Beyond Simple Screen Design

Part I: Principles of information visualization
* Tufte’s guidelines
*Visual variables for representing information
*The information seeking mantra
*How metaphors can be used and misused
*Direct manipulation and direct engagement

Part I1: Information visualization in practice

*How the principles of information visualization can be used in
research systems and in actual practice
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Representations
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How many buffalo?




Representation

A representation is
- A formal system or mapping by which the information can be specified
(D. Marr)
- A sign system in that it stands for something other than its self.

For example: the number thirty-four or the buffalo example

Decimal: 34,
Binary: 100010,
Roman: XXXIV

Different representations reveal different aspects of the
information

Decimal: counting & information about powers of 10,
Binary: counting & information about powers of 2,
Roman: counting
James Tam
Presentation

Not the same as representation!

The presentation of information deals with how the
representation is placed or organized on the screen

5 5,
IV, IV

James Tam




PRS2

1

Egyptian Numerals

Lofe S0l o2 fio> 1ot oo 1o°
w md £t it dv*  nin hh
Egyptian cardinal icons.
i SRIiiggsnnnn
LT
24 142,149
Sample Egyptian numbers

P o

1/64 132
Vs T Aene. <=nni|
g O ’¢ NNl
172 + 1714 L2+ 14+ 1416
4,7 13716 1/244
Chinese...Sort Of
——— (11C
— WO
——— | hree
==
Mouth
Below

James Tam




Representations

Solving a problem simply means representing it so as to make
the solution transparent ... (Simon, 1981)

Good representations

+» Allow people to find relevant information
- In contrast the information may be present but hard to find
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Representations (2)

* Allow people to compute desired conclusions
- Trying to make use of the information may be a difficult process or “for free”
depending on the representation chosen
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Which Is The Best Flight?

Length, stop-overs, switches...

part Arrive
AC 117  Vancouver - Calgary ~ 7:00 9:00
Cdn 321  Vancouver - Calgary 9:00 12:00
Cdn 355 Calgary- Montreal 13:30 19:30
AC 123  Calgary - Toronto 12:30 16:30
AC 123 Toronto - Montreal 16:45 17:30

*time zone: +1 van-cal, +2 cal-tor, mtl

1" 13 15 17

Vancouver
AC 117 n 821
Calgary 4 10 | 1 4 16 18
lac 12 In 355
Toronto \
Montreal 10 12 14 16 18 20
James Tam
When Do I Take My Drugs?

Note: 10 - 30% error rate in taking pills, same for pillbox
organizers

Inderal -1 tablet 3 times a day

Lanoxin -1 tablet every a.m.

Carafate - 1 tablet before meals and at bedtime
Zantac - 1 tablet every 12 hours (twice a day)
Quinag - 1 tablet 4 times a day

Couma - | tablet a day

Breakfast Lunch Dinner Bedtime Breakfast Lunch Dinner Bedtime
Lanoxin O Lanoxin
Inderal O o 0 IQ“E::; gi?::; Iin?::; Quinag
Quinag o 0 0 Y Carafate Carafate  Carafate  Carafate
Carafate O (6] (0] (6] Zantac Zantac
Zantac (6] (0] Couma
Couma (0]

Organized by both time of day and by drug

James Tam




Which Representation Is Best?

Depends heavily on task

|
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How does performance
change over time?

Visualization

*Representing data in a way that amplifies cognition
(acquiring and using knowledge).

*Related to representations:
* Representation are methods of encoding information.
* Visualizations are good representations




Visualization Of The Change History Of Software:
SeeSoft!

[ == [=i0]

Pils Statisties Tiev Optises elp

1) “Seesoft—A Tool for Visualizing Line Oriented Software Statistics”, Eick
S.G,, Steffen J.L. and Sumner E.E
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Tufte’s Principles Of Information Visualization

Graphics should reveal the data

» Show the data

* Not get in the way of the message

 Avoid distortion

* Present many numbers in a small space

» Make large data sets coherent

* Encourage comparison between data

* Supply both a broad overview and fine detail

* Serve a clear purpose
E. Tufte
Visual Display of Quantitative Information

Note:
Some of the visual examples on the following slides are taken from Tufte’s
books

James Tam




Show The Data
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Not Get In The Way Of The Message
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Avoid Distortion

