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Agenda

e Spy general overview

e What can we debug with those spies?
- bundle spy
- model spy
- context spy
- event spy
- CSS spy
- preference spy

What is a 'spy' in Eclipse 47?
e A spy displays dynamic information from a developper point of view
e They are not supposed to be delivered to the end user
* E4 spies are used to display each E4 concept in one main dashboard:
- application model, injection contexts, event, css, preferences ...
e The E4 spy platform can be easily extended to define its own spy (global dashboard for
a concept).

Where are the spies defined ?
e« Up to the 2022-03 release, the spies were managed in the E4 tools project

e Since 2022-06, all the spies are included in the PDE project.
- Nothing to install anymore

e They are directly available in the IDE for RCP and RAP developper.

e To use the spies in your project, add the org.eclipse.pde.feature in your target
platform

How to launch the spies?

e Your application must be launched with
- at least one of the spies available
- the org.eclipse.pde.spy.core plugin

* NO DEPENDENCY IS NEEDED
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Name: ECE22_macosx

E] Main |(x)= Arguments I'%E Plug-ins] Configuration | Tracingl E Envimnmentl E Common| L} Prototypel

w-org.eclipse.pde.spy.model (0.12.400.v20220621-1036) 0 IC.defauIt V-

=I=org.eclipse.pde.spy.preferences (0.12.300.v20220512-1208) default default

Include required Plug-ins automatically while launching
Include optional dependencies when computing required Plug-ins

Add new workspace Plug-ins to this launch configuration automatically

Validate Plug-ins automatically prior to launching Val

Launch with: ~ Plug-ins selected below ] Default Start level: 4 S Default Auto-Start:  false a
spy (%] Select All

Plug-ins Start Level Auto-Start Deselect All
> 9E| Workspace
> om Target Platform Select Working Set...
%Imorg.eclipse.pde.spy.bundle (0.12.200.v20220512-1208) default default
3'@&:org.eclipse.pde.spy.context (1.0.300.v20220512-1208) default default Select Required
v - org.eclipse.pde.spy.core (1.0.200.v20220331-1637) default default
“J=org.eclipse.pde.spy.css (0.12.300.v20220512-1208) default default Restare.Defaults
%1&org.eclipse.pde.spy‘event (1.0.0.v20220513-0804) default default

Only show selected
184 out of 337 selected

lidate Plug-ins

Show Command Line Revert

Apply

Close

How to display the spies?

e The spy feature provides a new submenu in the 'Window' menu
« If your application does not contain this Window menu, it will be added
e All the defined spies are listed in the spies submenu :

n  Window Help

Minimize se IDE
Zoom
Toggle Full Screen

<7 New Window ‘
Editor o
Appearance > ;
Show View >
Perspective '
Navigation >
I reterence soy
Bring All to Front < Bundle Spy

@ context Spy

%e CSS Spy

, CSS Scratch Pad
) Event Spy

[ZZ] Model Spy

The E4 Spies window

e All the spies will open in the E4 spy window
- But you can move them in another window after
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e

[ Package Explorer X

>
>
>
>

!i% com.opcoach.ece22 [Conferences master 12]
[,;é com.opcoach.ece22.spytalk.eap [Conferences master 12]

Iz com.opcoach.ece22.spytalk.tp [Conferences master 12]
'a,j;comopcoach.ecezz.spytaIkAui [Conferences master 12]

Binitr-O Qi G i® 9!

s

% § = B g comopcoach.ece
<?xml version="1.0" encoding="UTF-8"7>

1

2 <project xmln

3
4
5

ECE22 - Eclipse IDE

8] com.opcoach.ece [M| com.opcoach.ece

http://maven.apache.org/POM/4.0.0"

xmlns:xsi="

ttp://www.w3.0rg/2001/XMLSchema-instance"

[m] com.opcoach.ece X [w]

xsi:schemalLocation="http://maven.apache.org/POM/4.0.0 http://maven.apac

<modelVersion>4.0.0</modelVersion>

The E4 spies window
is displayed
beside your application

Spies overview

ece
BaoaeopeE

[Z] Model Spy X (", Bundle Spy @ Context Spy

Application
Add-ons
Binding Contexts
BindingTables
Handlers
Commands
Command Categories
Windows
v [T Trimmed Window - Eclipse SDK
> [=]Main Menu
Handlers
> Windows
v Controls
v []]Part Sash Container
v [0 Perspective Stack
> oM perspective - Modeling
v & Perspective - Java
Handlers
Windows
v Controls
v [[]Part Sash Container

