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Culture! and gender? affect usability,
appeal, and trustworthiness of a website.

1. Reinecke, et. al., ToCHI '11 2. Simon, et. al., SIGMIS '01



People with motor disabilities may need
to use alternate devices to intferact with
the web!.

1. Findlater, et al., UIST "11



Blind people frequently use screen
readers to navigate and operate web
inferfaces’.

1. Bigham, et. al., Ul ‘09
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Personalized Intferfaces

SUPPLES

lassroom

ight Bank A/V ControlsVent
Left Center Right

LightLevel LightLevel LightLevel

0 - 0 a 0
Onl Onl Onl

2 2 2
off 3 off 3 off 3

1. Gajos, et. al., UIST ‘07

N

2. Dixon, et. al., CHI '"10

Pixel-Based Analysis

Prefalb?

| Copy protect music eam about copy protection
| |Rip CD when inserted

Audio quality:
Smallest r
Size J
Uses about 28 MB per CD (64 Kbps).

INnferface Adaptation:
3 prior approaches

Runtime Toolkit Modification

Content

. Jagarot

Show Toolglass
Pick widget

Scofty*

|| Re: jurces

|2 &l

Show SuckNDrop Toolglass # ScribblerGlassView.py
Choose teleportation view I b « ScribblerGlassView.pyc

Scribble on widgets

« Scribblerinstrument.pyc_.

Browse widget hierarchy | Scribblerinstrument.pysm |

Show Python prompt

. Scribble on window enth 1 F‘ ";Tl,t,

Show widget hierarchy I

Scotty Preferences...

3. Chang, eft. al., UIST '11

4 items, 1,1 GB availavle

4. Eagan, et. al., UIST ‘11






Genle

Enables new inferactions on the web through
program analysis and inpuft refargeting.



Automatic Speech Input

Navigate a website.

® ® P Send Money, Pay Online or Se x Amanda

= C' () @& PayPal, Inc. [US] https://www.paypal.com/us/home Yy B :

[ ]
PERSONAL / BUSINESS “/ SEND {Fe\t]z Speak a command... G enle
(Speaking the bolded text label triggers the

. Interface

Get started: Learn more, Explore account

Pay pal: Logo, Home, Us

Global Purchase
P r O t C t | O n Sign up: LBJ:tton, Account selection, Small,

Site feedback: Feedback

U S | C to D?O | Watch video: Watch the video, Player

o Yo 11 more commands.

If the description sounded better, than what sh
. : . :
[ !
OLE )

sl

C

Log into Your Account

: ‘M‘l\!

l
|
\giid

-

10



Automatic Speech Input

Use your voice to play a game.

= C 00 © hextris.io

Hextri

Play!

v
GET ITON £ Download on the
P> Google play L3 App Store

Speak a command...

Find:

Handle click:

Q:

Right:

Text, 470, lcon

Handle click before, Show
help

Pause

Handler, Check visual
elements, 1, Resume game

Tools

1, Resume game
Main hex, Rotate, 1
Toggle,tools

Main hex, Rotate, 1

4 more commands...
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Overview

Program Analysis & Input Retargeting
System Details

Demonstration
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/" Program Analysis ™,

. Detect |
| y ;
; r Filter i
. Discover |
. Properties i
:.\ Describe
" Input retargeting
i Invoke i

I

Program Analysis

C O @ file:///[Users/Amanda/GitHu... Yt | @

Start Game

Genie Ul

Commands

_______________________________________________

Start Game

onClick = function(e) {
login();

____________________________________

~

' Command Objects

Start

Pause

e e e e e e e e e e e e e e e e e e e e e e e e
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/" Program Analysis ™,

Detect

v

r Filter

Discover
Properties
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Describe

o e e e e e o e o e e e e o e e e = = ==

———————————————————————————

—— e e = o = =
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INnput Retargeting

Original Web Inte

————

C O @ file:///Users/Amanda/GitHu...

Genie Ul

Commands

Pause

rface

e

Keyboard

onClick = function() {
startGame();

;

14



Dynamic Command Objects

s ™= T mm mm mm Em Em Em Em Em e Em e o e e -
____________________________________
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;/ Program Analysis ' Command Objects
Detect E R Start i
l i Pause 5
' : i . i
Filter ; M
| Periodically
Discover ; ! refreshed
Properties | i Command Object / o

' Properties: enabled, visible, input
. Behaviors: invoke

Describe

e e e e e e o e o e o e e e e o e = = ==

———————————————————————————
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Overview

Program Analysis & Input Retargeting
System Details

Demonstration
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r Filter

Discover
Properties

Describe
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Detecting Commands

What is a command?

