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Sequential Programs

Program takes control, prompts for input

] C\Windows\system32\cmd exe

Person waits

Uolume in drive C has no label.
Uolume Serial Number is S8CE2-D369

t h Directory of C:N\
O n e p rog ra I I I 89 /25,2886 : autoexec.bat

B89,25,2886 : config.sys
18/13/28686 : <DIR> DELL
81 ,85/,2662 g nevci?B8.d11
110,17/26886 : <DIR> Perl
10/29/2686 . <DIR> Progran Files
10/13/2086 : <DIR> Pr ranDataTechSnith
10/13/2006 2:2 <DIR> Users
10/21,/20086 H <DIR> Windows
10/13 /2886 H <DIR> Windows
18/13/2686 48 PM 146 YServer.

54,964 hytes

7 Dirds)> 24,839,898,.176 hytes

C:\>1s -1

itisready for more [ s,
input, which the
person then provides

AJit 2006-10-13 : Boot

AJit 2006-10-13 H Boot .BAK
AJit 3 28086-18-13 s Boot.ini.saved
University of

Ajit 2886-18-84 : bootmgy

Ajit 2806-18-13 : BOOTSECT .BAK

Ajit 8 2086-16-24 : Config.Mei

Ajit 2006-09-25 s config.sys

Ajit 2006-10-13 : DELL

AJit 2006-10-13 15:24 Documents and Settings

DO O DI DD s et ek b O e N
S0 SSE®
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Sequential Programs

while true {
print “Prompt for Input”
input = read line of text()
output = do_work()
print output

Person is literally modeled as a file

University of
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Event-Driven Programming

A program waits for a person to provide input

All communication done via events

7 7

“mouse down”, “item drag”, “key up”

All events go to a queue Mouse Software

Ensures events handled in order Keyboard Software

Hides specifics from applications

University of
Washington
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.
Basic Interactive Software Loop

do {
e = read_event(); ¥ input
dispatch _event(e); } processing
if (damage _exists())
update display();
} while (e.type != WM QUIT);

} output

Nearly all interactive software has this somewhere

University of
Washington




Basic Interactive Software Loop

Have you ever written this loop?

University of
Washington




Basic Interactive Software Loop

Have you ever written this loop?

Contrast with:

“One of the most complex aspects of Xlib
programming is designing the event loop, which
must take into account all of the possible events
that can occur in a window.”

Nye & O'Reilly, X Toolkit Intrinsics
Programming Manual, vol. 4, 1990, p. 241.

University of
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Understanding Tools

We use tools because they
ldentify 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?

University of
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Understanding Tools

We use tools because they
ldentify 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

University of
Washington




Understanding Tools

Why is designing tools difficult?
Need to understand the core practices and problems
Those are often evolving with technology and design

Example: Responsiveness in event-driven interface

Event-driven interaction is asynchronous

How to maintain responsiveness in the interface
while executing some large computation?

University of
Washington




Understanding Tools

Why is designing tools difficult?
Need to understand the core practices and problems
Those are often evolving with technology and design

Example: Responsiveness in event-driven interface
Cursor:
WaitCursor vs. CWaitCursor vs. In Framework

Progress Bar:

University of
Washington

Data Races vs. Idle vs. Loop vs. Worker Objects




Myers et al, 2000

TO O I S Te r m i n O I Ogy http://dx.doi.org/10.1145/344949.344959

Threshold vs. Ceiling
Threshold: How hard to get started
Ceiling: How much can be achieved
These depend on what is being implemented

Path of Least Resistance

Tools influence what interfaces are created

Moving Targets

Changing needs make tools incomplete or obsolete

University of
Washington
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Model-View-Controller

How to organize the code of an interface?

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

University of
Washington



o Buxton, 1983
Se e h e I m M O d e | http://dx.doi.org/10.1145/988584.988586

Results from 1985 workshop on user interface
management systems, driven by goals of
portability and modifiability, based in separating
the interface from application functionality

Lexical Syntactic Semantic

Application

USER <€ Presentation ] DR12%¢ g ol Interface [« APPLICATION
Conirol Model

'

dub e
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http://dx.doi.org/10.1145/988584.988586

Seeheim Model

Lexical - Presentation

External presentation of interface e, “add” vs. “append” vs. “ra” vs.

