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An increasing variety of interactive
devices...
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All of these devices need user
interfaces...

Where will they come from?



1. Code new user interfaces from scratch

2. Recode existing user interfaces

3. “Re-author” existing user interfaces
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1. Code new user interfaces from scratch

2. Recode existing user interfaces

3. “Re-author” existing user interfaces
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1. Code new user interfaces from scratch

2. Recode existing user interfaces

3. “Re-author” existing user interfaces



“Re-authoring” ...
* may be done by end users
* |s done only at the interactive level

e specifies transformations from the original
interface to a new interface design

* uses a “remote control” metaphor



Example: AA.com - Flight Tracking
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AA.com Flight Tracking: Mobilized

Flight Number:

Highlight, Nichols et al. Ul 2008, UIST 2008

FLIGHT STATUS - ARRIVED

Carrier  City Date Time
Scheduled Estimat

Ak Departing
AMERICAN LAY Los  09/29/2007 2:30 PM
ATRLINES Angeles,

Arriving
IAD 09/29/2007 10:20 P
Washington,




AA.com Flight Tracking: Speechified

User: “What is the status for my American
Airlines flight?”

System: “What is the flight number?”
User: “144”

System: “Flight Status - Arrived”

CoCo, Lau et al. UIST 2010



AA.com Flight Tracking: Reusing Design
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Remote Control Metaphor
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Benefits

 Working at the interactive level lets authors work with
what they can “see.”

* No need to understand underlying code or describe
application with complex models

* Possible for end users, extensible by programmers

* |f easy enough, allows users to create user interfaces
that reflect their own needs and abilities



Drawbacks

* Always running original interface in the background
* Constrained by original design

e How to communicate those constraints to the author?



Highlight:

Mobilizing Existing Web Sites




Goals

Allow end users to create their own mobile
“applications” for particular tasks

- No programming required
- Possible for any existing site

- All design decisions made by users

Allow programmers to extend capabilities of mobile
applications



Highlight

mobile app designer

(browser extension)
user EE—————

web
server

mobile user

web server proxy browser

_—_—_—_—_—__J

Proxy server



How do end users create applications?

Highlight Designer [
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— P 1 00/ OFF* Boo @anmory O Fiight & Hote! <)
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5 a Aifline Tickets and Airine VA ATI NS: onetiey ooking For Destination ldeas?
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& split current action into two paths

creation of mobile a pps & Resedrobiepege Tt o
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Nichols & Lau, IUl 2008



Demonstration



Ceiling on End User Authoring

e Complex page manipulations
e Sites with Ajax/dynamic JavaScript
 Adding new functionality

e Mashing up multiple sites



Highlight Server Architecture

= | mobile application
— | description

web
server

mobile user

Proxy server

Nichols, Hua, Barton, UIST 2008



Mobile Application Descriptions

Requirements
- Support end user authoring environment
- Increase possibilities through programming

Implementation
- Structured JavaScript
- Built on top of standard web APIs (e.g., DOM)

- Set of Highlight APl methods to make programming
with remote control metaphor easier



Writing Application Descriptions

End-user authoring environment generates
JavaScript code in this format

- Programmers can edit this code to modify an app

We have written several apps from scratch

- Backpacklt.com To Do List
- BlueMail
- Fitday.com



Highlight Evaluation

 Breadth of possible applications

* Formative evaluations of authoring
(end user and programming)

* Code analysis



Breadth of possible applications

Created applications from a variety of different sites
- AA.com
- Amazon.com
- Google Image Search
- Mapquest.com
- SFGate.com
- Weather.com
- Ebay
- Fitday.com
- Buy.com
- Barnes & Noble.com

- IBM internal directory
(BluePages)



Formative evaluation - End User

Goals
- Will users understand how to interact with the system?
- Can they create applications of their own?

Three subjects from our research lab

- Not regular users of mobile web

— All able to recall instances in which they wished they
could access the web in a mobile setting



Procedure

* Brief verbal introduction to the system

 Asked users to create two mobile applications of
our choice:

- Mapquest.com

- Google Image Search —

 Asked users to brainstorm their own mobile app
idea and then try to implement it



Results

e All subjects were able to build the first two
applications
* Definite learning curve

- When is human interaction required vs. when will the
system do something smart?

- Users formed a clearer model with use



Results, cont.

Subject-chosen applications:
@ SF Chronicle’s Bargain Bites

@ Weather.com 10-day Forecast

www.beatthetraffic.com



Formative evaluation - Programmer

Goals
- Will programmers understand the concepts/API?
- Can they create applications of their own?

Two subjects from our research lab

- Not regular users of mobile web
- Experienced web programmers (JavaScript, DOM, etc.)



Procedure

* 1 hour verbal introduction to the system

* Provided with programmer guide
- Complete BackPack todo list example with source code

- API reference

 Provided with choice of authoring/debugging tools

- Eclipse Web Tools Platform editor, Firebug, Venkman

 Asked users to brainstorm their own mobile app
idea and then try to implement it



Results

Subject-chosen applications:
@ CBS 5 Traffic Reports

@ Facebook Status



Results, cont.

e All subjects were able to build their chosen
application

* Typical problems of learning a new API

- What methods are available? How are they used?

e Conceptual model of remote control not
iImmediately intuitive

* Clip/event method grouping does not match
expectations of web programmers



Mobile App Code Numbers

# of Average Average Clip
Application Name Pagelets Lines Lines/Pagelet Lines/Pagelet
BluePages* 5 353
- Google Image Sea rc h* ...................... 3 .............. 1 30 .................................
o AEO Store Loca to r* ............................ 2 ................ 81 .................................
..... B IueMa|I 3 127
AAthhtTracker* ............................... 3 .............. 112 .................................
..... H omeDepotStoreFmder* 2 73
. Trafﬂ C # 2* ............................................. 1 ................ 33 .................................
Traff|c#1 ................................................ 3 ................ 58 .................................
..... F acebookStatus 4 59
_BackpackTo-Do | 3 | 46| 1433