Event OR Interactive Element

C 0y @@ file:///Users/Amanda/GitHu... Yt = @

“click™

Click Here

buttor =—=—=——==_tion(evt) {
startGame();
]

Start Game
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Detecting Commands

s ™= T mm mm mm Em Em Em Em Em e Em e o e e -

Detect '
FIH_ e r C 00 O file:///Users/Amanda /GitHu... Yo b | .
Event Registration |
~ DOM mutation | ©ene
Discover
Properties l
| " Command Objects
Describe : E

: Command 1
/,__"_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_’_'__\\ Command 2

_____________________________________

o e e e e o e mm mm e o Ee Ee e o Em Em e e Em Em e =
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Filfering Commands

s ™= T mm mm mm Em Em Em Em Em e Em e o e e -

" Program Analysis

o e e e e e e e e e e e e e e e e e e e e e e e

Detect
_______ click fOrZ US
r Filter
""""""" i ..
Discover i olar mouseDown
Properties i ' '
Describe | er;or [o}¢Te

o e e e e e o e o e e e e o e e e = = ==
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" Program Analysis

Detect

v

r Filter

______________

| Discover
. | Properties ! |

Describe

o e e e e e o e o e e e e o e e e = = ==
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Discovering Properties

Commands

Pause

onClick = function handleStartGame(e) {
var startBtn = $("#startBin");
if (IstartBin.attr(“disabled”)) {
startBtn.attr("disabled"”), true);

startGame();
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Describe
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Discovering Properties

Start Game

enab
VISID

ed
e

Commands

Pause

CSS
DOM Attributes
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Discovering Properties

s ™= T mm mm mm Em Em Em Em Em e Em e o e e -

" Program Analysis

v i
=
r Filter i

______________

Commands

Pause

Detect

| Discover | i
; iProper’riesj—l i enabled
Describe YISIb <
_______________________ INpUt onKeyDown = function keyDownHandler(e) {
pTTTTTTE T T T \ if (e.keyCode == 13
. Inputretargeting a sub?lni’rOnEn’rer()? {
Invoke i }

)
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Discovering Properties
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" Program Analysis

Detect
v E\EV@W s Genie Ul
r Filter Commands
.............. : Update ,
' Discover | i Properties
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Describe
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Describing Commands

_____________________
- ~o
N

/" Program Analysis

——————————————

Detect
r Filter
. Discover i
. Properties i

o e e e e e o e o e e e e o e e e = = ==
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I

) est X
C 00 @ file:///[Users/Amanda/GitHu... ¢ | & C O m m O n d S

Start Game

Pause: pause game

onClick = function handleStartGame(e) {
var startBtn = $("#startBin");
if(IstartBtn.attr("disabled™)) {
startBin.attr(“disabled”), false);

// start the game if any lives remaining
if(livesRemaining >= 0) {
startGame();
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/" Program Analysis ™,

. Detect |
| y ;
; r Filter i
. Discover |
. Properties i
:.\ Describe
" Input retargeting
i Invoke i

I

Invoking Commands

Commands

Pause: pause game

—%

I A
! Invoke
Genie Ul TOUSELEHH
> click
Command
mouseUp

______________________________________________________________________________________________________________________________
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Buili
e H

- with Genie API
TML/CSS

. T

« Small amount of code

ranslation layer

Demonstration

4 example applications
3 types of input

Command

Audio ; Keyboard
Line

/
Possible Input Types
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Keyboard Shorfcuts

x % Extensions

C 0 @ https://gabrielecirulli.github.io/2048/ )% ¢ B8 =

Keyboard shortcuts Close
2 O 4 8 shift + k ---Keep going: Try again, Keep playi...
shift + s ---Set notice closed: Storage, True, Notice...

shift + t --- Start: Keep going, Try agai...

shift + r --- Try again: Retry button
Join the numbers and get to the 2048 tile! m \\

TypeSRiFRPHIS YTAPAgain

"New Game”




Keyboard Shortcufts

A CALCULATOR

“ype ”33”
Type “Ctrl+d"

“ype “‘l ‘| 1
Type “Enter”

Missing keyboard shortcuts
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ommand-Line Input

Creating a meeting Creating a To-Do list

Amanda

® ® | 30Boxes|its yourlife A\ \ Amanda ® @ | # myito-dolist 05/04/2017v i x | S Extensions

& " C {0 © 30boxes.com/?&tz=360&width=1106 he B : &« C () | O flaskiofjV2KP

add an avatar» | | Amanda | Settings | Logout | Help Login 4 New List

My to-do list 05/04/2017
Thu 4

9 10

meet with Andy

9am meet with Andy

14 16 -
Mother's Day

A

Enter a command. Enter a command.

Type commands to see the list of available commands... Type commands to see the list of available commands...
paperReview="write task":"Read paper","save task","write tz ““Write review" ."save task"."write

task”:"Submit review","save task

Macro saved.

Type commands here. USssrigoes s dperteheaw.”




Keyboard Mouse Input
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Type cell number to move mouse



Keyboard Mouse Input

@ @ Y Directed Graph Editor

¢ C (0 @ localhost:3000/graph.htm

Add node — click
Add edge —drag

Type cell number to place a node. a



Genle

Enables new intferactions on the web through
program analysis and inpuft refargeting.
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Genle
Key Takeways

Genie enables interacting with the web
IN new ways through inpuf retargeting

Genie enables discovering and monitoring
Inferactive commands through program analysis

Amanda Swearngin amaswea@cs.washington.edu
Andrew J. Ko ajko@uw.edu
James Fogarty jfogarty@cs.washington.edu
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