>
>
>
>
>
>
v

E4 Spies window

% cssspy [3 CssScratchPad ) Event spy WPy preference spy

[ PR

Perspective
XMI:ID _DK4mwU-TEe2oetwghaMzEQ
ID: org.eclipse.jdt.ui.JavaPerspective
Accessibility Phrase:

Selected Element: PartSashContainer([0]

Label: Java
Tooltip:
Icon URI: platform:/plugin/org.eclipse.jdt.ui/$ni$ “:{Fimg ‘

To Be Rendered
Visible
Context Properties

3

Key Value

Default | Supplementary | Widget Tree

= FormJ 2 List

S

— ™™

the SWT Th

Commit Mes:

Let's have a look on the different spies and what are their benefits:

e bundle
« model

e context
e event

e CSS

« preference

Bundle Spy

e This is an OSGi level spy

e It displays all bundles launched in your application with their OSGi status

e Itis possible to start or stop any bundle.
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E4 Spies window

[] Model Sp | () BundleS X '@ Context 53 CSS Spy CcSSScr ) Event Sp g'j preferen = O

& Q i (x]

State Bundle Name

ﬁ org.eclipse.acceleo.ui.interpreter
] org.eclipse.ant.ui

] org.eclipse.debug.ui
] org.eclipse.debug.ui.launchview
- org.eclipse.e4.tools.emf.ui
org.eclipse.e4.ui.bindings
org.eclipse.e4.ui.css.core
org.eclipse.e4.ui.css.swt
org.eclipse.e4.ui.css.swt.theme
org.eclipse.e4.ui.di
org.eclipse.e4.ui.dialogs
org.eclipse.e4.ui.ide
org.eclipse.e4.ui.model.workbench
org.eclipse.e4.ui.progress
org.eclipse.e4.ui.services
org.eclipse.e4.ui.widgets
org.eclipse.e4.ui.workbench

Show Only Filtered

Version

Stop or start bundle
when selected

3.7.11.202102190929
3.8.300.v20220718-1722
3.17.0v20220817-1312
1.0.300.v20220811-0741
4.7.300.v20220420-0901
0.13.100.v20210722-1426
0.13.300.v20220809-1237
0.14.600.v20220621-1327
0.13.100.v20220310-1056
1.4.0v20210621-1133
1.3.300.v20220815-1831
3.16.100.v20220310-1350
2.2.200.v20220817-1444
0.3.500.v20220717-1456
1.5.0.v20210115-1333
1.3.0.v20210621-1136
1.13.200.v20220808-2019

This bundle is Active

org.eclipse.e4.ui.workbench.addons.s 1.4.400.v20211102-0453
org.eclipse.e4.ui.workbench.renderer: 0.15.600.v20220715-1400
org.eclipse.e4.ui.workbench.renderer< 0.12.600.v20200416-0656

org.eclipse.e4.ui.workbench.swt
org.eclipse.e4.ui.workbench3
org.eclipse.eef.common.ui
org.eclipse.eef.ide.ui

org.eclipse.eef.ide.ui.properties
org.eclipse.eef.properties.ui

I5D0DDDOC0C 00000 0CO00 000

0.16.600.v20220607-1204
0.16.0.v20210619-0956
2.1.5.202008270808
2.1.5.202008270808

org.eclipse.eef.ide.ui.ext.widgets.refe 2.1.5.202008270808

2.1.5.202008270808
2.1.5.202008270808

What can we debug with the bundle spy?

If you don't see a plugin contribution in your application:
e Check if your plugin is present at runtime
e Check if your plugin is started as expected (or at least starting)

This is usually the first check when the expected contribution is not present.