Generates the display, receive input ee. how to makea “menu” or “button”

Syntactic - Dialog Control
Parsing of tokens into syntax e.g., interface modes
Maintain state

Semantic - Application Interface Model

Defines interaction between e.g., drag-and-drop target highlighting
interface and rest of software

University of
Washington




Seeheim Model

Lexical Syntactic Semantic
Dialosue Application
USER 4| Presentation [« ogu < Interface |4 APPLICATION
Conirol
Model
- -}

University of
Washington




Seeheim Model

Lexical Syntactic Semantic
Dialosue Application
USER 4| Presentation [« ogu < Interface |4 APPLICATION
Conirol Model

Huh?

University of
Washington
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Seeheim Model

Lexical Syntactic Semantic
Dialosuae Application
USER <@ Presentation [« ogH <@  Interface | APPLICATION
Control Model

Rapid Semantic Feedback

In practice, all of the code goes in here

University of
Washington




Model-View-Controller

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

’\/\//
Model l ]
”\/\/\
Controller

University of
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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)

University of
Washington




View / Controller Relationship

In practice:

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

Many architectures combine into a single class

m / E—
—
University of
Washington




.
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

University of
Washington



MVC 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

o] .

Web m !
View
Server

dub
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Luxor Jr.
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Animation Case Study

@ @ Compater Graphics, Volume 21, Number 4, July 1987

PRINCIPLES OF TRADITIONAL ANIMATION

Principles of Traditional
Animation Applied to

San Ratael
California

] L]
O l I I p u te I I I I I I l at I O l I “Fhare is na particudar mysiery ir animaion... i's reaily very sivple, and The last two yeres Rave seec the appearance of relisble, user friendly,

Lasseter, 1987

http://dx.doi.org/10.1145/37402.37407

dub

University of

Washington

do.” Bil) Tyua at the Wal Disncy Suidio, June 23, 1037, [14]

ke anything thal is sivple, & b about che hardest thing in the world to keylrame animation sysiems fram such companics us Wavefroal
[

ABSTRACT

This paper destribes We DSic inciples of traditional 2D hund drawn

app [ i .

how these principles evolved, the individual priocigles arc detailed,

sckdressing: beic meanings in 20 hand deawn animation aud their spplication

10 3D computer animation, This should demsmsuraie the wporiance of

hese principles to quality 37 computor arimation.

R Casegories and Subject Descriptors:

13.6 Computer Graphicr : Methodalogy and Techaiques - Tawraciion
Icehmiuss;

137 cl;m.wy Gm,piuc: Theez-dimensional Graphics oo Realism -

15 Cﬂmpmer .Wr.mms Arts and Humanitics - Adts, fing and

General Tenms: Design, Human Factors

Additional Keywords and Pheases:  Animation Principles, Keyframe
Animation, Squush and Strewch, Luso I,

INTRGDUCTION

Early rescarch in computcr animation developed 2D unimation techniqacs
besed on traditional animerion, (] Teetniques such as swryboarding [hL1.
keyframe animation, |4.5) inbetwoening, [16,22] scan/paint, snd muliplane
buckgxouads [17) aliempied 10 apply the ool animation process to the
compuer. As 3D camputer animation eestarch matured, more: resources
e devoled 10 imagé ren Tha b animation. Bacsuse 3D computer
ummﬂlnm uses 3D modls intsad of zn drawings, fewer toelinigues from
i lied. E were scrint
bayed 16), Followed by a few sjjlm(‘imcthlﬂi keeyframe systerms, [22] But
these systems were doveloped by companies for intenssl use, and so vory
few traditionally traincd snimalors (oUnd Wheir way into 35 compater
ammsion.

