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Eclipse RCP

= For developing client applications
o Based on the Eclipse workbench model
o But without IDE functionality

* Or possibly including a limited function set

= Since Eclipse 3.0 (2004)

o Eclipse IDE is a specific Eclipse application




Eclipse 4.x application platform




Eclipse Application Platform 4.x

= Rework of Eclipse RCP platform
= Goals

o Easier programming
O Better reuse

o Compatibility
* Using a compatibility layer




Eclipse Application Platform 4.x

" Most important new functions

o Context handling
e Platform service access

* Dependency Injection

o EMF-based workbench model

* Editor and view are not separate entities

o CSS based theming
* RCP application should look different to IDE




" el
o Incubation project at eclipse.org
o Collection of new generation techniques
o Eclipse 4.x Application Platform started here

= Eclipse 4.x
o New release of the platform
o New services

o Can be used a stable base software




Accessing services in the 3.x

platform

Based on the “What’s the context?” talk
from EclipseCon 2009
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Singleton service providers

= Accessing common services
o Not always provided by the Platform itself

= Nice and confortable solution
o Simple client code

o Information hiding: returning service interface

= At first glance
o What is the problem?




Singleton service providers

= Accessing common services
o Not always provided by the Platform itself

= Nice and confortable solution
o Simple client code

o Information hiding: returning service interface

= At first glance
o What is the problem?




Singleton service providers

= Accessing common services
o Not always provided by the Platform itself

= Nice and confortable solution
o Simple client code

o Information hiding: returning service interface

= At first glance
o What is the problem?




Singleton service providers

= Alternative providers?
o Service stub for testing
o Remote services

= Reuse services at different locations

o Using editor (or view) inside a dialog
* E.g. textual editor in a Preference page




Singleton service providers

" Alternative prOViderS? Environment hard-coded in a
o Service stub for testing single plug-in

o Remote services

= Reuse services at different locations

o Using editor (or view) inside a dialog
* E.g. textual editor in a Preference page




Hardcoded environment - example

= Eclipse IDE
o Exactly one IWorkspace
o Client: ResourcesPlugin.getWorkspace()

= Bespin IDE
o Experimental project from 2009 (Mozilla)
o IDE in the web
o Goal: different IWorkspace instances for each user

o Client
* Removing singleton references is a lot of work




Defining custom services

= Singleton provider
o Such as Eclipse 3.x platform

= 0OSGi service

o Easier to integrate
* Manager classes for service access
* OSGi code written by hand

o Declarative services
 Direct integration problematic

* |Instantiation by DS or Eclipse?




Event Handling —I.

= Event
o If a data is interesting, usually its changes as well!

= Many event types
o Service appearance/disappearance

o Service specific listener
* Resource changes
* Selection Service

o User interface
* Data binding

 Editor/view lifecycle events




Example: Workbench window change

= Several thousand events

o Main cause: Complex event chains (event storm)

org.eclpse.ul. ntermal services. WorkbenchSourceProvider$2. windowActivated (IWorkbenchiwindow)

Source: What’s the context? slide

Name Invocation Count
ExpressionAuthority.getCurrentState() 10593 100%
5. EvaluationService.getCurrentState() 2,1% Z2I
s ExpressionAuthority evaluate([EvaluationResultCache) 8,397
xts.ContextAuthority.containsActive(Collection) 108
texts, ContextAuthority. sourceChanged(nit) 135
vices EvaluationAuthority refsWithSameExpression(EvaluatiorReference[]) 8,154
|.services EvaluationAuthority sourceChanged(Strrg[])
| services ExpressionAuthority sourceChanged(int, Sring[])
ntermal services, ExpressionAuthority. sourceChanged (int, Map)
uLAbstractSourceProvider fireSourceChanged(int, Map)
ipse.ul ntemal services WorkbenchSourceProvider. accessS$ 10 (WorkbenchSourceProvider, nt, Map) 3,190
ipse Ul nternal services WorkbenchSourceProvider . checkActivePart (bookan) 5,004
eclpse ul.nemal.services WorkbenchSourceProvider checkActivePart ()
org.eclpse.ui nternal sarvices WorkbenchSourceProvider$2 windowDeactivated (IWorkbenchiindow) 1,668
1,668



Event Handling — Il.