Model Spy

e The application model describes the content of the application
* The model spy displays the live model and allows modifications

- positions in sash containers
- perspectives layouts

Eclipse Con 2022 — Using E4 spies to debug your application



OPCOACH

ECLIPSE TRAINING AMD COMSULTING

[ ] [ ] E4 Spies window
BoeaxRpo@

[l Model Spy X | Bundle Spy @ Context Spy %% CSS Spy CSS Scratch Pad  {$) Event Spy % Preference Spy

v [i£] Application Perspective
> Add-ons
> Binding Contexts XMEID _DK4mwU-TEe2o0etwghaMzEQ
> BindingTables Browse UI hel'e ID: org.eclipse.jdt.ui.JavaPerspective
> Handlers
> Commands Accessibility Phrase:
> Command Categories Selected Element: PartSashContainer[0] %]
v Windows

v [~] Trimmed Window - Eclipse SDK Label i3

> [E]Main Menu Tooltip:
Handlers
> Windows
v Controls To Be Rendered

v |_|:| Part Sash Container Visible

v [GF Perspective Stack

> qf:" Perspective - Modeling
&

Handlers

Icon URI: platform:/plugin/org.eclipse.jdt.ui/$nl -4 Find ...

Context Properties

Windows
v Controls Key Value
v [1]Part Sash Container
v E Part Sash Container
> D Part Stack

5 El Variables
> EPart Sash Container
Trim Bars
> @m Perspective - Git
> D New Value:

> Shared Elements

Snippets
> Trim Bars

Default | Supplementary | Widget Tree

o XMI|

=] Form List

What can we debug with the model spy?

* Check reals IDs and control if they are used correctly

e Check why a view is not displayed

* Check disabled/enabled commands

e Fix global layout

e Control the UI components

e Check if model fragments are correctly included in live model
* Modify the live model

e and many other tips

Model spy demo

Demo
e checking IDs for objects (main menu, main toolbar...)
e show control
e changing layout
e checking parts/part descriptors
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E4 context and injection.

Injection is used everywhere in the E4 runtime.
@Inject fields or methods will use values stored in the E4 context.
The E4 context is a tree of maps containing keys (class or string) and instances.

When an instance is replaced in the context, E4 will:
- re-invoke the @Inject method having this instance as a parameter
- re-initialize the @Inject field with the new instance

But what can we inject in the code?

Context spy

The context spy is used to browse this tree of maps.

The context spy will display all available values at any level

- root level (OSGi) : services instances (available everywhere in the code)
- application level values (available everywhere in the code)

- lower level values (available in a part or in a handler code)

@ [ ] E4 Spies window
BoeaRoE
[] Model Spy (", Bundle Spy | @ Context Spy X | %& CSS Spy CSS Scratch Pad  {$) Event Spy Ej Pr F. = O
ilter on key or values
& : z = o
§ 2| Q active © @ show Only Filtered ¢ (blue contexts contains
v OSGi context for bundle: org.eclipse.e4.ui.workbench 'I'he sfring)
org.eclipse.ui.internal.services.EvaluationService

v WorkbenchContext
Anonymous Context
v TrimmedWindowlmpl (IDEWindow) Context
org.eclipse.ui.internal.progress.ProgressRegion
v Perspectivelmpl (org.eclipse.jdt.ui.JavaPerspective) Context
v Partimpl (org.eclipse.e4.ui.compatibility.editor) removeOnHide org.eclipse.m2e.editor.MavenPomEditor (com.opcoach.ece22/pom.xml) Context
v MultiPageEditorSite (org.eclipse.ui.internal.genericeditor.ExtensionBasedTextEditor)
popup:#0OverviewRulerContext e
popup:#TextEditorContext Tree Of maps

