. String filter)
t hrows | nvalidSyntaxException
Add aservice listener with afilter. Ser vi ceLi st ener sare notified when a service has alifecycle
state change. See get Ser vi ceRef er ences for adescription of the filter syntax. The listener is added
to the context bundle's list of listeners. See get Bundl e() for adefinition of context bundle.

The listener is called if thefilter criteriais met. To filter based upon the class of the service, the filter

should reference the "objectClass’ property. If the filter parameter isnul | , al services are considered to
match the filter.

If the Java runtime environment supports permissions, the service listener will be notified of a service
event only if the bundle that isregistering it hasthe Ser vi cePer m ssi on to get theserviceusing at
least one of the named classes the service was registered under.

Parameters:
| i st ener - The service listener to add.
filter -Thefilter criteria

Throws:
InvalidSyntaxException - If the filter parameter contains an invalid filter string which cannot be
parsed.
javalang.lllegal StateException - If the context bundle has stopped.

See Also:

Ser vi ceEvent , Ser vi celLi st ener

addServicelListener

public void addServicelLi stener(ServicelLi stener |istener)
Add a service listener.

This method isthe same as calling addSer vi ceLi st ener (Servi celLi stener, String) with
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filter settonul | .
See Also:

addSer vi ceLi st ener (Servi celLi stener, String)

removeServicelListener

public void renoveServicelLi stener(ServicelListener |istener)

Remove aservice listener. The listener is removed from the context bundle's list of listeners. See
get Bundl e() for adefinition of context bundle.

If this method is called with alistener which is not registered, then this method does nothing.
Parameters:

| i st ener - The service listener to remove.
Throws:

javalang.lllegal StateException - If the context bundle has stopped.

addBundleListener

public void addBundl eLi st ener (Bundl eLi st ener |i stener)

Add abundle listener. Bundl eLi st ener sare notified when abundle has a lifecycle state change. The
listener is added to the context bundli€'s list of listeners. See get Bundl e() for adefinition of context

bundle.
Parameters:
| i st ener - The bundlelistener to add.
Throws:
javalang.lllegal StateException - If the context bundle has stopped.
See Also:

Bund| eEvent , Bundl eLi st ener

removeBundleListener

public void renoveBundl eLi st ener (Bundl eLi st ener |istener)

Remove a bundle listener. The listener is removed from the context bundle's list of listeners. See
get Bundl e() for adefinition of context bundle.

If this method is called with alistener which is not registered, then this method does nothing.
Parameters:

| i st ener - The bundlelistener to remove.

http://curie.eng/OSGi/spec/apidoc/org/osgi/framework/BundleContext.html (7 of 15) [4/27/2000 12:29:59 PM]



OSGi Service Gateway API Specification: Interface BundleContext

Throws:
javalang.lllegal StateException - If the context bundle has stopped.

addFrameworkListener

public voi d addFranmewor kLi st ener ( Franewor kLi st ener | i stener)

Add a general framework listener. Fr anewor kLi st ener sare notified of general framework events.

The listener is added to the context bundl€e's list of listeners. See get Bundl e() for adefinition of
context bundle.

Parameters:

| i st ener - Theframework listener to add.
Throws:

javalang.lllegal StateException - If the context bundle has stopped.
See Also:

Fr anewor kKEvent , Fr amewor kKLi st ener

removeFrameworkListener

public void renoveFranewor kLi st ener ( Franewor kLi st ener | i stener)

Remove aframework listener. The listener is removed from the context bundle's list of listeners. See
get Bundl e() for adefinition of context bundle.

If this method is called with alistener which is not registered, then this method does nothing.
Parameters:

| i st ener - Theframework listener to remove.
Throws:

javalang.lllegal StateException - If the context bundle has stopped.

registerService

public ServiceRegistration registerService(java.lang.String[] clazzes,
j ava. | ang. Qbj ect servi ce,
java. util.D ctionary properties)
Register a service with multiple names. This method registers the given service object with the given
properties under the given classnames. A Ser vi ceReqi st r at i on object isreturned. The
Servi ceReqgi st rati on object isfor the private use of the bundle registering the service and should

not be shared with other bundles. The registering bundle is defined to be the context bundle. See
get Bundl e() for adefinition of context bundle. Other bundles can locate the service by using either
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theget Ser vi ceRef er ences or get Ser vi ceRef er ence method.

A bundle can register a service object that implementsthe Ser vi ceFact or y interface to have more
flexiblity in providing service objects to different bundles.

The following steps are followed to register a service:

1. If the service parameter isnot aSer vi ceFactory,anl | | egal Argunent Excepti onis
thrown if the service parameter isnot ani nst anceof all the classes named.

2. The serviceis added to the framework's service registry and may now be used by other bundles.
3. A ServiceEvent of typeServi ceEvent . REG STERED is synchronously sent.

4. A Servi ceRegi strati on object for thisregistration is returned.

Parameters:

cl azzes - The class names under which the service can be located. The class namesin this array
will be stored in the service's properties under the key "objectClass".

servi ce - Theserviceobject or aSer vi ceFact or y object.

properti es - The propertiesfor this service. The keysin the properties object must all be
Strings. Changes should not be made to this object after calling this method. To update the
service's properties call the Ser vi ceRegi strati on. set Properti es method. This

parameter may be nul | if the service has no properties.
Returns:
A Servi ceReqi st rati on object for use by the bundle registering the service to update the
service's properties or to unregister the service.
Throws:
javalang.lllegal ArgumentException - If one of the following istrue:
= The service parameter isnull.

» Theservice parameter isnot aSer vi ceFact ory andisnot ani nst anceof al the
named classes in the clazzes parameter.

Java.lang.SecurityException - If the caller does not have the Ser vi cePer m ssi on to "register”
the service for al the named classes and the Java runtime environment supports permissions.

javalang.lllegal StateException - If the context bundle has stopped.

See Also:
Servi ceReqgi stration, Servi ceFactory

registerService

public ServiceRegistration registerService(java.lang.String clazz,
j ava. | ang. Qbj ect servi ce,
java.util.Di ctionary properties)
Register a service with a single name. This method registers the given service object with the given
properties under the given class name.
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This method is otherwiseidentical tor egi st er Servi ce(java.lang. String[],
java.lang. Gbject, java.util.Dictionary) andisprovided asa convenience when the
service parameter will only be registered under a single class name.

See Also:

regi sterService(java.lang. String[], java.lang. Qbject,
java. util. D ctionary)

getServiceReferences

public ServiceReference[] getServiceReferences(java.lang.String clazz,

java.lang. String filter)
throws [ nvalidSyntaxException

Get alist of service references. Retrievesalist of Ser vi ceRef er encesfor services which implement
and were registered under the named class and match the filter criteria.

Thelist isvalid at the time of the call to this method, but the framework is a very dynamic environment
and services can be modified or unregistered at anytime.

Thefilter parameter is used to select registered service whose properties objects contain keys and values
which satisfy the filter. The syntax of the filter parameter is the string representation of LDAP search
filters as defined in REC 1960: A String Representation of LDAP Search Filters. It should be noted that

RFC 2254. A String Representation of LDAP Search Filters supersedes RFC 1960 but only adds
extensible matching and is not applicable for this API.

The string representation of an LDAP search filter is defined by the following grammar. It uses a prefix

format.
<filter> :.:="(" <filterconmp> ")’
<filterconp> ::= <and> | <or> | <not> | <itenp
<and> ::="& <filterlist>
<or> ::="|" <filterlist>
<not> ::="'!" <filter>
<filterlist> ::=<filter> | <filter> <filterlist>
<itenp ::= <sinple> | <present> | <substring>
<sinple> ::= <attr> <filtertype> <val ue>
<filtertype> ::= <equal > | <approx> | <greater> | <|ess>
<equal > ::= "=
<approx> ::='~=
<greater> ::= '>=
<less> ::="'<=
<present> ::= <attr> '=*'
<substring> ::= <attr>'=" <initial> <any> <final >
<initial> ::= NULL | <val ue>
<any> ::.='*' <starval >
<starval > ::= NULL | <value> '*' <starval >
<final> ::= NULL | <val ue>
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<at t r > isastring representing an attributte, or key, in the properties objects of the registered services.
Attribute names are not case sensitive; that is cn and CN both refer to the same attribute. <val ue>isa
string representing the value, or part of one, of a key in the properties objects of the registered services. If
a<val ue> must contain one of the characters™ ' or ‘(' or ") ', these characters should be escaped by
preceding them with the backslash '\ ' character. Note that although both the <subst ri ng> and

<pr esent > productions can producethe' at t r =*" construct, this construct is used only to denote a
presence filter.

Examples of LDAP filters are:
(cn=Babs Jensen)
(! (cn=Ti m Howes))

( &( obj ect A ass=Person) (| (sn=Jensen) (cn=Babs J*)))
(o=uni v*of *m ch*)

If the filter parameter isnul | , all registered services are considered to match the filter.

If the filter cannot be parsed, an | nval i dSynt axExcept i on will be thrown with a human readable
message where the filter became unparsable.

The approximate match (~=) isimplementation specific but should at |east ignore case and white space
differences. Optional are codes like soundex or other smart "closeness' comparisons.

Comparison of valuesis not straightforward. Strings are compared differently than numbersand it is
possible for a key to have multiple values. Note that that keys in the properties object must always be
strings. The comparison is defined by the object type of the key's value. The following rules apply for

comparison:
Property Value Type Comparison Type
String String comparison
Integer, Long, Float, Double, Byte, Short, Biglnteger, numerical comparison
BigDecimal
Character character comparison
Boolean equality comparisons only
[] (array) recursively applied to values
Vector recursively applied to e ements

Note: arrays of primitives are also supported.

A filter matches a property that has multiple values if it matches at |east one of those values. For
example,

Properties p = new Properties();
p.put( "cn", new String[] { "a", "b", "c" } );

p will match (cn=a) and also ( cn=Db)

A filter with unrecognizable data types will be evaluated to bef al se .

The following steps are followed to select a service:

1. If the Java runtime environment supports permissions, the caller is checked for the
Ser vi cePer m ssi on to "get" the service with the named class. If the caller does not have the
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permission, nul | isreturned.

2. If thefilter string isnot nul | , thefilter string is parsed and the set of registered services which
satisfy the filter is produced. If thefilter string isnul | , then all registered services are considered
to satisfy thefilter.

3. If thecl azz parameter isnot nul | , the set isfurther reduced to those services which are an
i nst anceof and were registered under the named class.

