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What is RAP?

= Component-oriented development
" Based on Eclipse Workbench (+ SWT, JFace)

= Based on Eclipse plug-ins
o Dependency management
o Extension points

o Lifecycle management

o Modular Ul (similar to Web 2.0 mashups)




The Goals of RAP

= Support Java
o Using the full Java APl (compare with GWT)
o Based on Java-based widget toolkit

= Uses component-oriented model (OSGi)
o Modular (Eclipse extension points)

o Can be used without web/Javascript coding




Why RAP?

= Skill preservation
o Eclipse RCP knowledge reusable

= Single sourcing

o Common technology for client and web application




How well does it work?

= Eclipse/RCP code...
o 70-90% reusable
o RAP implements a(n increasing) subset of RCP
o But incompatibilities

o Important: multi-user support
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Not only RCP appearance...

<f~j - v @ /u} ’[_] http:{{127.0.0.1:2869/rap?startup=mail ['l B

click me 0 I click me 1 | click me 2 |

In Qut Qver Under Through Perspective 1 Perspective 2
Content The content goes here

@ This is Text for chapter 0. 0 recep ivedik fragman
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But Still an Eclipse Workbench

commands perspectives

selection service




Views, Editors

v http:ff127.0,0,1:2869)rap?startup=mai

editors

Drafts Subject: Thisis a message about the cool Eclipse RCP!

e@mail.org
Date: 10:34 am

sent From: nicc

This RCP Application was generated from the PDE Plug-in Project wizard

- adad g top-leve | menu and toolbar with actions
VIeWS - create views that can't be closed and
multiple instances of the same view
- perspectives with placeholders for new views
use the 1"‘.¢1 “ 100Ut \‘,\‘f‘ 1




Architecture

RCP Application RAP Application

|




Architecture

= RWT (RAP Widget Toolkit)

o Web-based implementation of SWT
o Uses qooxdoo Javascript library

"= Most SWT-based library works (mostly)

" Important difference: multiuser behaviour

o Application bundles are shared between sessions




Internals

= Server centric
o Entire business logic in server

= Browser
o Javascript based rendering
o Since RAP 2.0 uses a JSON for communication

= User event results in state change
o = evaluated by the server

o State delta traverses on the network




For the developer...

- org.eclipse.rap.demo 0 *DemoTreeviewPart.java X

® * Copyright (c) 2002-2006 Innoopract Informationssysteme GrdbH.[]
package org.eclipse.rap.demo;
®import java.util.irrayList;[]
public class DemoTreeViewPart extends ViewPart implements IDoubleClickListener {
private TreeViewer viewer:;
= public void createPartControl( final Composite parent ) {
viewer = new TreeViewer ( parent );
viewer.setLabelProvider (new DecoratingLabelProvider (new LabelProvider (),

new LeafStarlLabelDecorator())):
viewer. set.cl

viewer. @ setCellModifier{ICelModifier modifier) void - Columnyiewer |The AbstractTreeViewer implementation of this

viewer. @ setChildCount{Object elementOrTreePath, int count) void - T method checks to ensure that the content provider is an

get3ite @ setColumnProperties(String[] columnProperties) void - Columi| IIresContentirovider.

¥ @ setComparator(YiewerComparator comparator) void - Structy
@ setComparer(IElementComparer comparer) void - Structured

© setContentProvider(IContentProvider provider) void - Treevi
=  private £

public

Press 'Ctrl+Space’ to show Template Proposals




For the developer...

- org.eclipse.rap.demo 0 *DemoTreeviewPart.java X

® * Copyright (c) 2002-2006 Innoopract Informationssysteme GrdoH.[]

package org.eclipse.rap.demo;
®import java.util.irrayList;[]
public class DemoTreeViewPart extends ViewPart implements IDoubleClickListener {

private TreeViewer viewer:;

RCP programming

= public void createPartControl( final Composite pare _ JDT and PDE features
viewer = new TreeViewer( parent ):;

viewer.setLabelProvider (new DecoratingLabelProvidces HTTP’ HTM |_, Javascript knowledge not
ale  nceded (by default)

viewer. set.cl

viewer. @ setCellModifier{ICelModifier modifier) void - Columnyiewer |Th
viewer. @ setChidCount(Object elementOrTreePath, int count) void - T
get3ite @ setColumnProperties(String[] columnProperties) void - Columil

¥ @ setComparator(YiewerComparator comparator) void - Structy
@ setComparer(IElementComparer comparer) void - Structured