= Problems
o Multiple event handling

o Complex, implicit effects between listeners
* Unnecessary event handling in inconsistent states

* Event storm

o For simple cases
* Many, repeated code

* Easy to miss something




Eclipse 4.x - Context

Based on the “What’s the context?” talk
from EclipseCon 2009




Base problem

= Problem

o Extension knows service provider

= Solution: indirection
o Service provider is a parameter of a class

o On extension instantiation
* Collect services
* Set up parameters

o Platform can do all of this
e If it knows the list of available services
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= Platform service access

o Built-in services

* Resources, selection, etc.

o Properties
* Preferences
* Hierarchic key-value pairs

o OSGi services

o Common event handling!




Service access — .

= Context is accessed via

o Dependency injection (@inject annotation)

@lInject
public void execute

(@Named(IServiceConstants.SELECTION) @Optional
IResource file) {

/| do something
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Service access — .

= Context is accessed via

o Dependency injection (@inject annotation)

public void execute

(@Named(IServiceConstants.SELECTION) @Qptional
urce file) {

/| dofmomething

... the selection

... that might be

variable, ...

empty ...

and has a type
of IResource.




Service access — Il.

= What happens in the background?
o Find variables from context
o If matches parameters, it is transferred

o If not, and
* Optional => null value, callee handles this;
* Not optional => inject error

o Used annotations based on JSR-330 specification
* JSR 330: Dependency Injection for Java

e http://jcp.org/en/jsr/detail?id=330




Event Handling

= Base class
o Queried value changes
o Solved by dependency injection

* |n case of changes framework recalls method
* Much fewer event handler required

" |Internal optimalization

o Notification only in consistent context states




Model-based Workbench




Workbench stucture

= Strict hierarchy
o Window
o Site
o Perspective
o Editors and views

= |n 3.x, defined in code

o New instances set up via extensions




Inheritance hierarchy

= Common behaviour
o Defined in base classes
o Not required to code all the time

o Same behaviour all the time




Inheritance hierarchy

/8] B [+ = 0]

QueryExplorer - {VIATRA2}.emf.incquery.queryexplorer

76 ones viour

\ACL EventManager

v 9" viewPart I
60 QueryExplorer Se C a Sses

(®* workbenchPart 2k | L e | WY e .
o configElement to COde all the tlme
o contentDescription
o imageDescriptor .
o partChangelListeners )u r a I I t h e tl m e
o partName
o partProperties
o partSite
o title d
o titlelmage VI ew
o toolTip
& ©WorkbenchPart()
@ . addPartPropertyListener(IPropertyChangeListener) : void
@ »addPropertyListener(IPropertyListener) : void
checkSite(IWorkbenchPartSite) - void
0f{createPartControI(Composite) void
@ ~dispose() : void
firePartPropertyChanged(String, String, String) - void
firePropertyChange(int) - void
@ . getAdapter(Class) : Object
getConfigurationElement() : IConfigurationElement
@ ~getContentDescription() : String
getDefaultimage() : Image
@ » getOrientation() : int
@ ~getPartName() : String
@ ~ getPartProperties() - Map
@ .~ getPartProperty(String) - String
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Inheritance hierarchy
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8]tk BT T
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v® Object
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v 9" viewPart
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(®* workbenchPart

configElement
contentDescription
imageDescriptor
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partName
partProperties
partSite
title e
titlelmage V I ew
toolTip
& ©WorkbenchPart()
@ . addPartPropertyListener(IPropertyChangeListener) : void
@ »addPropertyListener(IPropertyListener) : void
& checkSite(IWorkbenchPartSite)
0f{createPartControI(Composite) void
@ . dispose() : void
& firePartPropertyChanged(String, String, String) - void
& firePropertyChange(int) - void
@ . getAdapter(Class) : Object
& getConfigurationElement() : IConfigurationElement
@ ~getContentDescription() : String

getDefaultimage() : Image
@ » getOrientation() : int
@ ~getPartName() : String
@ ~ getPartProperties() - Map
@ ~ getPartProperty(String) : String
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ViatraTreeEditor - {VIATRAZ}.treeeditor

NLJ

i ©®* EditorPart

v G Object
v GA EventManager
v (®*WorkbenchPart
‘& EditorPart
@0 > ViatraTreeEditor 5261

B

e oe

o compatibilityTitleListener

editorinput

& © EditorPart()

& £ checkSite(WorkbenchPartsite) - void

(2] 2doSave(IProgressMonitor) : void

© 2 doSaveAs() - void

@ . getEditorinput() - IEditorinput

@ ~ getEditorSite() - IEditorSite

@ . getTitleToolTip() : String

o init(EditorSite, IEditorinput) - void

Of\.isDirtyO : boolean

© 2 isSaveAsAllowed() - boolean

@ ~isSaveOnCloseNeeded()

