Eclipse Rich Client Programming
with Eclipse 4

Michael Vierhauser

Based on Eclipse Tutorials by Stefan Wallner, Siemens VAI & Wolfgang Heider, JKU
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What is Eclipse ? @JNoTrE DAME

VA Development Environment ?

YA Framework? % ecllpse
@A Desktop Application Platform?

“Eclipse means a lot of different things to different people.

To some Eclipse is a free, state-of-the-art Java development environment.

To others, Eclipse is a flexible environment to experiment with new computer languages or extensions to
existing languages.

To yet others, Eclipse is a comprehensive framework that deploys many advanced and modern software
design and implementation techniques.”

[http://eclipse.org]

=Eclipse provides IDEs and platforms for nearly every
language and architecture

Java IDE, C/C++, JavaScript, PHP,......
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Provide base functionality, APls, and interfaces for frequently
used tasks

Consistent look and feel for all tools / views / editors within the
platform

Allows the implementation of code that uses functionality that
is not known during design time

The own components offer extensions points (API) where other components
may contribute additional functionality
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Platform Tasks &

= |dentify, register, load components

= Manage component lifecycle (install / uninstall)

» Register of extension points and extensions

» Resource access (file system, workspace, project, files)

= GUI (workbench, views, actionBars, menus, ...)
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A Brief History of Eclipse <

6 1980s IBM Visual Age

®| Nov. 7th 2001 - Eclipse 1.0

e ]
] e i G e e S

@[ Feb. 2"d 2004 - Eclipse Foundation was founded
June — Eclipse 3.0

“A shift toward giving greater power and flexibility to applications built
on the Eclipse infrastructure”.
-> Versions: Callisto, Europa, Ganymede, Galileo, Helios, Indigo, Juno.

| July 2010 - E4

-> Versions: Juno, Kepler, Luna, Mars, Neon
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. = Eclipse SDK = = = = = = = = = = = = = o
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OSGi (Open Services Gateway initiative)

» OSGi specifies a dynamic module system for Java (http:/imwww.osgi.org)
» Implementations available from different vendors

» Eclipse is based on an implementation of the OSGi specification

« Since Eclipse 3.0: Equinox project

» Eclipse plug-in = OSGi bundle

1

INSTALLED]

STARTING]

start

[RESOL\/ED] [ ACTIVE ]

stop o=
UNlNSTALLE@ STOPPING ] pan1
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Eclipse RCP <

A platform for developing desktop applications provides a
(huge) framework for building your own custom tools, editors,
visualizations.....

Most parts of the eclipse IDE, components, views... are rather
generic and can be easily adapted for your own applications

» Extension based on the Eclipse RCP-platform can work together without
knowing each other

» Applications can be deployed in various variants with different plug-ins and
functionality included

* Tools to implement Eclipse RCP plug-ins / extensions are integrated within
the Eclipse IDE (Eclipse for RCP/Plug-in Developers).

 Eclipse RCP is under the Eclipse Public License (EPL), an open source
license, commercial use of the framework is allowed.
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Helpful Links & Tutorials =

= Tom Schindl

https://tomsondev.bestsolution.at/category/eclipse/ed/tutorials-e4/
http://github.com/tomsontom/e4demo/raw/master/tutorial.pdf

= Lars Vogel
http://www.vogella.com/tutorials/
» Eclipse 4.0 Release Review

http://archive.eclipse.org/projects/www/project—
slides/eclipsed4.0_release review 20100721.pdf

= Eclipse RCP

http://wiki.eclipse.org/Rich Client Platform
= Eclipse RCP Tutorials
https://sites.google.com/site/tyroprogramming/java/rcp
= SWT

http://www.eclipse.org/swt/snippets

http://www.java2s.com/Code/Java/SWI-JFace-Eclipse/CatalogSWT-JFace—
Eclipse.htm

http://www.vogella.com/articles/SWT/article.html
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Helpful Links & Tutorials <

= Books (old! — Eclipse 3.x)

» OSGi and Equinox: Creating Highly Modular Java Systems
Jeff McAffer

* Eclipse Rich Client Platform
Jeff McAffer

0SGi and Equinox

Creating Highly Modular Java” Systems
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An Eclipse (RCP) Cookbook

= eclipse
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1 Select Eclipse Version

http://eclipse.org/downloads
Eclipse 4.6 Neon! (64 Bit)