* Indicates some code automatically generated by our end-user authoring tool



Conclusion

Mobile applications can be created by re-authoring
existing web sites

- Demonstrational interface is quite powerful

- Proxy browser/remote control metaphor allows re-
authoring of sites with AJAX and dynamic JavaScript

- Evaluation demonstrates end users and programmers
can create mobile applications

- Low floor and high ceiling



CoCo:

A Conversational Interface to the Web




The CoCo research vision

* Explore the use of conversational user interfaces to web-
based tasks

* Design and build intelligent agents that:
* Interact with the web on a user's behalf
e Converse with the user to clarify meaning
* Learn new knowledge over time

* Are personalized for a user's needs

* Goal: improve user productivity and increase access to
information technology through simpler interfaces



CoCo does things W

for you on the web

user @coco4532 get employee phone number for name Jeffrey W

Nichols

2 minutes ago

And tells you the m

result

. coco4532 @user 1-408-927-1172

less than 10 seconds ago




- Alice: punch out 17 30
’?F i \ CoCo: Extracted this script from your logs:
| Go to timecard.com/cocompany, enter your
password into the textbox, click Go...
Run it?
= Alice: yes
CoCo: | don't know what “password” to use
_ Alice: punch out 17 30 using alice00 as password
2 CoCo: | will run your script using params
password=alice00
CoCo: 17:30 Exit

© Manual Punch OUT - Mozilla Firefox: IBM Ble[_ |[0][x |

File Edit View History Delicious Bookmarks Tools Hel - Time Card for: Alice Wonderland - Mozilla Firefox: IE[_ | [O][x

© Time Card System - Mozilla Firefox: IBM BI[_ ][0 |[x] <"] v @ X @ E < v S v [0 |ht File Edit View History Delicious Bookmarks Tools Help
File Edit View History Delicious Bookmarks Tools Hy¢

ps . @ o E] © v © <[] (" Manual Punch OUT <“] [C) v @ X @ E ¥ v & v [o)|file v‘ E

W\ ok o [@) Time Card for: Alice Wonderland ‘ o0

OVERRIDE (in 04/02 17:59)
[17:30 I Manual Punch Out

04/02 WOUT: Punching out 17:30 like
04/02 08:30 17:59

17:30 usual.

NOTE

April 02, 17:59:41 Punching out 17:30 like usual.

TOTAL HOURS

Done HEE @ CQ tELw VY

http//clearima... @A~ @1 % © @ ¢ ER »u ¥



CoScripter Highlight

.._)

scripts

CRH
(browser logs)

v Y
Task knowledge Web automation



Two paths to determining process:

Automatic

e System finds existing script in database or infers
script from web history

* Content is clipped based on heuristics matching
original command

Manual (“re-authoring”)
e User creates a script in CoScripter
* Specifies parameters as “personal database” values

* Specifies “clip” commands to return information



Re-authoring with CoCo

File Edit View History Delicious Bookmarks Tools Help

O - cxolER o == Current Situation

CoScripter: Forward IBM Phone (Argentina) (published)

| I Q g) )4 /2 Do you want Firefox to remember th

e * Record in CoScripter

Forward IBM Phone (Argentina) ‘

° * go to "https://amal-vo-pu01.argentina.ibm.com/ . = Xpaths gen erated by user

ccmuser/showHome do”

* enter your "ITN" into the "Username:" textbox (e . g. FI re b u g)

* enter your "itn password” into the "Password:" textbox

* click the "Submit" button — F u t u re W0 r k

* click the "User Options” link f_:f/ag:tgﬂns‘;ﬁg’gs

together in one tag,

* click the "Device” link e ° Wh at’S a better deS|gn°

* click the first "Line Settings" button

* enter your "phone” into the "This Number" textbox

Tagged by 0 : e (Can it be a interactive

* click the first "Save" button people

* clip the x"/HTML[1)/BODY[1}/TABLE[1)/TBODY[1}/TR[1 “teaCh i ng”-l i ke p roceSS?

JTD[1)TABLE[3)/TBODY[1})/TR[1}/TD[1}/FORM[1}/
FIELDSET[1}/TABLE[1/TBODY[1)/TR[1}/TD[2]"

| Personal DB IF" Actions | Related scripts

e-mail address = jwnichols@us.ibm.com check current phone
forward

---put secret stuff after this line--- Forward IBM Phone

(Home)
< ]

coscript:http: f/coscripter.almaden.ibm.com/coscripter fapi/script/3454



Conclusion

* An intelligent conversational assistant for the web
* Performs tasks for users thru a simple textual interface

 Can determine how to execute tasks without explicit
teaching, using a database of scripts and the user’s web
history

* Can be explicitly taught through a “re-authoring” process,
though more refinement work is needed



“Re-authoring” Conclusions




Re-authoring

 Designhing on top of the existing interface works

 Highlight and CoCo enable re-authoring the web in
different ways

 Re-authoring possible by End Users, and extensible by
Programmers



Future Work

 Design of re-authoring tools
 Re-authoring to very different interaction styles
e Partial re-authoring

 Bridge from re-authoring to re-coding



Re-authoring to very different interaction styles

@ Artine Tickets and Airtine Reservations from American Airines | AA.com - Mozila Firefox
fle Edt Vew Hitory delidous Tooks Hep

@- -@ G B8 ao (2 ntts/imn.za.comjindex_us i <[> canary isiands tmezo| <. |

Login | My Account | Worldwide Sites | ContactAA | FAQ SEENEN GO

:‘”—)\ AmericanAirlines

.com?

Welcome to AA.com. Loain

Ll Fionts | Hotel | Car [ Vacation | Cruise | Deals |
Fulfill Your Resolt 1
With Our New Year . Book Flights * 2 | View/Change Reservations | Flight Check-In

SALEFARES» pW | [@Ronstie O oneway uutcy
Net SAAver Alerts Espaiol

Lookup  Departure Date:

Boston, MA san [v] (14 [v] [Wormng  [v]
o Toronto, OH Lookup  Return Date:

Los Angeles, CA Eesticions Jan (v [16 (] [Afemoon (]
to Panama Cy, Panama

Los Angeles, CA 8 Resticions| | airports within| 0 Mies [v]  Searchby

to Orlando, FL New> O Price & Schedule

Passengers: 1 [v] @ schedule O Price

My Dates are Fiexible
» Get The Best Fares Delvered Directly To Your

Desior dvanced Search
» Ely Now, Pay Later - 6 Months No Payments, No| el o L

Interest is Notification
» Manage Al Your Reservations On AA.com Flight Number.

