. .
J Widgets
A JavaScript Library of Ul Controls
to Track and Dynamically Overlay Analytic Provenance

Ge%'re%iﬁ }_Iii_j;xalization m ZU r’I Ch



range slider

100



range slider

-
100

——

0

R
Initial State



range slider

— 8§
50 100
Y



range slider

| I
50 100




range slider

3

50 75 100



range slider

3

50 75 100



range slider

s

65-75



range slider

s

0 65 -75

What can | tell about my interactions thus far?



range slider Widgets range slider

s

65 -75

100

w°T



range slider ProvenanceWidgets range slider

L % [_‘_‘_'_'_'_T,'_'_'_'_'_T.'.'_'_'_'.T.-

65 -75 0 50 100



range slider ProvenanceWidgets range slider

L % [_‘_‘_'_'_'_T,'_'_'_'_'_T.'.'_'_'_'.T.-

65 -75 0 50 100



range slider Widgets range slider

Ls L

65 -75 0 50 75 100

R

a
aO




range slider Widgets range slider

Ls L

65 -75 0 50 75 100

W

a
aO




range slider Widgets range slider

a
aO

s

65 -75 0 65-75



range slider Widgets range slider

0 G o

65 -75 0 65-75

w  Aggregated
——  Summary

|:||:||:| height = frequency
color = recency

[ solid border = current selection

| 1 dashed border = previous selection



range slider Widgets range slider

a
aO

s

0 65 -75 0 65-75

Can | review the historical sequence of my selections?
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Widgets range slider
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Label: id-rangeSlider

Selected range: [75, 100]

# times selected: 2

Last selected at: 9/24/2024, 6:07:09 PM
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motivation

no frontend library of Ul controls
that tracks and presents out-of-the-box.
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design process

conduct design exercises
what metrics to log as provenance?
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design process

review Ul controls

conduct design exercises

what metrics to log as provenance?
where to present provenance?

how to present provenance?

marks: area, bar, line?
encodings: color, size, position?
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design process

conduct design exercises

how to present provenance?
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conduct design exercises
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implementation — range slider

value: number = 0

highValue?: number = 100 raﬂge Va“ables
handleChange (event: ChangeContext) {

value = event.value event listener
highValue = event.highValue }

options: Options = { floor: 0, ceil: 100, step: 1 } other options

<provenance-slider [options]="options"
[value]="value" [highValue]="highValue" DOM element
(selectedChange)="handleChange ($event)" />
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widget to visualization (outbound)
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widget to visualization (outbound)
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widget to visualization

CONTROL PANEL VISUALIZATION
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widgetUpdated(model) {}

<provenance-slider
(selectedChange)="widgetUpdated($event.value)"/>




uSe-CasSes

widgets to visualization (outbound)

visualization to widgets (inbound)



visualization to widget

CONTROL PANEL VISUALIZATION

Acceleration 05 -

20

0 26
o
Horsepower 5 15- o
3 8
. ' &’ %000
0 240 107 0~ 0 0
o Oo

0 T T | T T T | T T T T |
0 20 40 60 80 100 120 140 160 180 200 220240

Horsepower




visualization to widget
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visualization to widget
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visualization to widget

CONTROL PANEL VISUALIZATION
Acceleration 05 -
A ]
0 16.7 - 23.6 20 i
<+
Horsepower 5 15- o
R 1 g o°
1 1 E 8
L—-—-—J &’ ° 00 0
275 136.1 240 104 9 °°o
~---9o o o % °
5
0 I I I I I I I I I I I 1
0 20 40 60 80 100 120 140 160 180 200 220240
Horsepower




visualization to widget

CONTROL PANEL

VISUALIZATION

Acceleration 25
r 1
L—j :. 8y ’
20| Qo8
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AR o0
Horsepower 5 45 R VIR T 0050

visBrushed (brush_extent) {
acceleration| 'data"] = [{ ...,
}]

acceleration|["revalidate"] =

"value": brush_extent

true

<provenance-slider [(provenance) ]="acceleration" />




replicating prior work

scented widgets

Willett, W., Heer, J., & Agrawala, M. “Scented Widgets: Improving Navigation Cues with
Embedded Visualizations.” TVCG 2007.

phosphor objects

Baudisch, P, Tan, D., Collomb, M., Robbins, D., Hinckley, K., Agrawala, M., Zhao, S., & Ramos,
G. “Phosphor: Explaining Transitions in the User Interface using Afterglow Effects” UIST 2006.

dynamic query widgets
Williamson, C., & Shneiderman, B. “The Dynamic HomeFinder: Evaluating Dynamic Queries (n
a Real-estate Information Exploration System.” SIGIR 1992.



scented widgets — replicating prior work

Widgets

Illl-#ofvisits 1 recency

QQ London v i@

historical_usage_logs = {

"revalidate": true,
"data": [{"value": [40], "timestamp": _},
{"value": [40], "timestamp": _},

{"value": [50], "timestamp": _}, ...
}

<provenance-slider [freeze]="true"
[(provenance)]="historical_usage_logs" />




phosphor objects — replicating prior work

Widgets
> % il
L; Visteve E;O_' 0 4&57 100
yolume alpha
_Ipatrick _lgeorge [jl;’:gan
[rr— Range Slider

widgetUpdated () {
if (provenance) provenance = {
"data": provenance["data"].slice(-2),
"revalidate": true }

}

<provenance-slider [(provenance)]="provenance"
(provenanceChange)="widgetUpdated ()" />




expert case studies with 4 developers

“Develop a VOKQMO explorer system using Widgets."
1 2 2 2 3
Onboarding Work on Task Offboarding

Interview (30 mins) (~1 week) Interview (30 mins)



The Pokemon App
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« Pokedex Number: 150

« Name: Mewtwo

« Classification: Genetic Pokemon
« Primary Type: psychic

« Secondary Type: null

+ Generation: 1

« Is Legendary: 1

* Height_m: 2

« Weight_kg: 122

* HP: 106
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ProvenanceWidgets is open-source and ® |

Install the library
npm install -widgets

available as both Angular & Web-Components

For the documentation, showcase, and starter code, go to:

Widgets.github.io



Widgets.github.io

@gatech.edu kodak@gatech.edu

Georgia Visualization
Tech Lab

menna.elassady@ai.ethz.ch

ETH-zurich

endert@gatech.edu
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