Download Eclipse Technology - A
that is right for you bt £
FEGSTER TODAY j@ &

-

-

- e =
3
¢ &
Downioad Packages ..
preegl/ equindy RAP
P &
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2 Start Eclipse =

= Depending on selected Eclipse Version the used Java Version has
to match (>= Java 8)

= Set Version for Eclipse: https://wiki.eclipse.org/Eclipse.ini
» -vm path to your Java Version (e.g., -vm C:\Java\JDK\1.8\bin\javaw.exe)

Incompatible WM X

Version 1.7.0_79 of the JYM is not suitable for this product. Version: 1.8 or greater
is required.
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3 Create Plug-in <

2 New Plug-in Project [} X

Templates .
Select one of the available templates to generate a fully-functioning plug-in.

S New o X -

Select a wizard Create a plug-in using one of the templates

Create a Plug-in Project Available Templates:

Wizards: 47 Custom plug-in wizard This template creates an Eclipse 4 plugin with
type flter text % Hello, World Command a model application fragment containing a
& Git ~ @4 Plug-in with a multi-page editor SWT wiew (in PartDescriptors).
> Gradie £ Plug-in with 2 popup menu It uses the standard xpath:/ notation to add
& Java this view in any zpplication model.

% Plug-in with a property page

= M
S 6 Plugein with a view The generated plugin is also compliant with an
. Eclipse 3 application running with the
~ (= Plug-in Development [ Plug-in with an Eclipse 4 handler compatibility layer
2 Category Definition Pl . P yer
2 1 Plug-in with an Eclipse 4 view )
L] Component Definition p— Py In this case, the view can be opened by
It Extension Point Schema Plug-in with an editor celecting Window, Show View and then
(g Feature Patch 5 Plug-in with an incremental project builder || Other... on the menu bar.
g2 Feature Project 8 Plug-in with sample help content Extensions Used
< Fragment Project rd
£ Plugrin from Eristing JAR Archives JRAP Hello World o org.eclipse.edworkbench.model
£ Plug-in Project A% RAP Mail Template

=) Product Configuration
“{#) Target Definition
4% Update Site Project v

= Back Next > Finish Cancel

Resource Path Location Type

< Back Next » Cancel
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Important Artifacts E-é

» Plug-in Manifest
* MANIFEST.MF
= Plug-in Description
* plugin.xml
= Workbench Model + Fragments (new in E4)

A [y Project Bxplorer 33 | % Plug-ins E&|e =0 [0 smpleviewjaa
© Xy
Xy.e4xmi v & netmvettutorialfirstplugin T 1 package net.m.estutorial. First
B\ JRE System Library [JavaSE-1.2] 2 i
e b import e, motstion FestCon
v B sre 15 public class Sampleview {
~ f netmv.edtutorial firstplugin.parts 16 private Label myLabelInview
v [1] SampleViewjava 17
@ SampleView 189 @PostConstruct
o 19 public void createPartContr
* Name & icons 20 System.out.printin("ent
@ Sample.png 21
o |D v (= META-INF 2 myLabelInView = new Lab:
A MANIFEST.MF 3 myLabelInView.setText (™
. iy build properties 24
* Version ] fragment.chomi =}
) 0 g} pluginaml 7 @Focus
. 2 public void setFocus() {
DependenCIeS . 2 myLabelInview. setFocus(
» Extensions & Extension Points n}
» Java Classpath ! P = method is kept for
35 and E4 code. <br/
3 th E4 code you will sef
3 you do not receive a ISe.
39 @param s
48 the selection
P /
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4 Run Plug-
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Mavigate Search Project Run Window Help

-0~ OIS D Fiwiy

t Explorer 0 (no launch history) <;==.“> ‘ gy <
st.mv.edtutori; Run As 4

s JRE System | Run Configurations...

s Plug-in Dep Organize Favorites...

b src

1 net.mv.edtuterial firstplugin.parts
~ [1] SampleView.java
© SempleView
- icons,
@ Samplepng
- META-INF
Ak MANIFEST.MF
4 build.properties

| fragment.edxmi
L nluginnl

ace - Plug-in Development - net.mv.edtutorial firstplugin/fragment.edxmi - Eclipse

© Ru Configurations

Craata, managa, and run configurations
Creste s configuratio

2 launch an Eclipse appication,

B Jave Appiet
T lava Application Program to fun
it

@ Rum s product:

O Bun n sppcaton

T RAT Agpication

& SWTBot Test

T Tesk Contest Phug-in Test
Ty Tack Contes Test

& Test Recorder

C Runtime JRE

Boctstrap entrie:

Finar rnatched 17 of 17 e

2017 | M

&

- Argquments| T Pl

® Evecution emronment

Configuestion] 3 Tracing) I Envivorment

1 [ Siworkspace_Jocl Jruntime-Launch DEwihEnor

- * x| = M Name: | Launch IDE with Editor
| ] Msin
[Tl © Ecime dmpicaion Workspace Datz
© Launch IDE wath Editer [
OCear: 4

Workspace... | | Fle System...

ooy eclipse platicam ide

org.echpse.iidewortbench

JaSE 5 U0KB4) | Emironments.

JoKss
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5 Create your first RCP Application
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& New Plug-in Project

[m}

Content

Enter the data required to generate the plug-in.

Properties

ID: [ net.mv.eatutorial firstapplication |
Version: [1.00.qualifier |
Name: [ Firstapplication |
Vendor: [ |

Execution Environment:  JavaSE-1.8 ~ || Environments...

Options
[ Generate an activator, 2 Java class that controls the plug-in's life cycle

net.mv.edtutorial firstapplication.Activator

This plug-in will make contributions to the Ul
[ Enable API analysis

Rich Client Application

Would you like to creste a rich client application?

@Y OMNo

< Back Next » Finish Cancel

& New Plug-in Project

Templates

Create a plug-in using one of the templates

Available Templates:

[i2] Eclipse 4 RCP application

% RCP 2.x application (minimal)
9 RCP 3 application with a view
@9 RCP 3.x application with an intro

< Back

Select one of the available templates to generate a fully-functioning plug-in.

Next >

This wizard creates a standalone Eclipse 4
RCP application with a sample part and the
basic commands to quit the application.

Extensions Used

« org.eclipse.core.runtime products

Cancel
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Important Artifacts
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» Plug-in Manifest
* MANIFEST.MF

= Plug-in Description
* plugin.xml

= Workbench Model
o Xy.edxmi

v (= META-INF
G MANIFEST.MF

ial firstapplication product

Product File
* Xy.product

ial irsteditor
phugin

2017 | Michael Vierhauser - E4 Tutorual

6 Run your Application
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Novigate Search Project Run Window Help

#-0-G-ig

i Empty E4 Application

w

|

select your B
product file !
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Extending your Application

UNIVERSITY OF

5/ NOTRE DAME

2017 | Michael Vierhauser - E4 Tutorual

21

The Eclipse Workbench Model
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Modeled
Warkbench

Content of the
individual Parts not
included in the
model

© Lars Voge
[hitp://www.vogella.com/
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Views & Parts
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= A view is a visual component within the Workbench.
» Used to navigate a list or hierarchy of information
» Modifications made in a view are saved immediately.

= An editor is also a visual component within the Workbench.
* It is typically used to edit or browse a resource.
» The visual presentation might be text or a diagram.
 Typically, editors are launched by clicking on a resource in a view.
» Modifications made in an editor follow an open-save-close lifecycle model.

= A part is a visual component in an RCP Application
« Since Eclipse 4 basically everything is a part!

2017 | Michael Vierhauser - E4 Tutorual

Views & Parts
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= All of them are registered via the Workbench Model

[ fragment.edxmi 93

~ i Model Fragment Definition
Imports
v Model Fragments
~ s Model Fragment
~ [E] Part Descriptor
Menus

scriptors (xpath
Ay new Eclipse Vie:

Handlers

v [E] Part Descriptor - Tree and Table Views!
Menus
Handlers

EC] Form| B List | s XMI
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7] Application.edmi 5

v [] Application
Add-ons
Binding Contexts
BindingTables
Handlers
Commands
Command Categories
v Windows and Dialogs
~ [ Timmed Window - My Eclipse Application
[ Main Menu
Handters
Windows and Dialogs
v Controls
[ Perspective Stack
v B Perspective
Handters

<

Windows and Diologs
v Controls
[ Part Sash Container
~ [L] Part Sash Container
[ Part
] part
~ [ Part - JavaFXPart
Menus
Handlers
Shared Elements
Snippets
TrimBars
Part Descriptors
Menu Contributions
Tooibar Contributions
Trim Contributions
Snippets

24
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SWT - Standard Widget Toolkit =

= SWT is an open source widget toolkit for Java

= Designed to provide efficient, portable access to the
user-interface facilities of the operating systems on
which it is implemented.