"Luzo” is a tradomark of Tar: Jacebsen Industries AS.

st fes all o part of this onaterial s granced

c cupics s ot mud: e distebuced foe direct

mags, the ACM conyright nefice und Uhe Lille of the
wulmm and s dntz apezr, and notice i given that copying is by
prrmission of 1he Asseciation for Comprting Muchinery. To cupy
Githerwiss, or o rpublish, requires a fes andjor specifi permissium,

® 1987 ACM-0B9791-207-4

S00.75

Technologies Ins., (73] Alias Rescarch ins., 2] Abel Tmuge Rescarc! 3
[1] Yertiga Systems Inc., (28] Symbotics Inc., [25] and others, Thase
systems mu enabte punpln 10 psoduce mom high quality computer
animation. Lhest systeas will g poople th produce.
more bad cnmpnhrrammalmn

Much of this bad animation will be due to wnfsmiliarity with the
Tumitamental principles Quxt bave boon used for hand drawn charocter
animation for over 500 years. Understanding these principles of madilion!
animation ix essential 1 pruduciog pocd compuice animation, Such an
undrstandting shoud also be imporant o the desianars of he systoms used
by (hese animatars.

In this puper, T will eaplain the fundamenal principlcs of tradivionsd
AT 1 b tho gy 0 30 Keyfeims e ot

2. PRINCIPLES OF ANIMATIGN

Berween the e 1920's and the late 1934Fs animation grew Trom a navelky
1 an st foom at the Walt Dimcy Studio. Wih cvery picture, actions
d characy
Aalicnces wete €nthusiastic and uny o lhe Mimalers were solisfied,
hinever it was elear 10 Watt Disncy that the level of gnimation and axisting.
chatacters were nod adequals (3 TIrsue new slory lines-- characlers were
Tinited 10 cerizin Lypes of action and, sudizace aceeplance nowitbstanding,
ey were ot appealing o the eve. 1 was apparent w Wl Disney that oo
oht could saccesslully arimate 2 hutaanized fignare or & Ble-Liks aaimal; 3
new drawing approach veus nocessary 40 inpruve ihe level of animation
cacmplificd by the Three Liufc Pirs . (101

TIGURT 1. Luxo Jr’s hop with overlipping action on cord. Flip
from last page of puper o front. The op Tigwres are frames 1-5, the batiom
e [rames 610,
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Squash and Stretch

A




Squash and Stretch




Squash and Stretch
s

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

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

FIGURE 4¢, Suretching the object so that if's positions
U overlap again will relieve the strobing effect.

University of
Washington




Timing

Just rwo drawings of a head, the first showing it leaning toward the right
shoulder and the second with it over on the left and its chin slightly raised,
can be made to communicate a mudiitie of ideas, depending entirely on the

Timing used. Each inbetween drawing added between these two "extremes”™
gives a new meaning (o the action.

NGO inberweens........... The Character has been hit by a tremendous force.
His head is nearily snapped off.

ONE inbetweens......... The Character har been hit by a brick, rolling pin,
Jrying pan.

TWO inbetweens......... The Character has a nervous tic, a muscle spasm,

an unconirollable twiich,

THREE inbetweens..... The Character ix dodging a brick, rolling pin,
frying pan.

University of
Washington




Timing

FOUR inbetweens........... The Character iz giving a crisp order, "(ref
going!” "Move it!"

FIVE inberweens........... The Characier {5 more friendly, "Over here.”
“Come on-hurry!"

SIX inbetweens........... The Character sees a good looking girl, or the
sporis car he has always wanted.

SEVEN inbetweens........... The Characier tries 1o get a better look ar
something .

University of
Washington




Timing
EIGHT inbetweens........... The Character searches for the peanut butter on
the ktchen shelf.
NINE [nbetweens......... The Character appraises, congidering thoughifully.
TEN inbetweens........... The Characier sireiches a sore muscle.

University of
Washington




Anticipation

University of
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Staging

FIGURE 6. Andre's scratch was staged to the side (in "silhouette”) for
clarity and because that is where his itch was.

University of
Washington



Staging

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



Follow Through, Overlap, Secondary

University of
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Pose-to-Pose, Slow In, Slow Out

FIGURE %. Timing chart for ball bounce.

Objects with mass must accelerate and decelerate

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

University of i
Washington
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Animation Case Study

Animation: From Cartoons
to the User Interface

Chang and Ungar, 1993

http://dx.doi.org/10.1145/168642.168647
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Animation:
From Cartoons to the User Interface

Bay-Wei Chang

Computer Systems Laboratory
Stanford University
Stanford, CA 94305

bay@self stanford.edn

You must learn to respect thar golden aiom, that
single frame of uction, shat 1/24th of o second,
because the difference between Hghining and the
lightning bug may hinge on that single frame.

