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Project Status™

3a — Paper Prototype: Due Tomorrow @ 3pm

3b — Heuristic Evaluation: In-Class Activity on Thursday

3c/3d — Usability Testing:
Check-in (3c) due Thurs 3/16 @ 8pm
Review (3d) due Mon 3/20 @ 3pm




The Exam™

Scheduled for next Tuesday, 5/14, @ standard Lecture time

Planned format:
10-13 Short Answer Questions
0-1 Long Answer Question(s)




A few notes on Grading™

Exam is NOT curved/adjusted

How Final Grades work:

Everyone gets a Raw grade for Core Content

Core Content: Project + Exam + Participation
Scaled linearly from 0 (0%) — 3.7 (100%)

All grades shifted positively by 3.7 — Raw,,,,
EXP “Bonus” added to adjusted grade
Each EXP = +0.02; cap at +0.4 for 20EXP

Final Adjustments
Any scores above 4.0 = clipped to 4.0
Any “borderline” grades adjusted up



Overview

Controlled A/B Experiments
Patterns
Case Study of Model-View-Controller

Case Study of Animation
Role of Interface Tools



Be able to:

Describe the benefit of design patterns,
contrast them with guidelines or templates

Describe the Model/View/Controller
approach to organizing interface implementation

Describe how tools evolve with patterns,
the benefits we gain from interface tools

Describe why tools eventually limit design thinking




Controlled A/B Experiments

Some questions ultimately resolve through data

Example: Amazon Shopping Cart Recommendations
Add an item to your shopping cart
Most sites show the cart

At Amazon, Greg Linden had idea to
show recommendations based on cart items

From Greg Linden’s Blog: hitp://glinden.blogspot.com/2006/04/early-amazon-shopping-cart.himl


http://glinden.blogspot.com/2006/04/early-amazon-shopping-cart.html

Controlled A/B Experiments

Evaluation
Pro: cross-sell more items
Con: distract people from checking out

Highest Paid Person’s Opinion:
Stop the project

Simple experiment run:
Wildly successful

From Greg Linden’s Blog: hitp://glinden.blogspot.com/2006/04/early-amazon-shopping-cart.himl



http://glinden.blogspot.com/2006/04/early-amazon-shopping-cart.html

Controlled A/B Experiments

Many names for it

A/B tests or ( 1
Control/Treatment

Treatment:
Existing System
with Feature X

Control:
Existing System
Experimental Design
Users interactions instrumented,
analyzed & compared

Controlled experiments

I
oplttesting

Parallel flights

Randomized

(examples from Ronny Kohavi)



Checkout Pa

Conversion rate is percentage of visits that include purchase

ctor FootCare"

E Shopping Cart

Home | Products | Leam More | Tips | Testimonials | FAQ | AboutUs | ContactUs 1-866-211-9733

Shop With Confidence

v Satisfaction Guaranteed / 30-day, hassle-free Retums

v 100% Safe, Secured shopping We assure your Privacy

5 10095 Secured Checkout

Continue Shopping » Proceead To Chackout

Trial Knt FFCS

$0.00 $0.00

Update

Select Shipping Method
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j 1009%% Secured Checkout

Continue Shopping » Proceed To Checkout

Home | Products | Leam More Tips Testimonials FAQ About Us | Contact Us Shopping
Cart

ctor FootCare™

B Shopping Cart

Home | Products | Leam More | Tips | Testimonials | FAQ | AboutUs | ContactUs 1-866-211-9733
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Which version has a higher conversion rate?

Example from Bryan Eisenberg’s article on clickz.com
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Checkout Pag
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Which version has a higher conversion rate?

Coupon Code decreases by factor of 10




Feedback A puts everything together,
whereas feedback B is two-stage:
question follows rating.

Feedback A just has 5 stars, whereas B
annotates the stars with “Not helpful” to
“Very helpful” and makes them brighter.

Which one has a higher response rate? By how much?



Office Online Feedback

Please let us know if this content was helpful. How helpful was this information?

Rate this conkent:

ell us whey wou rated the content this way (optional): B

Feedback A puts everything together,
whereas feedback B is two-stage:
question follows rating.

Feedback A just has 5 stars, whereas B
annotates the stars with “Not helpful” to
“Very helpful” and makes them brighter.

Which one has a higher response rate? By how much?
B gets more than double response rate.

_ 3



Another Feedback Variant

Variant C. Like B, also two-stage.
Which one has a higher response rate, B or C?