popbup:#TextRulerContext

Key Value
> %, Inherited values inj dor using this
v GLocal values managed by this context
> @ activeChildContext TrimmedWindowImpl (IDEWindow) Context
> (¥)=activeContexts [org.eclipse.ui.contexts.window, org.eclipse.jdt.ui.JavaActionSet, org.eclipse.jdt.ui.JavaElement
> @ activeEditor java.lang.Object@83e0adf
@ activeFocusControl java.lang.Object@83e0adf
> @ activeFocusControlid java.lang.Object@83e0adf VG|UeS Of the Se|eCfed
@ activeMenu 1]
@ activeMenuEditorinput java.lang.Object@83e0adf map above
> @ activeMenuSelection java.lang.Object@83e0adf
> @ activeShell Shell {E4 Spies window} [layout=org.eclipse.e4.ui.workbench.renderers.swt.TrimmedPartLayout
> (@ activeWorkbenchWindow org.eclipse.ui.internal. WorkbenchWindow@31f96cf
> @ activeWorkbenchWindow.activePerspective org.eclipse.jdt.ui.JavaPerspective
@ activeWorkbenchWindow.isCoolbarVisible true
@ activeWorkbenchWindow.isPerspectiveBarVisible true
@ activeWorkbenchWindow.isStatusLineVisible true
@ activeWorkbenchWindowShell Shell {ECE22 - Eclipse IDE} [layout=org.eclipse.e4.ui.workbench.renderers.swt.TrimmedPartLay«
(x)=e4ActivePart ora.eclipse.ode.sov.context.ContextSovPart=ora.ecliose.e4.ui.model.application.ui.basic.impl.P:

What can we debug with the context spy?

Check the available values provided by the E4 runtime
Find keys for objects (class name or specific String)

Check that specific objects added manually are present
- context.set(MyClass.class, myInstance)

Control if an object is at the right level (when not injected)

Context Spy demo

Demo : display some instances in the contexts
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Event spy

The E4 runtime provides an API to send easily events using the IEventBroker

9 public class EngineWatcher

10 { "

11 // Define the sent topics Define event keys

12 public static final String ALARM_TOPIC = "Alarm/*";

13 public static final String ALARM_RPM_TOO_HIGH = "Alarm/RpmTooHigh";

14 public static final String ALARM_SPEED_TOO_HIGH = "Alarm/SpeedTooHigh";
15

16 // Get the event broker by injection

17 @Inject

18 IEventBroker ebroker; Receive the Event Broker using injection

19

702 @0ptional

21 @Inject

22 public void checkRpmValue(final @Named(EngineSimulator.ENGINE_RPM_VALUE) int value)
3 i Inject the RPM value from context
24 if (value > 5000)

25

26 // Send an alarm

27 Alarm a = new Alarm("rpm is too high (" + value + ")", value);
28 ebroker.send(ALARM_RPM_TO0_HIGH, a);

30 } Send the event

31

19

Sending events

Receiving events

And to receive the event using injection:

118

119 @Inject @0ptional

120 public void listenToAlarms(@UIEventTopic(EngineWatcher.ALARM_TOPIC) Alarm a)
121 { Receive event by injection
122 alarms.insertElementAt(a, @);

123 if (viewer != null)

124 {

125 viewer.refresh();

126 viewer.setSelection(new StructuredSelection(a));

127 }

128 }

124

Receiving events

Available events

« An event is sent for each UIModel component modification (window move, ...)
e Business events sent using the IEventBroker in your code
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 An event is also sent during each step of the E4 application's life cycle:

32 x This file contains generated and hand crafted event topic constants. There are also hanc
33  x utility methods for constructing topic strinas and publishing events.
34 x -
35 x When the UI model changes org.eclipse. — =
36 x Eclipse application and the console r¢ « @SuiLifeCycle
37 * below the "Place Generated Code Here" SFTOPIC : String
38 % F : o
39 x @noextend This class is not intended 1 &FBRINGTOTOP sistring
40 % @noinstantiate This class is not inter & F ACTIVATE : String
41 % @since 1.0 & F PERSPECTIVE_SAVED : String
42 x/ | & F PERSPECTIVE_OPENED : String
ﬁ public class UIEvents { T PERSPECTIVE_RESET : String
450 Jok &7 APP_STARTUP_COMPLETE : String
46 % Topic separator character &*F APP_SHUTDOWN_STARTED : String
47 */ & F THEME_CHANGED : String
48 public static final String TOPIC_SEP & F THEME_DEFINITION_CHANGED : String
gg\_‘ /%% et publishEvent(String, MUIElement) : boolean
51 * Wild card character for matching ¢ @ SpublishEvent(String, Map<String, Object>) : boolean
52 */ @S buildTopic(Strina) : Strina
=S w1l cdmdlda £2wal Chwin~n Al CcIID T Drane 1981 +a chaw inharitad mambare
How to trace these events?
e The Event spy will receive all events and display their values.
E4 Spies window
HGCOHEED
. =
& Event Spy £ / Start or Stop capturing events H
Start capturing_events Hide filters
New filter:
Base topic of captured events: ‘* ‘ Reset to default
Capture event when: | -~ item to filter -- = J { -- operator —— ] ‘—— expected value -- | Add filter
Defined filters (relation between filters is AND):
Capture event when 'Topic' starts with 'Alarm’ % Update selected
Add your filters here B
Remove selected
Remove all
Topic Event publisher Changed element
¥ Alarm/SpeedTooHigh
org.eclipse.e4.data Alarm : 2014.10.27 14:02:04 speed is too high (643) : 643
event.topics Alarm/SpeedTooHigh
P Alarm/RpmTooHigh "
P Alarm/SpeedTocHigh Open the capture and display event data
P Alarm/RomTooHiah