— Chugk Jones 101

ABSTRACT
User iaterfaces are often based on :tauc proseaiations, &
‘model ill suited for cl CVEnts

David Ungar

Sun Microsystemns Laboratories, Inc.
2550 Garcia Avenue
Mountain Yiew, CA 94043

david.ungar@sun.com

these tableaux, bmmmhtumvwwummnnms
between them. Visual changes in the user interface are
sudden and ofien unexpected, users and forcing
them to mentaily step away from their fask in order io
grapple with ﬁnder:mldmg what is happening in the
interface ilself,

‘When the user cannot visually track the changes occurring.

in the interface, the czusal connection between the old state:
of the screen and the new state of the scroen is not

on the screen frequently startle and eanfuse usets. Cartoon
animation, in contrast, i3 exceedingly successful at engaging
its audience; even the most bizarre events are easily
comprehended. The S:lf user mwrfm;a ha: :crv:d asu
testbed for the of carioon

clear. How are the objects now on the screen
related to the ones which were there a moment ago? Are
they the same objects, or have they been replaced by
different objects? What changes are directly related to the
user's actions, and which are incidental? To be able to

a3 a means of making the interf: i

muepmwwmmmmumngmdmmtmﬂ
allows Self objects to move solidly. Use of cartoon-style
motion blur allows Self objects to move quickly and still
maintain their comprehensibility, Self nbjscts arrive and
depart without sudden ions and
dmnppe.:mncea and they rise to the Emnt of ovuhpping

of trangitiong faster than the endpoinzs results in smoother
and ¢learer movements, Despite the differences between
wser injerfaces and cartoons—cartoond are frivolous,
passive enterzainment and user inzerfaces are serious,
interactive tocls—cartoon gnimation has much to lend to
user interfaces 1o realize both affective and cognitive
benefits,

KEYWORDS: animation, user interfaces, cartoons, motion
blur, Self

1 INTRODUCTION

User interfaces are often based on static presentations—a
series of displays each showing & new state of the system.

Typically, there is much design that goes into the details of
Petnission to copy without fes all or part of this matenal is

Grite v T U GOGIes are not Mage or Siasilvured for

et conmardal advaniago, e ACH o3pug nouse and e

inby puml‘un of
capy other
&ndfor spasific parmission.

¥ 1883 ACM 0-89731-628-X/93/0011...51,50

and reliably interpret what has happened when
the screan changes state, the user must be prepared with an
expectation of what the screen will ook like after the action.
In the case of most interactions in unanimated interfaccs,
this expectation can caly come by experience; little in the

or the action gives the user a clue about what will
‘happen, what is happening, or what just happened.

For example, the Microsoft Windows interface [15] expands
an icon to a window by climinating the icon and drawing the
window in the next instant. In this case the first static
presentation is the screen with the icon; the next is the
screen with an expanded window. Much of the screen
changes suddealy and without indication of the relationship
‘between the cld state and the new state, Current pop-up
menus suffer from the same problem—one instant there is
nothing there; the nexs instant a menu obscures part of the
display.
Moving abjects from one location to another is yet another
. Most gurrent systems let the wser move an outling
of the object, and then, when the user is finished the move,
the sereen suddenly changes in two places: lh:ubjw(mlh:
old location venishes am‘l the object appears in the new
location. Sudden of the screen, na hing how the
o ataies are Telated: the user must compare (he current
state and the preceding state and deduce tha connection.
Users overcome obstacles like these by . The first
few encountets are the worst; eventusally users Jearn the
behavior of the interface and come to interact with it
efficiently. Yet while some of the cognitive load of

November 3-5, 1993
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Frames Three Principles

Solidity
Desktop objects should appear to be solid objects

Exaggeration

Exaggerate physical actions to enhance perception

Reinforcement

Use effects to drive home feeling of reality

University of
Washington




DU
Solidity: Motion Blur

No Motion Blur Motion Blur
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Solidity: Arrival and Departure

U
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Solidity: Arrival and Departure

University of
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Exaggeration: Anticipation

Fpll:m 7. Objects anticipate major actions
with a quick contrary motion that draws
the user eye to the object in preparation
for the main motion to come.

