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About me: llya Shinkarenko

>

\4

Software Engineer / Architect
» Eclipse RCP, OSGi
» Spring, JBoss AS
» Other stuff: Android OS, Flash/Flex, Red5 etc.

Working in IT since 1997
» Java since 1999

>

\4

» Eclipse expertise since 2004

>

\4

Consulting, workshops, seminars
» Eclipse RCP / OSGi
» HCI, Usability, Screen Design

» E-Mail: llya@shinkarenko.org

we share expertise
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About the Eclipse Training Alliance

» Founded December 2005 by WeigleWilczek and Innoopract
» WeigleWilczek now drives the initiative

» Offerings:
» International one-stop delivery of high quality Eclipse training classes
» Certificates
» Coaching and consulting

We share expertise

we share expertise
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Our Training Classes

» RCP
» Developing RCP
» Advanced RCP

» OSGi

»

»

Developing OSGi
Advanced OSGi

» Other

»

»

»

»

»

»

Administration Training
Architecture Training
Developer Training
Methodology Training
Eclipse SOA Workshop

HYPERIC System
Administration Training

» Modelling

»

»

»

»

»

»

Eclipse Modeling (EMF & GMF)
EMF Professional

Graphical Modeling with GMF
MDD with Eclipse Modeling

MDD in the context of Software
Engineering
Advanced MDD with Eclipse

Modeling and
openArchitectureWare

we share expertise
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Contact Europe

Please contact us for details:

Eclipse Training Alliance
c/o Weigle Wilczek GmbH
Heiko Seeberger
Martinstrasse 42-44
D-73728 Esslingen

Phone +49 711 459998 0
Fax +49 711 45 99 98 29
www.eclipse-training.net

Training courses

Avail yourself of our
specialists' long-time
Ecdlipse expertise.

more | |

—E@—' Eclipse Training Alliance
we share expertise

On-site

| Need flexibility \ - Become a "Certified

| regarding contents and Eclipse Developer”!
|

| location? 25% off - for orders

mers| | until 01.04.09

The Eclipse Training Alllance - we share expertise

The Eclipse Training Alliance is a
unique pool of experts throughout
the world committed to applied
Eclipse and OSGI related learning.

Founded in 2005 by WeigleWilczek -
a leader in application development
with O5GI and Eclipse RCP - the
Alliance pools the extensive Eclipse
know-how of its associate
companies. This concept allows us to
cover a broad scope of topics -
worldwide and in real-time.

Capitalize on many years of Eclipse Visit us on EclipseCon!
expertise either in one of our
scheduled training courses or in
tailored on-site training and
coaching sessions.

Legal notice FAQ

we share expertise
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Contact India

Please contact us for details:

I- .

. . =

ANCIT Consulting e

Mr.Imran S

84, Rajiv Gandhi Nagar, ' ‘ I_

Sowripalayam,

Coimbatore, TN, India

PIN 641028 C/J
Z

T +91-422-6461778 D

certification@ancitconsulting.com \ C]

we share expertise
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Eclipse RCP / OSGi Certification Program

AUTHORIZED ECLIPSE
PERSONNEL ONLY

( 1—;@;—:— Eclipi:ih'al:gggﬂjlg Alliance 8 WEIGLEWILCZEK w




Workshop Objectives

» Practical coverage of advanced plug-in development topics

» Tips and tricks for plug-in development

» How to achieve production quality of my Eclipse plug-ins?

we share expertise
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About You

» EXperience with:

» ... development of Eclipse RCP-based applications?

» ... development of plug-ins for Eclipse IDE or other application?

» ... development for OSGi / Equinox platform?

we share expertise
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Person Manager Product

£ Persan Manager Ul Product

File Window Help

i} |
Ef[ i Person Manager} [
!Jﬁ 5&_1:%;%};;_:_2@4 GEE || @ Anna Ollenstadter | @ Jonas Kanner | f Lena Guter 2 I =gl

First narme Last name =5 Marne

Anna heier First narme Lena ([H
Anna Cllenstidter sk imarre Guker

Christian Biller

Christaph Wanders fdarees

Ernily Stutz Street

lonas Karner City |

Lara Gerner I
lena Guter ||

Lena Frii & Edit Person

Lean Mi 3 Delete Delete iy

Luis Stermel

hdarkus kAiller Contact Data

bl Ganz Phone

Paul heier Ernail

Paul Ibber

Sarah kA ler i

Sarah kAiller

Tim Korber

Wera hdrier g

we share expertise
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» Person Manager Product review

» Labl. Eclipse Workbench
» make your plug-ins play Eclipse rules: respect the Ul Guidelines

» Lab2. Plug-in philosophy
» make the core flexible: introduce OSGi services

» Lab3. Data binding
» get rid of cumbersome Ul code

» Lab4. Extension-points
» make the product extensible

» Lab5b. Adapters
» take advantage of other platform mechanisms

» Lab6. Presentation API
» make your product look different

» Lab7. Provisioning
» make your product manageable with p2

>

v

Tools Tips and Tricks (bonus)
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»

»

»

»

»

Lab structure

Retrospection
» what should be improved?

Goals
» what do we want to acheive?

Theory
» what do we need to know?

Implementation details
» how do we do it?

Retrospection
» what else could be improved?)

\—
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Person Manager 1.0 projects set up

' — 4
% Package Explorer i E|| @ =
P jf,‘.l prn.1 0

. =2 arg.shinkarenko.pm.core

- =4 org.shinkarenko.pm,core.test
s :LjJ org.shinkarenko,prm,ui
> B org.shinkarenko.prm,uitest
a 151 prabuild
> =% org.shinkarenko.prm.build
> =% org.shinkarenko.prm feature
» = orgshinkarenko.pmtarget
» = orgshinkarenko.pm.updateSite

we share expertise
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> Labl. Ecipse Workbench

»

»

»

»

»

»

»

Lab2. Plug-in philosophy
Lab3. Data binding
Lab4. Extension-points
Lab5. Adapters

Lab6. Presentation API
Lab7. Provisioning

Tools Tips and Tricks (bonus)

we share expertise

N
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Lab 1. Workbench philosophy

» Retrospection:
» The Person Manager works fine as a standalone RCP application

» Goals:
» Make sure that Person Manager plug-ins behave properly in another
environment (e.g. being hosted by Eclipse IDE)
» Theory:
» Eclipse Ul Guidelines
» hittp://wiki.eclipse.org/User_Interface Guidelines

we share expertise
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Top 5 Eclipse Ul Violations