(AL news] ereer

O nival
Password Help.

‘Trouble signing in? Need a new password?

2
Login to View Your Miles

Need s pessword?
Addvantage #




Future Work

 Design of re-authoring tools
 Re-authoring to very different interaction styles
e Partial re-authoring

 Bridge from re-authoring to re-coding



jwnichols@us.ibm.com
http://www.jeffreynichols.com/
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Stored model of a mobile app

Books > ” baseba“" ¥ Wl.m:in( Bll,hl s.n-“r A Professional Fan's

| Related Searches: baseball history, footbal, sports.

Showing 1 - 12 of 124,856 Results

Price: $11.16 & eligible for FREE Super Saver

Y ‘Watching Baseball Smarter: A Pr "~ Shipping on orders over $25. Details

Deeply Serious Geeks by Zack F ou
Buynew $1395 81116 50U ave; S21° %)

Get it by Tuesday, Oct 2 if you o: Quantity:

Eligible for FREE Super Saver St
e

y@  Sports llustrated: The Baseball B
Tt

i 2006)
Buy new: $29.95§19.77 73U
Get it by Tuesday, Oct 2 if you o:

P Eligible for FREE Super Saver Si
Fefodoied

‘The Boy Who Saved Baseball by
Buy new: $6.99 83 Used & ne'
Get it by Tuesday, Oct 2 if you o

Set of Content Operations

Clip <item> from browser page into
mobile page

Move item within mobile page
Delete item from mobile page
Add new content to mobile page (e.g. label)

Ttems: $11.16
Shipping & Handing. $399 |

Total Before Tax: $15.15
Estimated Tax: $0.00
Order Total: $15.15

Estimated ship date for this item: October 2, 2007



Stored model of a mobile app

" " Watching Baseball Smarter: A Professional Fan's
Boo"s > base ba“ Guide for Begmmers, Semi-experts, and Deeply

Serious Geeks (Paperback)
Related Searches: baseball history, football, sports. by Zack Hample (Author)
| I”; $13.95
$11.16 & eligible for FREE Super Saver
Shipping on orders over $25. Details

Ttems: $11.16
Shipping & Handling $399

| Total Before Tax: $15.15
Estimated Tax: $0.00
Order Total: $15.15
Fstimated ship date for this item: October 2, 2007

Qoo

Showing 1 - 12 of 124,856 Results

% Watching Baseball Smarter: A Pr
Deeply Senous Geeks by Zack E
Buynew: $1395811.16 50U $2.79 (20%)
Get it by Tuesday, Oct 2 if you o: [T B
Eligible for FREE Super Saver SI Quantity: [1_[v]

.

Price:
Price:
You

Save:

W) Sports Ilustrated The Baseball B
oy 2000
ERRCRNNTEY Buynew $2995819.77 73U
SR YEl@% Get it by Tuesday, Oct 2 f you o
P Eligible for FREE Super Saver SI
Fefdoieds

The Boy Who Saved Baseball by
Buy new: $6.99 83 Used & ne*
Get it by Tuesday, Oct 2 if you ofy|
w 3]

Transition Event

- Interaction on the mobile page that
advances to next mobile page

- Corresponding interactions to execute in
the browser to reach content for next
mobile page

- Pointer to next set of content operations



Breadth and Benefits

Description

Check status of AA flight
Update Facebook status
Find nearby Wi-fi hotspot
Get weather in my area
Sprint cellphone usage
Log today’s exercise
Update Fitday food diary
Get calories for food
Real estate in my area
Show trip itineraries
Find Amazon book price

Interactive

Elements
Orig Hilght
736 3
217 S
74 18
486 6
175 6
128 4
169 38
88 16
274 35
77 17
823 4

Size (kB)
Orig Hilght
711 3.6
296 0.5
1072 2.8
1079 7
739 4.6
393 0.9
145 12.7
63 11.5
1036 194 .1
726 42.7
844 4.1

Percent
Size

0.5%
0.2%
0.3%
0.6%
0.6%
0.2%
8.8%
18.3%
18.7%
5.9%
0.5%



Highlight Programmed Applications

Internet Explorc

|http://192.168.1.00:0080/proxy-se v | @

<<Gobark 2
To-Do List
[m]

Feed the dog

0 to the store

Internet Explor & )| 4€ 3:40 €3 Internet Explore & )| 4¢ 9:56 €3
1020/proxy-se v ttp:/s 3 080/ proxy-se |
List of Mobile Web Applications:
BlueMail
DayFaods Usernzme:
MapQuest
OpenEMR
TodayCalories

Password:

Uploac Mobile Applicztions £<Go back
Password has been enalled

view Tools @ ] ¢} %

| nternet Bplores © 5 1 4¢ et Eplors © 3 £ | neernt Eplors © 32 Y 4¢ X /- | mermet xiore ©

i+
| 5171 oo o K a1 5o

Add a Food
search
@D Hambsf, bcheen
> browse meat.
John T Barton Be: Cwrrege version == WWW2008 subesission
From: noreply@easychair.org. 1101107 addrecent
09.13PM
‘add custom
padaston___

<<Go back <<Go back : <<Goback

Pobox Discard Report  Pobox Discard Report
Fu Export Education To: Jeffrey W Nichols

Laura Haas and Resources for Dear Jeffrey Nichols,

7 Jeffrey Nichols <jwnichols@us.ibm.com>
z c
Zhigang Hua Re: Current versi Sesecl.oluest000)

New Personal Message

Woo woot._ (maybe) -

- Kobilizing Existing Ajax Sit

noreply@easychairorg  WWW a
WWW2008 submission
wow2008@easychar org You are listed as one of the authors of
this paper. To enter the WWW2008 Veb
pages you should visic

Binary Guid Forums

Chnistine Robson
student demos

htep://vwv.easychair .org/UUu2008
rieyenlv@e:svnhav org__EasyChar logn

<




Common Page Structures

-

\

Query/results/detail

Multiple result pages

Diverge/converge

Query/error/result



Link generalization

‘Amazon.com: basebal - Mozila Firefox
tory delido.us Tools Help

amazon com Hello, Jeffrey Nichols. We have recommendations for you. (Not Jeffrey?)
N—" .