University of
Washington




Reinforcement: Slow In Slow Out

slowly move
out of baginning
pose
during the middle S~ i el e
part of the movement

into final pose

ure 8. ects ease out of their innin ses and ease into their final poses. Although these
minns aﬁhww than that during 51.;9 main %ﬂpﬁiﬂn of the movement, thay ampsutilr quite fasilrlf-'I

U
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Reinforcement: Arcs

N A
: st

Figure 9. When objects travel under their own power (non-
interactively), they move in arcs rather than straight lines,

University of
Washington




.
Reinforcement: Follow Through

Figure 10. Whan objacts come 1o a stop after
moving on their own, they exhibit foliow
through in the form of wiggling back and forth
quickly. This is just suggested by the “wiggle
lines® in the figure—in actuality, the object
moves back and forth, with motion blur,

University of
Washington




Animation Case Study

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

Hudson and Stasko, 1993

http://dx.doi.org/10.1145/168642.168648
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Animation Support in a User Interface TeoolKit:
Flexible, Robust, and Reusable Abstractions

Scott E. Hudson
dohn T. Stasko

Craphics Visualization and Usahility Center
College of Computing
Georgia Irstitute of Technology
Atlanta, GA 30332-0260
E-mail: hudson@cc.gatech.edu, stasko@cc.gatech.edu

ABSTRACT

Animation ¢an be a very effective mechanism to
convey information in visualization and user
interface settings. However, integrating animated
presentations Into user interfaces has typically
been a difficult task since, to date, there hus been
little or no explivit 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 abswacticns provide a powerful
hut t.onvzment base for buﬂdmg a range of
snppnrung such as simple
motion-blur, "squash and smetch”, use of arcing
trd]eu\mcs antlwp.mon and fnllow through, and
"slow-in [/ slow-out” transitions. Because these
abstractions 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 robust in the face of systems (such
as the X Window System and Unix} which can be
iTl-behaved with respect to timing considerations.

Keywords: object-oriented user interface
toolkits, window systems, animation techniques,
dynamic inrerfaces, motion blur, real-time
scheduling.
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1 INTRODUCTION

Human perceptual capabilities provide a
substantial ubility to quickly form and understand
maodels of the world from moving images. Asa
result, in a well designed display, mformation can
often be much more easily comprehended in a
moving scene than in a single static image or even
a sequence of static images. For example, the
“cone tree"' display described in |Robe93|
provides a clear illusmation that the use of
continuous motion can allow much more
information to be presented and understood more
easily.

However, even though the potential benefits of
animation in user interfaces have been recognized
for some time {[BaecY0] for example, surveys a
nuimber of uses for animation in the interface and
cites their benefits and [Stask93] reviews
principles for using animation in inlerfaces and
describes a number of systems that make extensive
use of animation in an interface), explicit support
for animation is rarely, if ever, found in user
interface support environmems, The work
described in this paper is designed to overcome
this problem by showing how flexible, robust,
and teusable support for animation can be
incorporated into a full scale object-oriented user
interface toolkit. Spaufn.ally this paper dcsx.nbes
how the extension mechanisms of Artkit —
Advanced Reusable Toolkit (supperting unr,rlates
in C4+) [Henr90] — have been cmployed to
smoothly integrate animatien support with other
user interface capabilities.

The animation abstractions provided by the Artkit
systern are designed to be powerful and flexible —
providing basic snppott that can be used 1o build &
range of sophisticated technigues such as: simple
motion-blur, “squash and stretch”, use of arcing

November 3-5, 1993
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Events and Animation

Interactor
Object Tree

Artkit
Event
Dispatch

chedule E'.:rueua
E ]

| I 'II[

Animation /s'ta'rt_transitiun[}

Dispatch = transition_step()
Agent end_transition()

Figure 5. Animation Event Translation and Dispatch

University of
Washington
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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