»

»

»

»

»

»

Low quality graphics or not consistent with the Eclipse style
Poorly organized or sized dialogs and wizards

Useless dialogs

Cryptic error messages

Assuming more importance than other contributions
» The Product Manager violates this! Let's see how and fix it.

http://wiki.eclipse.org/User Interface Guidelines#Top Ten Eclipse Ul Violations
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PM hosted in Eclipse SDK Product

= Person Manager - Persan - Eclipse Platform [Elglﬁ

—1|
File | Edit Mavigate Search Project Run| File | fWindow | |Help "Wi_ndqw Help

= - L EEE T T e

||§ Persons E?: B El_ Eﬁllya Shinkarenko Eﬂ-' - O
I Firstnam:‘: Last narme Mame
Ily= Shinkarenko First name  Iiya
Hehn Frevar Last name Shinkarenko
Address
Street
City
7P
State
Country
Contact Data
Phane
Emmail

we share expertise
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Implementation details

1. Extract all application-specific code into a separate plug-in:

- =2 o-g.shinkarenko.pra.ui
4 =% o-g.shinkarenko.pr.uiapalicztior
a B e
4 B orgshnka-enko.pmiouiapplication.inte-nal
- 4] Application java
- 1] Application&ctionEarddvisarjava
- 1] Applicationyorkbench&dwisorjava
- [J] Applicationorkbenchifind omddwisor java
4 = ME] &M
4= MANIFEST.MF
I.,:_Tl build. properties
-@: plagir.xml

2. For RCP-standalone mode add this plugin into:
»  Product Configuration

» Feature

»  Launch configuration(s)
»  Create two launch configs: RCP-standalone and SDK-hosted

( /_—;@a—— Eclipse Training Alliance 19 WEIGLEWILCZEK w
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Result

= Person Manager - Eclipse Platform = | {E]
File Edit Mavigate Search Project Run  Window Help

ﬁ = | kg % T i "%"f" b | v ol %P 8 i Ef [D Fesource
| & Persons EEI | =2

First nam; Last name

iIhva Shinkarenko

lahn Tresar

_=-I<>
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What can be improved?

» Make sure your Product can properly host other plug-ins, e.g.
Eclipse SDK:

& Person Manager UL Produg o5

Fiun File_ Wind_u'g}!' Hel_p _Sea(c_h

—

B A nE (B e
Ef[ & Person Manager]
|J§ Persons 33| =0

Fitst name Last name

Tlya Shinkarenko
lohn Trewar
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» Labl. Eclipse Workbench

s Lab2. Plugrinphiosophy

» Lab3. Data binding

» Lab4. Extension-points
» Lab5. Adapters

» Lab6. Presentation API
» Lab7. Provisioning

» Tools Tips and Tricks (bonus)

we share expertise
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Lab 2. Plug-in philosophy

» Every complicated application has to be open for extension
» Generally good practice
» Better integration with other technologies
» More business opportunities
» Way to avoid “proprietary closed application” FUD

we share expertise
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Bundle Granularity

» Open questions:

» What should be the size of a Bundle?

>

\4

What functionality should be provided by a Bundle?

>

\4

When to separate functionality into different Bundles?

>

\4

How to organize Features?

» ...

we share expertise
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What should be the size of a Bundle?

» |t depends...

» |f you don’t have much experience:
» Separate core and Ul functionality into two bundles

» Then separate functionality into different bundles if:
» it has the potential of reuse
» e.g. Update, Views, Editors
» itis a self-contained block
» e.g. domain model, Help, Views, Editors

» it should be updated separately

( ,_—@, Eclipse Tralmng Alliance 25 WEIGLEWILCZEK w




Extensible vs. Extension based applications

» Two approaches:

» Extensible applications
» i.e. Photoshop, MS Office, Mozilla

» Full size application core with
extension interface

» Extension based platforms
» I.e. Emacs, Auto CAD, Eclipse

» Minimalistic runtime, that includes
extension mechanism

» High level language
» Extension points mechanism

| Ext || Ext || Ext || Ext |

Ma

in application

| plug-in || plug-in || plug-in |

plug-in |

plug-in

plug-in

plug-in

Runtime kernel |

(_»—::_—‘_@E-':ﬂ Eclipse Training Alliance 26
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Extension Based Platforms

» Application core acts as a container for extensions

» All functionality is implemented inside extension modules
» |n case of Eclipse those are Plug-ins

» Benefits:
» More open and transparent
» Core functionality developers and those who extend applications share
same programming approach

» Easy to replace most functionalities

( ,__-©, Eclipse Tralnlng Alliance 27 WEIGLEWILCZEK w




Implementing Extensions

» Two ways for Eclipse based applications:

» Extension registry: Extension Points
» standard in case of Eclipse

» OSGI Services

» What to choose depends on actual requirements:
» Metadata injection?
» Runnable code injection?

»
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PM Core Retrospective

» Core bundle is designed fairly good, but it is not really flexible:

Core

Ul

Person
IPersonRepository

CoreActivator#getRepository()

CoreActivator.getDefault()

~ . getRepository (). loadPersons ()

PersonRepositorylmpl

(,-:@g-f
—

Eclipse Training Alliance

we share expertise
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Lab Goal

» Make possible for others to contribute core implementations:

Core Ul
Person : context.getServiceReference
IPersonRepository ( IPersonRepository.class.getName 0)

Core.Extl c Core.ExtN ?
/ 4
PersonRepositorylmpl PersonRepositorylmpl

( g@'ﬁ:f Eclipse Training Alliance 30 WEIGLEWILCZEK w
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OSGi Layers

Life Cycle g
=

Execution Environment

Native Operating System

» http://www.osqi.org/About/WhatlsOSGi

we share expertise

(‘,—3@"::' Eclipse Training Alliance 31 WEIGLEWILCZEKW




OSGi Services

» Bundles may register services in OSGi Service Registry

bundle SENiCeE bundle

listen

Arrerride
public void start (BundleContext context) throws Exception |

super.start (context) :
plugin = this:

final IPersonBFepository personBepository = new DuntnyPersonBepository ()
context.registerlervice (IPersonRepository.class.getame (), personBepository, nuall)

E

Alrrerride
public void stop(BundleContext context) throws Exception |

plugin = null;
super.stop (context) ;