Jeffreys Amazon.com [ Todays Deals()  Gifts & Wish Lists(¥)  Gift Cards(¥) Your Account |

—_— -
Shop All Departments (|| search basetal €) 7 cart | vourLists

Category "baseball"

Any Category Related Searches: Il bats, baseball cards, baseball alove.
Sports & Outdoors (203,880)
Books (140,100) Showing Top Results | Page: 1 2
Toys & Games (114,77
Apparel (72,076)
Home & Garden (18,211)

Jewelry & Watches (10,357) . g Baseball Smarter: A Professional Fan's Guide
Office Products for Beginners, Semi-experts, and Deeply Serious Geeks

Baby (1,400) by Zack Hample (Paperback - Mar 27, 2007)

Everything Else (1,139)

Automotive (867) Get it by Tuesday, Jan 15 if you order in the next 33 hours and
DVD( choose one-day shipping.

Eligible for FREE Super Saver Shipping.

MP3 Downloads (461)
Health & Personal Car
Video Games (23

Baseball - A Film By Ken Burns by Mike Barnicle, Mary
Electronics (18

N 5 Pratt (III), Lou Costello, and George Will
Software (144) (DVD - Sep 28, 2004)

Music (138)

Kindle Store (119) 28 Used & new #99.
Gourmet Food (88) Get it by Tuesday, Jan 15 if you order in the next 32 hours and
Unbox Video Downloads (71) choose one-day shipping.

Magazine Subscriptions (51) Eligible for FREE Super Saver Shipping.

Grocery Fetotols (8)

Wireless Accessories (16) DVD: See all 759 items

Mucinal Tnct,

Ele Edt Vew Htory

Jeffieys Amazon.com [ TodaysDeals¥)  Gis &WishLists¥)  GifiCards &) Your Account |

search 200 M DT
e e AR
Siomn | foouses s | Sy
7o 90 i e by Wednesday, 3n 16 ordar i 33 27

e ]

Watching Baseball Smarter: A
Professional Fan's Guide for Quantity: 1 [v]
Beginners, Sem- experts, and
eeply Serious Geeks
(Paperba ck
by Zack Hample (Author)

More Buying Choices
Price: $11.16 & eligible for FREE
Super Savar Shipping on
orders over $25. Have one to sell? (Sellyours here)
79 (20%)
Availability: in Stock. Sips from and sold by (__Addtowish List |~

(__Add o Shopping List_)
Want it delivered Tuesday, January 157 P—

Order it in the next 33 hours and 27 minutes, and _Add to Wedding Registry |
Choose One.Day ShIpping at checko.

50 used & new from $4.20

o= larger image
Share vour oun customer imaa:
= this boote,

(_Add o Baby Registy_)

Are You an Author or
Tella friend

Hello, Jeffrey Nichols. We have recommendations for you. (Not Jeflrey?)

Jefireys Amazon.com i Todays Deals(¥)  Gits &Wish Lists(¥) Gt Cards &) Your Account |

IRy Books & I GO\ cart Your Lists
Browse | Hotllew The New York Lbros En
Subects _Relases | 55 s Espaiol
To get this item by Wednesday, Jan 16 order vithin 33hr 27min.

Amazon Prime gives you unlimited Free (T3 Upgrade ( FREE Two Doy SHppig |
Shipping * learn more.

Watching Baseball Smarter: A

Professional Fan's Guide for

Beginners, Semi-experts, and
ks

(Paperback)
by Zack Hample (Author)

Sian in to turn on 1-Click
ordaring.

51395 More Buying Choices
11.16 & eligible for FREE 50 used & new from $4.20
Super Saver S 9 20usecinen
orders over $25. Details Have one to sel? (Sell yours here
79 (20%)
Stock. Ships from and sold by
ble.

ity
s ‘Amazon.com. Gft-arap avails
Ses larger image

(L__Add to Shopping List
Want it delivered Tuesday, January 152 —
Qrder it nthe next 33 hours and 27 minutes, and (CAdd to Wedding Registry
One-Day Shipping at checkou.
Are You an Author or (o baby Regisy )

Publishe:
(

Fine oot et bl Tell a friend

<
Transferting data from g-ecx.mages-amazon.con.



Link generalization, cont.

File Edit View History Bookmarks Tools Highlight Help

<él v v @ /LI} I http: //www.amazon.co.uk/sfref=nb_ss_w_h_?url=search-alias%3Dstripbooks&field-keywords=user +interfz 'I P] "I Google

# Getting Started @ Latest Headlines
Highlight Designer

Storyboard vew amazoncouk

rcemrat-ize? % J\RGAIN | SPECIAL | s

lOOKS OFFERS

“9 ", Highlight has detected that this action is similar to your previous actions that led to pagelet2. Should
- Highlight automatically generalize your action?

Automatically sync browse| Yes | No I

Automatically remove site-

e Relevance

Search Inside! allovs you to Resﬁlts
search millions of pages to find
] - ) exactly the book you want to

buy. R & User Interface Design for Programme

by Joel Spolsky and Dave Winer
P: t Name: . : .

agele [Amazon.oo.uk. user interfaces: Books ‘ (jitri,gggegory (Paperback - 1 May 2001)
Replace pagelet with: ’an existing pagelet... |E]

[ Add Content | | Clear All Content | | Refresh Ciips

| undo | [ Redo

Books ‘&r  Buy new: £2150 £12.90

Antiquarian, Rare & R P 37 Used & new from £10.04

Books » "user interfaces Collectable (4) T You save: £8.60 (40%)

Art, Architecture &
Photography (107) Get it by Wednesday, Jan 16 if you order in {
Audio CDs (2) next 9 hours and choose express delivery.