University of
Washington



Events and Animation

Interactor
Object Tree

Artkit
Event
Dispatch

chedule E'.:rueua
E ]

| I 'II[

Animation /s'ta'rt_transitiun[}

Dispatch = transition_step()
Agent end_transition()

Figure 5. Animation Event Translation and Dispatch
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Transition Object

Transition

[ Tnterface Object

i.ﬁ‘ne Interval
Trajectory _

Curve |

Pacing Function |

Figure 3. Parts of a Transition Object
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D
Pacing Function

—k
(-

Uniform Pace

Qutput Value

Non-Uniform Pace
(Slow-in / Slow-out)

o
o

0.0  Input Value 1.0

Figure 4. Two Example Pacing Functions
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Computing a Frame

Step Delivered

to Object ™|
I
_ |
E{_ "\ Pacing Transform, 7~ A
Local Pargmeter Space |
0.0 | P
Previous |
End I
Time . -
Estimated
Redraw
End

Figure 8. Translation from Time to Space

University of
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Animation Case Study

Based on increased understanding of how
animation should be done in the interface,
increasingly mature tools develop

Now built into major commercial toolkits
(e.g., Microsoft’s WPF, JavaFX, jQuery)

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

University of
Washington



Animation Case Study

The Kinetic Typography
Engine: An Extensible
System for Animating
Expressive Text

Lee et al, 2002

http://dx.doi.org/10.1145/571985.571997
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The Kinetic Typography Engine:
An Extensible System for Animating Expressive Text

Johmuy C. Lee*. Jodi

i,

cott K. 1ludson*

H luman Computer Interaction Institute and "School of 1 3esian
Camegie Mdlen Universily,
Pittsburah, PA 15213 LSA

{ johnn

ABSTRACT

Kinetie iypography — 125t that uses mavement or other
remporal change — has recently emeraed as 9 new form of
communication  As we hope fo illugrate in this paper,
lanelic Lypepreply ean be soen as bringmg some of the
expressive power of Olm 1Ly o convey
cmotion, portray compel ling charcters, and viswll direet
atention 1o the srong communzestive properties ol Gt
Although kinetic tvposiaphy offers subsianrial pramise far
eXpressive communications, it has nat been widely
expluiterd suside 1 limited wpplication an
nefably in 1V advertising). One of the reasans for this has
been the lack of lols directly supparting it, and the
accompanying difficulty in creatng dynamic text  This
pAper prasents a firet step in remedying this sitston — an
extensible and robust system lor amimatmg st inoa wide
wuriety ol forms. pporling wn appropriale st ol
carefully Factored abstractions. this wigme proviles a
reltively small set of components that can be plugged
together to create a wide range of different expressions. It
pravides new techniques for automating effects used in
traditional cartaan animatian, and provides specitic
suppart Tor typogriphic nimipulations

KEYWORDS: kinstic typography, dynamic text, time-
hased jwesentation. automating animation effects
INTRODUCTION

The writlen ward is one of humanity's most powertul and
significant meenbions.  For over 4000 years, s basic
eommunicalve purpose has not changed. Hew
methad M which wrillen communication is authered and
preseated his never stopped cvolving, brom cune form
markings on clay tablets, o pen and perchment, 1o the
Gutenherg, press, 10 campuiers and the infernet, technalogy
has always provided text with rew mediams to express
irself  The explasion of available compuring power has
added o new possihiline iehe wpogrophy  wea tha
maves or othersise changes crer ime

such as its

it s (ML
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Kinetie typography can be seen as a vehicle for adding
some of the propertics. of film 1o thal of lext For example.
Linelic wypography can he efleelive in comveving o
speakers tone of vuice. quakities af chamcter, and alTective
(emeticoaly qualities of text [Iordo¥]. 1t may also allew
far o ditferent kind of engagement with the viewer than
static text, and in some cases, may explicitly direct ar
manipulate the attention of the viewer