32 WEIGLEWILCZEK
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OSGi Services

» Other bundles may get the registered services:

final 5String servicelNamws = IPersonRepository.class.getlame()
final ServiceReference serviceReference = ctxX.getierviceReference (servicelame) !
if [(serviceReference == null) {

throw new PMException("Person Repository Zervice cannot bhe found™) ;
3
personFepository = [(IPersonRepository) ctx.getlerwvice (serviceReference) ;

» Or listen to their lifecycle:

final String serviceNaume = IPersonBepositorv.class.getName()
final ServiceTracker serviceTracker = new ServiceTracker (ctx, servicelame,
new ServiceTrackerCustomizer ()
Arrerride
public void removedZervice (ServiceReference reference, Chiject serwvice) |
log("Femowved service: " + service) !
H
Arrerride
public void modifiedService (JerviceReference reference, CObhject service] |
logi("Modified service: " 4+ service):
H
Averride
public Chject addinglervice (ZerviceReference referencel |
personRepository = [(IPersonBepository) ctx.getlService (reference) ;
log("Aidding service ref: " + reference + "-->" 4+ personBepository) !

return personBepository:

Hi:
serviceTracker.openl()

we share expertise
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Implementation steps

»

»

»

»

»

Clean the Core:
» Leave only external interfaces and Java beans
» Remove the CoreActivator
» Remove all internal packages

Create a new bundle
» import package(s) from Core
» Create a service interface implementation

Register the service
» Use the #start(BundleContext) method of the bundle activator
» Don't forget to make sure this bundle starts before clients!

Fix the clients:

» replace all CoreActivator.getDefault().getRepository()  calls with quering
the OSGi Service Registry

» You may choose different strategies depending on your scenario
Have fun with flexible Core!

( ,.-@; Eclipse Tralnlng Alliance 34 WEIGLEWILCZEK w




What can be improved?

» Use ,Whiteboard Pattern for IPersonListeners instead of registering
them directly in IPersonRepository

» will also fix the bug when the list view listens to the stale repository

» Ul could react more user-friendy when a PersonRepository is not there

» Implement Resource-based Core:
» Register it as a service

» Make the *.person files be opened with Person Editor
» add ,person” to the list of extensions
» make FileEditorInput be able to adapt to Person

» Introduce OSGi Services declaratively
» see org.shinkarenko.pm.core.ds plug-in

( ,.-@; Eclipse Tralnlng Alliance 35 WEIGLEWILCZEK w




» Labl. Eclipse Workbench

>

v

Lab2. Plug-in philosophy

> Lab3 Daabinding
» Lab4. Extension-points

» Lab5. Adapters

» Lab6. Presentation API

» Lab7. Provisioning

» Tools Tips and Tricks (bonus)

we share expertise

(/____{@r Eclipse Training Alliance 36 WEIGL EWI LCZEK w




Lab 3. Data Binding

public class Person |

private

private
private

private
private
private
private
private

private
private

String

SJtring
String

Itring
String
String
String
String

String
String

id:

firstMName:
lastlMame:

street;
city:
zip:
state:;
Ccountey;

phone:
emails

Mame

First narme | Christian

Last name  Steibel

Address

Street
City
Zp

State

Country
Contact Data

Phone

Ernail

we share expertise
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Person Editor without Data Binding

public PersonEditorController (PersonEdicorComposite cmp, MHodifyListener modifylisctener) {
this.cmp = cmp:
this.modifyListener = modifyListener;
addModifyListener [}

prirvate void addModifyListener () |
this.cmp.txtFirstiame . addModifyListener (modifyListener) ;
this.cmp.txtlastllame , addModifyLiscener imodifylListener)
this.cmp.txt3treet, addModifyListener (modifyListener) 2
this.cmp.txtCity.addModifyListener (modifyListener)
this.cmp.txtIip.addModifylListener (modifylListener);
this.cmp.cxtitate, addModifyListener imodifyListener)
this.cmp. txtCountry. addllodifyListener (modifyListener) ;
this.cmp. txtPhone . addModifyListener (modifyListener) ;
this.cmp.txtEmail.addModifyListener (modifyListener);

prirvate void removeModifyListener ()] {
this.cmp.txtFirstiame. removellodifylistener (modifylListener);
this.cmp.cxtlastllame, removellodifyLiscener imodifyliscener)
this.cmp.txt3treet. removellodifyListener (modifyListenser) ;
this.cmp.txtCity. removelModifylistener (modifyListener) ;
this.cmp.txtIip.removeModifyListener (modifyListener)
this.cmp.txtitate, removellodifyLiscener imodifylistener)
this.cmp. txtCountry. removeModifyListener (modifyListener) 2
this.cmp. txtPhone . removeModifyListener (modifyListener)
this.cmp.txtEmail.removeModifyListener (modifyListener)

rolid modelZview (Person perzon) {
removeModifyListener ()

cmp . txtFirstlame . setText (toNotNellStringiperson.getFirstName () ) ) ;
cwp . txtLastame ., setText [ toNotNullStringiperson.getlasctName () ) )
cmp . tXtitreet ., setText (toNotNullString(person.get3trest (1))
cmp.txtCity. setText (toNotNullStringiperson.getCity (1))
cmp.txtIip.setText (toNotNullString|person.getZip i)}

cmp. tXtitate ., setText (toNotNRl1String(person.gecitate () )] 2

cmp . tXtCountry. setText (ftoNotNullStringiperson. getCountey (1))

cmp . txtPhone. setText ( toNotNullString(person.getPhone (1)) ;

cmp . txtEmail.setText (toNotNullString(person.getEmail (1)) ;

addlodifyListener (] ;

roid viewZmodel (Person person) {
person.setFirstName (crp . cxtFirscName..gecTexc () ) 2
person. setLastName (cwp . txtLastName .. getText (1]
person.set3treet (cmp.txt3treet.getText ()1
person.setlity (cmp. txtCity.getText ()
person.setiip(cwp.txtiip.gecTexci));
person.set3tate (cmp.txt3tate.getText (1) 2
person.setountry (cmp. txtCountry.getText (1]
person. setPhone (cop . txtPhone . getText ()] ;
person.setEmail (cmp.cxtEmail.gecTexc () ) 2

private static String toNotHull3tring(final String s) {
return (g != null) ? 3 : "7

we share expertise
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Same Editor with JFace Data Binding

public FersonEditorController (PersonEditorCowposite cmp, final PersonEditor editor) |
this.cmp = cwp:
initBinding (cwp, editor):

private void initBinding(PersonEditorComposite ckp, final PersonEditor editor)
Realm. runii thbefault (3WTObservables. getRealmicwp . getDisplayi) ), new Runnable() {
public void runi() {
hindingContext = new DataBindingContext():
final Person person = | (PersonEditorInput) editor.getEditorInput ()] .getPersoni():
hindWalues (person) ;