= All standard SWT-widgets can be found at
org.eclipse.swt.widgets and are derived from the base
classes Widget, Control, Scrollable und Composite

[http:/Amww.eclipse.org/swt]
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SWT 5

* http://lwww.eclipse.org/swt/snippets

Widget
Abstract superclass of all Ul objects.
Are created, disposed and issue
notification to event listeners .

* http://lwww.java2s.com/Code/Java/ 7
SWT-JFace-Eclipse/CatalogSWT- Contral
JFace-Ecli pse. htm Abstract superclass of all windowed

user interface classes

\
Scrollable
* http://www.vogella.com/articles/SW Represent controls that have ex

T/article.html standard scroll bars.

i

Composite

|

S—

:

Label

|

Controls which are capable of
containing other controls.

© Ralf Ebert [Eclipse RCP]
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SWT - Layouts
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= A layout manager is responsible for arranging the Ul
components of a container (Composite) on the screen.

= SWT offers several standard layout managers.

org.eclipse.swt.layout

Layout

FillLayout RowLayout GridLayout FormLayout
o | || |-
‘- o B |-

2017 | Michael Vierhauser - E4 Tutorual
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Grid Layout
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‘ GridLayout

t marginTop

auidiew t
(=]

._.
t Supedgpuozioy

verticalSpacing

4

L numColumns = 2 J

GridData
} verticalindent LEFT
- 5
g CENTER = 5
-
RIGHT )
FILL
horizontal Alignment vertical Alignment
horizontalSpan = 2
—_
verticalSpan = 2 arabExcess grabExcess
VerticalSpace HorizontalSpace
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Grid Layout Example

B My Eclipse Application

Exit Application  Menu
Graph Control Panel private static final TLogger LOGGER = LoggerProvider.getlogger(GraphControlPanel.class);
private EventBroker eventBroker;

Radial o = public GraphControlPanel(Composite parent, EventBroker sventdroker) {
Super(parent, SWT.BORDER);

Update Layout
this.eventBroker = eventBrokers|
GridDataFactory. fillDefaults().grab(true, true).applyTo(this);

/Jset layout
GridLayoutFactory. fil lDefaults().applyTo(this);
creaateContents();

}

©  private void creasteContents() {
super. setBackground (Display . getDefaul t() . getSystenColor(SWT.COLOR_WHITE)) ;

// create the title label
Label 1blTitle = new Label(this, SWT.FLAT);
1blTitle. setText("Graph Control Panel”);

// create layout selection combo
CCombo cmbLayoutAlgorit new CCombo(this, SWT.BORDER);
cablayoutalgorithm
cabLayoutalgorithm
cabLayoutalgorithn. add("Spring

)5

cablayoutAlgorithn, add("Something completely different...”);
embLayoutalgorith. select(8);
cablayoutalgorithn. setEditable(false);

/ create the update button
Button binUpdatelayout - new Button(this, SWT.PUSH);

btnUpdateLayout. setText("Update Layout™);

// set the component’s layout

GridDataFactory.fillDefaults().grab(true, false).align(SWT.CENTER, SWT.CENTER).applyTo(lblTitle);
GridDataFactory.fillDefaults().grab(true, false).align(SWT.FILL, SWT.CENTER).applyTo(cmblayoutAlgorithm);
GridDataFactory.fillDefaults().grab(true, false).align(SWT.FILL, SWT.CENTER).applyTo(btnUpdatelayout);

29
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JFace - Viewer / Table / Tree

= JFace is a set of APIs which builds on top of SWT

= Provides higher level abstraction APIs and commonly used
functions

= JFace does not hide the SWT API but extends it. Therefore it is
important to have a solid understanding of SWT, even if JFace is

used

[https://wiki.eclipse.org/Jface]

30
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JFace - Viewer / Table / Tree

JFace TableViewer

rColumn | TableViewerColumn

View

& 1

CellLabelProvider ‘ ‘ CellLabelProvider ‘

Contro |
ller |

update(cell) ‘ update(cell) |
SWT Table
o ContentProvider [ Text < -]
INPUT $— # getElements(input) [~ [0 i -
Ty e : Object]] [ - -

© Ralf Ebert [Eclipse RCP]
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Tree + Table Viewer Example <