© setContentProvider(IContentProvider provider) void - Treevi
= private £

public
if | < ‘ >

Press 'Ctrl+Space’ to show Template Proposals




RAP Application Execution / Debug
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i ¥ 5= o Y -
type filker text (Y2 8 B Name: | RIS
0= org.eclipse.rap.ui.themes type filter text |

[ Main | &= Bundles - Arguments | (57| Settings | £ Tracing | B Environment | = Common
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& Tasks B_ P — E Console Eiié Include optional dependencies when computing required bundles

add new workspace bundles to this launch configuration automatically

hln ranenles Fa dienlaw ak thic Fime




RWT Architecture

More
application
specific

Domain models

‘ JFace: Viewers etc. '

SWT

Domain models

‘ Viewer components [

RWT

One programming model:
Object-oriented Java

One programming model:
Object-oriented Java

Everything below this line is encapsulated by the widget library

HANNY W

IE Netscape4 MNetscape & Opera AlHwin32) so (Linwd jnilib (MacOS X)) ...

Rendering Kits
for low-level languages: HTML , JS, CSS

Native libraries
for low-leve| languages: C/ C++

Browser (client)




RWT

Most basic widgets available

Workbench widgets (CTabFolder,
CBanner)

Tabltem 0 | Tabltem 1 | Tabltem 2

. — Default Controls
Browser widget ©

Push Eclipse Javal —
Tree, Table ) eifel Lo
Check Item 1 Python
Ruby D |
O Radio 1 Item 2 srua 5
(%) Radio 2
() Radio 3
See example code
Column 1 - Column 2 Col 0 Col1+ Col 2 Col 3 Col 4
=0 7 §{Mode_1 abc Item0-1 Ikem0-2 Ikem0-3 '~

u . Node iklmnop

| Item1-1 Iteml-2 Iterni-3
----- “Subnode  jkimnop (] Item2-0  Item2-1  Item2-2 Item2-3 Itemsz
U I:| um ]
—

jklmnop
»»»»» - | YMode_4 jklmnop

Ttem3-0 Item3-1 Item3-2 Item3-3 Ikem:
Item4-0 Item4-1 Item4-2 Item4-3 Ikemd




RWT Layouts

= All layouts available:

o Grid, Row, Fill, Form, Stack
o Basically the same as SWT Layouts Bl = Wide Button 2

= Behaviour

o Server calculates layout with pixel

precision Button 3

B4 Button 5




Event Handling

= All SWT Listeners supported
o SelectionListener
o ControlListener

o ShellListener — ]
o Menulistener E:: st least five characters s,
O - nput text koo short!

" JFace data binding, validation also works




RAP Hello World

Hello, Worid!

public class RUTHello implements IEntryPoint {

public Display createUI() {
Display result = new Display():
final Shell shell = new Shell( result );
RowLayout layout = new RowLayout():;
layout.justify = true;
layout.pack = true;
shell.setLayout | layout )
Label label = new Label| shell, SUT.CENTER ):
label.setText (| "Hello, World!™ ):
shell.pack():
shell.openi):
return resulct; ~

<extension
id="org.eclipse.rap.demo.demoentrypoint®
point="org.eclipse.rap.ui.workbench.entrypoint”>
<entrypoint
class="org.eclipse.rap.tutorial.HelloWorld"”
parameter="default"/>

# S e




Extensibility (Custom Widgets)

= Possible, but requires deep understanding
o Component developer: Javascript, qooxdoo, RAP

o Application developer: only Java API

= Example
o Google Maps integration

N s Talk Details @) Intro

: RAP Help

p— - ,‘ ‘
= e Santa Clara GC & S
| And;Tennis Club " 0”% e
_ %
T > #
| * i 0 ,040 '
: 3 -
‘ i
oo West Valley
mesﬁwﬁlTion CoBege %
- l“, v
-- -e R ) Map data




RWT Customization (Themes)

= Unique description
= CSS-based theming
o More powerful than Eclipse 4 CSS
o Widget settings
* Size
* Colors
* Fonts

o Works for custom widgets (if implemented)

In Qut Qver Under Through
e




Branding

) It's tea-time - Mozilla Firefox
Edit

Fil

View History Bookmarks Tools Help

ile
| http:/flocalhost: 9094 /tea [" P| <’_ﬂ > - @ {LJ‘ g'l ) ]‘\ ’