I
J4 Zet dirty flag on any target change ewvent
for (final Chiject binding @ bindingContext.getBindingsi())
[ (Binding) binding) .gecTarget () .addChangelistener (new IChangelListener () |
public wvoid handleChange (final ChangeEvent event)] {
editor.marklictw (] ;

private vroid bindValues (Person person)
bind(cwp.txtFirstName, person, "firstcHlame™)
bind(cwp.txtlastlawe, person, "lastMNamwe'™)
bind(chp.txt3Itreet, person, "strest'™);
bind(cwp.txtCity, person, "ocity™):
bind(cwp.txtIiip, person, "zip™):
bind(cmp.txt3tate, person, "state™):
bind(crmp.txtCountry, person, “"country™);
bind(cmp.txtPhone, person, "phone™):
bind(comp.txtEmail, person, "email™):
bindingContext.updateTargets () ;

private void bhind(final Text txtWidget, Person person, 3tring fieldlame) |

final UpdateValue3trategy updateCnRequest = new UpdateValueStrategy!
UpdateValueltrategy. POLICY ON REQUEST) ;

hindingContext.bindWalue (3WTChservabhles. chsaerveText (titWidget, 3UWT.Modify), PojoChservables
.observeValue(person, fieldMame), updatetnRecquest, updatetnRecquest):

»—_-;_@E'f Eclipse Training Alliance 39 WEIGLEWILCZEK
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Data binding in an enterprise application

Java Model

Ul

(4_—:—‘-
g—

©a—- Eclipse Training Alliance
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Ul Data Binding

public class Person |

private

private
private

private
private
private
private
private

private
private

String

SJtring
String

Itring
String
String
String
String

String
String

id:

firstMName:
lastlMame:

street;
city:
zip:
state:;
Ccountey;

phone:
emails

Mame

First narne  Christian
Lastnarme Zteibel
Sddress
Skreet
City
Zp
State
Country
Contact Data
Phone

Ernail

we share expertise
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Data Binding
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Data Binding with IObservableValue

#getValue() #setValue(v)

implements

implements
P IObservableValue

IObservableValue

#setValue(v) #getValue()

(ﬁ@":’ Eclipse Training Alliance 43 WEIG LEWI LCZEK w
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UpdateValueStrategy: Validators

/\

afterGet

; beforeSet
Validator Validator
#getValue() #setValue(v)
implements implements
IObservableValue IObservableValue
#setValue(v) #getValue()
beforeSet afterGet
Validator Validator

\/

we share expertise
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UpdateValueStrategy:. Converter

afterConverter
Converter )
Validator
afterGet beforeSet
Validator Validator
#getValue() #setValue(v)
implements implements
IObservableValue IObservableValue
#setValue(v) #getValue()
beforeSet afterGet
Validator Validator
afterConverter
Validator Converter

we share expertise
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UpdateValueStrategy

» UpdateValueStrategy for targetToModel / modelToTarget
allows to customize the binding:

» updatePolicy
» defines when update is done (never, on request, on changes)

» converter

» conversion of values if the model type differs

» Vvalidator

» define rules for checking the value before changing values

( ,_—@, Eclipse Tralmng Alliance 46 WEIGLEWILCZEK w




How do | get the observable values?

» Use factories:

» For SWT widgets: SWTODbservables

» For regular Java Objects: PojoObservables

» For Java Beans with PropertyChangeSupport: BeansObservables

we share expertise
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Data Binding with IObservableValue

PojoObservable SWTObservable

cmpPerson
IXtEmail

we share expertise
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Observing APl examples

» Factory methods return always instances of |IObservableValue:

» Observing different properties of a SWT widget, e.g.
» Text: SWTObservables.observeText(widget, SWT.Modify)
» Enabled: SWTObservables.observeEnabled(widget)
» Editable: SWTObservables.observeEditable(widget)

» Observing a Pojo bean property:
» PojoObservables.observeValue(object, "myProperty")

( ,__-©, Eclipse Tralnlng Alliance 49 WEIGLEWILCZEK w




Where do all the bindings happen?

Data Binding Context

public class Person |
Marne

private String id: First narme | Christian
Last name  Steibel
private Itring firstI'-IamEb‘/'o

private String lastlame: Address

Street
private String street;

private String city: O‘f A'(D':it}-"

private 3tring =zip: O: :Oz[p
private String state; O$

private String country: *>C)Shﬁ
Country

private String phone!

private String email: Contact Data
Phone

Ernail

we share expertise
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DataBindingContext

» A DataBindingContext manages a set of bindings

» Useitto
» bind observables: bindValue()
update values on request: updateModels() / updateTargets()
query bindings: getBindings()
guery validation status: getValidationStatusProviders()

>

\4

>

\4

>

\4

we share expertise

( *“3@5’:’ Eclipse Training Alliance 51 WEIGLEWILCZEK w




DataBindingContext#bindValue

» A binding connects two Observables and makes sure their values
are synchronized. Bindings are created by calling:

dbContext.bindValue(IObservableValue target,
|ObservableValue model,
UpdateValueStrategy targetToModel,
UpdateValueStrategy modelToTarget );

we share expertise
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Setting up JFace Databinding

» Bind a Pojo’s field to an SWT widget example:

Fealim. runii thDefaul £ (3WTOhservables. getRezlm(display) , new REunnable (] |
public wvoid runi()
DataBindingContext be = new DataBindinglontext (]

TpdateValuelitrategy w2t = new TpdateValueldtrategy (UpdateValueldtrategy.OLICY ON REQUEST) ;
TpdateValuelitrategy tim = new TpdateValueltrategy (UpdateValue3trategy.lPOLICY UPDATE) ;

bo.bindValue |
3NTOhservables. ohserveText (CextWidoget, SWT.Modifv) ,
PojoChservabhles. chserreValue(pojoBean, "propertyMName™) ,
tim,
mzt):

Yi:

»—_-;_@E'f Eclipse Training Alliance 53 WEIGLEWILCZEK
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What can be improved?