Tres g Tate Viewe: ©
Tres and TebleViewer Examphes

@ A comprion ramenerk for mtme moritorng spprosches | | publication Hame

Auther
& Michael Vierhwuser A comparisan frameweork for runtime menitoring approaches [Michael
o L R O aquiements marstorng framemerks:

Menteing Requnepents i Sytems ¢
Dentenig Sequrement PSS L ate void createTableViewer (Composite parent)
v demoTableViewer = new TableViewer(parent, SWT.FULL_SELECTION | SWT.BORDER);
Table demoTable = demoTableViewer.getTable();

Systems of Systems

// The table can be configured in many different s (color,

2 Paul Gruenbacher I/ header,....

o Softmare A demoTable.setLinesvisible(true);
2 inGuo denoTable . setHeaderVisible (true);
2 Mana Rt /7 demoTres. set
% Jane Huang

2 Jone Fayes GridDataFactory. fillDefaults().grab(true, true).applyTo(demoTableviewer. getTable());

// add some colums to the table

TableViewerColumn col® = new TableViewerColumn{demoTableviewer, SWT.FLAT);
TableViewerColumn coll = new TableViewerColumn{demoTableViewer, SWT.FLAT);
TableviewerColumn col2 = new TableviewerColumn{demoTableviewer, SWT.FLAT);

cola.getColumn(). setwidth(550);
coll.getColumn().setWidth(68);
col2.getColumn(). setwidth(400);

c016.getColumn(). setText("Publication Name");
coll.getColumn().setText("Year");
col2.getColumn(). setText("Authors”);

// 1 - each JFace Viewer requires a content provider responsible for
// WHAT to show in the vies
demoTableViewer. setContentProvider (new DemoTreeViewsrContentProvider());

// 2 - each JFace Viewer requires a label provider responsible for HOW
J/ to present thins in the vi
demoTableViewer. setlabelProvider (new DenoTableViewerlabelProvider());

// Finally - to set some elements to the viewer - the viewer requires
// some inpu

demoTableViewer. setInput(MyTreeTableDemotodel . getInstance()) s

2017 | Michael Vierl
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JFace - Viewer/Table/Tree

» Viewer connect widgets to a model for the more complex SWT
widgets like tables and trees

» One method for structure, labels, sorting and filtering

» Simple to update when domain objects are changed efficient
handling included in viewer

2017 | Michael Vierhauser - E4 Tutorual
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Yet another Design Pattern

Command Pattern

225
= Decoupling producer from consumer ?
allows allows the requester of a particular action

to be decoupled from the object that performs the action. s

Command declares an interface for all commands, providing a
simple execute() method

In Eclipse commands are defined in the workbench model with a
unique id

Handler is executed, performing the actual action.
In Eclipse handler are defined in the workbench model and linked

to acommand
| Handler |—>| Command

Item
[http://eclipsesource.com/blogs/2012/06/12/eclipse-4-e4-tutorial-part-2]
2017 | Michael Vierhauser - E4 Tutorual




Commands & Handler
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— ol

= @ Appication
Binding Contexts
BindingTabies D
v Handlers Binding Conte
Handler & Handler - Bt Application
m— @ Hendler - Do something | Add
& Handler - Do something else
v Commands
@ Command - Exit A
Commands =e— o Commsnd- 0o som<thing
@ Command - Do something else
Command Categories
v Windows and Dialogs
~ [ Trimmed Window - M CRG00 sy s e e
v [ Main Menu spanel %7 My Eckpse Appication
- sphControor .
& Handled Meni It st Application | Men
v B Menu-Menu|| o  Another Command pane 9 = =
ltem & Handled b_ngl __Yetanother command | ¥ = = =
—) & Handled M.
Handlers
Windows and Dialogs
Controls
Shared Elements
Snippets i -
g, =
Part Descriptors
Menu Contributions Uirsteditor
Toolbar Contributions ’;;KVU‘;:”
Trim Contributions e {
Snippets ndencies
soralfirtply
sPusnsciad
] Form| 5 List| .2a XMI atable
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7 PhoneBookjava

http://www.eclipse.org/windowbuilder/download.php

« Stucwre IR IR EEEE * 0 (2] [5=)
g Compenents 8| e g »
4 7] shel-“Phone Book

# [ sasnferm o £ Phone Book SIEIE

« [ grovnGompsste H -
g z:;,lm.g.,(mm g New-| |\~_,, Person Toolbar
< [ pesonsibtoms + e ot oo [T
« [ personCamposite
personToolfar
£ wble
detailComposite R Groups Persons