I fact, the firs known vse of kinetic tvpography appeared
in film - specifically, Saul Dass™ opening credir sequince
far TMitcheock™s Nt by Nosffest |TiassS0| and later
Pryehu [Rass6il]. This wark stemmmed in part from o desire
L have the opoming eredits sel the stage Gor the fhm by
establishing o mood, rither than simply conveying the
information of the credits. Lse o kinetic typography is
commonplace tor this purpose, and 18 also ve
wily wsecd UV medvertising where its abilivy 1o com
emotive content und direct the wser's alention s generally
a paod mateh to the poals of adverdsing. e helieve that
it ir can be made aceessible via pood taals. the power of
kinetic typography can alsa be applied to benefit other
arens of digital sommunicalions

A gecand origin tor time-ased presentation of text comes
independently from psychalagical studies of perceptian
and reading. Far example, [ViIIAT] studies pereeplual

(Tets of 0 number ol text presentations. such s serolli
text. One ol the most ruitlful of these 1s @ method knowa as
Rapid Serdel Viwed Presemtation (BSVE), where text 12
displayzd ane word ot o time in a fixed position |Potrs4]
Studies have shown that, hecause scanning eye mavements
are umecessary when usng RIVE. it can result in tapid
rendmye without # need for speeinl trainmg  In addrion
RSVE wechnigues provide  adve for  dosigners
buaause they allony words o e treated independently
without regard to effects an adjacent text elemants.
Fimally, REVI ean b scen as a aeans for tradima time For
space. potentinlly allewing larse bodies of text 1o be shown
at readalie sizes an small displays

u

|4

Figures 123 illustrawe seme of the things thit kinetie
wpogrzphy cim de (Please refir to the vidso proceedings
for chramic renditions of these lpures) Figure 1 shows
rwo different renditions of the smue words expressiig &
different emotional tane.  As described by Lshizaki
|Ishic 7]

Valume 4. Issue 2 :;&] a1


http://dx.doi.org/10.1145/571985.571997

Kinetic Typography Engine

Kinetic Typography

Johnny Lee, Jodi Forlizzi, Scott Hudson
Camegie Mellon University
Human-Computer Interaction Institute
2002




Kinetic Typography Engine

Kinetic Typography

Johnny Lee, Jodi Forlizzi, Scolt Hudson
Camegie Mellon University
Human-Computer Interaction Institute
2002

University of
Washington




Kinetic Typography Engine

Goals of Kinetic Type Animation Composition

Emotional content

Creation of characters PUQU ‘ o

Direction of attention o) oscitore niform | .\, j/\ /\/
Change L \/ ‘

0 i

Figure 6. Waveform addition by chaining”
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Figure 7. Waveform scaling by functional composition
with amplitude
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Animation Case Study

Prefuse: A Toolkit for D3: Data-Driven
Interactive Information Documents
Visualization
Heer et al, 2005 Bostock et al, 2011
http://dx.doi.org/10.1145/1054972.1055031 http://dx.doi.org/10.1109/TVCG.2011.185
DATA VISUAL FORM | VIEW
f‘ltenng renderlng

;

. ﬁr&

Abstract Data Visual Analogues Display - User
d Nodes, Edges Visualltems in ItemReglstry Interactive Display l

' l I:'O Libraries ’ ActionList [ Filter }HLayout} Color H siz |Renderers| RendererFactory l {UI Controlsl
University of
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Tools and Interfaces

Why Interface Tools?

Case Study of Model-View-Controller
Case Study of Animation
Sapir-Whorf Hypothesis
Thoughtfulness in Tools
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Sapir-Whorf Hypothesis

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

Tools not only make it easy to build certain types
of software, they push you to think in terms of
the types of software they can support

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

University of
Washington



Animation Case Study

Phosphor: Explaining
Transitions in the User
Interface Using Afterglow
Effects

Baudisch et al, 2006

http://dx.doi.org/10.1145/1166253.1166280
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Phosphor: Explaining Transitions in the User Interface
Using Afterglow Effects
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ABSTRACT

Sometimes users fuil o notice a change that just took place
on their display. For example, the user may have acciden-
tally deleted an icon or a remote collaborator may have
changed settings in a control panel. Animated transitions
can help, but they force users to wait for the animation to
complete. This can be cumbersome, especially in situations
where users did not need an explanation. We propose a
different approach. Phospher objects show the outeome of
their transition instanily, at the same time they explain their
change in refrospect. Manipulating a phosphor slider, for
example, leaves an afterglow that illustrates how the knob
moved. The parallelism of instant outcome and explanation
supports both types of users. Users who already understood
the transition can continue interacting without delay. while
those who are inexperienced or may have been distractad
can take time to view the effects at their own pace. We pre-
sent a framework of transition designs for widgels, icons,
and objects in drawing programs. We evaluate phosphor
objects in two user studies and report significant perform-
ance benefits for phosphor objects,

ACM Classification: HS52 [Information interfaces and
presentation]: User Inferfaces. - Graphical user inferfaces.
General terms: Design, Human Factors.