Attach ControlDecorators to indicate invalid entries:

»

»

& *Anna Biller &2

= O

Mame

First nameﬁ |

Last nare  Biller
Lddress

Street

City

ap

State

Country

Contact Data

Phone

Bt

See Kai Todter's blog entry ,Eclipse Databinding + Validation + Decoration”

http://www.toedter.com/blog/?p=36

(,_.—@__, Echpse Tralnlng Alliance
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» Labl. Eclipse Workbench

» Lab2. Plug-in philosophy

» Lab3. Data binding

» Labs. Extension-points
» Lab5. Adapters

» Lab6. Presentation API

» Lab7. Provisioning

» Tools Tips and Tricks (bonus)

we share expertise
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Lab 4. Extension Points

» Retrospective:
» No user input validation in the Person Editor

» Goal:
» Implement field-level validation support:

ﬂ *ﬂ“i i er ﬁ =8
Mame

First nar‘ma.B |

Last nare  Biller
Address

Street

City

AP

State

Country
Contact Data

Phone

Ernail

» Allow 3rd plug-ins to contribute their own field validators
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Relationship Extension Point / Extension

1 *

depends on

[ Defining Plug-in } Extending Plug-in

declares declares

@nsion Point\ sombdtes o Extension

provides some
functionality

sets a contract

implements
/ Interface /4 d Java class

we share expertise
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Extension Point Editor

K . . - . — ™
4] org.shinkarenkao.prm.ui.editors.validators exsd 22 m
Person Editor Validators Preview Reference Docurnent (7)
Extension Point Elements =| Elem ent Details
Specify the XML elements and attributes which are allowed Froperties for the "walidator” element.
in this extension paint,
Marme: walidator
& extension New Element Deprecated: () true @ false
4 =ea REQUENCE
é@ walidator (1 - Translatable: true @ false
Bk tai Description:
- :
S id blew Choice “alidatar can be attached to one of Person's fields in -
S namme the Person Editor,
4 @& validator
T feld
%;. class i

DTD Approxim ation

EMPTY -

Cryepvieny | Definition | Source |

we share expertise
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Process the available Extensions

» At runtime you will now be able to access the contributed extensions

and do something with their data:

IExtensionRegistry registry = Platform.getExtensionR
IConfigurationElement[] cef = registry.getConfigurat

"validator"
ce

cef ) {

for (IConfigurationElement

AbstractFieldValidator v = (AbstractFieldValidator)
ce.createExecutableExtension (" class
String fieldld = ce.getAttribute(* fieldld

/[ TODOdo something with the validator and fieldld

"org.shinkarenko.pm.editor" ,

")

egistry();
ionElementsFor(

);

")
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What can be improved?

» Define validator priorities and more sofisticated validation rules

» Create a generic java bean editor
» Input: array of field names
» Output: an editor with fields, validators etc
» EMF deals with stuff like that
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Practical Hints / Advice

Do not hesitate to define own application specific extension points

>

\4

>

\4

Use your own extension points
» Avoid “backdoors”

>

\4

Put some effort into documenting extension points
» This will help contributors a lot!

>

\4

Take care of compatibility

» Extension point definitions are contracts between you and those who
extend. Respect them!
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» Labl. Eclipse Workbench

» Lab2. Plug-in philosophy

» Lab3. Data binding

» Lab4. Extension-points

> Labs. Adapters
» Lab6. Presentation API

» Lab7. Provisioning

>

v

Tools Tips and Tricks (bonus)

we share expertise
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Lab 5. Adapters

» Retrospective:
» Person objects are not viewable with standard Eclipse Properties view

» Goals:
» Allow the Properties view display Person‘s properties
» Do the same without having to touch Person's plug-in code

» Theory:
» Adapters and |IAdaptable
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Eclipse Properties view

» Displays the properties of the Window's Current Selection:

[% Package 3 T Hierarchw Eﬁ'fJLlniq =g

-

EE & ¥
-~

- 455 =Other Prajects

+ 450 training-rep

> 15 additions

» 15 contacts

4 ‘.f—a =pmowverl 1 osgi_services
r '[:‘é- arg.shinkarenko.prm.core werl 1 osg
s '[:‘é- org.shinkarenko.prm.core test werl 1)
s hﬂ =org.shinkarenko.proai werl 1 osgi 3
» IL—S- org.shinkarenko.prouitest werl 1 o:

4 15 pm.add
s '[;_—‘é- org.shinkarenko.prm.core.durnrmy we
B IL—‘DJ- org.shinkarenko.prm, core resources

» IL—S- org.shinkarenko.prm.uieditorwalidate
s IE'ISI‘ org.shinkarenko. prouiproperties [w

a 15 pr.build

» Tz org.shinkarenko.pm.build  [wurst.bo

S B S B CRTTN RN PSRV e TR TTES PRI S N E
4| 1] [ 3

o 3
El Properties 23 & F'ru:uhler‘ns\l & Searn:hw =l Cu:unsu:ule}

= O

= =

Property Walue
Info
derived false
editable true

last modifier 12, Juli 2009 21:26:08

linked false

location Chde wearkspacesheclips..,
hatre org.shinkarenko.prm.core
path forg.shinkarenko.prm.core

Eclipse Training Alliance
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IPropertySource

» How does the Properties View work?
» The object in the Current Selection must be an IPropertySource

» What does it mean: ,the object must be an IPropertySource  “?

» be a direct implementor of IPropertySource

public class Person implements |PropertySource {/**/}

» or can adapt to IPropertySource
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|Adaptable

» What does it mean ,the object can adapt to IPropertySource”?

» to implement |Adaptable and be able to return an IPropertySource on
request

public class Person implements |Adaptable {/**/}

» or to have a registered IAdapterFactory which would be able to
adapt Person to IPropertySource

we share expertise
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What is an Adapter?