4. Anarray of Ser vi ceRef er ence to the selected servicesis returned.
Parameters:
cl azz - The class name with which the service was registered, or nul | for al services.
filter - Thefilter criteria
Returns:

An array of Ser vi ceRef er ence objects, or nul | if no services are registered which satisfy the
search.

Throws:

InvalidSyntaxException - If the filter parameter contains an invalid filter string which cannot be
parsed.

getServiceReference

public Servi ceReference get Servi ceReference(java.lang. String cl azz)

Get aservicereference. Retrievesa Ser vi ceRef er ence for a service which implements the named
class.

Thisreferenceisvalid at the time of the call to this method, but since the framework is avery dynamic
environment, services can be modified or unregistered at anytime.

This method is provided as a convenience for when the caller isinterested in any service which
implements a named class. This method is the same as calling get Ser vi ceRef er ences withanul |

filter string but only asingle Ser vi ceRef er ence isreturned.

Parameters:
cl azz - The class name with which the service was registered.

Returns:
A Ser vi ceRef er ence object, or nul | if no services are registered which implement the
named class.

See Also:

get Servi ceRef erences(java.l ang. String, java.lang. String)
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getService

public java.lang. Obj ect get Service(Servi ceReference reference)

Get a service's service object. Retrieves the service object for aservice. A bundle's use of aserviceis
tracked by a use count. Each time a service's service object is returned by

get Servi ce(org. osgi . framewor k. Servi ceRef er ence) , the context bundl€e's use count for
the service isincremented by one. Each time the service is release by

unget Servi ce(org. osgi . framewor k. Ser vi ceRef er ence) , the context bundl€e's use count
for the service is decremented by one. When a bundl€e's use count for a service drops to zero, the bundle
should no longer use the service. See get Bundl e() for adefinition of context bundle.

This method will aways return nul | when the service associated with this reference has been
unregistered.

The following steps are followed to get the service object:
1. If the service has been unregistered, nul | isreturned.
2. The context bundl€e's use count for this service isincremented by one.

3. If the context bundl€e's use count for the service is now one and the service was registered with a
Servi ceFact ory, theSer vi ceFact ory. get Ser vi ce method is called to create a service

object for the context bundle. This service object is cached by the framework. While the context
bundle's use count for the service is greater than zero, subsequent callsto get the services's service
object for the context bundle will return the cached service object.

If the service object returned by the Ser vi ceFact ory isnotani nst anceof all the classes

named when the service was registered or the Ser vi ceFact or y throws an exception, nul | is
returned and aFr anewor kEvent of type Fr amewor kEvent . ERROR is broadcast.
4. The service object for the serviceis returned.

Parameters:
r ef er ence - A reference to the service whose service object is desired.

Returns:
A service object for the service associated with this reference, or nul | if the serviceis not
registered.

Throws:
java.lang.SecurityException - If the caller does not have the Ser vi cePer m ssi on to "get" the

service using at least one of the named classes the service was registered under and the Java
runtime environment supports permissions.

javalang.lllegal StateException - If the context bundle has stopped.

See Also:
unget Servi ce(org. osgi . f ramewor k. Ser vi ceRef erence) , Servi ceFact ory
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ungetService

publ i ¢ bool ean unget Servi ce( Servi ceRef erence reference)

Unget a service's service object. Releases the service object for a service. If the context bundle's use
count for the serviceis zero, this method returnsf al se. Otherwise, the context bundl€'s use count for
the service is decremented by one. Seeget Bundl e() for adefinition of context bundle.

The service's service object should no longer be used and all referencesto it should be destroyed when a
bundl€e's use count for the service dropsto zero.

The following steps are followed to unget the service object:

1. If the context bundle's use count for the serviceis zero or the service has been unregistered, f al se
IS returned.

2. The context bundl€e's use count for this service is decremented by one.

3. If the context bundl€e's use count for the service is now zero and the service was registered with a
Servi ceFact ory, theSer vi ceFact ory. unget Ser vi ce method is called to release the

service object for the context bundle.
4. t rue isreturned.
Parameters:
r ef er ence - A reference to the service to be rel eased.
Returns:

f al se if the context bundle's use count for the serviceis zero or if the service has been
unregistered, otherwiset r ue.

Throws:
javalang.lllegal StateException - If the context bundle has stopped.
See Also:

get Servi ce(org. osqgi . franewor k. Servi ceRef er ence) , Servi ceFactory

getDataFile

public java.io.File getDataFil e(java.lang. String fil enane)

CreatesaFi | e object for afilein the persistent storage area provided for the bundle by the framework.
If the platform does not have file system support, this method will return nul | .

A Fi | e object for the base directory of the persistent storage area provided for the context bundle by the
framework can be obtained by calling this method with the empty string (") as the parameter. See
get Bundl e() for adefinition of context bundle.

If the Java runtime environment supports permissions, the framework will ensure that the bundle has the

java.io. Fi | ePer m ssi on with actions"read","write","execute","delete” for all files (recursively)

in the persistent storage area provided for the context bundle by the framework.
Parameters:
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fil enane - A relative nameto the file to be accessed.

Returns:
A Fi | e object that represents the requested file or nul | if the platform does not have file system
support.

Throws:

javalang.lllegal StateException - If the context bundle has stopped.
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PREV CLASS NEXT CLASS FRAMES NO FRAMES Release 1.0 Final
SUMMARY: INNER | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD

Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.

http://curie.eng/OSGi/spec/apidoc/org/osgi/framework/BundleContext.html (15 of 15) [4/27/2000 12:29:59 PM]



OSGi Service Gateway API Specification: Class AdminPermission

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
PREV CLASS NEXT CLASS FRAMES NO FRAMES Release 1.0 Final
SUMMARY: INNER | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD

org.osgi.framework

Class AdminPermission

j ava. | ang. Obj ect

+--java. security. Perm ssion

+--java. security. Basi cPer m ssi on

+--0rg. osgi . framewor k. Adm nPer m ssi on

public final class AdminPer mission
extends java.security.BasicPermission

The AdminPermission indicates the caller's right to perform life-cycle operations on or to get sensitive
information about a bundle.

AdminPermission has no actions or target.

ThehashCode() method of AdminPermission isinherited from java.security.BasicPermission. The
hash code it returnsis the hash code of the name "AdminPermission”, which is always the same for all
instances of AdminPermission.

Version:

1.0
Author:

Open Services Gateway Initiative
See Also:

Serialized Form

Constructor Summary

Adm nPer m ssi on()
Creates a new AdminPermission object.

Adm nPerm ssion(java.lang. String nane, java.lang. String actions)
Creates a new AdminPermission object.
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Method Summary

bool ean |equal s(j ava. | ang. Qbj ect obj)
Checks two AdminPermission objects for equality.

bool ean |i npl i es(j ava. security. Perm ssion p)
Checks if the specified permissionis"implied" by
this object.

java.security. PernissionCol |l ection|newPerm ssionCol | ection()

Returns a new PermissionCollection object for
storing AdminPermission objects.

Methodsinherited from class java.security.BasicPer mission

get Acti ons, hashCode

Methods inherited from class java.security.Permission

checkCGuard, getNanme, toString

Methodsinherited from classjava.lang.Object

clone, finalize, getCass, notify, notifyAll, wait, wait, wait

Constructor Detall

AdminPermission

public Adm nPerm ssion()
Creates a new AdminPermission object. Its nameis set to "AdminPermission”.

AdminPermission

publ i ¢ Adm nPerm ssion(java. |l ang. Stri ng nane,
java.lang. String actions)

Creates a new AdminPermission object. This constructor exists for use by the Pol i cy object to
instantiate new Permission objects.

Parameters:
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nane - Ignored; always set to "AdminPermission”.
acti ons - Ignored.

Method Detall

implies

public bool ean inplies(java.security.Perm ssion p)

Checks if the specified permissionis"implied" by this object. This method returnst r ue if the
specified permission is an instance of Adm nPer m ssi on, andf al se otherwise.
Overrides:

impliesin class java.security.BasicPermission
Parameters:

p - the permission to check against.
Returns:

t r ue if the permission is an instance of thisclass, f al se otherwise.

equals

publ i ¢ bool ean equal s(j ava. | ang. Obj ect obj)

Checks two AdminPermission objects for equality. Two AdminPermission objects are always
equal.

Overrides:

equalsin class java.security.BasicPermission
Parameters:

obj - the object we are testing for equality with this object.
Returns:

t r ue if obj isan AdminPermission, f al se otherwise.

newPermissionCollection

public java.security. Perm ssionCol | ecti on newPerm ssi onCol | ecti on()

Returns a new PermissionCollection object for storing AdminPermission objects.
Overrides:

newPermissionCollection in class java.security.BasicPermission
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Returns:
anew PermissionCollection object suitable for storing AdminPermissions.
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Package org.osgi.service.http
The OSGi HttpService Specification.
See:
Description
| nterface Summary
HttpContext defines methods that HttpService may call to get
HttpContext information about a registration.
HttpService allows other bundlesin the OSGi Framework to
HttpService dynamically register resources and servlets into the HttpService's URI
namespace.

Exception Summary

A NamespaceException is thrown to indicate an error with the caller's request
to register aservlet or resources into HttpService's URI namespace.

NamespaceException

Package org.osgi.service.http Description

The OSGi HttpService Specification.

‘ } ) A w
| | ()&(71 Open Services Gateway Initiative

HttpService allows other bundles in the OSGi Framework to register resources and servlets to be accessed
via Hypertext Transfer Protocol (HTTP). HttpService may implement either HTTP/1.0 or HTTP/1.1.

Two entity types can be registered with HttpService: servlets and resources. A servlet is an object which
implements the Java Servlet API. Registering a servlet gives that servlet control over some part of the URI

namespace. Registering resources allows HTML files, GIF files, classfiles, etc. to be made visiblein the
URI namespace by the requesting bundle.
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Registering Servlets

Servlets which are registered using the same HttpContext object will share the same ServletContext. This

IS, HttpService provides a one-to-one mapping between ServletContexts and HttpContexts. Servlets can be
registered using ther egi st er Ser vl et method.

For example:

Htt pCont ext context = new HttpContext() {
publ i ¢ bool ean handl eSecurity(
Ht t pSer vl et Request request,

Ht t pSer vl et Response response) throws | CException {
return(true);

}
public URL get Resource(String nane) {

return(getd ass(). get Resource(nane));
}

public String getM neType(String nane) {
return(null);

}
}
Hasht abl e i nitparanms = new Hasht abl e();
i ni tparans. put ("sone-key-nane", "sone-value-string");

Servl et nyServlet = new MyServl et ();
htt pServi ce.registerServlet("/servletAlias",
nmySer vl et
I ni t parans,
cont ext);
* myServl et has been registered and it's init method
has been called */

htt pServi ce.unregister("/servletAlias");

* nyServl et has been unregistered and it's destroy nethod
has been called */

Thiswould register the servlet "myServiet" at alias"/servietAlias'. A request for

http://nyserver: port/servl et Al i as would map to the servlet myServiet and it'sser vi ce
method will be called to process the request.