Maintenance cost per year

68
66
64
62
60

58 4

56

54 T T T

Ford GM Pontiac Toyota

cost / year

N

Ford GM Pontiac Toyota
James Tam

Present Many Numbers In A Small Space, Make
Large Data Sets Coherent

New York Weather History
* 181 numbers/sq inch
NEW YORK CITY SWEnTHEﬂ FOR 1980

LuMLAL TEMPERATURE
w

LME MDA TES)
HORMAL LOW
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Encourage Comparison Between The Data
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MacKinlay J.D. (1986) Automatic Design of Graphical Presentations.
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Broad Overview And Fine Detail
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An Hlustrative Example: Anscombe’s Quartet

X r X Y x r
K0 804 100 914 0 T4 BO  BoR
30 B85 A0 ;14 RO ETT Bo s
130 73 130 AM 130 127 50 77
30 REL 80 BT a0 T BL  EAs
10 8% 14 e 10 7TH R BT
140 25 140 B0 140 EM 0 To4
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0 AEX YO0 TR TG 642 k0 Tat
4.0 568 A0 4 50 &N 41 Aun
N: 11.0
mean X’s : 9.0
mean Y’s : 75
standard error of slope estimate: 0.1
sum of squares: 110.0
regression sum of squares: 27.5
residual sum of squares of Y: 13.8
correlation coefficient: 0.8
r squared: 0.7
regression line: Y=3+0.5X
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Example Two: Do I Deserve A Tax Break

A [ B |
| 1 |Market value (§) Improvement cost (§)
12| 140000 3120
| 3 | 147000 29980
| 4 | 151000 3120
15 | 152000 34360
| B | 155000 40710
L7 | 170000 21620
| 8 | 172000 42100
| 9| 176000 41070
|10 150000 34210
| 11] 180000 44090
|12 ] 182000 95960
|13 ] 185000 45170
| 14 | 185000 A6820

15 93400 50200
© 94500 71860
|17 | 97000 48460
| 18] 203000 A0720
|19 205000 56600
| 20| 213000 42780
121 221000 58770
|22 225000 58960
| 23| 245000 48910
|24 | 248000 62620
| 25 | 278000 58580
| 26 | 302500 72200
|27 | 308000 67320

Improvement costs vs. Home values

Improverrent

o (-) /
% 100 y 5
g AV A=
H >
§ ; —
g — .
E; —

0 SO0 00000 150000 200000 250000 300000 350000
Selling price
20,000,
75,000,

70,000.

65,000,

60,000. -

55,000,

50,000.

45,000,

40,0

.000.
1400 160.0 180.0 200.0 2200 240.0 2600 280.0 300.0
Selling price
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Example Three: Interpreting Information

Deaths by
Cholera

Dr John Snow
1854

James Tam

Example Four: Napoleon's March To Moscow
by Charles Minard

James Tam




by Charles Minard

Example Four: Napoleon's March To Moscow

Dressée par MMinard, Inspecteur Géndral dex Ponts et Chaussées en retraite.

CARTE FIGURATIVE des pertes successives en hommes de 'Armée Francaise dans la campagne de Russie 1812-1813.

TABLEAU GRAPHIQUE de fa tempérdture en degres du thermamstre de Riauur au dessous de eére
(o 1
Pluis th 8+ b
TE = i
N =it e Tt B 2
e e L = BTl gt . i+
=280y X i
gere = Moveriber geer = Oraraler
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Position
Size

Shape

* Changes in form
Value

 Changes in brightness
Orientation

* Changes in alignment
Colour

* Changes in hue

* Changes in the X, y, z location

+ Changes in length, area or repetition

Visual Variables
A A
A

* ® A ¥ O

OOO0EE NN

ZINNRI

B [ I
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Visual Variables (2)

Texture -
* Variations in pattern E . : E
Motion

ye 'i&‘ 4

N

b3
¢
L4

www.st-duffer.com
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Visual Variables (3)

Characteristics of visual variables

* Selective
Is a change in this variable enough to allow us to select it from a group?

+ Associative
Is a change in this variable enough to allow us to perceive them as a group?

* Quantitative
Is there a numerical reading obtainable from changes in this variable?

e Order

Do changes in the visual variable indicate some sort of ranking?

* Length!
Across how many changes in this variable are distinctly perceptible?