Confirm

File Window Help 9 Are you sure you want to navigate away from this page?
% @ @ & | % @ @ & I Do you really want to leave the party?
M = Selection View 23 | Press OK to continue, or Cancel to stay on the current page.
[+ Rnant Calartinn | An L oK J [ Cancel ]
<extension ) ) )
point="org.eclipse.rap.ui.branding">
<branding

id="org.eclipse.rap.demo.brandingl"”

servletName="tea" ) )
defaultEntrypointId="org.eclipse.rap.demo.entrypointl"
themeId="org.eclipse.rap.demo.alttheme"

title="It&apos;s tea-time"

favicon="icons/favicon2.ico"

bod¥="body.html"

exitConfirmation="Do you really want to leave the party?">

</branding>
</extension>




RAP and JFace

= JFace viewer framework works as expected
o TableViewer, TreeViewer
o Provider, Sorter, Filter, Decorator
o Cell Editor
= Dialogs
o Standard dialogs (MessageDialog, ErrorDialog)

o Modal dialogs

MNew Project [customer 1]

I, Please enter project name!

o Custom dialogs -

Please enter project name:

= \Wizards




RAP and Workbench

Workbench Window

Menu Bar

‘ Workbench Parts Workbench Page

Cool Bar = B |' (VM- Talk Details (1) Intro = 8
U :‘ ct SR o | ' [ Karte |[ satelit ][ Hybrid
ontacts ) . Katlsruhe. Deutschland . : I
Lk B Jorai vl ]
~-=]x Apoel Renate ‘

%» Sternberg Ralf § . ‘ Sy Dialog
- Freundlich Frida . %

. XD Appel Lothar Change User Data
kg Herrmann Riidiger (onlin
] Outgoing Please correct the input data which is marked red.

& Incoming

4|y

adt-West : Ka'b‘
nensladl-OSI 0 I

Firstname:

(D Tracks Lastname:
t @ Business Track Street:

- @ C/C++ Developmen: Track ) i
':; (BOF] C/C++ Developme Clt)" Larlsruhe |
4] (D) What's New in CDT 4 ‘ Ko %'

'3

Kdeﬂo

" Country: Deutschland
[T (L) Assembling your open tstadt

[ ¥ (1 C/C++ Source Coge If| Username: \2co) ‘&

£ (5) Autctools Demo

2] [5)CDT40:sasytouse 3
: & (S)Intelligent Ccmmand | Confirm Password ’ see I |
& | (S) Multl-platform develo)

[{:= (STH3642) Extending CD1 The password and its confirmation are not the same. Address

Database Development Trac ] ]

Director's Choice Track

s9ens iaunddnu

. e Y 4‘ e
Kartendaten @200 jeleAtlas _/N/z«mcsbedm U Dite

Passwor e

L Find logeed in

Edlipse Project Mashup Track
Fundamentals Track
Industry Verticals Track




RAP and Workbench

= View w
o Full SUppO rt E'_gzzeﬂpmn ::i::zammmcmm
o Outline, Properties |

= Editor

o Multi-page editors as well

= Perspective
o Built-in perspective switcher

= Actions, Commands




Workbench jobs, tasks
= Support for Job API

o Run in background
o Progress Monitors

PR CAENTRV IOl & Progress X

Long Running Action: 19505022
I

Mumber counting: work done: (30%)

Long Running Action: 26469
—

Mumber counting: work done: (28%)




Forms, Data binding

= Data binding works
= Eclipse Ul Forms works

A VAR - A ¢ Eclipse Form X = B8

Hello, Eclipse Forms

This is an example of a form that is much longer and will need to wrap.

Text field label: ’

[] an example of a checkbox in a form

= Expandable Composite title

We will now create a somewhat long text so that we can use it as
content for the expandable composite, Expandable composite is
used to hide or show the text using the toggle control

¥ Section title
This is the description that goes below the title

() Radio 1
() Radio 2




RAP Deployment

= An RAP application can be deployed to
o JEE Server konténerbe (WAR)

e Uses OSGi Servlet Bridge
o OSGi standalone (default)

e Uses Jetty as web server




RAP — More information

= http://www.eclipse.org/rap/

= http://rapblog.innoopract.com/

= http://www.ibm.com/developerworks/library/os-
eclipse-richajax1/

= http://www.infog.com/news/2008/06/eclipse-
ganymede-
rap;jsessionid=A0CC55BBF7B9C7CB44D51CD26D6
FB6EE




RAP and RCP Together:

Single Sourcing in Practice




Main Differences

RCP RAP

File System File Upload
Graphical Canvas Limited Canvas
One User Multiple Users

Y




Session Management

= Multiple users => session management
o No static/singleton states!

o RWT session store
 RWT.getSessionStore()




RWT Session Management

= Querying Session id:
o RWT.getSessionStore().getId();

= User-specific session info

o RWT.getSessionStore().getHttpSession().p
ut(key, value);

= Session listener

o RWT.getSessionStore().addSessionStorelLis
tener( mylListener);

= HttpServletRequest object also available
o RWT.getRequest();




= Different Ul paradigm

= Window in window
o Problematic

“)) Demo - Moxzilla Firefox =10l x|

O CI Osa b | e F4jl Szerkesztés Nézet FElézmények Konyvielzsk Eszkozok  Stad

v c X Y IC]‘http://127.0.0.1:1406/rap?starmp=workﬂow LT v IP.."]Gx:u:uge / |®1 w

| 1 vemo (=] E

................................