The context object in this example provides simple implementations of the HttpContext methods.
Registering Resources

Resources can be registered using ther egi st er Resour ces method.

For example:
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Htt pCont ext context = new HttpContext() {

publ i c bool ean handl eSecurity(
Ht t pSer vl et Request request,
Htt pSer vl et Response response) throws | OCException {
return(true);

}

public URL get Resource(String nanme) ({
return(getd ass().get Resource(nane));

}

public String getM nmeType(String nane) {
return(null);
}
};

htt pServi ce. regi ster Resources("/fil es",
"/ bundl efiles",
cont ext) ;

htt pServi ce.unregister("/files");

The example registers the resource name "/bundlefiles* to the alias "/files'. A request for
http://nyserver:port/files/ nyfile.ht mwouldmap tothe name"/bundlefiles/myfile.ntm"”.
The context object will be called at the get Resour ce method to maps the resource name
"/bundlefilessmyfile.htm” to a URL. HttpService will then use the URL to read the read the resource and
respond to the request.

The context object in this example provides simple implementations of the HttpContext methods. The
implementation of get Resour ce uses the bundle's class |oader to return an URL for the resource. More
sophisticated implementations could filter the input name restricting the resources that may be returned or
map the input name onto the file system.

Mapping HTTP Requests to Serviet and Resource Registrations

HttpService's URI namespace may be "shared”. For example, caller A registersaias”/a' and caller B
registersalias"/a/lb". A request URI of "/a/lb" or request URIsthat start with "/a/b/" will be mapped to B's
registration. Other request URIs that start with "/a" will not be mapped to B's registration and may be
mapped to A'sregistration. Thisimplies that one registration can "hide" part of another registration.
Registrations for identical aliases are not allowed. If caller A registers“/myAlias’ and then caller B triesto
register "/myAlias’, caller B will receive a NamespaceException and its resource or servlet will not be
registered. However caller B can register "/myAlias/more” (if no other registration for this alias exists).

When an HTTP request comes in from a client, HttpService checks to see if the request URI matches any
registered aliases. If it does, then we have a matching registration. If the registration correspondsto a
servlet, then the servlet will be called at itsser vi ce method to complete the HTTP request. If the
registration corresponds to a resource, then atarget resource name is constructed by substituting the alias
name from the registration with the resource name from the registration. For example:
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regi strati onNanme+r equest URI . substring(regi strationAlias.length())

The target resource name will be passed to the get Resour ce method of the registration's

Ht t pCont ext object. If the returned URL object isnot nul | , then HttpService will return the contents
of the URL to the client completing the HTTP request. If the returned URL object isnul | , then we
continue as if there was no match.

If there is not a match, HttpService will attempt to match substrings of the requestURI to registered aliases.
The substrings of the request URI are selected as follows: Remove the last '/ and everything to the right of
it. HttpService will repeat this process until either a match is found or the substring is an empty string. If
this happens, HttpService will return error Not Found(404) to the client.

For example, an HTTP request comes in with arequest URI of "/a/b/foo.txt" and the only registered aliasis
"/a". The search for "/a/b/foo.txt" will not match an alias, therefore HttpService with search for aliases
"lalb" and then "/a". The search for alias"/a" will result in a match and its registration will be used.
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org.osgi.service.http

Interface HttpContext

public interface HttpContext

HttpContext defines methods that HttpService may call to get information about a registration. Servlets and
resources must be registered with a HttpContext object. Servlets which are registered using the same HttpContext
object will share the same ServletContext.

Thisinterface isimplemented by users of HttpService.
Version:
1.0

Author:
Open Services Gateway Initiative

Method Summary

java.lang. String|get M neType(j ava. | ang. Stri ng nane)
Map anameto a MIME type.

java.net. URL |get Resour ce(j ava. |l ang. String nane)
Map aresource nameto a URL.

bool ean |handl eSecurity(javax.servlet. http. HtpServl et Request request,

j avax.servlet. http. HtpServl et Response response)
Handle security for arequest.

Method Detail

handleSecurity

publ i c bool ean handl eSecurity(javax.servlet.http. Htt pServl et Request request,
j avax. servlet. http. H 't pServl et Ressponse response)

throws java.io.| OException

Handle security for arequest. HttpService calls this method prior to servicing arequest. This method controls
whether arequest is processed in the normal manner or an error is returned.

If arequest requires authentication and the Aut hor i zat i on header in the request is missing or not
acceptable, then this method should set the WA Aut hent i cat e header in the response object, set the
status in the response object to Unauthorized(401) and return f al se. See also HT TP Authentication: Basic

and Digest Access Authentication.
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If arequest requires a secure connection and the get Schene method in the request does not return ht t ps
or some other acceptable secure protocol, then this method should set the status in the response object to
Forbidden(403) and return f al se.

When this method returnsf al se, HttpService will send the response back to the client completing the
request. When this method returnst r ue, HttpService will proceed with servicing the request.

Parameters:
request -the HTTP request
response - the HTTP response
Returns:

t r ue if the request should be serviced, f al se if the request should not be serviced and HttpService
will send the response back to the client.

Throws:

java.io.lOException - may be thrown by this method. If this occurs HttpService will terminate the
request and close the socket.

getResource

public java.net.URL get Resource(java.l ang. Stri ng nane)

Map aresource nameto a URL. Called by HttpService to map aresource nameto a URL. For serviet
registrations, HttpService will call this method to support the Ser vl et Cont ext methodsget Resour ce
and get Resour ceAs St r eam For resource registrations, HttpService will call this method to locate the
named resource. The context can control from where resources come. For example, the resource can be
mapped to afile in the bundl€'s persistent storage areavia

bundl eCont ext . get Dat aFi | e(nane) .t oURL()
or to aresource in the context's bundle via

this.getd ass(). get Resour ce( nane)
Parameters:
namne - the name of the requested resource
Returns:
URL that HttpService can use to read the resource or nul | if the resource does not exist.

getMimeType

public java.lang. String getM neType(java.lang. String nane)

Map aname to aMIME type. Called by HttpService to determine the MIME type for the name. For servlet
registrations, HttpService will call this method to support the Ser vl et Cont ext method get M neType.
For resource registrations, HttpService will call this method to determine the MIME type for the

Cont ent - Type header in the response.

Parameters:
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nane - determine the MIME type for this name.

Returns:
MIME type (e.g.t ext / ht m ) of the nameor nul | to indicate that HttpService should determine the
MIME type.
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org.osgi.service.http

Interface HttpService

public interface HttpService
HttpService alows other bundlesin the OSGi Framework to dynamically register resources and servlets
into the HttpService's URI namespace. A Bundle may later unregister its resources or servlets.
Version:
1.0
Author:
Open Services Gateway Initiative

Method Summary

void|regi sterResources(java.lang. String alias, java.lang. String nane,

Ht t pCont ext cont ext)
Register resources into the URI namespace.

void|reqgi sterServlet(java.lang. String ali as,
javax. servlet. Servlet servlet, java.util.D ctionary initparans,
Ht t pCont ext cont ext)

Register a servlet into the URI namespace.

void|unregister(java.lang. String alias)
Unregisters a previous registration done by registerServlet or registerResources.

M ethod Detall

registerServlet

public void registerServlet(java.lang.String ali as,
j avax.servl et. Servlet servlet,
java.util.Di ctionary initparans,
Ht t pCont ext cont ext)
throws javax. servl et. Servl et Excepti on,
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NanmespaceExcepti on

Register a servlet into the URI namespace. The alias is the name in the URI namespace of
HttpService at which the registration will be mapped. An alias must begin with slash (*/*) and must
not end with slash ('/'). See also Mapping HTTP Requests to Servlet and Resource Registrations.

HttpService will call thei ni t method of the servlet before returning.

htt pService.registerServlet("/nyservliet",
servlet,
| ni t par ans,
cont ext);

Servlets which are registered with the same HttpContext object will share the same
ServletContext. HttpService will call the HttpContext parameter to support the

Ser vl et Cont ext methodsget Resour ce, get Resour ceAsSt r eamand get M meType
and to handle security for requests.

Parameters:
al i as - name in the URI namespace at which the servlet is registered
ser vl et - the servlet object to register

| ni t par ans - initialization parameters for the servlet or nul | if there are none. This
parameter is used by the servlet's Ser vl et Conf i g object.

cont ext - the HttpContext object for the registered servlet
Throws:
NamespaceException - if the register fails because the aliasis already in use.

javax.servlet.ServletException - if the servlet'si ni t method throws an exception
javalang.lllegal ArgumentException - if any of the parameters areinvalid

registerResources

public void registerResources(java.lang. String ali as,
j ava.l ang. String nane,
Ht t pCont ext cont ext)

t hrows NanespaceException

Register resources into the URI namespace. The aliasis the name in the URI nhamespace of
HttpService at which the registration will be mapped. An alias must begin with slash (*/*) and must
not end with slash (*/*). The name parameter must also not end with slash (/). See also Mapping

HTTP Requests to Servlet and Resource Registrations.

For example, suppose the resource name /tmp is registered to the alias /files. A request for
[files/foo.txt will map to the resource name /tmp/foo.txt.

htt pservi ce.regi ster Resources("/files",
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n / t rT.pll ,
cont ext);

HttpService will call the HttpContext parameter to map resource names to URLs and MIME types
and to handle security for requests.

Parameters:
al i as - name in the URI namespace at which the resources are registered
namne - the base name of the resources that will be registered
cont ext - the HttpContext object for the registered resources
Throws:
NamespaceException - if the registration fails because the dliasis already in use.

javalang.lllegal ArgumentException - if any of the parameters are invalid

unregister

public void unregister(java.lang. String alias)

Unregisters a previous registration done by registerServlet or registerResources. After this call, the
registered alias in the URI namespace will no longer be available. If the registration was for a
serviet, HttpService will call thedest r oy method of the servlet before returning.

If the bundle which performed the registration is stopped or otherwise "unget"s HttpService
without calling unr eqgi st er , then HttpService will automatically unregister the registration.

However, if the registration was for a servlet, the dest r oy method of the servlet will not be
called in this case since the bundle may be stopped. unr egi st er must be explicitly called to

causethe dest r oy method of the servlet to be called. This can be donein the
Bundl eAct i vat or . st op method of the bundle registering the servlet.