& a setContentDescription(String)

@ setDefaultPartName()

& o setDefaultTitle()

@ . setlnitializationData(IConfigurationElement, String, Object)

& setlnput(lEditorinput) : void
setinputWithNotify(IEditorinput) - void

& o setPartName(String)
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o compatibilityTitleListener

o editorinput

& © EditorPart()

& £ checkSite(WorkbenchPartsite) - void

(2] 2doSave(IProgressMonitor) : void

© 2 doSaveAs() - void

@ . getEditorinput() - IEditorinput

@ ~ getEditorSite() - IEditorSite

@ . getTitleToolTip() : String

o init(EditorSite, IEditorinput) - void

Of\.isDirtyO : boolean

© 2 isSaveAsAllowed() - boolean

@ ~isSaveOnCloseNeeded()
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Editor
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void
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v (3" WorkbenchPart
v O*" EditorPart
v (9" AbstractTextEditor
v SstatusTextEditor
v (O* AbstractDecoratedTextEditor
v(® TextEditor
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0(:

@

attachedFramework
f inter

| Textual editor

iQuickParseAction
iQuickRunAction
module
VTCLEditor()
attachEditor() : void

< o CreateActions() : void

@ . createPartControl(Composite)

void

@ . dispose() : void
@ . doSave(lProgressMonitor) : void

@
@
@
@

void
IFramework

executeParsing(boolean)
getAttachedFramework()
getMarkerManager() : IErrorReporter
getModule() : Module

@ » getPartNamel() : String

@

® ® @

getViewer() - [SourceViewer
parseOnSave() : void
refreshTitle() : void

setAttachedFramework(IFramework) : void
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New approach

= Application model

o Describing the workbench structure
e Does not contain the entire GUI (on the widget level)
* Widget set independent

o Available during runtime
* AND modifiable




Custom model

= Application model
o Basically one for an RCP application
o Structure of the entire application

* Model fragment
o Extensions to running application model

o A single fragment replaces a large set of extensions
* More understandable than scattered extensions

= Registration of models and fragments

o Using a single extension point




Application model

= Technology: EMF modell
o Metamodel available
o Extensions possible

= Contains
o Application window

o Views and editors (commonly referred to as Part)
* +|layout

o Commands, menu
= Detailed documentation
o http://wiki.eclipse.org/E4/Ul/Modeled Ul




Application model

= |jve model

o Synchronized with the GUI
e User interactions are reflected here

* Changes update the user interface
— E.g. programmatic opening of a View

o Model is serialized on save
e State restore




Workbench metamodel — not up to date!
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Workbench metamodel — not up to date!
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Workbench metamodel — not up to date!
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Application model editor (e4 tools)

v [:]] Application
P Addons
Binding Contexts
BindingTables
¥ Handlers
’&Handler NewBook
‘@Handler RemoveBook
‘@Handler Exit
Part Descriptors
¥ Commands
@ Command - NewBook
@Command RemoveBook
@Command Exit
Command Categories
V¥ Windows
v [ Trimmed Window - Books
¥ = Main Menu
¥ E{Menu - Book
> @@ HandledMenultem - Remove
P @ HandledMenultem - Exit
Handlers
Windows
P Controls
Shared Elements
TrimBars
Menu Contributions
Toolbar Contributions
Trim Contributions
Snippets

& HandledMenultem

Id

Type

Label

Mnemonics

Tooltip

Icon URI

Enabled

Selected

Visible-When Expression
Command

To Be Rendered
Visible

hu.bme.mit.book.menu.new

| Push =

rNew Book

r

o

| <None>

'NewBook - hu.bme.mit.book.new

o
o

Default | Supplementary

7] Form

i2a XMI |




Annotation based API

" Implementing classes
o Free inheritance hierarchy
o Lifecycle events via annotations

o JSR 250: Common Annotations for the Java™ Platform




View example — 3.x

public class SampleView extends ViewPart {

@0Override
public void createPartControl(Composite parent) {
// Auto-generated method stub
hy
@0Override
public void setFocus() {
// Auto-generated method stub
hy
@0Override
public void dispose() {
// Auto-generated method stub
hy




View example — 4.x

public class SampleView extend awPart {

@Override@PostConstruct : :
public void createPartCont™ i No inheritance

// Auto-generated
ks

@Override@Focus
public void setFocus()

// Auto-generated
¥

@Override@PreDestroy

public void dispose() {
// Auto-generated method stub

Semantic
annotations

What are the
benefits?