» In object-oriented software systems, an adapter simply adapts
(converts) an object of type A to another object of relevant type B

» Eclipse provides the interface |IAdaptable to address the adaption
of an object:

public interface IAdaptable {
public  Object getAdapter(Class adapter);

}

» Since model objects should not depend on Eclipse,
AdapterFactories can adapt all objects. Even if the objects do

not implement IAdaptable
» How does this work?

we share expertise
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|AdapterFactory

» Such a factory provides adapters for given adaptable types:

public class AdapterFactory implements IAdapterFactory |

Alrrerride
public Class[] getidapterlisti()] |

return new Class[] { IPropertyiource.class };
}

[Arrerride
public Chiject getldapter (Chiject adaptabhleChject, Class adapterType)l |
if [adapterType == IPropertyZource.cla=ss £& adaptabledbhject instanceof Person)
final FPerson p = (Perzon) adaptableCbhiject:
return new IPropertySource(] {[]

b
return null;

we share expertise
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Registering the Adapter Factory

» Implemetations of IAdapterFactory can be registered with the
platform:

» programmatically:
Platform.getAdapterManager()

registerAdapters(adapterFactory, Person.class);

» or declaratevely:
» see E.P. org.eclipse.core.runtime.adapters

<extension
point="org.eclipse.core.runtine.adapters™>
~factory
adaptableType="org.shinkarenko. pmm.core . Person™
class="org.shinkarenko.pm.ui.properties. ddapterFactory™s>
<adapter
type="org.eclipse.ui.views.properties. IPropertydource ™
</adapter:
</ factory:
</fextension>

( *“3@5’:’ Eclipse Training Alliance 69 WEIGLEWILCZEK w
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» Loose coupling of domain objects with Ul related objects

» AdapterFactory might provide several different adapters like
IWorkbenchAdapter

we share expertise
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» Labl. Eclipse Workbench

» Lab2. Plug-in philosophy

» Lab3. Data binding

» Lab4. Extension-points

» Lab5. Adapters

» Lab. Presentation API
» Lab7. Provisioning

>

v

Tools Tips and Tricks (bonus)

we share expertise
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Lab 6. Presentation API

» Retrospective:
» the product looks fine, but a little bit like Eclipse IDE...

» Goals:
» provide custom look-and-feel
» let users decide which Presentation to use
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Default Vista Look & Feel

% Person Manager UI Product = B
File  Windaow Help
]
B | @ Person Manager
| § Persons 22 | 21 = 8| & Jonas Konner |  LaraRubrecht E@,J @ Lean Ullenbusch =
First nvame Last name Marme |
Anna Guter First name | Lara
Bttt Petzald Last name Iiul.Jrec.I'.{t
Christoph Schrnidt o
Ermily Korber il
Emily Hildebrandt street
Ernily Jahn City
lonas Kanner |
Lara Coster |
Lara Rubrecht State
Lena Mopp Country
L Friedel
= ik Contact Data
Lean Gerner
Leon Ullenbusch Phane
Luis Jahn Email
Markus Eller
hax Gerner
Sarah Schimidt i
Tirm Konner
Vera Meier =l Properties &2 = ¥ =0
Wera Tronne Property Walue
Email I
First Marne Leon
Last Marme Ullenbusch

» Looks nice

... but doesn’t it look a bit like the Eclipse IDE?

_.:‘-@Z’ Eclipse Training Alliance
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Custom Presentation

& Person Manager UI Product |ﬂ|
File ‘Window Help
cH
B | & Person kanager
Persons 2% (| Markus Ollenstadter G
Marme
First n;me Last name First name  Markus
Anna Hildebrandt Last name  Ollenstidter
Christian Jahn Address
Christian Lugger
Christian Wanders St
Christian Ibber City
Christian Gerner 7P
Ermnily Wanders
Erviily Friedel State
Ernily Biller Country
Lena Hildebrandt Contact Data
Lena Rubrecht o
Luis Maller one .
Markus Cllenstidter Email
xar:us Sgbr;cht @ Lena Rubrecht 23
Markus ch & Christian Vanders B
s .Dpp i Markus Ollenstadter 23
Paul Biller
Paul Meier Properties G
Paul Kanner :‘=:=> i
Yera Meermann Property Walue
Ermail
First Mame Markus
Last Mame Qllenstadter
Email

» Looks differently compared to the Eclipse IDE. Can increase
application usability.

»—_-;_@E'f Eclipse Training Alliance 74 WEIGLEWILCZEK

we share expertise




Person Manager Presentation Design Goals

» Title area with no icons, but gradient fill
» |Image-based close button for closable Parts

» Button-like tabs, taking the whole Part width
» Different gradient fills for selections
» Roll-over effect on mouse over
» Tabs should only be visible if there’s more than one tab

|l=[@] = |

ddddddd

cccccc

PPPPP

=1
B3 [|B3 |83 88

EEEEE
MMMMMM
aaaaaaaaaaaaaaaaaaaa

\\\\\
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What I1s a Presentation?

» Usually RCP applications contain Parts:
» Views
» Editors

» The Presentation customizes only the layout and Look & Feel of
part containers . This has several drawbacks:

» Not the whole application's Look & Feel can be customized with the
Presentation API

» No Look & Feel skinning like in Swing

» Presentation can provide custom widgets within the part containers
and behavior

we share expertise
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Presentation Responsibilities

» Control the layout and visibility of...
» Parts
» Menus & Toolbars
» Drag & Drop regions

» Create the Look & Feel for part stacks...
» Tabs
» Title
Buttons (Close, Maximize, Minimize)
Borders

>

\4

>

A4
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A Minimal Presentation

» A Presentation that only displays a Part
» No borders, tabs, menus
» Only the top Part of the stack is shown

Contact Window

& ) Show View

First name  Last name First name | lohn
John Doe
Urs Maier

Max Mustermann

Last name | Doe

Street 526 West 26th Street
City Mew York
1P 10001

State Mew York

Country | United States of America

Phone | +1 646 123 4567

Email | john.doe@eclipse-trainint.net

we share expertise
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Creating a “Minimal Presentation”

» Create a Presentation factory

» Extend org.eclipse.ui.presentationFactories

» Provide class , id and name of your Presentation:

<extension point="org.eclipse.ui.presentationFactories ">
<factory
class="net.eclipsetraining.contacts.ui.presentation.MinimalPresentationFactory*
id="net.eclipsetraining.contacts.ui.presentation.MinimalPresentationFactory*
name="Minimal Presentation" />
</extension>

( ——=(@= Eclipse Training Alliance 79 WEIGLEWILCZEK w
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AbstractPresentationFactory

» The abstract super class for your Presentation factory has the
following API that needs to be overridden:

public abstract class AbstractPresentationFactory {
public abstract StackPresentation createEditorPresentation(
Composite parent, IStackPresentationSite site);
public abstract StackPresentation createViewPresentation(
Composite parent, IStackPresentationSite site);
public abstract StackPresentation createStandaloneViewPresentation(
Composite parent, IStackPresentationSite site, boole an showTitle);