Parameters:
al i as - namein the URI namespace of the registration to unregister
Throws:

javalang.lllegal ArgumentException - if there is no registration for the alias or the calling
bundle was not the bundle which registered the alias.
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org.osgi.service.http

Class NamespaceException

j ava. | ang. Obj ect

+--java. |l ang. Thr onabl e

+--java. | ang. Excepti on

+--0rg. osgi.service. http. NanespaceExcepti on

public class NamespaceException
extends java.lang.Exception

A NamespaceException is thrown to indicate an error with the caller's request to register a servlet or
resources into HttpService's URI namespace. This exception indicates that the requested aliasis already
registered.
Version:

1.0
Author:

Open Services Gateway Initiative
See Also:

Serialized Form

Constructor Summary

NanespaceExcepti on(java. |l ang. Stri ng nessage)
Construct a NamespaceException with a detail message.

NanmespaceExcepti on(java.l ang. Stri ng nessage,

] ava. | ang. Thr owabl e excepti on)
Construct a NamespaceException with a detail message and a nested exception.

‘Method Summary
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java.lang. Throwabl e |get Excepti on()
Returns the nested exception.

Methodsinherited from classjava.lang.Throwable

filllnStackTrace, getlLocalizedMessage, get Message, printStackTrace,
printStackTrace, printStackTrace, toString

Methodsinherited from class java.lang.Object

cl one, equals, finalize, getd ass, hashCode, notify, notifyAl, wait,
wait, wait

Constructor Detall

NamespaceException

publ i c NanespaceException(java.lang. String nessage)
Construct a NamespaceException with a detail message.
Parameters:
nmessage - the detail message

NamespaceException

publ i ¢ NanespaceException(java.lang. String nessage,
j ava. | ang. Thr owabl e excepti on)

Construct a NamespaceException with a detail message and a nested exception.
Parameters:

message - the detail message

except i on - the nested exception

Method Detail

http://curie.eng/OSGi/spec/apidoc/org/osgi/service/http/NamespaceException.html (2 of 3) [4/27/2000 12:30:20 PM]



OSGi Service Gateway API Specification: Class NamespaceException

getException

public java.lang. Throwabl e get Excepti on()
Returns the nested exception.
Returns:
the nested exception or nul | if thereis no nested exception.
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Package org.osgi.service.log
The OSGi LogService Specification.
See:
Description
| nterface Summary
The LogEntry interface provides the methods to access the information contained
LogEntry in anindividual LogService log entry.
: The LogListener interface is used to subscribe to LogEntry objects from the
Logl istener L ogReaderService.
L ogReader Service | The LogReaderService provides methods to read L ogEntry objects from the log.
LogService The LogService provides methods for bundles to write messages to the log.

Package org.osgi.service.log Description

The OSGi LogService Specification.
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e ()5(71 Open Services Gateway Initiative

The LogService takes log requests from bundles and the L ogReaderService allows other bundles to read
entries from the log. Although you can ask the LogService to log any message, it is primarily intended for
reporting events and error conditions.

In general, the LogService interface provides the means for:
« Specifying the message and/or exception to be logged.
« Supplying alog level signifying severity of the message being logged.
« Specifying the service associated with the log requests.
The LogReader Service interface provides the means for:
« Getting recent past log entries.
» Getting notified of new log entries.
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LogService

Making Log Requests

Callers make log requests through LogService after they get the Service object from the OSGi Framework.
In the following example, the caller writes a message into the log:

| ogServi ce. |l og(nyServi ceReference, LogService. LOG | NFO
"nyService is up and running");

ny Ser vi ceRef er ence identifies the originator of the log request. The provided level
LogSer vi ce. LOG | NFOindicates that thisisinformational.

Following is another example that records error conditions:

try {
FilelnputStreamfis = new Fil el nput Stream("nyFile");
i nt b;
while ((b = fis.read()) !'= -1) {
}

fis.close();
} catch (1 OException e) {
| ogService. |l og(nyServi ceRef erence, LogService. LOG ERROR,
"Cannot access file", e);

}
Note that in addition to the error message, the exception itself is also logged .

Methods for Logging

The LogService provides for the logging of different types of messages:
« Logasimple message at the given log level.
« Log amessage with an exception at the given log level.

Although it is possible to call log methods without providing a service description, it is recommended that
the caller supplies this parameter whenever appropriate.

Log Level and Error Severity

The LogService expects alevel indicating error severity. This can be used to filter log messages according
to the level of severity. The LogService interface defines the various severity levels.

Callers must supply log levels that they deem appropriate when making log requests.
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Event Listening

The LogService also serves as an event listener for the OSGi Framework. There is no dedicated error
handling service in the Framework. Because events are broadcast in the Framework, other interested
listeners can still have the opportunity to receive the events. The LogService will log al Framework events
at the LogSer vi ce. LOG_| NFOlevel, except for FrameworkErrorEvents which will be logged at the
LogServi ce. LOG_ERRCR level.

LogReaderService

In addition to producing log entries a bundle programmer might also be interested in receiving log entries
either as they happen or entries that have already occurred. In secure implementations of the Framework, a
bundle wishing to use the L ogReaderService must have the appropriate permission.

Retrieving past log entries

Log entries from the past are obtained viathe get Log method. This method returns an enumeration of
LogEntries. The LogEntries will be ordered with the most recent entry first. It should be noted that the size
of the log is implementation specific. Also, how far into the past the log goes will depend upon the size of
the log. Finally, not all log entries will be recorded in the past log. Debug log entries, in particular, may not
be recorded.

Subscribing to the LogReaderService

A bundle that isinterested in the log entries will probably want to process log messages as they happen.
Unlike the past log, al logging messages will be sent to a subscriber of the LogReaderService. A
subscriber to the LogReaderService must implement the LogL istener interface. The subscriber then
subscribes to the LogReaderService using the addLogLi st ener method. After starting the subscription,
each time amessage islogged, the | ogged method of the subscriber's LogListener will be called with a

L ogEntry object for the message that was logged.
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org.osgi.service.log

Interface LogEntry

public interface L ogEntry

The LogEntry interface provides the methods to access the information contained in an individual
LogService log entry. A LogEntry may be acquired from the LogReader Ser vi ce. get Log method

or by registeringaLogLi st ener.

Version:
1.0
Author:
Open Services Gateway Initiative

Method Summary

Bundl e |get Bundl e()
The bundle that created the LogEntry.

java.lang. Throwabl e |get Excepti on()
The exception object associated with the LogEntry.

int |getlLevel ()
The severity level of the LogEntry.

java.lang. String|get Message()
The human readable message associated with the LogEntry.

Servi ceRef erence [get Ser vi ceRef er ence()
The ServiceReference for the service associated with the LogEntry.

I ong |get Ti nme()
Thevalueof System current TineM | 11 s() atthetimethe
L ogEntry was created.

Method Detail
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getBundle

publ i c Bundl e get Bundl e()
The bundle that created the LogEntry.
Returns:
The bundle that created the LogEntry or nul | if no bundleis associated with the LogEntry.

getServiceReference

public ServiceReference get Servi ceRef erence()
The ServiceReference for the service associated with the LogEntry.
Returns:

Ser vi ceRef er ence for the service associated with the LogEntry or nul | if no
Ser vi ceRef er ence was provided.

getLevel

public int getlLevel ()
The severity level of the LogEntry. Thisis one of the severity levels defined by LogSer vi ce.
Returns:
Severity level of the LogEntry.
See Also:

LogServi ce. LOG ERROR, LogSer vi ce. LOG WARNI NG,
LogServi ce. LOG | NFO LogSer vi ce. LOG DEBUG

getMessage

public java.lang. String get Message()
The human readable message associated with the LogEntry.
Returns:
St r i ng containing the message associated with the LogEntry.
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getException

public java.lang. Throwabl e get Excepti on()
The exception object associated with the LogEntry.
Returns:

Thr owabl e object of the exception associated with the LogEntry or nul | if no exception
IS associated.

getTime

public long getTinme()
Thevalueof System current TimeM | |i s() at the time the LogEntry was created.
Returns:
The system time in milliseconds when the LogEntry was created
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Interface LogListener

public interface L ogL istener
extends java.util.EventListener

The LogListener interface is used to subscribe to LogEntry objects from the LogReaderService. A
LogListener object may be registered with the LogReader Ser vi ce usingtheaddLogLi st ener

method. After the listener isregistered, it will be called at thel og method for each LogEnt r y created.
The listener may be unregistered by calling ther enovelogLi st ener method.

Version:
1.0
Author:
Open Services Gateway Initiative

Method Summary

voi d |l ogged(LogEntry entry)
Listener method called for each LogEntry created.

Method Detall

logged

public void | ogged(LogEntry entry)

Listener method called for each LogEntry created. As with all event listeners, this method should
return to its caller as soon as possible.

Parameters:
entry - A LogEnt ry object containing log information.
See Also:

LogEntry
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org.osgi.service.log

Interface LogReaderService

public interface L ogReader Service

The LogReader Service provides methods to read L ogEntry objects from the log. Two ways are provided
toread LogEnt r y objects.

The primary way to receive LogEntry objectsisto register aLogLi st ener object which will be called
at thel ogged method for each entry added to the log.

To receive past LogEntry objects, get Log can be called which will return an Enumeration of all
LogEntry objectsin the log.
Version:
1.0
Author:
Open Services Gateway Initiative

Method Summary

void|addLogLi st ener (LogLi stener |istener)
Subscribe to LogEntry objects.

java.util.Enureration|get Log()
Returns an enumeration of all LogEntry objectsin the log.

void |renovelLoglLi stener (LogLi stener |istener)
Unsubscribe to LogEntry objects.

Method Detall

addLogListener

public void addLogLi st ener (LogLi stener |istener)

Subscribe to LogEntry objects. Registers a LogListener object with the LogReaderService. This
object will be called at the| ogged method for each LogEntry placed into the log.
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When a bundle which registers a LogListener is stopped or otherwise releases the
L ogReaderService, the LogReaderService must remove all the bundle's listeners.

