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"Classit Java applications

Java Standard Edition:

» Linear global class path

» Only one version of every library per application

» No component nor module concept above the classes level

» Totally different deployment models for different kind of
environments

Java Enterprise Edition:

» Hot deployment possible, but requires special deployment
types (e.g. WARs, RARs, EARS)
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OSGis dynamic!
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I
DynamicOSGapplications

» Deployment unit:
» Bundle = JAR + additional manifest headers

» Supports dynamic scenarios (during runtime)
» Update
» Installation
» Deinstallation

5 © Kai Todter, Gerd Wutherich, Martin Lippert; Licensed under Creative Commons AttribldimommercialShare Alike 3.0 Germahjcense



I
Dynamic Swing OSGI Demo

PersonManager (Dynamic Swing 0561 Demo)]

File Actions Help

& Add Person & Delete Person = AddVCard =g Delete VCard - Edit VCard

[ Tree View | T Table 1n.u’ita1.|'|.r._"| I Bundle View tH 1

| # | Symbolic Name | State

com.siemens.ctpm.uiviews treeview ACTIVE
com.siemens.ct.pm.ui.actions.person ACTIVE
com.siemens.ct. pm.model. minimal RESOLVED
com.siemens.ct.pm.uiviews tableview ACTIVE
com.siemens.ctpm.model.basic ACTIVE
com.siemens.ctpm.ui.actions vcard ACTIVE
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How to get the Demo?

» The PM Demo project home page is.
http://max-server.myftp.org/trac/pm

» There you find
» Wikl with some documentation
» Anonymous Subversion access
» Tracissue tracking

» Licenses
» All PM project sources are licensed uné&t

» Swing Application Framewo(BSR 296) implementation is licensed
under LGPL

» Swing Workers licensed undektGPL

» The nice icons frolgamFamFarare licensed under th€reative
Commons Attribution 2.5 License
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http://www.eclipse.org/legal/epl-v10.html
https://appframework.dev.java.net/
http://www.gnu.org/copyleft/lesser.html
https://swingworker.dev.java.net/
http://www.gnu.org/copyleft/lesser.html
http://www.famfamfam.com/lab/icons/silk/
http://creativecommons.org/licenses/by/2.5/
http://creativecommons.org/licenses/by/2.5/

I
The first Impressions

» "Wow - OSGI does dynamic install, uninstall and update of
odzy Rt Sa>x GUKA&a Aa 022f Xb
»L R2Yy Qi YySSR (2 0GF1S OFNB 2F Rey
»L R2Yy QO YSSR (2 0O0KAY]l lo62dzi GKA:
Everything is done automatically under the hood

Objects are changed/migrated and references to objects are managed
all automatically

Huge bulk of magic
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» This is all wrong!!!
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If its all magic, why this?

e Java - Eclipse SDK - /Users/wuetherich/Documents/workspace (@)
Jti- B30 Q- | B #H G- |& 4 7§ &)ava [ CVs Reposit..
J"v:“v";, vv
' W N N
Package E 83\:': outline| = 8 i
==
It is strongly recommended you restart the system for the changes to take effect.
For some add-ons, it may be possible to apply the changes you have made without
restarting. Would you like to restart now?
( ) ( Apply Changes ) E'—N‘es:—‘)
,0 5 & (=] N
[2 problems (@ Javadoc (@ Declaration fE Console 22 = BElv v 8
No consoles to display at this time.
0 | =
T
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The basic idea

» OSGI controls the lifecycle of bundles

» It allows you to install, uninstall and update bundles at runtime
» |t gives you feedback on all those actions

» But it does not change any objects or references for you
» "No magic"

» OSGiI gives you the power to implement dynamic applications
» How you use this power is up to you
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What Is the problem?
|DSGiFramewc:rI{ b

@i/’”@

JRE / Execution Enwironment h
05 fHardware b
dependency

» Bundles have dependencies, e.g. package or service
dependencies

» Dependencies have to be handled with respect to the dynamic
behavior!
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System overview

-

IMiewContribution IActionContribution

com.siemens.ct.pm.ui views. <. > com.siemens.ct.pm.ui.actions. <, =

1 1

'-\_ view and action contributions /

IPersonManager

com.siemens.ctpm,model <, > com.sigmens.ctpm.made com.siemens.ct.pm.application

'\ domain model /.