Event Spy

What can we debug with the Event spy?

The Event Spy shows the generated events

It can also filter them on their topic

Demo:

open the event spy, listen to events and display events when the window is moving or resizing.
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CSS Spy

e The E4 renderer can manage CSS on the application.

e The CSS is applied with the applicationCSS parameter
- A CSS may include other CSS using the @import url notation

e But... how can we find the values for the different widget's properties?

CSS Spy

e The CSS Spy will:

- display the possible values
- browse the widget hierarchy
- provide a scratch pad to test the values.

OO0

E4 Spies window

HCHEED

“% Css spy ?33\ Select object T =
, /in Ul .
(Q, CsS Selector | (I All shells

/

Widget
¥ Shell (org.eclipse.swt.widgets)
¥ Composite (org.eclipse.swt.widgets)

CSS Class

MTrimmedWindow (+1 others)
CSsS

¥ Composite (org.eclipse.swt.widgets)
¥ Composite (org.eclipse.swt.widgets)
¥ Composite (org.eclipse.swt.widget
¥ CTabFolder (org.eclipse.swt.cu.
P ToolBar (org.eclipse.swt.wid
P Composite (org.eclipse.swt..
P ToolBar (org.eclipse.swt.wid
¥ ContributedPartRenderer-2.,
Canvas (org.eclipse.swt..
CTabltem (org.eclipse.swt.c.

Icanvas {
/* actual values */
background-color: #e8e8e8;
background-image: none;
color: #000000;
font-family: "Lucida Grande";
font-size: 11;
font-style: normal;
font-weight: normal;
swt-background-mode: none; |
text-transform: none;

cssid

com-opcoach-ecfl4-eap-partsashco...
PartStack@644c78d4

Dashboard

font
font-adjust

 Show unset properties

eclipse-perspective-keyline-... Change a value

SWT Layout: null

|* Show CSS fragment |

» CTabFolder (org.eclipse.swt.cu. }visibility: visible; com-opcoach-ecfl4-eap-partstack-0
M=t i = | | sty P
CSS Properties ‘ 'S Escape to dismiss CSS Rules

Property Value SWT Style Bits:

e —— SWT.LEFT_TO_RIGHT

background-color #e8e8e8 SWT.DGUBLE_BUFFERED

background-image none €SS Class Element:

color #000000 org.eclipse.e4.ui.css.swt.dom.CompositeElement

cursor

Bounds: x=-320 y=98 h=234 w=594

Get the CSS fragment

The CSS Scratch pad

CSS Spy

e Use it to test your CSS fragment on your application

«  When it is ok, put it in your final CSS file
e CSS Scratchpad needs to run with org.eclipse.ui.themes
(or an extension of org.eclipse.e4.ui.css.swt.theme)

Eclipse Con 2022 — Using E4 spies to debug your application
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E4 Spies window

S HERED

& CSS Spy CSS Scratch pad 3

Canvas {

background-color: #e8e8e8;
background-image: none;
color: #000000;

font-family: "Lucida Grande";
font-size: 11;

font-style: normal;
font-weight: normal;
swt-background-mode: none;
text-transform: none;
visibility: visible;

/* actual values */ <4— Copy the CSS fragment
and test it before !