Parameters:
| i stener - A LogLi st ener object to register to receive LogEnt r y object's.

removelLogListener

public void renovelLogLi stener(LogLi stener |istener)

Unsubscribe to LogEntry objects. Unregisters a LogListener object from the LogReaderService.
Parameters:
| i stener - A LogLi st ener object to unregister.

getLog

public java.util.Enuneration getLog()

Returns an enumeration of all LogEntry objectsin the log. Each element of the enumeration isa
LogEntry object. The LogEntries will be ordered with the most recent entry first. Whether the
enumeration is of all LogEntry objects since the L ogService was started or some recent past is
implementation specific. It is also implementation specific as to whether informational and debug
LogEntry objects are included in the enumeration.
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org.osgi.service.log

Interface LogService

public interface L ogService

The LogService provides methods for bundles to write messages to the log. Methods are provide to log
messages with or without a ServiceDescription or an exception. Messages must be logged with alog
level. The log levels have the following hierarchy:

1. LOG_ERROR
2. LOG_ WARNI NG
3. LOG I NFO
4. LOG_DEBUG
Version:
1.0
Author:

Open Services Gateway Initiative

Field Summary

static int [LOG DEBUG

A debugging message.
static int |LOG ERROR

An error message.
static int [LOG | NFO

An informational message.

static int

LOG WARNI NG

A warning message.

Method Summary

void |l og(int Ievel,

L og a message.

java.l ang. String nessage)
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void|log(int level, java.lang. String nessage,

j ava. |l ang. Thr owabl e excepti on)
L og a message with an exception.

void||l og(ServiceReference sr, int level, java.lang. String nessage)
L og a message associated with a specific Service.

void ||l og(Servi ceRef erence sr, int level, java.lang. String nessage,

j ava. |l ang. Thr owabl e excepti on)
L og a message with an exception associated with a specific Service.

Field Detail

LOG_ERROR

public static final int LOG ERROR
An error message. The bundle or service may not be functional.

LOG_WARNING

public static final int LOG WARN NG

A warning message. The bundle or serviceis still functioning but may experience problemsin the
future because of the condition.

LOG_INFO

public static final int LOG.INFO

An informational message. Thislog entry may be the result of any change in the bundle or service
and does not indicate a problem.

LOG_DEBUG

public static final int LOG DEBUG

A debugging message. Used for problem determination and may be meaningless to anyone but the
developer.
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M ethod Detall

log

public void log(int Ievel,
j ava.l ang. String nessage)

Log amessage. The ServiceDescription field and the Throwable field of the LogEntry will be set
to null.

Parameters:
| evel - The severity of the message. (Should be one of the four predefined severities.)
nmessage - Human readabl e string describing the condition.

log

public void log(int |evel,
j ava. l ang. String nessage,
j ava. | ang. Thr owabl e excepti on)

L og a message with an exception. The ServiceDescription field of the LogEntry will be set to null.
Parameters:
| evel - The severity of the message. (Should be one of the four predefined severities.)
message - Human readabl e string describing the condition.
except i on - The exception that reflects the condition.

log

public void | og(ServiceReference sr,

int |evel,
j ava.l ang. String nessage)

L og a message associated with a specific Service. The Throwable field of the LogEntry will be set
to null.

Parameters:
sr - The Ser vi ceRef er ence of the service that this message is associated with.
| evel - The severity of the message. (Should be one of the four predefined severities.)
nmessage - Human readabl e string describing the condition.
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log

public void | og(ServiceReference sr,

int |evel,
java.l ang. String nessage,
j ava. | ang. Thr owabl e excepti on)

L og a message with an exception associated with a specific Service.
Parameters:
sr - TheSer vi ceRef er ence of the service that this message is associated with.
| evel - The severity of the message. (Should be one of the four predefined severities.)
message - Human readabl e string describing the condition.
except i on - The exception that reflects the condition.
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Package org.osgi.service.device

The OSGi Device Access Specification.

See:
Description
| nterface Summary
Device The Device interface should be implemented by services wishing to be
discovered by the device manager.
Driver A Dri ver service should be registered by each driver wishing to attach
— to device services provided by other drivers.
DriverL ocator A Driver Locat or canfind and load device driver bundles given a
property set.

Package org.osgi.service.device Description

The OSGi Device Access Specification.
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The Device Manager service listens for new Device services and attaches drivers on top of devices.

Device manager

The device manager registers as service listener in the framework, detecting al newly installed Device
services. For each new Device service, alist of driver bundles are located and installed. Then, all Driver
services are located from framework and tested in a bidding phase, where each Driver may inspect the
Device service. The highest bidding Driver gets attached to the device.

Device Manager Algorithm

» Device detection
Listen for al new Device Servicesimplementing or g. 0sgi . servi ce. devi ce. Devi ce
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 For each new Device service:

« Location phase
Use DriverLocators to locate additional drivers

0 Get al DriverLocator services

0 Query each DriverLocator for driver IDsby callingl ocat or. fi ndDri ver ( Devi ce)
o Check which drivers are already present in Framework

a

Load, install and start new driver bundlesby calling| ocat or . | oadDri ver (dri ver
| D) and Framewor k. i nstal | (stream driver id)

« Bidding phase
Let each driver bid on the device.

0 Get all registered Driver services (implementing org.osgi.service.device.Driver) from
Framework.

0 For each Driver service:
= Call the Driver service' mat ch() method with the Device as argument.
= Select the highest bidding Driver service

« Attach phase
Attach highest bidder to device.

o Cal the Driver service'sat t ach() method.
o Ifattach() returnsnull, do nothing more.

o Ifattach() returnsanew driver ID, repeat the location phase, but exclude the referring
driver from the next match round.

o Cleanup phase
Uninstall idle drivers.

Driver bundle ID

Each driver bundle is expected to have auniversally unique string ID. ThisID is used by the device
manager to resolve driver revisions and is also used as framework location ID.

DriverLocator service

The Device Manager uses zero or more DriverL ocator servicesto find new driver bundlesto install.
DriverLocators are typically implementation specific for a specific type of driver databases and networ
setups.

See Also:

Dri ver Locat or
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org.osgi.service.device

Interface Device

public interface Device

The Device interface should be implemented by services wishing to be discovered by the device
manager. Concrete devices subclass this interface adding methods appropriate to the device category.

If no drivers are interested in this device, thenoDr i ver Found() method is called.

See Also:
Devi ce

Field Summary

static int [MATCH NONE
Return valuefrom Dr i ver . mat ch() if thedriver does not match the device.

Method Summary

voi d|noDri ver Found()
Called by the device manager after it has failed to attach any driver to the device.

Field Detail

MATCH_NONE

public static final int MATCH_NONE
Return valuefrom Dri ver . mat ch() if thedriver does not match the device.

M ethod Detall
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noDriverFound

public void noDriver Found()

Called by the device manager after it has failed to attach any driver to the device.

If the device can be configured in alternate ways, the driver may respond by unregistering the
device service and registering a different device service instead.
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Interface Driver

public interface Driver

A Dri ver service should be registered by each driver wishing to attach to device services provided by
other drivers. For each newly discovered Devi ce, the device manager enters a bidding phase. The

Dri ver whose mat ch() method bids the highest for a particular device will be instructed by the
device manager to attach to the device.

See Also:
Devi ce

Method Summary

java.lang. String|attach(Servi ceRef erence reference)

Attach this driver to the device represented by the given
ServiceReference.

int |mat ch( Servi ceRef erence reference)

Check whether this driver can be attached to the device represented by the
given ServiceReference, and return a value indicating how well this driver can
support the given device, or Devi ce. MATCH NONE if it cannot support the

given device at all.

Method Detall

match

public int match(Servi ceReference reference)
t hrows j ava. | ang. Excepti on
Check whether this driver can be attached to the device represented by the given
ServiceReference, and return a value indicating how well this driver can support the given device,
or Devi ce. MATCH NONE if it cannot support the given device at all.

The value returned must be one of the possible match values defined in the Device subinterface
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corresponding to the given device.

In order to make its decision, this driver may simply examine the properties associated with the
given device, or may get the referenced service object (representing the actual physical device) to
talk to it, aslong as it ungets the service and returns the physical deviceto anormal state before
this method returns.

A driver should always return the same match code whenever it is presented with the same device.

The match function is called by the device manager during the matching process.
Parameters:

ref erence -the Ser vi ceRef er ence of the deviceto match
Returns:

value indicating how well this driver can support the given device, or
Device MATCH_NONE if it cannot support the device at all

Throws:
javalang.Exception - the driver cannot examine the device

attach

public java.lang. String attach(Servi ceReference reference)
t hrows java. | ang. Excepti on

Attach this driver to the device represented by the given ServiceReference.

A return value of nul | indicates that this driver has successfully attached to the given device. If
thisdriver is unable to attach to the given device, but knows of a more suitable driver, it must
return the ID of that driver. This allows for the implementation of referring drivers whose only
purposeisto refer to other drivers capable of handling a given device.

After having attached to the device, this driver is expected to register the device as a new service
exposing driver-specific functionality.
This method is called by the device manager.
Parameters:
r ef er ence - the ServiceReference of the device to attach to
Returns:

nul | if thisdriver has successfully attached to the given device, or the ID of amore
suitable driver

Throws;

javallang.Exception - the driver cannot attach to the given device and does not know of a
more suitable driver
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org.osgi.service.device

Interface DriverLocator

public interface Driver L ocator

A DriverLocat or canfind and load device driver bundles given a property set. Each driver is
represented by aunique ID.

DriverLocator services provide the mechanism for dynamically downloading new device driver bundles
into an OSGi device. They are supplied by OSGi providers and encapsulate all provider-specific details
related to the location and acquisition of device driver bundles.

Method Summary

java.lang. String[] |fi ndDrivers(java.util.Dictionary props)
Return an array of driver IDs of drivers capable of attaching to a
device with the given properties.

java.io.InputStream|| oadDri ver(java.lang. String id)

Get an | nput St r eamfrom which the driver bundle providing a
driver with the giving ID can be installed.

Method Detall

findDrivers

public java.lang. String[] findDrivers(java.util.D ctionary props)
Return an array of driver IDs of drivers capable of attaching to a device with the given properties.
Parameters:
pr ops - the properties of the device for which adriver is sought
Returns:

the array of driver IDs of drivers capable of attaching to a device with the given properties,
or nul | if this DriverLocator does not know of any such drivers
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loadDriver

public java.io.lnputStream | oadDriver(java.lang. String id)
throws java.io.|l OException

Get an | nput St r eamfrom which the driver bundle providing a driver with the giving ID can be
installed.