. Biography (4) Eligible for FREE Super Saver Delivery.
Showing 1 - 12 of 3,617 Results Business, Finance &

Law (213)

. Children’s Books (16) . . Designing the User Interface: Strateg
User Interface Design for Progy Computers & Internet (3,551) : for Effective Human-Computer
2001) Fiction (1) TTETaction by Do ]
Buy new: £21.50 £1290 371 Food & Drink (1) , Catherine Plaisant

 Yom save: £ 60 (40%) [v Gay & Lesbian (1) (Paperback - 6 May 2004)

m_. - . |




Link generalization, cont.

/JHTML[1]/../TBODY[1]/TR[2]/TD[1]/A[1]

/JHTML[1]/../TBODY[1]/TR[1]/TD[1]/A[1]



Link generalization, cont.

/JHTML[1]/../TBODY[1]/TR[*]/TD[1]/A[1]



Common Page Structures

S B Multiple result pages

,| N Diverge/converge

« Query/error/result
\| /'J




Mobile Page Re-use

File Edit View History Bookmarks Tools Highlight Help

€e-»-€

/lJ}J ’ . http:jjwww.amazon.co.uk/s/ref=nb_ss_w_h _/202-9593418-5739836?url=search-alias"/n3Dstripbooks&ﬁeld-I 'l P] }vl Google

’ Getting Started @ Latest Headlines

Highlight Designer
Storyboard View

e

Automatically sync browser with storyboard
Automatically remove site-specific cookies

[Add Content ] [Clear All Content l [Refresh Clips ]

Pagelet Name: lAmazon.co.uk: baseball: Books

Replace pagelet with:

|
Ian existing pagelet... ‘Z]
[

Books » "user interfac’

Showing 1 - 12 of 4,614 Results

A Comparison of Cell Phc

- 16 April 2008)

Buv new: £45.00 £42.75
Yo save: £2 25 (3% ¥

a;onCO.UK Hello. Signin to get personalised recommendations. New Customer? Start here. 2

Your Amazon.co.uk

We've had

00k.

Deals of the Week Gift Certificates Gifts & Wish Lists (¥) You

T P o Jucermoroces O

Advanced
Search

New & Future Audic Bargain Specia
Releases

Bestsellers | Paperbacks Books Books Offers

parch Inside Books:
user interfaces ] @

What's this?

Search Inside! allows you to
search millions of pages to find
exactly the book you want te
buy.

htegory
ny Category
Books
Computers & Internet (4,363)
Study Books (2,223)
Science & Nature (431)
Scientific, Technical &
Medical (136)
Society, Politics &
Philesophy (31)
Business, Finance &
Law (287)
Sports, Hobbies &
Games (38)
Art, Architecture &
Photography (103)
Reference (144)
Health, Family & Lifestyle (85)

P T I PO P P s

|

Showing 1 - 12 of 4,614 Results

Books > "user interfaces”

« Previous | Page: 1 2 3

A Comparison of Cell Phone User Interface De
Jhangiani (Paperback - 16 April 2008)

Buy new: £45600 £42.75 11 Used & new from £:
You save: £2.25 (5%)

Usually dispatched within 7 to 11 days
Eligible for FREE Super Saver Delivery.

User Interface Design and Evaluation (Interac
Stone, Caroline Jarrett, Mark Woodroffe, and Shai
(Paperback - 29 April 2005)

Buy new: £39.99 34 Used & new from £32.79

Get it by Wednesday, Jun 4 if you order in the next 10
Eligible for FREE Super Saver Delivery.

Yook (1)

DirectX 9 User Interfaces: Design and Implem
Developer's Library) by Alan Thorn (Paperback

Buy new: £29.99 £21.92 22 Used & new from £:[

| ()

l

v




Mobile Page Re-use

File Edit View History Bookmarks Tools Highlight

Help

€e-»-€

/U} ’ Q. http:jjwww.amazon.co.ukjuser-interfaces-Books/s/ref=sr _pg_2?ie=UTF8&rs=266239&keywords=user%20I VI D] )'l Google

’ Getting Started @, Latest Headlines

Highlight Designer

Storyboard View

Automatically sync browser with storyboard
Automatically remove site-specific cookies

Hello. Sign in to get personalised recommendations. New Customer? Start here.

We've

amazonco.uk
)

Your Amazon.co.uk

Deals of the Week

alook.

Gift Certificates Gifts & Wish Lists (¥

SRop A Bepartmens 8 scorcn EX ) (TS G

Browse
Genres

Advanced
Search

New & Future
Releases

Audic
Books

Bargain

Bestsellers | Paperbacks Books

[Add Content ] [Clear All Content ] [Refresh Clips

PageletName: | smazon,co.uk: baseball: Books

an existing pagelet... Vl

Replace pagelet with:

. . . . |
This area will show a preview of a mobile web

page in the application that vou are creating. To
continue creating vour app. vou may:

+ Navigate normally in the main browser
window

¢ Use the 4dd Content button above to
add content from the current page to vour
mobile application.

* Select a previous existing pagelet to use

i |

Books > "user interfaces”

Search Inside Books:

[user interfaces

<]
What's this?

Search Inside! zllovs you to
search millions of pages to find
exactly the book you want to
buy.

Category
< Any Category
Books
Computers & Internet (4,363)
Study Books (2,223)
Science & Nature (431)
Scientific, Technical &
Medical (136)
Society, Politics &
Philesophy (31)
Business, Finance &
Law (287)
Sports, Hobbies &
Games (38)
Art, Architecture &
Photography (103)
Reference (144)
Health, Family & Lifestyle (85)

Al dm e P e mlem

SEARCH INSIDE!™

Showing 13 - 24 of 4,614 Results

« Previous | Page: 1 2 3

Learning the Yahoo! User Interface Libra
(Paperback - 31 Mar 2008)

Buy new: £27.99 £26.59 15 Used & new fr
You save: £1.40 (5%)

Get it by Wednesday, Jun 4 if you order in the ne
Eligible for FREE Super Saver Delivery.