. Apply |

| Close |

CSS scratch pad

What can we debug with the CSS Spy?

e What are the possible values for UI properties in CSS?
 What is the CSS class ID of my UI object?
* Are my widgets in the UI well organized?

CSS Spy

Demo : open the css spy, select a widget and change one attribute. Then copy a css fragment

and test it in the scratch pad.

Preference Spy

Preference spy will be used to:
- display default and instance values for a plugin
« search who defines a specific value

Eclipse Con 2022 — Using E4 spies to debug your application
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Enter the plugin name and get the values, or enter a value and find who defines it:

O [ ] E4 Spies window

g%k‘) @ @ @G

& Preference Spy X = =0

[Q jdt.ui

Nodepath Key Old Value New Value
/default/org.eclipse.jdt.ui semanticHighlighting.method.color 0,0,0 0,0,0
/default/org.eclipse.jdt.ui closeBrackets true true
/default/org.eclipse.jdt.ui java_doc_tag_italic false false
/default/org.eclipse.jdt.ui semanticHighlighting.typeArgument.underline false false
/default/org.eclipse.jdt.ui semanticHighlighting.interface.strikethrough false false
/default/org.eclipse.jdt.ui semanticHighlighting.autoboxing.enabled false false
/default/org.eclipse.jdt.ui semanticHighlighting.number.enabled false false
/default/org.eclipse.jdt.ui pf_coloring_comment_bold false false
/default/org.eclipse.jdt.ui editor_folding_default_imports true true
/default/org.eclipse.jdt.ui Refactoring.savealleditors false false
/default/org.eclipse.jdt.ui cleanup.make_private_fields_final true true
/default/org.eclipse.jdt.ui semanticHighlighting.annotationElementReference.strike false false
/default/org.eclipse.jdt.ui java_operator 0,0,0 0,0,0
/default/org.eclipse.jdt.ui org.eclipse.jdt.ui.template.format true true
/default/org.eclipse.jdt.ui semanticHighlighting.abstractMethodInvocation.italic ~ false false
/default/org.eclipse.jdt.ui cleanup.insert_inferred_type_arguments false false
/default/org.eclipse.jdt.ui semanticHighlighting.annotation.enabled true true
/default/org.eclipse.jdt.ui linkedPositionColor 121,121,121 121,121,121
/default/org.eclipse.jdt.ui semanticHighlighting.method.strikethrough false false
/default/org.eclipse.jdt.ui java_doc_link_italic false false

What can we debug with the Preference Spy?

« conflicts with IDs between preferences (when defined in the same plugin)

e Quickly check the values (default and instance)
e Browse all preferences provided by a specific plugin
e Find unknown hidden preferences that are not visible

Preference Spy

Demo : filter preferences on a plugin. Open a preference page, find the plugin and display

preference values (usually in core). Find who defines the color 100,70,50

Creating a new spy

e Itis very easy to add your own spy

e Add a dependency to org.eclipse.pde.spy.core
 Extend org.eclipse.pde.spy.core.spyPart

e Your part is a pure E4 part (POJO, Injection... )
e The key binding is handled automatically

e It takes the time to create the UI part

Eclipse Con 2022 — Using E4 spies to debug your application

13



(OPCOACH

ECLIPSE TRAINING AMD COMSULTING

g org.eclipse.pde.spy.model X = 8
% Extensions oOXxLTL®
All Extensions laz B Extension Element Details
Define extensions for this plug-in in the following section. Set the properties of 'spyPart' Required fields are denoted by '*".
name: Y%name
v {D=g.ec|ipse.pde.spy.core.spyPart Add... part: org.eclipse.pde.spy.model.ModelSpyPart
Hemove shortcut: M2+M3+F9

description:  %description

Up icon: $nli$/icons/full/obj16/application_lightning.png

Down

What can we debug with your own spy?

e Basically everything you need to monitor.

Q/A

Network transfers (mqtt, http..)

Memory management

Adapters between objects

Any stats on your application

Dashboard of your main business objects

e Thank you for attending!
« Don't forget to evaluate this talk

* Kk k& Kk

* You can download the pdf of this presentation on the eclipse con web site
e Keep in touch :

olivier.prouvost@opcoach.com
https://www.opcoach.com
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