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Motivation

Sessions are lost on closing

~

/

Code has to be manually
extracted from a session

~
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Sessions cannot be replayed
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Sharing a session requires
external tool support

~
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Motivation

Persist inspection sessions Replay sessions

Share a session with

Generate code from a session
someone else



Uniform inspector model



Now: linear inspection session

Interaction event

- Inspection step



Now: linear inspection session

Interaction event

- Inspection step




Now: linear inspection session

- - - —P»  Interaction event
- Inspection step



New: tree inspection session

Interaction

'
I — -

Interaction event

- Inspection step



New: tree inspection session

Interaction

' I

- - — Interaction event
- - Inspection step

10



New: tree inspection session

— B . Bl |nspection step

.pmm — N —> Interaction event
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Recording interaction
- a moldable approach
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Recording interaction
- a moldable approach

Let the widget decide how

it wants to be recorded
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x -0
a WorldMorph(562956288) [world]

Raw Extension Submorphs Morph Keys

v a WorldMorph(562956288) [world]

= a TaskbarMorph(804941056)

> a GLMSystemWindow(266491392)

> a GLMSystemWindow(1057171200)

» | aGLMSystemWindow(647652096)

a GLMSystemWindow(721262592)

> a GLMSystemWindow(727572224)

= a GLMSystemWindow(416874752)
[* a NECMenuMorph(293079296)

» 7 aGLMSystemWindow(32288000)
= an ImageMorph(342771456)

Inspector on a WorldMorph(562956288) [world]

Meta

Record click on graphical

element
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x - 0O Inspector on a WorldMorph(562956288) [world]

a WorldMorph(562956288) [world]

Raw Extension Submorphs Morph Keys Meta

v

»>

>

r

a WorldMorph(562956288) [world]
a TaskbarMorph(804941056)
a GLMSystemWindow(266491392)
a GLMSystemWindow(1057171200)

>

a GLMSystemWindow(647652096)

>

>

p

a GLMSystemWindow(721262592)

a GLMSystemWindow(727572224)

a GLMSystemWindow(416874752)
[£ a NECMenuMorph(293079296)

a GLMSystemWindow(32288000)
= an ImageMorph(342771456)

@

7w

PQ

Record click on graphical

element

How to identify the

graphical element?
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Record click on graphical

x - 0O Inspector on a WorldMorph(562956288) [world] D 2?2~ e I emen t
aWorldMorph(562956288) [world] B e

Raw Extension Submorphs Morph Keys Meta
v a WorldMorph(562956288) [world]

> a TaskbarMorpr.l(804941056) H OW to i d e n tify t h e
> a GLMSystemWindow(266491392)
> a GLMSystemWindow(1057171200) o
T GLsystemWindow 647652056 graphical element?
> a GLMSystemWindow(721262592)
= a GLMSystemWindow(727572224)
> a GLMSystemWindow(416874752)
, a NECMenuMorp'h(293079296} by p 0 S I t I 0 n ?
> a GLMSystemWindow(32288000)
=< an ImageMorph(342771456)

Record click: 150@300
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a WorldMorph(562956288) [world]
Raw  Extension Submorphs Morph Keys

a WorldMorph(562956288) [world]

a TaskbarMorph(804941056)
a GLMSystemWindow(266491392)
a GLMSystemWindow(1057171200)
a GLMSystemWindow(647652096)
a GLMSystemWindow(721262592)
a GLMSystemWindow(727572224)
a GLMSystemWindow(416874752)

a NECMenuMorph(293079296)
a GLMSystemWindow(32288000)

~o an ImageMorph(342771456)

Inspector on a WorldMorph(562956288) [world]

Meta

Click events

childAt: 4
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~hIECIARLIRRY Mwnr
Irph(o62956.288) (W

Click events

childAt: 4
childAt: 1
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Click events

childAt: 4
childAt: 1
childAt: 3
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Inspector on a WorldMorph(562956288) [world]

Click events

childAt: 4
childAt: 1
childAt: 3
childAt: 1
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Inspector on a WorldMorph(562956288) [world]