Was this information helpful?

| Yes I I MNo I | I don't know |

How was this information helpful? What are you trying to do?

How can we make this information more helpful?

15




Another Feedback Variant

Variant C. Like B, also two-stage.
Which one has a higher response rate, B or C?

Was this information helpful?

I Yes I l Mo | | I don't know I

How was this information helpful? What are you trying to do?

C outperforms B by a factor of 3.5



Office Online GGG

Clicks on revenue generating links (red links)

Get Office Home and Student 2007

D Just $14995

y

S

),

Buy the 2007 Office system today )

i

17




Office Online GGG

Clicks on revenue generating links (red links)

Get Office Home and Student 2007

Buy the 2007 Office system today

i

A gets many more clicks




Office Online GGG

Clicks on revenue generating links (red links)

Get Office Home and Student 2007

—d

e,

Buy the 2007 Office system today

i

B gets more revenue




Examples Where Data Is Wrong

If something is “amazing,” find the flaw

If you have a mandatory birth date field,
and people think it’s unnecessary,
you will find lots of 11/11/11 or 01/01/01

If you have an optional drop down,
do not default to the first alphabetical entry,
or you will have lots of: jobs = Astronaut

Traffic to doubled between 1-2am Nov 6 for many web sites,
relative to same hour week prior



MSN US Home Page

Proposal: New Offers module below Shopping

Shopping

Shopping

sements

A smart way to buy a diamond

Control

Treatment

_ B




Experiment Results

Ran A/B test for 12 days on 5% of MSN US visitors

Clickthrough: decreased 0.49%
Page Views per person-day: decreased 035%

Value of click from home page: X cents

Net = Expected Revenue —
Value Per Click * Direct lost clicks —

Value Per Click * Lost Due to Decreased Views



Experiment Results
Ran A/B test for 12 days on 5% of MSN US visitors

Clickthrough: decreased 0.49%
Page Views per person-day: decreased 035%

Value of click from home page: X cents

Net = Expected Revenue —
Value Per Click * Direct lost clicks —

Value Per Click * Lost Due to Decreased Views
Net was negative (in millions of dollars),

_ offers module did not launch ”



Limitations of Data Driven Testing

Drives hill-climbing, but not overall design
A design may be better, but is it good?

Can be difficult to scale to many features

Impossible for new designs to compete

The new design may have the potential to be much better,
but is not yet “tuned” by this same process

Can lead to optimizing what is measurable
rather than what is important



Today

Controlled A/B Experiments

Patterns

Case Study of Model-View-Controller
Case Study of Animation

Role of Interface Tools



Design Equals Solutions

Design is about finding solutions

Designers often reinvent
Hard to know how things were done before
Why things were done a certain way
How to reuse solutions

One option is patterns

You can look to models, you can look to prior research
Patterns can also help you look to prior solutions



Design Patterns

Design patterns communicate common
design problems and solutions

First used in architecture
How to create a beer hall where people socialize?

Somewhere in the community at least one big pla(':g@
A Pattern Language where a few hundred people can gather, w1th beer and’
wine, music, and perhaps a half-dozen activities, sO

people are continuously criss-crossing from one to anothel';;,
it

Towns Buildings - Construction

criss-cross paths

Christopher Alexander

Sara Ishikawa - Murray Silverstein

Max Jacobson - Ingrid Fiksdahl-King
Shlomo Angel open alcoves

27




Using Design Patterns

Not too general and not too specific

use a solution “a million times over,
without ever doing it the same way twice”

Design patterns are a shared language
for “building and planning towns,
neighborhoods, houses, gardens, and rooms”

Beer hall is part of a center for public life
Beer hall needs spaces for groups to be alone
ALCOVES



29

Cities Local
& Towns Gatherings Interiors




Web Design Patterns

Communicate design
problems & solutions

how to create navigation bars
for finding relevant content

how to create a shopping cart
that supports check out

how to make e-commerce sites
where people return & buy



NAVIGATION BAR (K2)

Problem: Customers need a structured, organized way of finding the
most important parts of your Web site

Group for
User Interface Research Home

People I Publications |Links

DENIM and SILK

Download

Documentation

Support —
Research I -

Publications

services | Support & downloads | My accoun

More Projects

31



NAVIGATION BAR (K2)