Keywords: Phosphor, comic animation, cartoon animation,
user interfaces, information visualization, diagrams.
INTRODUCTION

Computer users sometimes make mistakes, such as acciden-
fally deleting an icon or filing it into the wrong folder.
Similarly, unexpected things may oceur in collaboration
scenarios. Users trying to replicale a process demonstrated
by a collaborator may later realize that they missed some of
the steps. This is particularly difficult for actions that leave
no trace, such as shorteut commands.

The potential changes that users need to keep track of con-
fimies to rise with increasing mser interface complexity,
more concurrently running applications, large screens
where the user may be attending to the wrong location, and

Fermission to make digital or hard copies of all or past of this work for
personal or clssroom use is granted wathont fee provided that copies are
ot made or disirbated for profit or commercial advantage and that cop-
s bear this natice and the full citation on the first page. To copy olher-
wise, or republish, to past on servers of to redistribute to lists, requires
prior specific permission andor a fec.

LIST'06 October 15-18, 2006, Montrous, Switzerland,

Copyright 2006 ACM 1-59593-313-1/06/0010., 55.00.
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the possibility of remote collaboration. Without knowing
what changed and how it changsd, users can find it hard to
detect and correct unintended or unexpected actions.
Animated transitions have been proposed to help users un-
derstand changes in the user interface [9, 19] and have
found their way into a range of products, Windows Media
Player 10, for example, hides its play controls in fullsereen
mode by slowly moving them off screen. While this can
help users understand where the controls went and how to
get them back, it also introduces “lag” into the interaction,
i it forees users to wait for the ammation to complete.
For experienced users who do not need an explanation, this
foreed pause can be cumbersome and may break their can-
centration.

T Msteve !

wolume

Clpatrick | Lldeorge En
=

_‘Q‘d [ ] l .-
saturation 1

Figure 1: These phosphor widgets use green after-
glow effects to show how they have changed. The
slider labeled “volume® was dragged all the way to
the left. Two of the checkbaxes in the next row were
unchecked. The comba box was set from 1 ta 2

PHOSPHOR USER INTERFACE OBJECTS

We propose explaining user interface transitions without

foreing users to wait. We define a phosgphor transition as a

transition that:

1. shows the outcome of the change instantly and

2. explains the change in retrospect using a diagrammatic

depiction

The space of retrospective diagrammatic descriptions en-

compasses a great number of possible designs. In this pa-
. we concentrate on a specific subset based on the notion

of afterglow. Figure 1 shows an example. When a user op-
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Phosphor

Animation can help people | |
. L. Windows Media Player
follow interface transitions | |

(LML M) /_/uﬂ—«ux “lone. m@%

But the right speed is crucial

Too fast increases error rate Apple Expose

ew

Too slow increases task time

The right speed depends on
familiarity, distraction, etc.

It cannot be determined

University of
Washington




Phosphor

Phosphor shows the

outcome immediately, N——
. E Vsteve
then explains the change Siiglume .
. —.
in retrospect using a Soatrick | igeorye
diagrammatic depiction Sed o G
saturation 1 |
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Challenging Assumptions of Tools

Phosphor breaks from the assumptions that
have evolved into current transition tools

lllll — —
past future
A’
lllll —
past

University of i
Washington



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

University of
Washington



Things | Hope You Learned

Fundamental tools terminology
Myers et al, 2000
http://dx.doi.org/10.1145/344949.344959

Perspectives on “making progress” in tools
Olsen, 2007
http://dx.doi.org/10.1145/1294211.1294256

Greenberg and Buxton, 2008
http://dx.doi.org/10.1145/1357054.1357074
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