Parameters:
I d -theID of thedriver that needs to be installed.
Returns:

thel nput St r eamfrom which the driver bundle can be installed
Throws:

java.io.lOException - the input stream for the bundle cannot be created

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
PREV CLASS NEXT CLASS FRAMES NO FRAMES Release 1.0 Final
SUMMARY: INNER | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD

Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.
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ACTIVE - Static variable in interface org.osgi.framework.Bundle
Active state, the bundle is now running.
addBundleL istener (BundleL istener) - Method in interface org.osgi.framework.BundleContext

Add abundle listener.

addFrameworkL istener (FrameworkL istener) - Method in interface
org.osgi.framework.BundleContext

Add agenera framework listener.
addL ogL istener (L ogL istener) - Method in interface org.osgi.service.log.LogReader Service

Subscribe to LogEntry objects.
addServicelL istener (ServicelL istener) - Method in interface org.osgi.framework.BundleContext

Add aservice listener.
addServicel istener (ServicelL istener, String) - Method in interface org.osgi.framework.BundleContext

Add aservice listener with afilter.
AdminPermission - class org.osgi.framework.AdminPermission.

The AdminPermission indicates the caller's right to perform life-cycle operations on or to get
sensitive information about a bundle.

AdminPermission() - Constructor for class org.osgi.framework.AdminPermission

Creates a new AdminPermission object.
AdminPermission(String, String) - Constructor for class org.osgi.framework.AdminPermission

Creates a new AdminPermission object.
attach(ServiceRefer ence) - Method in interface org.osgi.service.device.Driver

Attach this driver to the device represented by the given ServiceReference.

B

Bundle - interface org.osgi.framework.Bundle.

A bundleinstalled in aframework.
BundleActivator - interface org.osgi.framework.BundleActivator.

Customizes the starting and stopping of a bundle.
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bundleChanged(BundleEvent) - Method in interface org.osgi.framework.Bundl el istener

Receive notification that a bundle has had a change occur init'slifecycle.
BundleContext - interface org.osgi.framework.BundleContext.

Bundl€'s execution context.
BundleEvent - class org.osgi.framework.BundleEvent.

Bundle lifecycle change event.
BundleEvent(int, Bundle) - Constructor for class org.osgi.framework.BundleEvent

Construct a bundle event.
BundleException - exception org.osgi.framework.BundleException.

Exception from the framework to indicate a bundle lifecycle problem occured.
BundleException(String) - Constructor for class org.osgi.framework.BundleException

Create a bundle exception with the given message.
BundleException(String, Throwable) - Constructor for class org.osgi.framework.BundleException

Create a bundle exception that wraps another exception.
BundleL istener - interface org.osgi.framework.Bundlel istener.

BundleEvent listener.

C

Configurable - interface org.osgi.framework.Configurable.

Interface implemented by services which support a configuration object.

D

Device - interface org.osgi.service.device.Device.

The Device interface should be implemented by services wishing to be discovered by the device
manager.

Driver - interface org.osgi.service.device.Driver.

A Dri ver service should be registered by each driver wishing to attach to device services
provided by other drivers.

Driver L ocator - interface org.osgi.service.device.DriverL ocator.

A Driver Locat or canfind and load device driver bundles given a property set.
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E

equals(Object) - Method in class org.osgi.framework.PackagePermission

Checks two PackagePermission for equality.
equals(Object) - Method in class org.osgi.framework.AdminPermission

Checks two AdminPermission objects for equality.
equals(Object) - Method in class org.osgi.framework.ServicePermission

Checks two ServicePermission for equality.
ERROR - Static variable in class org.osgi.framework.FrameworkEvent

An error has occured.
EXPORT - Static variable in class org.osgi.framework.PackagePermission

The action string "export".

F

findDrivers(Dictionary) - Method in interface org.osgi.service.device.DriverL ocator
Return an array of driver IDs of drivers capable of attaching to a device with the given properties.
Framewor kEvent - class org.osgi.framework.Framework Event.

General framework event.
framewor kEvent(Framewor kEvent) - Method in interface org.osgi.framework.FrameworkL istener

Receive notification of a general framework event.

Framewor KEvent(int, Bundle, Throwable) - Constructor for class
org.osgi.framework.FrameworkEvent

Construct aframework event with arelated bundle and exception.
Framewor KEvent(int, Object) - Constructor for class org.osgi.framework.FrameworkEvent

Construct aframework event.
FrameworkL istener - interface org.osgi.framework.FrameworkL istener.

FrameworkEvent listener.

G

GET - Static variable in class org.osgi.framework.ServicePermission

The action string "get".
getActions() - Method in class org.osgi.framework.PackagePermission
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Return the canonical string representation of the actions.
getActions() - Method in class org.osgi.framework.ServicePermission

Return the canonical string representation of the actions.

getBundle() - Method in interface org.osgi.framework.BundleContext
Retrieve the Bundle object for the context bundle.

getBundle() - Method in interface org.osgi.framework.ServiceReference
Return the bundle which registered the service.

getBundle() - Method in class org.osgi.framework. FrameworkEvent
Retrieve the bundle associated with the event.

getBundle() - Method in class org.osgi.framework.BundleEvent
Retrieve the bundle who had a change occur in it'slifecycle.

getBundle&() - Method in interface org.osgi.service.log.LogEntry
The bundle that created the LogEntry.

getBundle(long) - Method in interface org.osgi.framework.BundleContext

Retrieve the bundle that has the given unique identifier.
getBundlel d() - Method in interface org.osgi.framework.Bundle

Retrieve the bundl€e's unique identifier, which the framework assigned to this bundle when it was
installed.

getBundles() - Method in interface org.osgi.framework.BundleContext
Retrieve alist of all installed bundles.
getConfigurationObject() - Method in interface org.osgi.framework.Configurable

Retrieve the configuration object for a service.
getDataFile(String) - Method in interface org.osgi.framework.BundleContext

CreatesaFi | e object for afilein the persistent storage area provided for the bundle by the
framework.

getException() - Method in interface org.osgi.service.log.LogEntry

The exception object associated with the LogEntry.
getException() - Method in class org.osgi.service.http.NamespaceException

Returns the nested exception.

getFilter () - Method in class org.osgi.framework.InvalidSyntaxException
Returns the filter string which generated the exception.

getHeader s() - Method in interface org.osgi.framework.Bundle

Return the bundle's manifest headers and values from the manifest's preliminary section.
getL evel() - Method in interface org.osgi.service.log.LogEntry

The severity level of the LogEntry.
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getL ocation() - Method in interface org.osgi.framework.Bundle
Retrieve the location identifier of the bundle.
getL og() - Method in interface org.osgi.service.log.L ogReaderService
Returns an enumeration of al LogEntry objectsin the log.
getM essage() - Method in interface org.osgi.service.log.L ogEntry

The human readable message associated with the LogEntry.
getMimeType(String) - Method in interface org.osgi.service.http.HttpContext

Map anameto aMIME type.
getNestedException() - Method in class org.osgi.framework.BundleException

Retrieve any nested exception included in this exception.
getProperty(String) - Method in interface org.osgi.framework.BundleContext

Retrieve the value of the named environment property.
getProperty(String) - Method in interface org.osgi.framework.ServiceReference

Get the value of a service's property.
getPropertyK eys() - Method in interface org.osgi.framework.ServiceReference

Get the list of key names for the service's properties.
getRefer ence() - Method in interface org.osgi.framework.ServiceReqistration

Returnsa Ser vi ceRef er ence object for this registration.

getRegister edSer vices() - Method in interface org.osgi.framework.Bundle

Providesalist of Ser vi ceRef er encesfor the services registered by thisbundle or nul | if the
bundle has no registered services.

getResour ce(String) - Method in interface org.osgi.service.http.HttpContext

Map aresource nameto a URL.
getService(Bundle, ServiceRegistration) - Method in interface org.osgi.framework.ServiceFactory

Create a service object.
get Ser vice(ServiceRefer ence) - Method in interface org.osgi.framework.BundleContext

Get a service's service object.
getServiceRefer ence() - Method in class org.osgi.framework.ServiceEvent

Retrieve areference to the service who had a change occur init'slifecycle.
getServiceReference() - Method in interface org.osgi.service.log.L ogEntry

The ServiceReference for the service associated with the LogEntry.
getServiceRefer ence(String) - Method in interface org.osgi.framework.BundleContext

Get a service reference.
getServiceRefer ences(String, String) - Method in interface org.osgi.framework.BundleContext

Get alist of service references.
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getServiceslnUsg() - Method in interface org.osgi.framework.Bundle

Providesalist of Ser vi ceRef er encesfor the servicesthisbundleisusing, or nul | if the
bundle is not using any services.

getState() - Method in interface org.osgi.framework.Bundle
Returns the current state of the bundle.

getThrowable() - Method in class org.osgi.framework.FrameworkEvent

Retrieve the exception associated with the event.
getTime() - Method in interface org.osgi.service.log.L ogEntry

Thevalueof System current TimeM | 1i s() at the time the LogEntry was created.
getType() - Method in class org.osgi.framework. FrameworkEvent

Retrieve the type of this event.
getType() - Method in class org.osgi.framework.ServiceEvent

Retrieve the type of this event.
getType() - Method in class org.osgi.framework.BundleEvent

Retrieve the type of this event.

H

handleSecurity(HttpServletRequest, HttpServlietResponse) - Method in interface
org.osgi.service.http.HttpContext

Handle security for arequest.
hashCode() - Method in class org.osgi.framework.PackagePermission

Returns the hash code value for this object.
hashCode() - Method in class org.osgi.framework.ServicePermission

Returns the hash code value for this object.
hasPer mission(Object) - Method in interface org.osgi.framework.Bundle

Determine whether the bundle has the requested permission.
HttpContext - interface org.osgi.service.http.HttpContext.

HttpContext defines methods that HttpService may call to get information about a registration.
HttpService - interface org.osgi.service.http.HttpService.

HttpService allows other bundlesin the OSGi Framework to dynamically register resources and
servletsinto the HttpService's URI namespace.
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Implies(Permission) - Method in class org.osgi.framework.PackagePermission

Checks if the specified permissionis"implied" by this object.
Implies(Permission) - Method in class org.osgi.framework.AdminPermission

Checks if the specified permissionis"implied" by this object.
Implies(Permission) - Method in class org.osgi.framework.ServicePermission

Checks if this ServicePermission object "implies’ the specified permission.
IMPORT - Static variable in class org.osgi.framework.PackagePermission

The action string "import"”.
InstallBundle(String) - Method in interface org.osgi.framework.BundleContext

Install abundle from alocation.
installBundle(String, I nputStream) - Method in interface org.osgi.framework.BundleContext

Install a bundle from an InputStream.
INSTALLED - Static variable in class org.osgi.framework.BundleEvent
A bundle has been installed.
INSTALLED - Static variable in interface org.osgi.framework.Bundie
Installed state, the bundle isinstalled but not yet resolved.
| nvalidSyntaxException - exception org.osgi.framework.InvalidSyntaxException.

Exception from the framework to indicate afilter string parameter has an invalid syntax and
cannot be parsed.