D broperies %0 B .| 3 L a = I
Yoribie table e
 LayoutData | (org ecpse sutlaport. o

s org ecipse vt widget.. Name

background (1255255255 =) N

nabled [Btrae Person

font Segoe UT9 Phone

s o = Mbie Phane 1

EncsVisbile Mobile Phone 2

selection(nt

toolTipTet =

5 source [Z]Baign] &, Bincings
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Eclipse Tweaks & Tricks
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» Important Shortcuts
Ctrl+Shift+R
Ctrl+Shift+T
Ctrl+F1l1
Ctrl+Space
Ctrl+Shift+F
Ctrl+Shift+0
Ctrl+3

Search dialog for resources

Search dialog for Java Types

Run last Launch Config

Content Assist / Auto Complete

Format source code

Organize imports (add/remove/update)

Magic Key! — Search for any Component within Eclipse

* Define your Cleanup / AutoFormat Rules
» Preferences -> Java -> Code Style -> Cleanup
» Preferences -> Java -> Code Style -> Formatter

» Define your Compiler Settings
» Preferences -> Java -> Compiler -> Erros / Warnings

2017 | Michael Vierhauser - E4 Tutorual

More Eclipse Concepts...
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Images <

» Image Descriptor

* ImageDescriptor colImage =
ImageDescriptor.createFromURL (FileLocator. find(Activa
tor.getDefault() .getBundle (), new
Path ("icons\\viewIcon.png"),null)) ;

* http://www.eclipse.org/articles/Article-
Using%20Images%20In%20Eclipse/Using%20Images%20In%20Eclips
e.html

» Eclipse Shared Images
* http://shinych.blogspot.co.at/2007/05/eclipse-shared-images.html

2017 | Michael Vierhauser - E4 Tutorual 39
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Eclipse Editors -

» Eclipse uses editors and views to maintain data.

= An editor is a workbench part that allows a user to edit an object
(often a file).

= Editors operate in a manner similar to file system editing tools,
except that they are tightly integrated into the platform workbench
Ul. An editor is always associated with an input object
(IEditorinput).

= You can think of the input object as the document or file that is
being edited. Changes made in an editor are not committed until
the user saves them.

= An editor typically requires that the user explicitly select "save" to
apply the changes to the data while a view typically changes the
data immediately.

2017 | Michael Vierhauser - E4 Tutorual 40
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http://help.eclipse.org/indigo/topic/org.eclipse.platform.doc.isv/reference/api/org/eclipse/ui/IEditorInput.html
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Resources
IResource
igetType()
lgetFullPath()
igetLocationURI()
laccept()
tcreateMarker()
lexists() IMarker
lcreate() getld()
_ delete() getType()
IContainer lgetPersistentProperty() lgetAtribute()
getFile() lgetSessionProperty() [setAttnibute()
getFolder() Lﬁ
members()
|
IProject [ IFolder | IFile
open() lgetContents()
close() isetContents()
build()
getDescription()
setDescription()
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SWT -Threading Issues <

= Each display is bound to a thread
* Called the “user interface thread”
» This thread executes the main event loop dispatch of operating system events

= SWT is not thread safe

» Resource objects must only be accessed by user interface thread
» “SWTException"when method called from wrong thread
» Better than an unexpected behavior

= Execute code from a non Ul thread
« “display.syncExec(runnable)’or “display.asyncExec(runnable)”
» The run method of the “Runnable”is executed in the Ul thread
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Views/Perspectives/Editors

= A view is a visual component within the Workbench.
+ used to navigate a list or hierarchy of information
» Modifications made in a view are saved immediately.

= A perspective is a group of views and editors in the Workbench
window.
» One or more perspectives can exist in a single Workbench window.
» Each perspective contains one or more views and editors.

= An editor is also a visual component within the Workbench.
* It is typically used to edit or browse a resource.
» The visual presentation might be text or a diagram.
* Typically, editors are launched by clicking on a resource in a view.
» Modifications made in an editor follow an open-save-close lifecycle model.
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Feature <

A Feature is used to package a group of plug-ins together into a single

installable and updatable unit.

= Feature = installable package of multiple plug-ins

= |Install and update mechanism depends on features

= Contains license and copyright information
feature.xml describes the plug-ins that are contained

= Does not contain Java classes
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