( ——=(@= Eclipse Training Alliance 80 WEIGLEWILCZEK w
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Presentation Activation (Eclipse IDE)

type.i‘\ii-:er text

» Go to “General/Appearance” in the preferences

Appearance

» Choose a Presentation (e.g. “2.1 Style”) and restart Eclipse

General
Appearance
Capabilities
Compare/Patch

Current presentation:

| Eclipse 21 Style Presentation

|| Override presentation settings

Content Types
Editors
Keys
Markers
MNetwork Connections
Perspectives
Search
Startup and Shutdow)
Web Browser
Workspace
Ant
Help
Install/Update
Java
Mylyn
Plug-in Development
Run/Debug
Team
Vs
File Content
Ignored Resources

Editor tab positions

@ Top Bottom

Wiew tab positions

Top (@ Baottom

Perspective switcher positions

@ Left Top Left Top Right

Show text on the perspective bar

Current theme:

Default (cufrent)_

Description:

[ Show traditional style tabs
[¥] Enable animations

[ Restore Defaults I [

Apply

|

Lok

Cancel

]

_—‘-“@:’ Eclipse Training Alliance
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Activation with Preference

» Create <some_name>.ini file with content:
org.eclipse.ui/presentationFactoryld=<ID>

» |ID is the Presentation id, e.g. for the “2.1 Style”:
org.eclipse.ui.internal.r21presentationFactory

» Specify program arguments:
- plugincustomization <some_hame>. ini

» Or create a default file: plugin_customization.ini or
preferences.ini

» Advantage: Those will be detected by the launcher automatically

we share expertise
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Creating a real Presentation

» Useful for...
» Corporate design or Look & Feel
» Product branding & product families
» Application usability

» Think of...

» Drawing borders, visible focus

\4

>

\4

Buttons (close, minimize, maximize)
Tab Look & Feel
Menus (System, View and Part)

>

\4

>

\4

» SWT advanced knowledge (operations with GC) needed

we share expertise
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Kal Todter's MP3 Manager Presentation

» http://max-server.myftp.org/trac/mp3m

FY MP3 Manager

File Window Help
[ o A

File System View % | Philippe Saisse - The Girl With Botticelli Eyes.mp3

= Chkatmp3iMix (13) || 1D3 Tags
[2] Boney James & Rick Braun - Grazi
[2] Carlos Santana f. Michelle Branch
[2] Chris Botti - Streets Ahead.mp3
o| Fourplay - Bali Run.m itle: e Girl With Botticelli Eyes
[2] Fourplay - Bali R p3 Titl The Girl With B [li Ey
[2] Incognito - L'are En Ciel De Miles. =
[2] Jeff Kashiwa - Hyde Park.mp3
[5] Jeff Lorber - Ain't Mobody.mp3 Album: Halfway 'til Dawn
@ Mareon5 - Sunday Morning.mp3 Tiack 1
Mew Radicals - You get what you,
| Philippe Saisse - Halfway 'til Dawr || Year

| Philippe Saisse - Images.mp3 Genre: Acid Jazz

Philippe Saisse - The Girl With Bot =
N 1 | 3 Comment:  Great song!

for: Civkai\mp3\Mix\Philippe Saisse - The Girl With Botticelli Eyes.mp3

Artist: Philippe Saisse

2002

@l Legical Yiew

B Virtual Table View

| |= Virtual File System View
= File System View 3| SengInfo | Tech Info |

we share expertise
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Andrel Loskutov's Extended VS Presentation

»

http://ohloh.net/p/skindeclipse/

= Plug-in Development - arg.shinkarenko.workshop.patterns/src/org/shinkarenko/workshop/patterns/Person.java - Eclipse SDK

3_7‘J org.shinkarenkosworkshop.pattern
=i JRE Systern Librang [JawaSE-1.6]
=i Plug-in Dependencies
B src

£H orgshinkarenkoanvorkshop,
[3] Activatorjava
_,'—Jj Persamjava
(= META-INF
[sib build properties
= org.shinkarenkowarkshop.pattern
1= orgshinkarenkowarkshop.plugins

public class Person {
private 3tring name;
public Person(3tring name) {

super () ;

this.namwe = name;

4

Errar Log - Workspace Log

= |-[E]
File Edlt ﬁyn §pgr;e Rgfa.ci_:.or Mauiga.te .Se._a.r.ch Er.ojgc.!: }.I_Uindo}l}r ﬂ“elp. |
I‘ & B && @®PL $-0-%- BExe~ PO i [ Pugrin Deve | |
B E®E S e &1
| Package Explarer w _ [ =||orgshinkarenkosvorkshop.patterns/srcfargfshinkarenkofnorkshop/patterns/Pe = » _ O x||Cutline o A o e
[£ Package Explorer|3:l3!ug-|ns; [J] Activatar L’TJPerson| e 28w e w
= \=’I=(>| @ package org.shinkarenko.workshop.patterns: - H# orgshinkarenkowvork
1= docs

@ Person
i@ harne  String

9 Person(String)

T

Error Log| @Ta:ksi[,ﬁ__.ljrohlerrusi

f_-,fpe filter text

Message Plug-in Date =
@ While loading class "org.eclipse.pde.internal.core org.eclipse,osgi 2009-07-09 20:19:52.109 L l]
| il | b & Repository link provider took owver 53 to execute = org.eclipse.mylyntasks.ui 2009-07-09 20:17:03.299 -
:0 | Wifritable Srmatt Insert I 18 |
| | |
— —— =
P—  — . o .
——=\W/~  Eclipse Training Alliance
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» Labl. Eclipse Workbench

» Lab2. Plug-in philosophy
» Lab3. Data binding

» Lab4. Extension-points
» Lab5. Adapters

» Lab6. Presentation API

o LabT.Provisoning

» Tools Tips and Tricks (bonus)

v
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Lab 7. P2 — the New Generation Provisioning

» Restrospective:
» No possibility to update the Person Manager plug-ins

» Goals:
» Deliver the Person Manager with p2 support

we share expertise

( 13{@‘&:— Eclipse Training Alliance 87 WEIGLEWILCZEK W




Headless Build

» Goal: Build Plug-ins outside the Eclipse IDE

» Requires RCP SDK & the Delta Plug-ins

» Build files defined per RCP application
» The application should have a Feature Plug-in!