Annotation based API

= What have we gained?
o Free inheritance hierarchy
* Any use is possible

o Container idependent code

* Class is free to reuse

— Even outside Eclipse
— Injection needs to be done

= What have we lost?
o Compatibility with previous platform

* If plug-ins not working, nobody will update
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Compatibility with 3.x API

= Re-implement the base classes required by 3.x
o Use the new API

= Not a perfect clone
o Smaller issues
o APl compatibility achieved

= Using 3.x and 4.x GUI parallel
o Not supported officially (in 2012)

o BUT: based on a EclipseCon ‘12 talk possible




Java Virtual Machine

OS (Windows, Mac, Linux)




Model processing during runtime

org.eclipse.e4.workbench

EMF-Workbench-Model

AbstractRenderer
Contribute Synchronize
SWTRenderer QTRenderer
org.eclipse.ed.workbench.renderer.swt at.bestsolution.e4.renderer.qgtjambi

fras: Tom Schindl, Lars Vogel, Kai Todter: Eclipse e4 tutorial, EclipseCon 2010 @ & &



Model processing during runtime

org.eclipse.e4.workbench

EMF-Workbench-Model

Complex actRenderer

renderer
Contribute e
SWTRenderer QTRenderer
org.eclipse.ed.workbench.renderer.swt at.bestsolution.e4.renderer.qgtjambi

“Fotrds: Tom Schindl, Lars Vogel, Kai Todter: Eclipse e4 tutorial, EclipseCon 2010 @ © &



Model processing during runtime

org.eclipse.e4.workbench

EMF-Workbench-Model

actRe

Complex Replaceable

renderer
Contribute e
SWTRenderer QTRenderer
org.eclipse.ed.workbench.renderer.swt at.bestsolution.e4.renderer.qgtjambi

“Fotrds: Tom Schindl, Lars Vogel, Kai Todter: Eclipse e4 tutorial, EclipseCon 2010 @ © &



CSS based theming




Application theming

= Eclipse 3.x

o Partially possible
* Colors, formatting stored and queried

* Basically key-value pairs
— Not flexible enough

o How serious is this problem?
* IDE

— Good question

* RCP application
— “Must not look like the IDE!”




Application theming
3\
|=I stackoverflow | Users

Color Themes for Eclipse? [closed]

| am a recovering Emacs user, who is trying to ease into Eclipse usage. (Since I'm encouraging the rest of

e team to use it, | guess | should at least try to get along).

y current excuse is that it hurts my eyes. I'm currently using the excellent zenburn theme in emacs, and
ould love to find it for eclipse. However, | find that changing my color theme every few months makes for a

reat way to procrastinate, so ideally I'd like to find a repository for eclipse color themes.

There don't appear to be any eclipse themes indexed by Google, so all the great themes must be sitting on

your hard disk somewhere. Please share them.

R
7]

Thanks

asked Sep 18 "08 at 21:06

eclipse‘ editor’ themes| polls‘ color-scheme|
John Stauffer

edited Feb 10 "11 at 17:51

flag

skaffman “‘
114Kk »8+21350224 w 3,958 #79019e25
83% accept rate

link | edit reopen




Theming — Contacts demo

# | e4 Contacts Demo.

File Theme

Bl &
3 Contacts List |8 Details of Kai Todter
First Name  Last Name

General
Chris Aniszczyk tle:
Boris Bokowski Name: Kai Tadter

Peter Friese Company:  Siemens AG, CT T DEIT1
Kevin McGuire .
Job Title:

Tom Schindl

Hallvard Traetteberg
i Kai Todter i|| Business Address

Dipl.-Inform.
Note: Eclipse RCP Expert and OSGi Enthusiast

Yves YANG Street: Otto-Hahn-Ring 6
Angelo ZERR City: Munich

Z1P: 81739

State/Prov:

Country: Germany

Business Phones
Phone: +49 (89) 63641064
Mobile: +49 (173) 7068910

Business Internet
Email: kai.toedter@siemens.com
Web Page:  http://www.ct.siemens.com

ras: Tom Schindl, Lars Vogel, Kai Todter: Eclipse e4 tutorial, EclipseCon 2010 @ © &