org.jdesktop. application com.siemens.ct.pm_extender

application infrastructure
\_2PP /
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Package Dependencies

-~

IMiewContribution IActionContribution

com.siemens.ct.pm.ui views. <. > com.siemens.ct.pm.ui.actions. <, =

'-\_ view and action -:':anfrjhu-ins -I _,-"l

IPersonManager

com.siemens.ctpm,model <, > com.siemens.ct.pm.application

\_ domain model J ﬁ

Q _-:} A org.jdesktop application I com.siemens.ct.pm_extender

uses
classes o application infrastructure Y,

» EXport of packages withxportPackage
» Import of packages viemport-Packageor RequireBundle
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DigressionBundleLifecycle

INSTALLED STARTING

refresh sl — — - policy

update /

RESOLVED

unm;raﬂ
+[ UNINSTALLED i

ACTIVE

uninstall

stop

STOPPING

i
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I
Installing

| INSTALLED i

EH ] META-INF
| MANIFEST.MF

| org.jdesktop.application
- org.jdesktop application.impl

| INSTALLED
=] META-INF
| MANIFEST.MF
FH— com.siemens.ct.pm....

» Makes a Bundle persistently available in the OSGI Framework
» The Bundle is assignediaique Bundle identifieflong)
» The Bundle State is set WSTALLED

» The Bundle will remain in the OSGi Framework until explicitly
uninstalled
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I
Resolving

| RESOLVED i

EH ] META-INF
| MANIFEST.MF

| org.jdesktop.application
- org.jdesktop application.impl

| RESOLVED
=] META-INF
| MANIFEST.MF
FH— com.siemens.ct.pm....

» Wiresbundles by matching imports to exports

» Resolving may occur eagerly (after installation) or lazily
» There is no API for resolving

» After resolving> Bundle is in state RESOLVED
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I
Uninstall

| RESOLVED
=] META-INF
| MANIFEST.MF
FH— com.siemens.ct.pm....

I UNINSTALLED i
»
= META-INF

— - MANIFEST.MF

org.jdesktop.application
H—FH org jdesktop.application.impl

Ve

»X NBY20WSa || .dzyRftS FTNRY (KS
» The Bundle State is set to UNINSTALLED

» If the Bundle is an exporter: Existing wires will remain until
» the importers are refreshed or
» the OSGI Framework is restarted
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Update and Refresh
%ﬁersmnﬂﬂﬂ I

l RESOLVED
= META-INF
L] META-INF L | MANIFEST.MF
| MANIFEST.MF o
G —Ms com.siemens.ct.pm....

org.jdesktop.application

8 org jdesktop.application.impl

{ Bundle-Version: 1.1.0

EH ] META-INF
| MANIFEST.MF

| org jdesktop.application
4 org jdesktop.application.impl

» Update:
» Reads in the Bundle again

» |f the Bundle is an exporter: Existing wires will remain until the
Importers are refreshed or the OSGI Framework is restarted

» Refresh:
» All the bundle dependencies will be resolved again
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What does this mean?

-~

IViewContribution |ActionContribution

com.siemens,ct.pm.ui views, <. > com.siemens.ct.pm.ui actions <. =

1

'-\_ view and action -:':anfrjhu-ins -i /a

IPersonManager l
com siemens ot pm.model <, > |:} J com.siemens. ctpm.model I A com.siemens.ct.pm.application I

\ domain model J
com . siemens.ct.pm.extender

1

~

s

uses stale S—
classes reference -\‘ application infrastructure ,/’

» Update or uninstall of bundles can lead to stale package
references

» Refresh> restart of the bundles
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We need to rethink designs

» Just modularizing into bundles with clearly defined package
dependencies is not enough!

» We need to think about dynamics while building the system
» We need to think even more about dependencies

» We need to rethink typical wellknown designs
» More will follow
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Best Practices: Package Dependencies

» Only iImport packages that are really used/needed
» Use ImportPackage rather Requhigundle

» Only use RequirBundle when it comes to spitackages

» This Is the unfortunately the case in many bundles of the Eclipse
platform!

» -> Reduce coupling
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I
Service dependencies

» One way taeduce coupling
» Split interface and implementation into different bundles
» Lookup implementation(s) dynamically
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