» Build will be run as an Ant task:
» build.xml  for the Ant build
» build.properties file to feed the build
» customTargets.xml file to customize the build

we share expertise
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PDE Build

customTargets.xml

VVVVVYVVYWVY

“Pligins~ i

Ant Script
Generator

Features
Ant Scripts

Plug-ins

build. ti
uild.properties IEEE

P2
Repositories

Build Config |l PDE Build | | Output

: )




PDE Build Template for an RCP Product

» Create a new simple project called <YOUR_NAMESPACE>.build
for the build configuration files

» Copy the files build.properties and customTargets.xml
from

» <ECLIPSE_DIR>/plugins/org.eclipse.pde.build/
<VERSION>/templates/headless-build /

» to build/

» Edit build/build.properties:
product
» archivePrefix

>

\4

>

\4

buildDirectory

» baselLocation

\4

>

\4

baseos, basews, basearch

! : )




Final build components

» The final out-come of the build is a zip packaged RCP application

4 N

Best practices:

Use an extra build Plug-in for each application!
Create a Feature for the application!
Separate the Eclipse IDE from the SDK!
Copy the Delta Pack into the SDK!

J
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P2 — What are the Goals?

» Greater Goals

» The benefits of RCP but no complicated management
» Enable Enterprise Client Management

» Easy installation and easy updates e
» Revert to a previous version e
P — . e e - 7| & Contast Detail
» Installaton L. -
» Roll out across the network
» Use the P2 Installer
» Update
» Update from within the client
» Perform stealth updates ‘wmmj
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» Before P2 there was the update mechanism...

»

»

»

»

Was working fairly ok
Could not always properly resolve dependencies

Only plugins/  folder and Extension Locations could be used to add
Plug-ins to an installation

Update sites could be used to share Plug-ins across instances

» ...

» Now thereis P2...

»

»

»

»

»

It works but is still very new
Manages complete installation (including .exe and .ini  files)

Can be used to install, update and build
Special new dropins/  folder for adding new Plug-ins

Uses Bundle pooling to share Plug-ins

93




How to P2-ify the application

» Export the product and generate a Metadata repository

» Install the product with the Equinox headless installer

» Point your product to the generated repository

» Change the product’s code

» Re-export the product and re-generate the Metadata repository

» Update the product from the running application

: : ;




Why the update does not work after export?

» Our application is not P2-ready yet
» |t does not contain a P2 directory

» Itis not under P2’s management because P2-support has to be
activated explicitly in a separate step

» The generated Metadata repository contains our application in an
“Installable format”

» For “installing” P2-support there is a special application:

| org.eclipse.equinox.p2.director.app.application J

» This application is called the Equinox headless installer

( o




The Equinox Headless Installer

»

Parameters:
» -metadataRepository URL Pointing to the repository directory
» -artifactRepository URL Pointing to the repository directory
» -installlU Installable Unit from contents.xml
» -version The version of the IU (optional)
» -destination Where to install
» -profile A Human readable label for the install
» -bundlepool Where to store the Plug-ins (== destination)
» -profileProperties a comma sep. list of <key>=<value> pair
» -p2.0S OS (e.g. win32)
» -p2.wWs Windowing System (e.g. win32)
» -p2.arch Architecture (e.g. x86)
» -roaming Allows the install to be moved
» -vmargs -Declipse.p2.data.area <destination>/p2

The last VM arg specifies where the P2 registry can be found
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Sample p2fy script

eclipse.exe

-application org.eclipse.equinox.p2.director.app.application

-metadataRepository file:c:/pm/repository
-artifactRepository file:c:/pm/repository
-destination c:/pm/install

-bundlepool c:/pm/install

-version 1.0.0

- installlU org.shinkarenko.pm.product

-profile PM

-profileProperties org.eclipse.update.install.features=true
-p2.0s win32

-p2.ws win32

-p2.arch x86

-roaming -debug -consolelog

-vmargs -Declipse.p2.data.area= c:/pm/install/p2
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The Result

» Use the product identifier to install an executable object

» Use a“...feature.group " Installable Unit (1U) to install a Feature

» Check contents.xml for available IUs

—T o
=)
— =l
_ s
 ooftware Updatesand Add-ons — ————
Installed Software Available Software —
. Update... -
Name Version [—
G Contactsthe RCP Way 100 ]
_Bevert Configuration...
Open the 'Automatic Updates' preference page to set up an automatic update schedule.
Close

! : )




P2 and Build Pitfalls

» PDE Build Ant Task: run in same JRE as the workspace

» Automatically add Update Site URL: doesn‘t work (at least) on Vista
» tweak p2.inf for that

» Cannot revert to original installation

» ...and still many many more
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P2 Export Pitfalls

»

»

»

Building in Software Sites
http://www.eclipse.org/newsportal/article.php?1d=1829&qgroup=eclips

e.platform.pde#1829

Update site URL in ,Available Software Sites*
http://www.eclipse.org/newsportal/article.php?1d=6382&qgroup=eclips

e.technology.equinox#6382

Composing and updating custom Eclipse distros
(by Andrew Niefer)
http://aniefer.blogspot.com/2009/07/composing-and-updating-

custom-eclipse.html

» Example in Eclipse CVS:
dev.eclipse.org:/cvsroot/eclipse/pde-build-home/examples/adt.builder
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Books

Certification

Did you reach your goals?
Q&A
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“Eclipse Plug-ins” “Eclipse Rich Client Platform”

( “Building Commercial Quality Plug-ins” )

by Eric Clayberg by Jeff MCAffehr |
and Dan Rubel and Jean-Michel Lemieux
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Eclipse RCP / OSGi Certification Program
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Eclipse RCP / OSGi Certification Program

» Prove your competence — get certified!
» ,Certified Eclipse RCP Developer”
» ,Certified OSGi & Equinox Developer*

» Which skills are required?
» The exams are based on the training classes of the ETA.

» Of course you are allowed to start the exam without having joined any
class.

» How can | get certified?
» Special offer for Eclipse Summit India!
» Visit http://www.eclipse-training.net/india/certification
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License

THIS WORK IS PROVIDED UNDER THE TERMS OF THE
CREATIVE COMMONS Attribution-NonCommercial-NoDerivs 2.0
GERMANY PUBLIC LICENSE
(http://creativecommons.org/licenses/by-nc-nd/2.0/de/deed.en US)
AND PROTECTED BY COPYRIGHT AND/OR OTHER APPLICABLE
LAW. ANY USE OF THE WORK OTHER THAN AS AUTHORIZED
UNDER THIS LICENSE OR COPYRIGHT LAW IS PROHIBITED.
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