Click events

childAt: 4
childAt: 1
childAt: 3
childAt: 1

l

Ul
element path
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Inspector on a WorldMorph(562956288) [world]

Click events

childAt: 4

childAt: 1

childAt: 3
childAt: 1

l

PersistUl ... - CSS: n-th child
element path
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A |
aWorldMorph(562956288) [world]
Raw Extension Submorphs Morph Keys

v a WorldMorph(562956288) [world]

= a TaskbarMorph(804941056)

» [ aGLMSystemWindow(266491392)

» I~ aGLMSystemWindow(1057171200)

» | aGLMSystemWindow(647652096)

a GLMSystemWindow(721262592)

> a GLMSystemWindow(727572224)

» 7 aGLMSystemWindow(416874752)
[* a NECMenuMorph(293079296)

» 7 aGLMSystemWindow(32288000)
= an ImageMorph(342771456)

Inspector on a WorldMorph(562956288) [world]

Meta

1)

SubmorphSelection: 4
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x - 0O
aWorldMorph(562956288) [world]
Raw  Extension Submorg... Morph Keys

v a WorldMorph(562956288) [world]

= a TaskbarMorph(804941056)

» | aGLMSystemWindow(266491392)

> a GLMSystemWindow(1057171200)

»  aGLMSystemWindow(647652096)

> a GLMSystemWindow(721262592)

> a GLMSystemWindow(727572224)

= a GLMSystemWindow(416874752)
[* a NECMenuMorph(293079296)

» 7 aGLMSystemWindow(32288000)
= an ImageMorph(342771456)

Inspector on a WorldMorph(562956288) [world]

Meta

D2
E» @ aGLMSystemWindow(647652096) x

Raw Extension Submorg.. Morph Keys Meta
[ variable || value -~

= self a GLMSystemWindow(647652096)
» (© bounds (358.0@0.0) corner: (958.0@400.0)
» [0 owner aWorldMorph(562956288) [world]
» {1} submorphs an Array [10 items] (a WindowEdgeGripMc
» (© fullBounds (358@0) corner: (958@400)
3 color (Color r: 0.8230000000000001 g: 0.823000!
» (€ extension a MorphExtension (807813376) [eventHan
» I borderWidth 1
> borderColor Color lightGray
» (© model a GTPlayground(id=309306112 title=Playg
» 1 labelString "Playground’ v

"a GLMSystemWindow(647652096)"

self

SubmorphSelection: 4

AttributeSelection: #model
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x -0

a GLMSystemWindow(647652096)

Inspector on a WorldMorph(562956288) [world]

BT >

[E» @ aGTPlayground(id=309306112 title=Playground pane=a GLMPane(96380%... x [

Raw Extension Submorg... Morph Keys Meta

Raw Subscri... Annour... LiveActions Meta

| variable || value 4 | variable || value A
= self a GLMSystemWindow(647652096) © self a GTPlayground(id=309306112 title=Playg

» (© bounds (358.0@0.0) corner: (958.0@400.0) » (© registry a SubscriptionRegistry

» [ owner aWorldMorph(562956288) [world] » (© suspendAll false

» {1} submorphs an Array [10 items] (a WindowEdgeGripMc » {1} suspendedAnnouncemets an OrderedCollection [0 items] ()

» (© fullBounds (358@0) corner: (958@400) » (€ logger a GLMNullLogger

> color (Color r: 0.8230000000000001 g: 0.823000! » (C pane a GLMPane(963809792 root)

» € extension a MorphExtension (807813376) [eventHan » T title 'Playground’