The Elements of User Interface Design by
(Paperback - 7 Mar 1997)

Buy new: £2399 £26.59
You save: £2.40 (8%)

Get it by Wednesday, Jun 4 if you order in the ne
Eligible for FREE Super Saver Delivery.

Yoktolds (9)

30 Used & new fr

Observing the User Experience: A Practit
(Interactive Technologies) by Mike Kuniaw

Buv new: I‘.233-99 £32.29 40 Used & new[_fi
>




Mobile Page Re-use

File Edit View History Bookmarks Tools Highlight

Help

€e->-€

/Ll} ’ @, http:jjwww.amazon.co.ukjuser-interfaces-Books/s/ref=sr _pg_2?ie=UTF8&rs=266239&keywords=user%20I Vl D] )'l Google

’ Getting Started @, Latest Headlines

Highlight Designer

Storyboard View

Automatically sync browser with storyboard
Automatically remove site-specific cookies

Hello. Sign in to get personalised recommendations. New Customer? Start here.

We've

amazonco.uk
)

Your Amazon.co.uk

Browse
Genres

Advanced
Search

Deals of the Week

New & Future
Releases

alook.

Gift Certificates Gifts & Wish Lists (¥

Audie
Books

Bargain

Bestsellers | Paperbacks Books

[Add Content ] [Clear All Content ] [Refresh Clips ]

PageletName: | omazon, co.uk: baseball: Books

Replace pagelet with: §f| - existing pagelet...|

an existing pagelet...
Amazon.co.uk: low prices in Ele...

- Amazon.co.uk: baseball: Books
Amazon.co.uk: Baseball Prospe...
Amazon.co.uk Checkout Sign In

This area will sh
page in the appli
continue creating

* Navigate Amazon.co.uk Checkout: Place ...

window
¢ Use the 4dd Content button above to
add content from the current page to vour
mobile application.
¢ Select a previous existing pagelet to use

i | [>]

Books > "user interfaces”

Search Inside Books:

[user interfaces

<)
What's this?

Search Inside! allovs you to
search millions of pages to find
exactly the book you want to
buy.

Category
< Any Category
Books
Computers & Internet (4,363)
Study Books (2,223)
Science & Nature (431)
Scientific, Technical & Ett.w:m:. Iz
Medical (196)
Society, Politics & /
Philosophy (91) -
Business, Finance &
Law (287)
Sports, Hobbies &
Games (38)

Showing 13 - 24 of 4,614 Results

« Previous |Page: 1 2 3 .. | M

Learning the Yahoo! User Interface Libra
(Paperback - 31 Mar 2008)

Buy new: £27.99 £26.59 15 Used & new fr
You save: £1.40 (5%)

Get it by Wednesday, Jun 4 if you order in the ne
Eligible for FREE Super Saver Delivery.

The Elements of User Interface Design by
(Paperback - 7 Mar 1997)

Buy new: £28.99 £26.59
You save: £2.40 (8%)

Get it by Wednesday, Jun 4 if you order in the ne
Eligible for FREE Super Saver Delivery.

Yoldokds (9)

30 Used & new fr

Art, Architecture &
Photography (103)

Reference (144)

Health, Family & Lifestyle (85)

P T N PO B

SEARCH INSIDE!™

Observing the User Experience: A Practit
(Interactive Technologies) by Mike Kunia

Buv new: T‘l33-99 £32.29 40 Used & new[ fﬁ
>




Mobile Page Re-use

File Edit View History Bookmarks Tools Highlight

Help

€e-»-€

/lJ}J ’ Q. http:jjwww.amazon.co.ukjuser-interfaces-Books/s/ref=sr _pg_2?ie=UTF8&rs=266239&keywords=user%20I 'l P] }'l Google

’ Getting Started @ Latest Headlines

Highlight Designer

Storyboard View

Automatically sync browser with storyboard
Automatically remove site-specific cookies

amazonco.uk
)

Advanced
Search

Your Amazon.co.uk

Hello. Sign in to get personalised recommendations. New Customer? Start here.

We've

Browse
Genres

Deals of the Week

New & Future
Releases

alook.

Gift Certificates Gifts & Wish Lists (¥

Audic
Books

Bargain

Bestsellers | Paperbacks Books

[Add Content ] [Clear All Content l [Refresh Clips ]

Pagelet Name: lAmazon.co.uk: baseball: Books

Replace pagelet with:

|
Ian existing pagelet... ‘Z]
[

Books » "user interfac’

Showing 13 - 24 of 4,614 Results

Learning the Yahoo! Use
2008)

Buv new: £27.99 £26.56
Yom save- £1 40 rsom[ )1[:

Search Inside Books:

[user interfaces

What's this?

Search Inside! zllovs you to
search millions of pages to find
exactly the book you want to
buy.

Category
< Any Category
Books
Computers & Internet (4,363)
Study Books (2,223)
Science & Nature (431)
Scientific, Technical &
Medical (136)
Society, Politics &
Philoscphy (91)
Business, Finance &
Law (287)
Sports, Hobbies &
Games (38)
Art, Architecture &
Photography (103)
Reference (144)
Health, Family & Lifestyle (85)

Al dm e P e mlem

Books > "user interfaces”

SEARCH INSIDE!™

l @ Showing 13 - 24 of 4,614 Results Page:2 | n

Learning the Yahoo! User Interface Libra
(Paperback - 31 Mar 2008)

Buy new: £27.99 £26.59 15 Used & new fr
You save: £1.40 (5%)

Get it by Wednesday, Jun 4 if you order in the ne
Eligible for FREE Super Saver Delivery.

The Elements of User Interface Design by
(Paperback - 7 Mar 1997)

Buy new: £2399 £26.59
You save: £2.40 (8%)

Get it by Wednesday, Jun 4 if you order in the ne
Eligible for FREE Super Saver Delivery.