Solution diagram

Captures essence of how to solve problem

First-level navigation
Link to home A

r A\
Home nvm M W i |
o4
Y Aowvan . .
PR } Second-level navigation



PROCESS FUNNEL (H1)

Problem:

Need a way to help people
complete highly specific stepwise tasks

Ex. Create a new account
Ex. Fill out survey forms
Ex. Check out



NEW: Counting Crows: #ard Candy < my account (&jcart g help (ﬁz home sign in

Gift Certificate or Coupon?

heckout

Weezer (1994)
(CD, 1994)

ve to WishList e Remove from Cart ¢ Find an

TOTAL: $10.75

zer

$6.00 Redeeming your Half.com Gift Certificate or Coupon is e: Just enter your

y Ol

Claim Code in the box to the right and click "Redeem”.

- : Proceed to Checkout
All Killer No Filler

[ECD]




PROCESS FUNNEL(HT)

What’s different?

Step 1 - Choose Shipping Address

Ship my order to:

C Berkeley Use This Address

e s What’s the same?

City

If U.S. Military, enter APO/FPO for City.

State SelectState v

If U.S. Military, select AE, AP or AA from bottorn of list for State.

ZIP code

Country UsSa

Save Changes

35




PROCESS FUNNEL (H1)

What’s different?

No tabs, no distractions
Navigation is linear

Jason Hong
387 Soda Hall Computer Science UC Berkeley Use This Address
Berkeley, CA 94720

Name

Street address ’ ?
—— What’s the same-

e Logo, layout, colors, fonts

Select State |
If U.S. Military, select AE, AP ate.
UsSa

This example is dated, but this pattern is still what you encounter

e N



PROCESS FUNNEL (H1)

Problem:

What if people need extra help?




PROCESS FU

2= pell.com About Dell | Contact | Search | Support Order Status | My Cart

> HOME & HOME OFFICE
D&LL

Computers \ Software & Accessories \ Service & Support \ Learning Center

Buy Online or Call Main | | Ne | Handhelds | Hot Deals!

18009153355

iiurchase Assistance FEATU RED SYSTEM

Wmen utions

hipping Info Featured Dimension 4100
arantee

ibility at

Intel® Pentium® 111 pre

should you have a problem.

Maore Details

Color 880

; atile printer
71-4100poi er fast print

Processor g9 Intel® Pertium® 111 pro

More Details

Keyboard 0

Mard Nrive &3 40685 Ultra ATA 100 Hard Drive (7200 RPM) Epson 640U Scanner
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CONTEXT-SENSITIVEHELP(H8)

2= pell.com

About Dell | Contact | Search | Support Order Status | My Cart

Buy Online or Call

18009153355

Purchase Assistance

ipping Info

uarantee

4100

Processor

Keyboard g

HOME & HOME OFFICE

Computers \ Software & Accessories Service & Support Learning Center

Main | | Noteb | 1]

Netscape

Kbods

FEATURED @ 3" 200

Featured Dimension 410(| Keyboards
Great Keyboard Choices to Suit Your Needs:

Dell™ Enhanced
Performance Keyboard

€D DELL GLOSSARY
N

Dell™ QuietKey Microsoft® Dell™ Enhanced Dell™ Enhanced
Intermnet QuietKey Performance
Keyboard, Dell
Edition

programmable prograrmrable

More Details

Quiet Key

4065 Ut ATA100 Hard Drive 7200 RPA [~ Epson 640U Scanner
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FLOATING WINDOWS (He)

Arthine van Duyne « | Your Acce
NETELIX

Get Recommendations (636) Rate Movies Movies You've Rated (210)

Movie suggestions based on your ra

Gladiator: Extended Edition

(2000}
NEW RECOMMENDATIONS

iginal thea
ade
Gladiator: Eended
12222
Not Interested

diator's ariginal

. ipping diala
§ d More

Starring:
Director:
Genre:

MPAA:

fatanabe mix raturity rarely found in anime
ing and a fu hip-h Fuuisas

40




FLOATING

€] Gap.com: GapKids: Girls: What's New - Microsoft Internet Explorer

File Edit View Favorites Tools Help
\) Back ~ Search Favorites {64

€| http:/jwww.gap.comfbrowse/category . do?cid=11064&mlink=6256,523627&clink=523627

GapCard members: get free shipping on $50 or more
Plus, enjoy FREE RETURNS to any Gap s