1 Think of it as variation

James Tam




Visual Variable: Position

 Selective O \ A
° \ A
°, N
o 4o “ / ™
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Visual Variable: Size
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Theoretically infinite but practically limited




Visual Variable: Shape
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Visual Variable: Value

. @ | [
/Selective o0 A
\ N
/ Associative .O. 0 /: J/ {.
O. 7 /) ;\

IQuantitative l:| Zz 15 I:]I 34 . Z 105

/ Order D<D<D<.<.<.<.

/Length
* Theoretically infinite but practically limited
* Association ~ <7 and selection ~ 10

Visual Variable: Color

Selective A
4 v ¢ ° \ \ A A
/ Associative 0.. o /// // > ~
.‘ o / L:l

Z-Quantitative Wz [z Wzx Bz

Z-Order WA A AEAT AR RS AR

</ Length
* Theoretically infinite but practically limited
* Association ~ < 7 and selection ~ 20 James Tam




Color

James Tam

Color Encoding

Common advice says use a rainbow scale

- Marcus, Murch, Healey
- Problems with rainbows

James Tam




Color

James Tam
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Gieneral Butlrpetic Chart of the Corans,
Intrmaticral Hydrographic Orgasisation
{Ortawa, Canaca, sth edition, ¥4}, 508

James Tam




Visual Variable: Orientation

v Selective

 Associative

Z~Quantitative ~Z 15 \= 17 Iz 95

FOrder ~ANAN A2 [—eNe ] eNes

°~

«/ Length
~5in 2D

2in 3D James Tam

Visual Variable: Texture

V/Selective

/Associative

Z-Quantitative

Z=Order

v Length

* Theoretically infinite James Tam




Visual Variable: Motion

+/Selective - motion is one of our most powerful attention grabbers

AN
S A m\
€ =
&6 W
N

/ Associative — objects moving in unison groups them effectively

Z-Quantitative - subjective perception

Z-Order

? Length - distinguishable types of motion?

James Tam

Motion




Small Multiples: General Principles

Learn once

Invite comparisons
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Small Multiples: Showing Time And Change

1:45:52

James Tam




Small Multiples: Showing Time And Change

James Tam

Visual Information-Seeking Mantra

*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand

*Overview first, zoom and filter, then details on demand

Ben Shneiderman, Designing the User Interface 3 Ed. 1997 p523 James Tam




Interface Metaphors

Definition of Metaphor
* Application of name or descriptive term to an object to which it is not
literally applicable

Purpose
* Function as natural models
* Leverages our knowledge of familiar, concrete objects/experiences to
understand abstract computer and task concepts

Problem
» Metaphor may portray inaccurate or naive conceptual model of the system

A presentation tool (HTHTT A

. Ik X - )
a slidI: plr:jector n

James Tam

Interface Metaphors

Pervade excellent interfaces

A [ 8B [ ¢ [ b ] =] Solitaire
| 1 |Market value Land Impraverment Total assess Game Help
| 2 | 140.0 65,550 73.120. 138 370,
[ 3| 147.0 77,780 72070 149,850
| 4 | 151.0 74,550 83,740. 1683 590.
[ 5 | 152.0 80,110 99410 179,520
|6 | 155.0 79,050 108,130. 186,180,
[ 7| 170.0 94,750 50,960 145,710
| & | 172.0 52,150 106,250. 186 .400.
9| 178.0 78,560 132 BB0 211220
|10 | 180.0 92,540 105 670. 198 510.
|11 180.0 80,090 103,130 183,220
|12 | 182.0 76,650 115,210. 191 860.
|13 | 185.0 75590 152,710 228,300
|14 | 185.0 85,570 108,330. 191,200,
|15 | 185.0 80,060 113 00 153 560
|16 | 193.4 80,140 131,340. 211 480.
17| 1945 73400 176210 249810 ScoreTaD
18 197.0 54 960 128,500. 214 780, -
(19 2030 91800, 118170, 210770 games (literal world)
| 20 | 205.0 79460 137 ,250. 216,710,
|21 2130 87 060 124 350 211,410
| 22 | 2210 97,330 167 ,500. 264 830.
|23 | 2250 87,160 157 290 244 450
| 24 | 245.0 79,520 144 840. 224 360,
|25 | 248.0 89,470 183 500 2725970
| 26 | 278.0 82,150 168,720. 250,870.
| 27 | 3025 118,500 109 800 228 300
| 28 | 308.0 83,100 141,730 224 830.