Yoktolds (9)

30 Used & new fr

Observing the User Experience: A Practit
(Interactive Technologies) by Mike Kuniaw

Buv new: I‘.233-99 £32.29 40 Used & new[_fi["
>




Common Page Structures

>| Diverge/converge

-

Query/error/result




Common Page Structures

O Query/error/result
/I




Testing for Different Content

File Edit View History Bookmarks Tools Highlight Help
@ - - @ /lj} I @, http:/fwww.amazon.co.uk/ I'I b] }'l Soogle

’ Getting Started §l Latest Headlines

Highight Designer Hello. Sign in to get personalised recommendations. New Customer? Start here We've
StoryboardVew amazoncouk ~ Stethere oo,
Your Amazon.co.uk Deals ofthe Week Gift Certificates Gifts & Wish Lists (%)

Books
Music, DVD & Games

Huge Stock Clearance

1000s of low prices

i =@
”

DVD Books Camera & Photo  Shoes & Accessories
Up to 75% off From £1 Up to 30% off Up to 65% off

*

Electronics & Computing

Home & Garden

Automatically sync browser with storyboard Toys, Children & Baby
Automatically remove site-specific cookies Jewellery & Watches

[Add Content ] [Clear All Content ] [Refresh Clips ] Shoes & Accessories

edo : Sports & Leisure

Health & Beauty

VI IV IV VI I VI IV iV i Vv v

Pagelet Name: l Amazon.co.uk: low prices in Electronics, Books, |

Replace pagelet with: ’an existing pagelet... |Z| A k7 @ .
Check This Out — )

: Housewares Video Games  Office & Computing Sports & Leisure
Search in Huge Huge Stock Up to 50% off Up to 60% off Up to 33% off Up to 60% off

|Amazon.co.uk B]‘ @ Clearance
NP 1000s of low prices

Search for across all our stores.
I Health & Beauty

Visit cur new store
today.

) Portable Audio Toys & Games Music Watches
Summer Festivals & Accessories Up to 75% off From £3.96 Up to 70% off

CDs 2008 Up to 50% off
Your guide to the P
summer festivals.

§ \ 7 — N ~ N [ - .

High-Def 101 /1 '

Learn all you .nfagc.i ? | — : [:
]

EY




Testing for Different Content

File Edit View History Bookmarks Tools Highlight Help
@ v - @ /IJ} |Q http: /fwww.amazon.co.uk/sfref=nb_ss_w_h _/0260416160—S537248?url=search-alias"/u3Daps&ﬁeId-keywo| 'l D] Ivl Google

’ Getting Started @ Latest Headlines

Highlight Designer
LB amazoncouk
N

Storyboard View

Hello. Sign in to get personalised recommendations. New Customer? Start here. :“Ilgg';:

Your Amazon.co.uk Deals ofthe Week Gift Certificates Gifts & Wish Lists [v¥)

’Shop All Departments Search hurkle durkle burkle GO

—4.' -—4 Welcome International Gift Certificates Sell Your Stuff Deals Of The Week Harr,

Your search "hurkle durkle burkle" did not match any products

Category
Any Category

Automatically sync browser with storyboard Bestsellers
Automatically remove site-specific cookies

[Add Content] [Clear All Cont:ent] [Refresh Clips] Barbn Fatns
A HISTORY
OF MODERN

\ BRITAIN

| x vYVYv\Y

Pagelet Name: l Amazon.co.uk: hurkle durkle burkle

Replace pagelet with: i ) . -
Pee la” existing pagelet... E Devil May Care (James Bond) A History of Modern Britain
Hardcover by Sebastian Faulks Paperback by Andrew Marr

> See more Bestsellers

SPONSORED LINKS (Whatis this?)
SUPERFICI finishing lines
www.scmhitech.co.uk = Spraying , Roller coating Application and d

Cabela's - Fishing

www.Cabelas.com = Shop Cabela's for fishing gear for Dad. 100%




Testing for Different Content

File Edit View History Bookmarks Tools

Highlight

Help

@ v - @ ﬁ Ig‘ http: /fwww.amazon.co.uk/sfref=nb_ss_w_h _/202-0947725~9875036?url=search-alias"/uBDaps&ﬁeId-key'A'ol v| D] lvl Google

’ Getting Started @ Latest Headlines

Highlight Designer
Storyboard View

L

Automatically sync browser with storyboard
Automatically remove site-specific cookies

amazon CO uk Hello. Signin to get personalised recommendations. New Customer? Start here. :Ilc?cl;'lf
S—"7 Your Amazon.co.uk Deals ofthe Week Gift Certificates Gifts & Wish Lists [v¥)

{Shop All Departments Search hurkle durkle burkle GO

Welcome International Gift Certificates Sell Your Stuff Deals Of The Week Harr

[Add Content ] [CIear All Content ] [Refresh Clips ]

]

Pagelet Name: [ Amazon.co.uk: hurkle durkle burkle

\

Replace pagelet with: ’an existing pagelet...

Your search "hurkle durkle burkle" did not match
any products.
Search in

[ Amazon.co.uk
Search for

O

\hurkle durkle burkle

Category Your search "hurkle durkle burkle" did not match any products

Any Category

Bestsellers

"A HISTORY
OF MODERN
BRITAIN

A BA

Devil May Care (James Bond)
Hardcover by Sebastian Faulks

A History of Modern Britain
Paperback by Andrew Marr

> See more Bestsellers

SPONSORED LINKS (whatis this?)