< select Colo
GA l] Men Women # blue heauen’ my account
S e e s order status

tSize: M

m
Di e
- -

size chart more details

more sizes N blue heaven, M
$19.50

flower hoodie
imported

Departments

Outerwear

® Internet




Floatiag

u'm&ou







Patterns Support Creativity

Patterns come from successful examples
sites that are so successful that lots of people are now familiar
designs that work well across many sites (e.g., shopping carts)

Not too general and not too specific
you need to specialize to your needs

Patterns let you focus on the hard,
unigue problems of your design situation



Principles, Guidelines, Templates

Patterns help design without over-constraining
unlike principles, patterns are not too general

unlike guidelines, patterns discuss tradeoffs,
show good examples, and tie to other patterns

unlike style guides, patterns not too specific,
can then be specialized to a design

unlike templates,
patterns illustrate flows and relationships among different elements,
guide your understanding, not just instantiate a single instance



Additional Reading

Classic collection
of web-focused patterns




Additional Reading

OREILLY
Designing
Interfaces

Patterns for Effective Interaction Design

Both have some
online resources

Ul Patterns

'la‘ l"‘]ulq ’—\' t‘l\/

Jenifer Tidwell,
Charles Brewer &
Aynne Valencia
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Patterns

When you see advice, consider its depth
Result of an individual study / rant
Pre-pattern based on some meta-analysis
Established pattern

Be aware of misapplying patterns
And be aware of anti-patterns



/_,

Microsoft >
Windows
Tablet PC Edition




Consistency vs. Specialization

Beware of simply copying a design language

Consistency is your friend
until is it not your friend

Not limited to platform-level decisions
One “look” for your app
Or targeted at each device



Deceptive Design Patterns

A Deceptive Design Pattern is an interface that has been carefully

crafted to trick people into doing things, such as buying insurance with
their purchase or signing up for recurring bills.

(aka Dark Pattern, but shifting away from that language)
Disguised Ads

Ads that are disguised as other kinds of content or navigation,
in order to get people to click on them

Friend Spam

A site or game asks for your credentials,
then goes on to publish content or send out bulk messages




Today

Controlled A/B Experiments

Patterns

Case Study of Model-View-Controller
Case Study of Animation

Role of Interface Tools



Model-View-Controller

How to organize the code of an interface?

This is a surprisingly complicated question,
with unstated assumptions requiring significant background to
understand and resolve



Model-View-Controller

Introduced by Smalltalk developers at PARC
Partitions application to be scalable, maintainahle

’\/\//
Model l I
’\/\/\'
Controller

A pattern!



View / Controller Relationship

In theory:

Pattern of behavior in response to input events
(i.e., concerns of the controller)

are independent of visual geometry
(i.e., concerns of the view)

Controller contacts view to interpret what input events mean
in context of a view (e.g., selection)



View / Controller Relationship

In practice:

View and controller often tightly intertwined,
almost always occur in matched pairs

Many architectures combine into a single class

i




Model-View-Controller

MVC separates concerns and scales better than global variables or
putting everything together

Separation eases maintenance

Can add new fields to model,
new views can leverage, old views will still work

Can replace model without changing views

Separation of “business logic” can require care
May help to think of model as the client model



Model-View-Collection on the Web

Core ideas manifest differently according to needs

For example, backbone.js implements client views of models,
with REST API calls to web server

Web tools often implement views as templates

2

Model View

N

An instantiation of the pattern, adapted to the needs of the web

i)

Web
Server




Model View View-Model

Design to support data-binding
by minimizing functionality in view

Also allows greater separation of expertise

Dta Ef.r\d‘.r\q and Send Notifications
Commands

ew MMCI ViewMode! updates
Hate and he model
Operations

Send Nodifications

An instantiation of the pattern, adapted to the needs of design tools

59




Today

Controlled A/B Experiments

Patterns

Case Study of Model-View-Controller
Case Study of Animation

Role of Interface Tools



Animation Case Study

rinciples of Traditional
nimation Applied to
D Computer Animation

asseter, 1987

PRINCIPLES OF TRADITIONAL ANIMATION
APPLIED TO 3D COMPUTER ANIMATION

John Lasscter
Pixar

“There is no particular mystery in animafi 's really very simple, and
tike anysthing thai is simpfe, it by thing in rhk world to
do.” Bil) Tyta at the Wal Disncy S 9

ABSTRACT

This poper describes the basic principles of traditional 2D hand drawn

animation and their application (o 3D campuler an

how these principles evolved, the individual priociples

uddressing Lheic meaning 2 i and their applicai

to 3D compuler animation,

these principles to quality 31 computer animation.