spreadsheet (actuary sheet)

James Tam




Interface Metaphors (2)

Date & Time | Time Zone | Name:
D i Address:
] [ = City:
Province:
1 B p 3 Postal Code:
23 45 6 7 8 P ;
9 10 11 12 13 14 15 Forms
16 18 19 20 21 22
2324 25 %6 27 %
535 27 PM

C:A@CoursesfJan1\CPSC_481 [M[a] E3

Curient time zone: Mountain Standard Time

Fle Edt Wiew Took Help

0K I Cancel | 200l I Al Folders Contents of ‘C:v@Caurses|
== Basecamp [C] ;I Name
Control Panels with familiar controls | 0 @Cousesllam) [ admn.
13 Cpss a1 I Defunct
i (2 Cpsc 81 |0 Exams
143 Cpsc 481 -0 Escrcioes
{22 Admin =1 Himl
(23 Defunct
3 Erome |0 Present
{10 Esercises
1 Html
{21 Prezent

Hierarchical Folders

James Tam

A Real Life Metaphor: Life!

The Sims House Party © Maxis James Tam




Creating Interface Metaphors

Generating metaphors

+ Use metaphors that matches user's conceptual task
—Desktop metaphor for office workers
—Paintbrush metaphor for artists...
* Given a choice, choose the metaphor close to the way the system works

* Ensure emotional tone is appropriate to users
- e.g., file deletion metaphors
Trashcan
Black hole
Paper shredder
Pit bull terrier
Nuclear disposal unit...

James Tam

Evaluating Metaphors

Potential problems:
* The metaphor has attributes that the system doesn’t.

* The system has attributes that are not suggested by the
metaphor.

* An attribute exists both in the metaphor and in the system
but works differently in each.

James Tam




The Metaphor Is More Powerful Than The System

Will the metaphor make people believe that the system can
do more than it currently can?

ZORK I: The Great Underaround Empire
Copyright 1982 by Infocom. Inc.
Hll rights reserved.

is a trademark of Infocom nc.
REIEESE 38 .~ Serial number 838338

in an open field west
of a white house, with a boarded front
door .
There is a smMmall mailbox here.

>l

Zork © Infocom James Tam

The System Is More Powerful Than
The Metaphor Implies

Will the metaphor restrict how people will try to use the
system?
ee.g., file folders

James Tam




An Attribute Differs Between The Metaphor
And The System

e.g., The trash can

i

Real trashcan Desk top trashcan

James Tam

Metaphors Should Not Be Static

Evolve metaphors
« Is metaphor extensible to new features?
* When is the metaphor no longer useful?

’le L e B 1ls .

| = e
Dilbert © United Features Syndicate it ST L) C=C DT L

sen-n- o8 F0.,
55 E0 B . puposs: To sebug the et
i -Razults: Used 1o impeove the best

11) Run the: main test
# %gg « Rurming the test “tor real”
+Purpase: T debug ihe infestace
QQ &? +Resuts: Used fo improve Tw inferface

M| B9 SUTAS | i e Lo et v | o s | %5 RO 2

James Tam




Metaphors Should Not Be Static (2)

Evolve metaphors
«Is metaphor extensible to new features?
* When is the metaphor no longer useful?

[y S

James Tam

Misuse Of Metaphors

[T M [w E3
Caveat Edt View Hep
* Metaphors can be overdone! [ 0
Common pitfalls [T mowe| e | c |

- Unnecessary fidelity
- Excessive interactions

« Overly literal ﬂ _7, ;.l _-_.| J il
u_nI ol s| ] -

-,_I :
. O-V?\Ircl)?/e(ituyt fzluickly wears off H_I _U,-_/,_,_‘;I

* Overly restrictive

- Cannot move beyond File Edit Wiew Help File Edit Wiew Hslp !EI
ECs P =
e Mismatched H] ] n [ Oviginal Lacation =
- Does not match user’s EDvirzin File.zip e N

m Sharteut to Project... CAWINDOWS \Desktop
A File tit CAEJudyhTest
@Wir\Z\p File. zip CA@ludyh Test
‘:IE Sound.wav CivEludyhTest