SUPERFICI finishing lines

www.scmhitech.co.uk = Spraying , Roller coating Application and d
Berkle

www.Cabelas.com = Shop for fishing gear at Cabela's. Rods, reels,




Mobile Internet

- b
You Tube
Motormicky jumps 10 cars
e 024
=

g

SX
[':" 2R plinkters0g0
| may 15, 2007




Accessing the Mobile Web

Site designed for mobile use
- Designed for low-end devices
- Limited functionality chosen by designer

- Costly to create
* Only available for popular, consumer sites

)| Normal site through a mobile viewport
2 - Most functionality of existing site

- Greater costs of navigation
* Many items per page

* More pages than needed




Previous Work: Transcoding

Traditional proxy server techniques

- Mostly automated
* WWW.skweezer.com
* mobile google search

- Quality of result varies based on site

- Often includes all content of a page

Doesn’t work with AJAX/dynamic
JavaScript sites
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Creating complex structures

Additional traces allow for:
- Branching
- Looping S
- Generalization

Automatically sync browser with storyboard
Automatically remove site-spedific cookies

Pagelet Name: | Amazon.co.uk Checkout: Place Your Order
Replace pagelet with: ., . icting pagelet... IV

(@ Placeyour o )



Some Supported Page Structures

-

Query/results/detail

Multiple result pages

Diverge/converge

Query/error/result



Implementation

mobile users proxy server web servers




Why use this architecture?
Allows re-authoring of sites with dynamic JavaScript
and Ajax

Re-authoring can be done in terms of Ul design
— Easier to inspect than code, Web Service descriptions



Structured JavaScript Format

Based on Storyboard concept

Code divided into chunks corresponding to mobile
page (pagelet)

Each pagelet has two methods
- Clip method - selects content from page to clip

- Event method - navigates to next content based on
mobile interaction



Application Descriptions

pagelet n

pagelet n+1
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Deployment Conclusions

 Proxy browser/remote control metaphor powerful
for authoring and deployment

* Allows for modification of sites using AJAX or
dynamic JavaScript

e Scalability of the server architecture needs to be
tested



Empirical study of apps

Compared the Highlight applications with their existing web
sites in terms of:

- Number of interactive elements (links, form elements, etc.)

- Size of total pages downloaded (kB)



Benefits - Interactive Elements

Interactive Elements

Description Original Highlight
Check status of AA flight 736 3
Update Facebook status 217 )
Find nearby Wi-fi hotspot 74 18
Get weather in my area 486 6
Sprint cellphone usage 175 6
Log today’s exercise 128 £
Update Fitday food diary 169 38
Get calories for food 88 16
Real estate in my area 274 89
Show trip itineraries 77 17

Find Amazon book price 823 £



Benefits - Transmission Size

Size (kB)
Description Original Highlight Percent Size
Check status of AA flight 711 3.6 0.5%
Update Facebook status 296 0.5 0.2%
Find nearby Wi-fi hotspot 1072 2.8 0.3%
Get weather in my area 1079 14 0.6%
Sprint cellphone usage 739 4.6 0.6%
Log today’s exercise 393 0.9 0.2%
Update Fitday food diary 145 12.7 8.8%
Get calories for food 63 11.5 18.3%
Real estate in my area 1036 194 .1 18.7%
Show trip itineraries 726 42.7 9.9%

Find Amazon book price 844 4.1 0.5%



CoCo Backup




Mining web history logs

Leverage a recorded history of everything a user has done
oh the web via ActionShot/CRH

@l go to "google.com" google.com
click the "Shopping" link ... Google http://www.google.com/
enter "Biore DualFusion" into the "Search Prod... ... Google Product Search http://www.google.com/prdh...
click the "Search" button ... Google Product Search http://www.google.com/prdh...

go to "google.com" google.com

enter "how to flip a video upside down" into th... http://www.google.com/
go to "amazon.com" 03:35 ... amazon.com

enter "iPad" into the second "Search for" textbox 03:35 ... Amazon.com: Online Shoppi... http://www.amazon.com/
click the second "Go" button 03:35 ... Amazon.com: Online Shoppi... http://www.amazon.com/

Segment stream based on:
Time between actions (5 mins)

Switching websites

Generate a set of segments, one for each task



Finding the right script

CoCo searches CoScripter scripts and ActionShot segments
to find one that satisfies the query

Search uses vector-space model and TF/IDF to rank
possible scripts

Interact with user to supply missing parameters

Confirm that this script is the one the user wants



Generating a response

How does CoCo decide what information to return to the
user?

Manual: user provides explicit c1ip command

User has full control over which content is returned

Enables authoring of complete CoCo experience

Automatic: system guesses which portion of web page to
clip and return

Requires no additional authoring, e.g. for ActionShot scripts

Relies on heuristics to select a page region for clipping



Automatic clipping

Given a web page, which
region best represents the

int?
result of the script” —

Neuromancer / William Gibson ; with a new introduction by the author ;
with an afterword by Jack Womack.

Use geometric heuristics? to e T e
identify candidate regions emm—
on the page .

Neuromancer /William Gibson.

Use word overlap to rank . i e,
regions relative to the user's o
query T .

See Exact Location and Availability

Return highest-ranked region

1IMahmud et al, CSurf: A Context-Driven Non-Visual Web Browser, WWW 2007]



User study: will users trust automation?

Would users trust a system such as CoCo to automate their
web tasks?

Compare to existing automation systems: iMacros,
Automation Anywhere, CoScripter

Designed experiment to compare understandability of
textual (script) vs visual (screenshot) feedback

1219 Mechanical Turkers completed study

Hypothesis: the reduced information in the textual
representation does not hamper user understanding of
automation effects



Example task G Step 1 of 4

"(\\ AmerlcanAlrllnesf'

Goal

Check the status of i , c
American Airlines L W T
Flight 279 SRS e

Users saw one or more
of these three visualizations

They were asked whether
the visualization(s) they

saw accomplished the goal Static screenshots (like video, no

animation)

We computed how many

people answered the a * go to "aa.com"

question correctly for * enter "279" into the "Flight Number:"

each condition textbox
* click the fifth "GQO" button




User study results

mm

75.9%
75.1%
76.0%

Except for condition #4, all conditions had similar success
rates

Y
Y
N
N
Y
Y
0]

Conclusion: text-only (#1) is comparable to existing
automation approaches with visual feedback



Summary

* We present CoCo, an intelligent conversational assistant for
the web

* CoCo performs tasks for users thru a simple textual
interface

* An automatic clipping algorithm guesses what response to
return to the user as a result of execution

* A user study shows that users understand CoCo automation
as well as traditional visual automation



Future work

Teach CoCo how to do a new task that it hasn't seen
before in scripts or web history

Design an authoring environment specifically to teach
CoCo how to do tasks on the web

Improve the clipping algorithm by leveraging more
implicit user feedback such as mouse hovering

Model user preferences and become more personalized
over time