» I borderWidth 1 » (© titlelcon nil

» [ borderColor Color lightGray » (© transformation nil

» ' model a GTPlayground(id=309306112 title=Playg » {1} actions an OrderedCollection [3 items] (a GLMGer
» T labelString 'Playground' v » (© condition nil v
"a GLMSystemWindow(647652096)" "a GTPlayground(id=309306112 title=Playground pane=a
self GLMPane (963809792 root))"

self
e} Q

SubmorphSelection: 4
AttributeSelection: #model

PresentationSelection: ‘Ports’
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x -0 Inspector on a WorldMorph(562956288) [world] O 2?2~
a GLMSystemWindow(647652096) E» @ aGTPlayground(id=309306112 title=Playground pane=a GLMPane(96380%... x [
Raw Extension ' Submorg... Morph Keys Meta Raw  Subscri... Annour... Live Panept... Actions Meta

| variable | value A | |Port Value

= self a GLMSystemWindow(647652096) entity a GTPlayPage

» (© bounds (358.0@0.0) corner: (958.0@400.0) text World

» [ owner aWorldMorph(562956288) [world] selectioninterval (6t0:5)

» {1} submorphs an Array [10 items] (a WindowEdgeGripMc selectedText

» (© fullBounds (358@0) corner: (958@400)

> color (Color r: 0.8230000000000001 g: 0.823000!

» (© extension a MorphExtension (807813376) [eventHan

» I borderWidth 1

» [ borderColor Color lightGray

» © model a GTPlayground(id=309306112 title=Playg

» T labelString 'Playground' v

"a GLMSystemWindow(647652096)"

self

SubmorphSelection: 4
AttributeSelection: #model

PresentationSelection: ‘Ports’
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x - 0O Inspector on a WorldMorph(562956288) [world] O 2?2~

a GLMSystemWindow(647652096) E» @ aGTPlayground(id=309306112 title=Playground pane=a GLMPane(96380%... x [
Raw Extension ' Submorg... Morph Keys Meta Raw  Subscri... Annour... Live Panept... Actions Meta
| variable || value A | |Port Value
= self a GLMSystemWindow(647652096) entity aGTPlayPage H o

> @ bounds (252090.0) comer: [852.094000) [text SubmorphSelection: 4
» [ owner aWorldMorph(562956288) [world] selectioninterval (6t0:3)
» {1} submorphs an Array [10 items] (a WindowEdgeGripMc selectedText Att ri b ute S e I e cti on: # mo d e I
» (© fullBounds (358@0) corner: (958@400)
> color (Color r: 0.8230000000000001 g: 0.823000! . . o1 ’
» (€ extension a MorphExtension (807813376) [eventHan P re S e n ta tl 0 n S e I e Ctl 0 n . P 0 rtS
» I borderWidth 1
» [ borderColor Color lightGray P r I i n: # X
» © model a GTPlayground(id=309306112 title=Playg ortSelection: #text
» T labelString 'Playground' v

"a GLMSystemWindow(647652096)"
self
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%X =

Raw  Subscri... Annour... Live Panept... Actions Meta

Port
entity
text
selectioninterval
selectedText

Inspector on a WorldMorph(562956288) [world] O 2?2~
a GTPlayground(id=309306112 title=Playground pane=a GLMPane(963809792... [ aGLMPanePort (Port (pane='"root' name=#text value=a Text for 'World’)) x [

Value

a GTPlayPage
World
(6to:5)

Raw Subscriptions Announcements Meta

| Variable H Value
© self Port (pane="root' name=#text value=a Text {
> (© registry a SubscriptionRegistry
» (& suspendAll nil
» (€ suspendedAnnouncemets nil
» (© logger a GLMNullLogger
» T name #text
> (© pane a GLMPane(963809792 root)
» {1} value a Text [5 items] ($W $o $r $15d)

"Port (pane='root' name=#text value=a Text for
'World')"
self

SubmorphSelection: 4
AttributeSelection: #model
PresentationSelection: ‘Ports’
PortSelection: #text

AttributeSelection: #value
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x - 0O Inspector on a WorldMorph(562956288) [world]

a GLMPanePort (Port (pane="root' name=#text value=a Text for 'World')) > aText[5items] ($WSosréléd) x