CAWINDOWS \DesktophSystem'E ude
task and/or thinking EUDORAZZDLL  C:AWINDOWS \DesktophGystentE ude

LA

James Tam




Misuse Of Metaphors (2)

£ Instrument Parameters Display /Edit - O] x|

Discrete I/P's | Relay | Pump Contral | Interlock Alloc. | Interlock Status | Pump Status | Purmp Energy
Furmp Efficiency' Flow | Flush | Pump Records | OCM | TDtaIizer' Range Calib. | Temp. Comp

Rate | Meas. Verif. | Scanning | Echo Proc. | Ak, Echo Proc. | TT | Shot Config.
Measurement | Test | Profile Records | Install. Record | Data Log | Security
Basic Setup |\/Dlume | Reading | Display | Faisate | ma nput | Communications | SmartLinx

Operation LI
katerial |I|qwd or horiz. solid surface LI
Maxirmum Process Speed |1 LI |1D m#min (fasf) LI

Milltronics' Dolphin Plus a configuration package for industrial level and flow sensors

James Tam

Direct Manipulation

*An interface that behaves as though the interaction was
with a real-world object rather than with an abstract
system

*Almost always based on a metaphor

*Mapped onto some facet of the real world task semantics

Wpe 00 e et fges fuk dqws e e
A 3 4 = ¢ ) o

James Tam




Indirect Interaction: Writing Java GUID’s

i x}

Email contacts Enter new email below

tamj@cpsc.ucalgary.ca = <- Add I"

foo@too.com
Rem -> |

afoo@foo.com -
blessFoo@foo.com

v
-~ — 1 s Aol 1,
< | »

James Tam

Indirect Interaction: Changing The Java Code

[0 Contacts Tracker.java - WordPad

=iel =l
Fle E3t Vew Inset Fomst Help

D@l SR Al <ol 8
remove = new Button ("Rem —>"); |
£ = new Fileld|):
}
public List getlist () { return list; }
public void addwidget(Container container, Cc

nent widget,

int nchor)

{
LayoutManager lm = contailner.getlayout();
GridBagConstraints gbc = new GridBagConstraints():

; int ¥y, int w, int h, int fill, int

gbc.gridx 1)

idy = y:

fdwidth = wy

idheight = h:

1l = fi1ll:

whor = anchor;
onstraints (widaget,gbe);
r.add (widget) s

}

public boolean handleEvent (Event e}
{

if (e.id == Event.WINDOW_DESTROT)

]
rite (list.getItems());

. —— I o

James Tam




Direct Manipulation

Representation directly affects what can be directly
manipulated

% Saul - Microsoft 5chedules+
File Edit Yiew Inset Tools Help

—IEI—U—Iﬁlﬂﬂl—f

Febru Flle Edit Wiew Inset Toals Help

=
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< 2PM Distr .. St 2 M STE M| T W] T[F|S|S[MIT[W|T[F]5]5]M
2 2 3 4 — A R I H EI R I E
2 | duch gone sk 3aM CPST 481 2t O | B 11 —
; 2P Distrib Sys. 12PM T ﬁ‘
3 —_—
%
o 9 10 1 o
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5 2P Distrib Sys. Ak CF =
£ [T1AME| 2
2 16 17 18 3
L 1244 Farly doy laahd 07| B
E [2FM Disti Sys.. =3
£y bZ] 24 % z
] M CPSC 451 v Cr &
£ /2P Distio 5ys.. =]
B 2 3 F £
2 1240 Raading < Fiadingwesk< esd =
1= 2P Distrb Svs... 2 [ [ [
5 1 | |
=
(=1}
B
=

Schedule © Microsoft 2:05PM Sunday, February 23, 1997

Is Direct Manipulation The Way To Go?

Some Disadvantages
* Ill-suited for abstract operations
- Spell-checker?