I nvalidSyntaxException(String, String) - Constructor for class
org.osgi.framework.InvalidSyntax Exception

Create the exception with the given message and the filter string which generated the exception.

L

loadDriver (String) - Method in interface org.osgi.service.device.DriverL ocator

Get an | nput St r eamfrom which the driver bundle providing a driver with the giving ID can be

installed.
LOG DEBUG - Static variable in interface org.osgi.service.log.LogService
A debugging message.

LOG ERROR - Static variable in interface org.osgi.service.log.LogService

An error message.
LOG INFO - Static variable in interface org.osgi.service.log.LogService
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An informational message.
LOG WARNING - Static variable in interface org.osgi.service.log.LogService

A warning message.
log(int, String) - Method in interface org.osgi.service.log.LogService
Log a message.

log(int, String, Throwable) - Method in interface org.osgi.service.log.LogService

L og a message with an exception.
log(ServiceRefer ence, int, String) - Method in interface org.osgi.service.log.LogService
L og a message associated with a specific Service.
log(ServiceRefer ence, int, String, Throwable) - Method in interface org.osgi.service.log.LogService

L og a message with an exception associated with a specific Service.

L ogEntry - interface org.osgi.service.log.LogEntry.

The LogEntry interface provides the methods to access the information contained in an individual
LogService log entry.

logged(L ogENtry) - Method in interface org.osgi.service.log.LogListener
Listener method called for each LogEntry created.
LogListener - interface org.osgi.service.log.LogListener.

The LogListener interface is used to subscribe to LogEntry objects from the LogReaderService.
L ogReader Service - interface org.osgi.service.log.LogReaderService.

The LogReader Service provides methods to read L ogEntry objects from the log.
L ogService - interface org.osgi.service.log.L ogService.

The LogService provides methods for bundles to write messages to the log.

M

MATCH NONE - Static variable in interface org.osgi.service.device.Device

Return valuefrom Dr i ver . mat ch() if the driver does not match the device.

match(ServiceReference) - Method in interface org.osgi.service.device.Driver

Check whether this driver can be attached to the device represented by the given
ServiceReference, and return a value indicating how well this driver can support the given device,
or Devi ce. MATCH NONE if it cannot support the given device at all.

MODIFIED - Static variable in class org.osgi.framework.ServiceEvent

The properties of aregistered service have been modified.
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N

NamespaceException - exception org.osgi.service.http.NamespaceException.

A NamespaceException is thrown to indicate an error with the caller's request to register a servlet
or resources into HttpService's URI namespace.

NamespaceException(String) - Constructor for class org.osgi.service.http.NamespaceException

Construct a NamespaceException with a detail message.

NamespaceException(String, Throwable) - Constructor for class
org.osgi.service.http.NamespaceException

Construct a NamespaceException with a detail message and a nested exception.
newPer missionCollection() - Method in class org.osgi.framework.AdminPermission

Returns a new PermissionCollection object for storing AdminPermission objects.
noDriver Found() - Method in interface org.osgi.service.device.Device

Called by the device manager after it has failed to attach any driver to the device.

O

org.osgi.framework - package org.osgi.framework

The OSGi Java Services Framework.
or g.0sgi.service.device - package org.osgi.service.device
The OSGi Device Access Specification.
or g.0sgi.ser vice.http - package org.osgi.service.http
The OSGi HttpService Specification.
or g.0sgi.service.log - package org.osgi.service.log
The OSGi LogService Specification.

P

PackagePer mission - class org.osgi.framework.PackagePermission.

PackagePermission indicates a bundl€'s right to import or export a package.
PackagePer mission(String, String) - Constructor for class org.osgi.framework.PackagePermission

Define the permission to import and/or export a package.
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R

REGISTER - Static variable in class org.osgi.framework.ServicePermission
The action string "register”.
REGISTERED - Static variable in class org.osgi.framework.ServiceEvent

A service has been registered.
register Resour ces(String, String, HttpContext) - Method in interface org.osgi.service.http.HttpService

Register resources into the URI namespace.
register Service(String[], Object, Dictionary) - Method in interface org.osgi.framework.BundleContext

Register a service with multiple names.
register Service(String, Object, Dictionary) - Method in interface org.osgi.framework.BundleContext

Register a service with asingle name.
register Servlet(String, Servlet, Dictionary, HttpContext) - Method in interface
0rg.osgi.service.http.HttpService

Register a servlet into the URI namespace.
removeBundleL istener (BundleL istener) - Method in interface org.osgi.framework.BundleContext

Remove abundle listener.

removeFrameworkL istener (FrameworkL istener) - Method in interface
org.osgi.framework.BundleContext

Remove aframework listener.
removel ogL istener (L ogL istener) - Method in interface org.osgi.service.log.LogReaderService

Unsubscribe to LogEntry objects.
removeSer vicel istener (ServicelL istener) - Method in interface org.osgi.framework.BundleContext

Remove a service listener.
RESOLVED - Static variable in interface org.osgi.framework.Bundie

Resolved state, the bundle is resolved and is able to be started.

S

serviceChanged(ServiceEvent) - Method in interface org.osgi.framework.Servicel istener

Receive notification that a service has had a change occur in it's lifecycle.
ServiceEvent - class org.osgi.framework.ServiceEvent.

Service lifecycle change event.
ServiceEvent(int, ServiceRefer ence) - Constructor for class org.osgi.framework.ServiceEvent

Construct a service event.
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ServiceFactory - interface org.osgi.framework.ServiceFactory.

Service factories allow services to provide customized service objects.
ServicelL istener - interface org.osgi.framework.Servicel istener.
ServiceEvent listener.
ServicePermission - class org.osgi.framework.ServicePermission.

ServicePermission indicates a bundl€e's right to register or get a service.
ServicePermission(String, String) - Constructor for class org.osgi.framework.ServicePermission

Create anew permission for Service.
ServiceReference - interface org.osgi.framework.ServiceReference.

A reference to aservice.
ServiceRegistration - interface org.osgi.framework.ServiceReqistration.

A registered service.
setProperties(Dictionary) - Method in interface org.osgi.framework.ServiceRegistration

Update the properties associated with this service.
start() - Method in interface org.osgi.framework.Bundle
Start this bundle.
start(BundleContext) - Method in interface org.osgi.framework.BundleActivator

Called when the bundle is started so that the bundle can perform any bundle specific activitiesto
start the bundle.

STARTED - Static variable in class org.osgi.framework.Framework Event

The framework has started.

STARTED - Static variable in class org.osgi.framework.BundleEvent
A bundle has been started.

STARTING - Static variable in interface org.osgi.framework.Bundle

Starting state, the bundle isin the process of starting.
stop() - Method in interface org.osgi.framework.Bundle
Stop this bundle.
stop(BundleContext) - Method in interface org.osgi.framework.BundleActivator

Called when the bundle is stopped so that the bundle can perform any bundle specific activities
necessary to stop the bundle.

STOPPED - Static variable in class org.osgi.framework.BundleEvent

A bundle has been stopped.
STOPPING - Static variable in interface org.osgi.framework.Bundie

Stopping state, the bundle is in the process of stopping.
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U

ungetService(Bundle, ServiceRegistration, Object) - Method in interface
org.osgi.framework.ServiceFactory

Release a service object.
unget Ser vice(Ser viceRefer ence) - Method in interface org.osgi.framework.BundleContext

Unget a service's service object.

uninstall() - Method in interface org.osgi.framework.Bundle
Uninstall this bundle.

UNINSTALLED - Static variable in class org.osgi.framework.BundleEvent
A bundle has been uninstalled.

UNINSTALLED - Static variable in interface org.osgi.framework.Bundie
Uninstalled state, the bundle is uninstalled and may not be used.

unregister () - Method in interface org.osgi.framework.ServiceRegistration
Unregister the service.

unregister (String) - Method in interface org.osgi.service.http.HttpService

Unregisters a previous registration done by registerServlet or registerResources.
UNREGISTERING - Static variable in class org.osgi.framework.ServiceEvent

A serviceisin the process of being unregistered.
update() - Method in interface org.osgi.framework.Bundle

Update this bundle.
update(l nputStream) - Method in interface org.osgi.framework.Bundie

Update this bundle from an InputStream.
UPDATED - Static variable in class org.osgi.framework.BundleEvent

A bundle has been updated.
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Open Services Gateway Initiative

The Open Services Gateway Initiative

Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.

Implementation of certain elements of the Open Services Gateway Initiative (OSGI) Specification may be
subject to third party intellectual property rights, including without limitation, patent rights (such athird
party may or may not be amember of OSGi). OSGi is not responsible and shall not be held responsible in
any manner for identifying or failing to identify any or all such third party intellectual property rights.

This document and the information contained herein are provided on an "AS|S' basis and OSGI
DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
ANY WARRANTY THAT THE USE OF THE INFORMATION HEREIN WILL NOT INFRINGE ANY
RIGHTSAND ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. IN NO EVENT WILL OSGI BE LIABLE FOR ANY LOSS OF PROFITS,
LOSS OF BUSINESS, LOSS OF USE OF DATA, INTERRUPTION OF BUSINESS, OR FOR DIRECT,
INDIRECT, SPECIAL OR EXEMPLARY, INCIDENTIAL, PUNITIVE OR CONSEQUENTIAL
DAMAGES OF ANY KIND IN CONNECTION WITH THISDOCUMENT OR THE INFORMATION
CONTAINED HEREIN, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH LOSS OR DAMAGE.

All Company, brand and product names may be trademarks that are the sole property of their respective
owners. All rights reserved.
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How This APl Document Is Organized

This API (Application Programming Interface) document has pages corresponding to the itemsin the
navigation bar, described as follows.

Overview

The Overview page is the front page of this APl document and provides alist of all

packages with a summary for each. This page can also contain an overall description of the
set of packages.

Package

Each package has a page that contains alist of its classes and interfaces, with a summary for
each. This page can contain four categories:

« Interfaces (italic)
o Classes

« Exceptions

. Errors

Class/Interface

Each class, interface, inner class and inner interface has its own separate page. Each of these
pages has three sections consisting of a class/interface description, summary tables, and
detailed member descriptions:

« Classinheritance diagram
« Direct Subclasses

« All Known Subinterfaces
« All Known Implementing Classes
« Classinterface declaration
« Classinterface description
 Inner Class Summary

o Field Summary

« Constructor Summary

o Method Summary

« Field Detail

http://curie.eng/OSGi/spec/apidoc/help-doc.html (1 of 3) [4/27/2000 12:30:03 PM]



OSGi Service Gateway API Specification: API Help
« Constructor Detail
o Method Detall

Each summary entry contains the first sentence from the detailed description for that item.
The summary entries are alphabetical, while the detailed descriptions are in the order they
appear in the source code. This preserves the logical groupings established by the
programmer.