Raw Subscriptions = Announcements Meta

| Variable |[ value
© self Port (pane="root' name=#text value=a Text {
» (©) registry a SubscriptionRegistry
» (€ suspendAll nil
» (& suspendedAnnouncemets nil
» (€ logger a GLMNullLogger
» T name #text
» (€ pane a GLMPane(963809792 root)
» {1} value aText [5 items] ($W $o $r $1 8d)

"Port (pane='root' name=#text value=a Text for
'World')"
self

Text Raw Meta

World

G 2~
Pa

SubmorphSelection: 4
AttributeSelection: #model
PresentationSelection: ‘Ports’
PortSelection: #text

AttributeSelection: #value

l

Customized Ul
element path

l

fallback to child selection if no

customization available

29



Inspection
session




Inspection
session

root step

0

Inspection
step




0

Inspection |rootstep | |[nspection
session step
transformation
Interaction

event




Inspection
session

0

root step |nspeC’[iOn

step

Interaction
event

?

Submorph
selection

INC

selection

transformation

ex

Attri

pute

selection




SubmorphSelection: 4

AttributeSelection: #model

_—

|

x -0

aWorldMorph(562956288) [world]

Raw  Extensi.. Submo... Morph ' Keys
v a WorldMorph(562956288) [world]

E» @ aGLMSystemWindow(647652096)

Meta

Inspector on a WorldMorph(562956288) [world]

Raw Extensi.. Submo... Morph Keys Meta

Raw  Subst... Anno... Live Pane... Actions Meta

D2~

[Z» @, aGTPlayground|(id=309306112 title=Playground pane=a GLMPan.... [?

a TaskbarMorph(804941056)
a GLMSystemWindow(266491392)
a GLMSystemWindow(1057171200)
~ a GLMSystemWindow(647652096)
a GLMSystemWindow(721262592)
a GLMSystemWindow(727572224)
a GLMSystemWindow(416874752)
E— a NECMenuMorph(293079296)
» 7 aGLMSystemWindow(32288000)
=~ an ImageMorph(342771456)

vy vV YV VvVey

I Variable || Value Port Value
= self a GLMSystemWindow(64765. entity a GTPlayPage

» (© bounds (358.0@0.0) corner: (958.0@¢ text World

» =1 owner aWorldMorph(562956288) [w selectioninterval (6t0:5)

» {} submorphs an Array [10 items] (a Windov selectedText

» © fullBounds (358@0) corner: (958@400)

> color (Color r: 0.823000000000000!

» (© extension a MorphExtension (80781337

» I borderWidth 1

» [ borderColor Color lightGray

» © model a GTPlayground(id=3093061!

» T labelString 'Playground’

"a GLMSystemWindow(647652096)"

self

Q0 © O O 0

\J

\J

PresentationSelectionAction

CollapseAction

HideAction

\J

PresentationSelectionAction
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gtinspectoritemsin: composite

<gtinspectorPresentationOrder: 0>
A composite table
title: 'ltems’;

column: 'Index' evaluated: [ :value :index | index asString J;
column: 'ltem’' evaluated: [ :value | value printString ];
rowSelectAction: [ :value :index | (IndexSelectionAction withlndex: index) ].
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Inspector model

Ul recording




Tool model

Ul recording




/

.

More custom recording steps

~

/

-

.

More custom presentations

~

-

Add features to new inspector

/

~

N /
4 N
Improve code generation
N /




Summary
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~
Manually redoing inspection