Theming — Contacts demo

= | e4 Contacts Demo

File Theme

L =

First N\ame Last Name

Chris Aniszczyk Title:

Boris Bokowski Name: Kai Todter
Peter Friese Company: |Siemens AG, CT T DEIT 1
Job Title: Dipl.-Inform.
Eclipse RCP Expert and OSGi Enthusiast

Kevin McGuire
Tom Schindl
Hallvard Traetteberg
Yves YANG Street: Otto-Hahn-Ring 6
Angelo ZERR City: Munich
ZIP: 81739
State/Prov:
Germany

+49 (89) 63641064
Mobile: +49 (173) 7068910

Email: kai.toedter@siemens.com
Web Page: http://www.ct.siemens.com

“Fofras: Tom Schindl, Lars Vogel, Kai Todter: Eclipse e4 tutorial, EclipseCon 2010 @ © &
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Theming — Contacts demo

# || ed Contacts Demo_

File Theme
H & -
3} Contacts List| || 18/ Details of Kai Todter |

First Name Last Name General

Chris Aniszczyk Title:

Boris Bokowski Name: Kai Todter

Pete.r Friese. Company: Siemens AG, CTTDEIT 1
Kevin McGuire Job Title: Dipl.-Inform.

Tom Schind| Note: Eclipse RCP Expert and OSGi Enthusiast
Hallvard Traetteberg

i Kai Todter i|| Business Address
Yves YANG Street: Otto-Hahn-Ring 6
Angelo ZERR City: Munich
ZIP: 81739
State/Prov:
Country: Germany

Business Phones
Phone: +49 (89) 63641064
Mobile: +49 (173) 7068310

Business Internet
Email: kai.toedter@siemens.com
Web Page: http://www.ct.siemens.com

as: Tom Schindl, Lars Vogel, Kai Todter: Eclipse e4 tutorial, EclipseCon 2010 @ © &



Theming — Contacts demo
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“# Contacts List |8 Details of Kai Todter
First Na... Last Name General

Chris Aniszczyk Title:

Boris Bokowski Name: Kai Todter

Peter Friese Company: Siemens AG, CT SE 2
Kevin McGuire Job Title:
Tom Schindl

Hallvard  Traetteberg
: Kai Todter Business Address

Yves YANG Street: Otto-Hahn-Ring 6
Angelo ZERR City: Munich
ZIP: 81739
State/Prov:
Country: Germany

Dipl.-Inform.
Note: Eclipse RCP Expert and OSGi Enthusiast

Business Phones
Phone: +49 (89) 63641064
Mobile: +49 (173) 7068910

Business Internet
Email: kai.toedter@siemens.com
Web Page: http://www.ct.siemens.com

as: Tom Schindl, Lars Vogel, Kai Todter: Eclipse e4 tutorial, EclipseCon 2010 @ © &



Theming — Eclipse IDE

= Styles
o Based on products
o More possible

* Changes possible during runtime

= Unique attributes attached to widgets:

Label label = new Label (parent,
SWT .NONE) ;

label.setData("org.eclipse.ed.u1i.cs
s.1d”, "SeparatorLabel");




Theming in platform 4.x

= Reasonably wide possibilities

= Report from EclipseCon '12:
o CSSon E4

o http://holistictendencies.wordpress.com/2012/03/31/
css-on-e4d-eclipsecon/




New problems




New Platform — New problems




New Platform — New problems

= Are there any?

= Performance problems

o In some cases noticeable slowdowns
* Platform team asks: report it (reproducibly)! ©

= Service list is dynamic

o Exploration based learning
* “How can | get the current selection?”

o Debugging
* “Why do | get a null from the injector?”
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Summary




Eclipse Application Platform 4.x

= Platform advances
o Dependency injection
o OSGi services as first-class citizens

o New services
* Theming
* Better event handling

o Sadly: new bugs
* Sometimes performance issues

= But this is the future

o Worth learning it




Sources, additional materials

= ed wiki
o http://wiki.eclipse.org/E4
= Eclipse 4 wiki
o http://wiki.eclipse.org/Eclipse4

= John Arthorne, Paul Webster, Boris Bokowski,
Oleg Besedin: What’s the context?
o http://www.eclipse.org/e4/resources/contexts.pdf
= Wim Jongman: Why Eclipse 4? (the Egg Laying
WoolMilkPig)

o http://industrial-tsi-wim.blogspot.hu/2012/10/why-
eclipse-e4-egg-layving-woolmilkpig.html