Tree (Class Hierarchy)

ThereisaClass Hierarchy page for all packages, plus a hierarchy for each package. Each
hierarchy page contains alist of classes and alist of interfaces. The classes are organized by
inheritance structure starting with j ava. | ang. Qbj ect . The interfaces do not inherit
fromj ava. | ang. Qbj ect.
« When viewing the Overview page, clicking on "Tree" displays the hierarchy for all
packages.
« When viewing a particular package, class or interface page, clicking "Tree" displays
the hierarchy for only that package.

Deprecated API

The Deprecated API pagelistsal of the API that have been deprecated. A deprecated API is

not recommended for use, generally due to improvements, and a replacement API is usually
given. Deprecated APIs may be removed in future implementations.

Index

The Index contains an alphabetic list of all classes, interfaces, constructors, methods, and
fields.

Prev/Next

These links take you to the next or previous class, interface, package, or related page.

Frames/No Frames

These links show and hide the HTML frames. All pages are available with or without frames.

Serialized Form

Each serializable or externalizable class has a description of its serialization fields and methods. This
information is of interest to re-implementors, not to developers using the API. Whilethereisno link in
the navigation bar, you can get to this information by going to any serialized class and clicking
"Serialized Form" in the " See also" section of the class description.

This help file applies to API documentation generated using the standard doclet.
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OSGi Service Gateway
Release 1.0 Final

OSGi Service Gateway API Specification Release
1.0 Final

Framewor k

or g.0sgi.framewor k The OSGi Java Services Framework.
Services

or g.0sgi.service.device The OSGi Device Access Specification.
or g.0sgi.ser vice.http The OSGi HttpService Specification.

or g.0sgi.service.log The OSGi LogService Specification.

OSGi Service Gateway

Overview Package Class Tree Deprecated Index Help
Release 1.0 Final
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All Classes

AdminPermission
Bundle

Bundl eActivator
BundleContext
BundleEvent
BundleException
BundleListener
Configurable
Device

Driver
DriverLocator
FrameworkEvent
FrameworkListener

HttpContext
HttpService
InvalidSyntaxException
LogEntry
LogListener
LogReader Service
LogService
NamespaceException
PackagePermission
ServiceEvent
ServiceFactory
Servicelistener
ServicePermission
ServiceReference
ServiceReqistration
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org.osgi.framework

| nterfaces
Bundle

Bundl eActivator
BundleContext
BundleListener
Configurable
FrameworkListener
ServiceFactory
Servicelistener
ServiceReference
ServiceReqistration

Classes
AdminPermission
BundleEvent
FrameworkEvent
PackagePermission
ServiceEvent
ServicePermission

Exceptions
BundleException
InvalidSyntax Exception

http://curie.eng/OSGi/spec/apidoc/org/osgi/framework/package-frame.html [4/27/2000 12:30:34 PM]
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0rg.osgi.service.device

| nterfaces
Device

Driver
DriverLocator
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0rg.osgi.service.http

|nterfaces
HttpContext
HttpService
Exceptions
NamespaceException
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0rg.osgi.service.log

|nterfaces

LogEntry
LogListener
LogReader Service

LogService

http://curie.eng/OSGi/spec/apidoc/org/osgi/service/log/package-frame.html [4/27/2000 12:30:35 PM]
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Overview Package Class Tree Deprecated Index Help OSGi Service Gateway

PREV NEXT FRAMES NO FRAMES Rel 10 Final

Deprecated API

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway

PREV NEXT FRAMES NO FRAMES Rel 10 Final

Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.
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Serialized Form

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
T Release 1.0 Final

PREV NEXT FRAMES NO FRAMES

Serialized Form

Package org.osgi.framework

Class or g.osgi.framewor K.AdminPer mission implements
Serializable

Class or g.osgi.framewor k.BundleEvent implements
Serializable

Class or g.osgi.framewor K.BundleException implements
Serializable

Class or g.osgi.framewor K.Framewor KEvent implements
Serializable

Class or g.osgi.framewor K.l nvalidSyntaxException
Implements Serializable

Class or g.osgi.framewor K.PackagePer mission
Implements Serializable

Class or g.osgi.framewor K.Ser viceEvent implements
Serializable

Class or g.osgi.framewor K.Ser vicePer mission implements
Serializable

http://curie.eng/OSGil/spec/apidoc/serialized-form.html (1 of 2) [4/27/2000 12:30:10 PM]



Serialized Form

Package org.osgi.service.http

Class or g.osgi.ser vice.http.NamespaceException
Implements Serializable

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
Release 1.0 Final

FRAMES NO FRAMES

PREV NEXT

Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.
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Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
e Release 1.0 Final

PREV NEXT FRAMES NO FRAMES

Hierarchy For All Packages

Package Hierarchies:
org.osgi.framework, org.osgi.service.device, org.osgi.service.http, org.osgi.service.log

Class Hierarchy

o classjavalang.Object
o classjava.util.EventObject (implements java.io.Serializable)
0 classorg.osgi.framework.BundleEvent

o class org.osgi.framework.Framewor kEvent

o class org.osgi.framework.Ser viceEvent

0 classjava.security.Permission (implements java.security.Guard, java.io.Serializable)
o classjava.security.BasicPermission (implements java.io.Serializable)
0 class org.osgi.framework. AdminPer mission

o class org.osgi.framework.PackagePer mission

0 class org.osgi.framework.Ser vicePer mission

0 classjavalang.Throwable (implements javaio.Serializable)
0 classjavalang.Exception
o class org.osgi.framework.BundleException

0 class org.osgi.framework.l nvalidSyntaxException

0 class org.osgi.service.http.NamespaceException

Interface Hierarchy

o interface org.osgi.framework.Bundle

0 interface org.osgi.framework.BundleActivator

0 interface org.osgi.framework.BundleContext

o interface org.osgi.framework.Configurable

0 interface org.osgi.service.device.Device

0 interface org.osgi.service.device.Driver

http://curie.eng/OSGi/spec/apidoc/overview-tree.html (1 of 2) [4/27/2000 12:30:00 PM]
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0 interface org.osgi.service.device.DriverL ocator

o interface java.util.EventListener

O

O

O

O

interface org.osgi.framework.BundlelL istener

interface org.osgi.framework.Framewor KL istener

interface org.osgi.service.log.L ogL istener

interface org.osgi.framework.Ser vicel istener

0 interface org.osgi.service.http.HttpContext

o interface org.osgi.service.http.HttpService

o interface org.osgi.service.log.L ogEntry

0 interface org.osgi.service.log.L ogReader Service

o interface org.osgi.service.log.L ogService

0 interface org.osgi.framework.Ser viceFactory

0 interface org.osgi.framework.ServiceRefer ence

0 interface org.osgi.framework.Ser viceRegistr ation

Overview Package Class Tree Deprecated Index Help

PREV NEXT

FRAMES NO FRAMES

OSGi Service Gateway
Release 1.0 Final

Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.
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Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
Release 1.0 Final

PREV NEXT FRAMES NO FRAMES

Hierarchy For Package org.osgi.framework

Package Hierarchies:
All Packages

Class Hierarchy

o classjavalang.Object
o classjava.util.EventObject (implements java.io.Serializable)
0 classorg.osgi.framework.BundleEvent

o class org.osgi.framework.Framewor kEvent

o class org.osgi.framework.Ser viceEvent

0 classjava.security.Permission (implements java.security.Guard, java.io.Serializable)
o classjava.security.BasicPermission (implements java.io.Serializable)
0 class org.osgi.framework. AdminPer mission

o class org.osgi.framework.PackagePer mission

0 class org.osgi.framework.Ser vicePer mission

0 classjavalang.Throwable (implements javaio.Serializable)
0 classjavalang.Exception
o class org.osgi.framework.BundleException

0 class org.osgi.framework.l nvalidSyntaxException

Interface Hierarchy

0 interface org.osgi.framework.Bundle

o interface org.osgi.framework.BundleActivator

0 interface org.osgi.framework.BundleContext

0 interface org.osgi.framework.Configurable

o interface java.util.EventListener
o interface org.osgi.framework.Bundlel istener

o interface org.osgi.framework.Framewor kL istener

http://curie.eng/OSGi/spec/apidoc/org/osgi/framework/package-tree.html (1 of 2) [4/27/2000 12:30:06 PM]
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0 interface org.osgi.framework.Servicel istener

o interface org.osgi.framework.Ser viceFactory

0 interface org.osgi.framework.ServiceRefer ence

0 interface org.osgi.framework.Ser viceRegistr ation

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
Release 1.0 Final

PREV NEXT FRAMES NO FRAMES

Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.
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OSGi Service Gateway API Specification: org.osgi.service.http Class Hierarchy

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
FRAMES NO FRAMES Release 1.0 Final

PREV NEXT

Hierarchy For Package org.osgi.service.http

Package Hierarchies:
All Packages

Class Hierarchy

o classjavalang.Object
0 classjavalang.Throwable (implements java.io.Serializable)

0 classjavalang.Exception
o class org.osgi.service.http.NamespaceException

Interface Hierarchy

0 interface org.osgi.service.http.HttpContext
o interface org.osgi.service.http.HttpService

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
FRAMES NO FRAMES Release 1.0 Final

PREV NEXT

Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.
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Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
FRAMES NO FRAMES Release 1.0 Final

PREV NEXT

Hierarchy For Package org.osgi.service.device

Package Hierarchies:
All Packages

Interface Hierarchy

0 interface org.osgi.service.device.Device
0 interface org.osgi.service.device.Driver
0 interface org.osgi.service.device.DriverL ocator

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
FRAMES NO FRAMES Release 1.0 Final

PREV NEXT

Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.

http://curie.eng/OSGi/spec/apidoc/org/osgi/service/device/package-tree.html [4/27/2000 12:30:22 PM]
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Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
Release 1.0 Final

PREV NEXT FRAMES NO FRAMES

Hierarchy For Package org.osgi.service.log

Package Hierarchies:
All Packages

Interface Hierarchy

o interface java.util.EventListener
0 interface org.osgi.servicelog.L ogL istener

o interface org.osgi.service.log.L ogEntry
0 interface org.osgi.servicelog.L ogReader Service

o interface org.osgi.service.log.L ogService

Overview Package Class Tree Deprecated Index Help OSGi Service Gateway
PREV NEXT FRAMES NO FRAMES Release 1.0 Final

Copyright (c) The Open Services Gateway Initiative (2000). All Rights Reserved.
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