sessions makes developers

. waste time during development |

Allow graphical objects to

decide how interactions will be
__recorded (fall back to #childAt:) |

~

0

Inspection |rootstep | |[nspection

session step

transformation

Interaction
event

SubmorphSelection: 4 AttributeSelection: #model
=T Inspector on a WorldMorph(562956288) [world] [% 2R
aWorldMorph(562956288) [world] [ @ aGLMSystemWindow(647652096) 2> @ aGTPlayground(id=309306112 title=Playground pane=a GLMPan.... [
Raw | Extensi.. Submo.. Morph 'Keys Meta Raw Extensi.. Submo... Morph ' Keys Meta Raw | Subst... Annol... Live Pane... Actions Meta
v © aWorldMorph(562956288) [world] [ variable [ value A port Value
> aTaskbarMorph(804941056) o self a GLMSystemWindow(64765: entity aGTPlayPage
» ™ a GLMSystemWindow(266491392) > © bounds (358.0@0.0) corner: (958.0@+ mltt World
» " a GLMSystemWindow(1057171200) S e s a w Szl:(m s L
»  aGLMSystemWindow(647652096) » {} submorphs an Array [10 items] (a Windov
» © fullBounds (358@0) corner: (958@400)
> a GLMSystemWindow(721262592) !
) > color (Color r: 0.823000000000000:
> a GLMSystemWindow(727572224) » (© extension a MorphExtension (80781337
>~ aGLMSystemWindow(416874752) » I borderWidth 1
[ aNECMenuMorph(293079296) > borderColor Color lightGray
> a GLMSystemWindow(32288000) » © model a GTPlayground(id=3093061.
o an ImageMorph(342771456) » 1 labelString "Playground" v
"a GLMSystemWindow(647652096)"
self
v v v
PresentationSelectionAction HideAction PresentationSelectionAction

CollapseAction

Submorph Presentation Attribute
selection selection selection




FolderSelection: main

ArchiveSelection: archive.zip

Filel

nArchiveSelection:
pharo-city.png

\

=

a FileReference (/data)

ltems Raw Group... Nesting Meta

Inspector on a FileReference (/data)

[E» @, aFileReference (/data/main)
01 B> &0 items Raw  Group... Nesting Meta

[» @ aFileReference (/data/main/archive.zip)

L3 B> ¢ items Contents Raw Meta

| Name || size 4 [ Name || size Name
3 archive 224B i [ 9928 ..
1 web 648 3 cache 64B CJ__MACOSX
3 image 1608 3 current 2888 [Z»README.txt
3 current 288B [E» .Ds_store 6.15kB E2flower.png
[ stash 648 B» files.st 3588 (#pharo-city.png
[ scripts 1288 E» Debug.log 141 MB [?phm'g""ph'p“g
3 main 2888 E» cache.zip 5778 Ersample-xmanl
[& images.zip 577B [» archive.zip 160.44 kB
& pharo-ui 3718
[&» photos.zip 157.78 kB
[» .ps_store 12.29kB
& web.zip 569 B
[ script.st 56 B
[Z» pharo-city.png 136.55 kB
[&» workspace.st 738
[ pharo 3828
[Z graph.png 18.62 kB
> files.st 3588
[ vizualization.png 5.88 kB
[» img2.png 8.62kB
[Z» Debug.log 1.41MB
[& flower.png 11.09kB v “
o 0 & 0

Size
288B
0B
0B
0B
0B
0B
0B

> @ aFileReference (/pharo-city.png)
(D Picture Contents Raw  Meta
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ModelSelection:

Query::

ClassSelection:

CodeQuery
Glamour #allClasses GLMAction
A\ A\ A\ A\
x - O Moose Panel D2 s~
Models GlamourModel x
GlamourModel GlamourModel (MooseModel) " All model classes (473) (FAMIXClassGroup) "= Smalltalk:GLMAction (FAMIXClass) = an OrderedCollection [24 items] (GLMAction>>t... "=
S E| o In|¢|S E = 2 B & B WMS EoB ool es Bin|=
e RN R I Smalltalk::AthensBalloonGradientPaint o o i iti -
W Al attributes - All famixattributes (2038) S . self methods select: [ :m | SERAIEO MA o condlon)
5 Allcl All famixcl 851) S o onimpgeramt m outgoingInvocations size > @] O Smalltalk::GLMAction.installKeyCombinatic
classes - All famixclasses ( Smalltalk::AthensBalloonLinearGradient O Smalltalk:GLMAction.separatorBefore()
& All comments - All famixcomments (1413) Smalltalk::AthensBalloonPaint . )
[} = ion. i
W All global variables - All famixglobalvariable Smalltalk::AthensBalloonPath Sepita=alNAsbonhas i)
. . o = ion. i
W Allimplicit variables - All famiximplicitvarial Smalltalk::AthensBalloonRadialGradient SHTaREHREL MACIOShONCAETg
¥ : : - . on.etDi (Obi
W Allinheritances - All famixinheritances (850) Smalltalk::AthensBalloonSolidColorPaint Smalltalk::GLMAction.gtDisplayOn:(Object)
~ i (M| o ion.
W Allinvocations - All famixinvocations (3384¢ @ Smalltalk::AthensBalloonStrokePaint Smalltalk::GLMAction.separatorAfter()
; ) . Smalltalk::AthensBalloonSurface @ Smalltalk::GLMAction.hasShortcut()
W Alllocal variables - All famixlocalvariables (: .
Smalltalk::FT2GlyphRenderer s .
3 O Smalltalk::GLMAction.shortcut()
@ All methods - All famixmethods (5333) Smalltalk::GLMAbstractWizardStep i SenciiiobCiMAconhorii (i)
malltalk: ion.shortcut:(Obje
1 All model classes - All model classes (473) Smalltalk::GLMAccordionArrangement ~ LR T Jb.
£ All model methods - Group (5249) smalitalk:GLMAccumulator Smalltalk::GL Act!on.!conName.(O ject)
@ All model namespaces - Smalitalk Smalltalk::GLMAccumulatorMorphicTest o Smalttalk::GLMAction.isMenu()
- o = ion.i i
G All model packages - All model packages (2: Sma::ta:::.GLMAccumulatorTest Smabiatic:GtMAction-ECatgonzed)
Smalltalk::GLMAction O Smalltalk::GLMAction.actOn:(Object
All model types - All model types (488) 7 : maliafi--GLMACtionactOn: {Object)
S Smalltalk::GLMActionAnnouncement @ Smalltalk:GLMAction.isAvailableOn:(Object
. Smalltalk::GLMActionBrickDarkThemer O Smalltalk::GLMAction.withSeparatorBefore
T All packages - All famixpackages (109) Smalltalk::GLMActionBrickPopupThemer SO bledConditi
W All parameters - All famixparameters (3066) Smalltalk::GLMActionBrickThemer G Cfon.?na 5 ”0?0 v
W All references - All famixreferences (2972) Smalltalk::GLMActionButtonBrick <l:] Smalltalk::Gl MArhonA|<Fnablpd0n:l0hm;r\
v

L) antr S

4 >

5]

Smalltalk::GLMActionListPresentation

X

n inn hoolean ctata
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CategorySelection:

ExampleSelection:

MethodSelection:

Mondrian InnerAndPopup RTArc>>#initialize
x - O Roassal examples browser v
Dynamic stack grapher * aRTMondrianExample aRTExampleSelection (RTMondrianExamp... 2 B @ il aCompiledMethod (RTArc>>#initialize) 2 |
Euprrimentsl Examples Raw Meta @ Q@ ©® & -= Ccanvas Playground Raw @ © ® & -= Raw Byte.. Source Ir AST Head.. Meta B2
Explora

Geographical maps
Gradient and multi colored lines
Grapher - Bar charts
Grapher - Decoration
Grapher - Overall
Grapher - Scatterplots
Interaction

Kiviat (Radar)

Layout

Legend

Line decoration

Map location
Mondrian

Name cloud
OpenStreetMap Integration
Pie chart

Plain Roassal

SVG

Selection Elements
Sparkline
Spectrogranh

¥ TArrowedire
Ty bl

® 0 & O

. --... -

Y .----. .--

= R Nl L
55 I

m- EEEC

initialize

super initialize.
self alphaAngle: @.
self betaAngle: 35.

self innerRadius: 30.

self externalRadius:

50.

4.4



glamourModel := MooseModel root allModels detect: [ :each |

each name = 'GlamourModel' ].
actionClass := glamourModel allModelClasses detect: [ :each |
each name = 'GLMAction' ].

methods := actionClass methods select: [ :m |
m outgoingInvocations size > 0 ]
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