File
One

Two
Three




= Solution - advisor:

@Override
public void preWindowOpen () {
IWorkbenchWindowConfigurer configurer =
getWindowConfigurer () ; No border
configurer.setShellStyle (SWT.NO TRIM) ;

@Override
public voild postWindowOpen () {
final IWorkbenchWindow window =
getWindowConfigurer () .getWindow () ;
Shell shell = window.getShell ()
shell.setMaximized (true) ;

Maximalized
windows




Single Sourcing

= Common functionality between RAP and RCP
o Minimal costs
o Common codebase

* Few code duplication
= |dentify Ul-specific code

o Use target platforms

o Use plug-in fragments




Plug-in fragments

= Not a standalone plug-in
o Defines a host
o No Activator (no separate lifecycle)

o No unique classloader for fragments
* Reuses host classloader

= Tipical uses
o Multilanguage support

o Multiple platform support




Single Sourcing with RAP fragment

= Host plugin: RCP
o Optional dependencies:
* org.eclipse.ui
* org.eclipse.rap.ui
*= Fragment: RAP
o Every RAP-specific code goes here

o Entry point

o Branding




Hiding API differences

= Use common base classes

public abstract class AboutActionHelper ({

private static final AboutActionHelper IMPL;

static {
Class clazz = AboutActionHelper.class;
Object newInstance = ImplementationLoader.newlInstance( clazz );
IMPL = ( AboutActionHelper )newlInstance;

}

public static IWorkbenchAction create( IWorkbenchWindow window ) {

return IMPL.createlInternal ( window ) ;

protected abstract IWorkbenchAction createlnternal ( IWorkbenchWindow
window ) ;




Hiding API differences

" Load implementation using reflective API

public final class ImplementationLoader {

public static Object newlInstance( Class type ) {
String name = type.getName() ;
Object result = null;
ClassLoader loader = type.getClassLoader()

try |
Class clazz = loader.loadClass( name + "Impl" );
result = clazz.newlInstance();

} catch( Throwable t ) {
//

}

return result;

private ImplementationLoader () {}




Hiding API differences

= RAP-specific implementation
public class AboutActionHelperImpl extends AboutActionHelper ({
private static final class AboutAction extends Action
implements IWorkbenchAction {
private AboutAction() {
setText ( "About" );
setId( "aboutAction" );
}
public void run () {
MessageDialog.openInformation (null, "About", "About");

}
public void dispose () {}

}

protected IWorkbenchAction createlInternal ( IWorkbenchWindow
win ) |
return new AboutAction();




Hiding API differences

= RCP-specific implementation

public class AboutActionHelperImpl extends AboutActionHelper ({
protected IWorkbenchAction createlInternal ( IWorkbenchWindow
win ) |
return ActionFactory.ABOUT.create(win);

}




Target Platform Management

= No custom workspace required
= Add required plug-ins to the target platform

[ =l
1 £ Edit Target Definition =lolx|
. Target Content @
Edit the name, description, and plug-ins contained in a target. @
]

Name: | Rich Ajax Platform 1.2

Locations | Content | Environment | Arguments | Implicit Dependencies |
The following list of locations will be used to collect plug-ins for this target definition.

(= C:\Program Files\eclipse\configuration\org.edlipse.rap. target-1. 2\edlipse (75 of 75 included) Add...
Edit...
T e
Add Content Remove |
Select a source of plug-ins. temove All I
(= Directory
@Installah’on
Features
| software Site

One or more features (groups of plug-ins) from an installation. The plug-ins included
in the features will be added to the target definition.