CR Categories and Subject Descripios

13.6 Computer Graphics : Methodology and Technigues - Tawraction
Iechmiques;

1.3.7 Computer Graphics ; Three-dimensional Graphics amd Realism -
Animalicn;
Computer Applications : Arts and Humanitics - Arts, fine and
pedarming

General Terms: Design, Tluman Facto

Additional Keywords und Phrase: Animation Principles, Keyframe
Animation, Squash snd Stretch, Luxo Ir,

1. INTRODUCTION

Early rescarch in computer animation developed 2D animation techniques
bosed on uaditional apimation, (7] Techmiques such as storyboarding [111,
keyframe animation, [4.5) inbetw g [ ] s aint, and multiplane
backprounds [17] atempted to ap| he 0
computer, As 3D computer animation research matured, M
were devoted to image rendering than o animation.

mation uses 3D modcls instcad of

tionsl animation were npphe.l. Ear

alc appeal .md notice
ting Mmux T

animation. Unfortunalely
more bad computc;

andicg shoud 4
3¢ animators.

is puper, T will expain the fun
animacion and haw they apply ta 30 keyframe comuter anima

2. PRINCIPLES OF ANIMATION

ever it was clear o Walt Disney hat the. leve
characters were not adequats (o pur
d 10 cectain Lypes of, §
they were not appeaiing o the
one could successfe
new drawing approach was noc
exempli the Three Lise P

FIGURR 1. Luxo Jr’s hop with overlapping action an cord. Flip pages
from last page of paper Lo front. Th top figurcs are frames 1-5, the batom
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Squash and Stretch




Squash and Stretch




FIGURE 4a. In slow action, an object's position
overlaps from frame to frame which gives the
action a smooth appearance (o the eye.

00O

FIGURE 4b. Strobing occurs in a faster action
when the object’s positions do not overlap and
the eye perceives seperate images.

FIGURE 4¢, Swuetching the object so that it's positions
overlap again will relieve the strobing effect.




FIGURES 7-8. In Luxo Jr., all action was staged to the side for clarity.




Pose-to-Pose, Slow In, Slow Out

EXTREME

FIGURE 9. Timing chart for ball bounce.

Objects with mass must accelerate and decelerate

Interesting frames are typically at ends,
tweaks perception to emphasize these poses




Animation Case Study

Animation Support in a User Interface Toolkit:

Flexible, Robust, and Reusable Abstractions

Hudson and Stasko, 1993

Animation Support in a User Interface Toolkit:
Flexible, Robust, and Reusable Abstractions

Scott E. Hudson
John T. Stasko

Graphics Visualization and U
College of Computing
Georgia Institute of Technol
Atlanta, GA 30332-0280
E-mail: hudson@cc.gatech.edu, stasko@cc.gatech.edu

ABSTRACT

nimation can be a very effective mechanism to
information in visualization and user
interface settings. However, integrating animated
presentations into user interfaces has typically
a difficult since, to date, there has been
little or no explicit support for animation in
window systems or user interface toolkits, This
paper describes how the Artkit user interface
toolkit has been extended with new animation
support abstractions designed to overcome this
problem. These abstractions provide a powerful
but convenient base for building a range of
ﬁmmauom\ >uppm’lmg techniques such as simple

d]egmue\ anu pauan and follow through, and
"slow-in / slow-ou Because these
bstractions are provided by the toolkit they are
reusable and may be freely mixed with more
conventional user interface techniques. In
addition, the Artkit implementation of these
abstractions is robus > fac: s (such

oriented user interf:
ystems, animation techniques,
yn interfaces, motion blur, real-time
scheduling.

This work was supported in part by the National Science
Fuuml ion undu Lrants 115407, DCA-9214947.
7 and CCR-9109

ial advantage, the ACM copyright natic

Btle of the publicativn and Its dats appear, and nutice

that copying is by parmission af the Assecietian for Computing
Machinery. To copy otherwise, or to republish, requir

andfor spucific permivsion.

© 1993 ACM 0-89791-628-X/93/0011...§1.50

1 INTRODUCTION

Human perceptual capabilities provide a
substantial ability to quickly form and understand
madels of the world from moving images. As a
result, in a well designed display, information can
often be much more easily comprehended in a
moving scene than in a

4 sequence of static images.