™ show Plug-in Content

@ < Back I Next > I Einish | Cancel I
@ | Finish I Cancel

ECYETEM 1782



RAP Branding

= Different options than in RCP (extension point)

o servletName
* For the URL (default: rap)

o defaultEntrypointld
* Application entry point

o themeld
* (CSS) Theme identifier

o title
 For the HTML title

o favicon

o body
* Additional HTML code for the page body

o additionalHeaders gyermekelemek
* Additional HTML code for page header




RWT Theming

= Widgetek appearance

= CSS-like definition

A

}

font: 12px Tahoma;,

TableItem:even {

}

background-color:

#eef7ff;

Changes default
font for all
elements

Background for
table even rows




RWT Theming

= Selectors:
o Widget (Button, List...)
o Style (PUSH, TOGGLE, CHECK, RADIO, BORDER, FLAT)
o State (hover, pressed, disabled, selected)
= Properties:
o color
o padding
o border
o font

= Reference:

o http://eclipse.org/rap/developers-guide/devguide.php?
topic=theming.html&version=2.2




RWT Theme Editor
= RAP Theme Editor

o Form-based editor

o Preview functionality

o http://wiki.eclipse.org/RAP _Theme Editor

=0
Widgets
Widgets Themeable Properties
This section lists all themeable Widgets and their sub- This section lists all properties from all CSS rules that
components apply to this widget:
T ]
- Button[PUSH].special
1 Combo [E color: transparent
~ B CoolBar background-color: #0000
Coolltem border: 2px solid #c0cOcO
v [4] CTabFolder bl o padding: - not defined -
(4] CTabltem o spacing: - not defined -
» [ Group Aa font: 12px Arial
Bl Label
» B4 Link o]
—_. . b

Styles, States and Variant

Styles, States and Variant of the selected widget that Property definition
can be styled separately

The selected property is defined for the following

W PUSH [ ] TOGGLE [] hover widgets:
[[] CHECK [ ] RADIO [] pressed Button[PUSH], Button[TOGGLE]
[[] BORDER [ FLAT i Edit property forall of them.

] [ Edit property only for Button[PUSH].special.

Variant: [special v

¥ Remove property

|Widgets Rules | Source




Custom RWT Widget

= Required steps
o Java: Widget-interface creation
o JavaScript: Widget creation with gooxdoo framework
o Combining client and server-side
o Javascript registration in plugin.xml

= More details:
http://eclipse.org/rap/developers-guide/
devguide.php?topic=custom-
widget.html&version=2.2




Theming Custom Widgets

= org.eclipse.rap.ui.themeableWidgets extension point
= Required:
o Theme adapter:
org.eclipse.rwt.theme.lControlThemeAdapter
o Theme definition: XML fajl
o Appearance fragment: CSS template

" |In more details:
http://dev.eclipse.org/viewcvs/index.cgi/
org.eclipse.rap/org.eclipse.rap.help/help/html/
advanced/theming-custom.html?
root=Technology Project&view=co




Additional features — 1.

= Theme contribution:
o Extending existing themes

o Uses org.eclipse.rap.ui.themes extension point




Additional Features — 2.

= Graphics Context:
o SWT Canvas
o Subset of SWT options

O jn




Additional Features — 3.

= EMF on RAP
o EMF tree editor in RAP
o Can be generated from EMF genmodel

!3! *my_own.library X = 5

fﬁ_w Resource Set
E]¢ Library
< Writer Jeff McAffer; Paul VanderLei; Simon Archer
~..4» Book OSGi and Equinox: Creating Highly Modular Java Systems

Selection Parent List Tree Table Tree with Columns




Additional Features — 4.

= SWT.ICON_SEARCH and SWT.ICON_CANCEL
support for Text widget

Q Lorem ipsum dolor sit am| & ‘

= Keyboard accelerators and mnemonics

Push One Ctril+shift+1

Push Two  Ctrl+Shift+2 Tabltem 1  TabItem 2 | TabItem 3 | Tabltem 4
Check Ctri+C Push One Push Two Toagle Checkbox
Radio X
Radio X Radio Y Radio Z
Radio Y

Radio Z




= Row Templates

Additional Features — 5.

Adam E-Mail: adam@mail.domain S

Archer Phone: 555 123456
Barabara E-Mail: barbara@mail.do... )

ﬁ Baker Phone: 555 123456
‘ Casper E-Mail: casper@mail.dom... S

‘ Carter Phone: 555 123456
- Damien E-Mail: damien@mail.dom... S

z Dyer Phone: 555 123456
Edward E-Mail: edward@mail.dom... S

Evans Phone: 555 123456

A Cranl FE-Mail* franki@mail Anmain




Additional Features — 6.

" Tooltips

® ICON_ERROR
I have nothing to say

Text with text in the text

= ﬁ
7\ N Text with text in the text
Data One Data One

Data Two Another Data Two Data Two

Data Three Another Data Three Data Three

Hello

Hello




Additional Features — 7.

= Other important parts
o Browser History
o DateTime widget
o Drag and drop

o Eclipse Help, Cheet Sheet