“cone tree" display des ribed in [Rol
provides a clear illustration that the use of
continuous motion can allow
information to be presented and understood more

even though the potential benefits of
animation in user interfaces have been recognized
for some time {([Ba ] £ mple, surve
number of uses for animation in the interface and
cites their benefits and [Stask93] reviews

s for using animation in interfaces and

tems that make extensive

use of nimuu’un in an interface), explicit support
for animation is rarely, if ever, found in user
interface support environments. The work
described in this paper is designed to overcome
this problem by showing how flexible, robust,
and reusable support for animation can be
incorporated into a full scale object-oriented user
interface toolki Speuiudll) this papc:d smbes
how t
Advanced Reusable T:mlLu (suppor(me m(emne\
in +) [Henr90] — have been cmploycd ¢
smoothly integrate animation support with other
user interface L‘lp’l.bﬂmﬂ

'lhe 'mmanun bstractions provided by the Artkit

orful and flexible —
m'u\ viding basic support that can be uxed 10 build &
range of <opl ated technique: has: simple
motion-blur, “squash and stretch”, use of arcing

November 3-5, 1993 UIST'93
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Events and Animation

Interactor

Artkit Object Tree
Event Schedule Queue

Dispatch -
messnscs | | sonsss—

Animation P start_transition()

Dispatch = transition_step()
Agent end_transition()

Figure 5. Animation Event Translation and Dispatch
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Not Just an Implementation

Provides tool abstractions for
implementing previously presented styles of animation

Overcomes a fundamental clash of approaches
Event loop receives input, processes, repaints

Animations expect careful control of frames,
but the event loop has variable timing



Transition and Pacing

-
o

Transition
Trajector
Pacing Function Non-Uniform Pace
(Slow-in / Slow-out)

. Uniform Pace

QOutput Value

: .. : _ 1.
Figure 3. Parts of a Transition Object Input Value 0

Figure 4. Two Example Pacing Functions
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ComputingaFrame

to Object

Previous
End

Estimated
Redraw
End

Figure 8. Translation from Time to Space
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Animation Case Study

Now built into major commercial toolkits
(e.g., as jQuery’s “easing functions”)

Based on increased understanding
of how to animate interface transitions,
increasingly mature patterns and tools develop

Once mature, begins to be used as a
building block in even more complex behaviors



Today

Controlled A/B Experiments
Patterns

Case Study of Model-View-Controller
Case Study of Animation
Role of Interface Tools



Understanding Tools

We use tools because they
Identify common or important practices
Package those practices in a framework
Make it easy to follow those practices
Make it easier to focus on our application

What are the benefits of this?

Being faster allows more iterative design
Implementation is generally better in the tool
Consistency across applications using same tool



Sapir-Whortf Hypothesis




Sapir-Whortf Hypothesis

Roughly, some thoughts in one language cannot be stated or
understood in another language

Language is not simply a way of voicing ideas,
but is the very thing which shapes those ideas

Our tools define the language of interaction
Beyond the simple matter of code
Frame how we think about possibilities

You must be aware of this when choosing tools,
designing applications, and creating new tools




Animation Case Study
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Phosphor

Animation can help people Windows Media Player

follow interface transitions =

But the right speed is crucial
Too fast increases error rate Apple Exose
Too slow increases task time XN

The right speed depends on familiarity, distraction, etc.
It cannot be determined




Phosphor

Phosphor shows the outcome immediately, then explains change
in retrospect using a diagrammatic depiction

Options
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Challenging the Pattern in Tools

Phosphor breaks from the pattern that
has evolved into current transition tools

IIIII — — —
past animation future
>/ future
past
phosphor



Understanding Tools

Codification eventually constrains design

Inevitable consequence of codification versus
evolving understanding of emerging technologies

Codification goes deeper than the code
Frames how we think about our applications



Tools and Interfaces

Tools embody expertise and assumptions

Tools evolve based on emerging understanding of
how to address categories of problems

Be conscious of your tool decisions

Try to think about designs before tying to a tool
Choose good and appropriate tools

Understand what you are getting in a tool

Push yourself to think outside the tool



Rebuilding the Language of Design

We regularly rebuild the entire system
Command Line, Text Screens
Multiple Generations of Desktop
Multiple Generations of Web
Mobile Apps

We will do it again
Several near-term challenges require it

e.g., Touch, Cloud, Distributed Interfaces

Backward compatibility helps, but is not required
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