* Tedium
- Manually search large database vs. query

* Task domain may not have adequate physical/visual metaphor

* Metaphor may be overly-restrictive

Solution
* Most systems combine direct manipulation and abstractions

- Word processor:
WYSIWYG document (direct manipulation)
buttons, menus, dialog boxes (abstractions, but direct manipulation “in the small”’)

James Tam




Conventional Applications: A Mix

[ Microsolt PowerPaint - [representations.ppt] =l=lxl
NoEema @AY 2hda oo mOle 5an ms = 0.
Al =1 =lm s ou ou e w4 e A G Deson hew Skde |
0 Oy O
IS pe Ede yew frert Format Took  Sige Show  Wndow Hep  Acrobet e ————
i =g =T S - ypble- | & 1T,
A LS -

wWH.
ol | i 3 3 i o : : 3 .

o = -

wE |

L= :
B ; H Chart Junk: A Common Error
= a2
. Information display is not just pretty graphics
" = Grap I re-design by on P gives us
' - Overly licated or even deceptive rep i

IR RSB E-EEEE R
appONERABAN

" m

g~ (1] Atostapes- ~ OB A0 HE >-2-A-= ..
Side 03 of 107 Temglate. sy u

PowerPoint © Microsoft

James Tam

Direct Engagement

*The feeling of working directly on the task.

*Need to consider the user of the system and the tasks that he
or she engages in.

*Often direct manipulation is an important requirement for

direct engagement.
*e.g., A drawing program provides tools that are familiar to artists (brushes,
palettes etc.)

James Tam




Direct Engagement: A Telephone Database

Find “Green”
>8. Greenberg

>Dept Computer Science
>University of Calgary

Command system
no direct manipulation

Form metaphor:
syntactic direct

Result:  S. Greenberg manipulation
Dept Computer Science
University of Calgary

Search for: Green

Rolodex metaphor:
full direct manipulation

Dept Computer Science

University of Calgary

James Tam

Object-Action vs. Action-Object

Select object, then do action
« Interface emphasizes 'nouns' (visible objects) rather than 'verbs' (actions)

my.doc

Give Back Rub

The Sims House Party © Maxis

James Tam




Object-Action Vs. Action-Object (2)

Advantages
* Closer to real world
*Modeless interaction
* Actions always within context of object
- Inappropriate ones can be hidden
* Generic commands
- The same type of action can be performed on the object
- e.g., drag ‘n drop:
folders
files
paragraphs
text
numbers. ..

James Tam

Chart Junk: A Common Error

Information display is not just pretty graphics

* Graphical re-design by amateurs on computers gives us
- Overly complicated or even deceptive representations

10

B Pontiac
O Toyota

James Tam




Part I1: Putting Information Visualization
Into Practice

A Common Problem
* There is too much information to represent all at once
* Providing all the details all at once is not useful (overload)
* Context is lost when the details of a only subset of the information is
shown.

James Tam

Too Much Information To Show All At Once

James Tam




Another Example Of The “Large Data Set — Limited

Display Space Problem” : Games

Dungeon Master (Java version) http://www.cs.pitt.edu/~alandale/dmjava/

Too Much Information To Show All At Once

Approaches to the problem:

1)
2)
3)
4)
)
6)

7)

Scrolling
Magnification

The DragMag
Transparent overlays
Overview and detail
Focus and context

Zooming




1) Scrolling

Image from “Information
Visualization” by Robert
Spence

From http://www.dansmc.com/microfiche.jpg

James Tam

2) Magnification: Inline

Image from “Information Visualization” by Robert Spence

James Tam




2) Magnification: Mutually Exclusive

Icewind Dale © Interplay productions

James Tam

2) Magnification: Mutually Exclusive

Icewind Dale © Interplay productions

James Tam




3) The DragMag

Image from “Information Visualization” by Robert Spence

James Tam

4) Transparent Overlays

Image from “Information Visualization” by Robert Spence

James Tam




4) Transparent Overlays

@PEN DOOR

Diablo © Blizzard

James Tam

5) Overview And Detail: Separate

2

Images from “Information Visualization” by Robert Spence James Tam




5) Overview And Detail

Defender © Midway Home Entertainment Ltd.

6) Focus And Context

*Again the amount of the information is too large to display

all at once.

*With this approach detailed view can still be viewed within

its surrounding context.

Leung and Apperly TOCHI’94




Table Lens

Housing Market for Santa Clara County, CA - March 2000
RN B

inxight +(‘

Zin Reattor WS # I
=

Bedraoms Address

Sale Pending 6755 STEPH... | Giroy ca 95020 CENTURY 2... | 4381

5
152 |'3p9,000
5
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T
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Spotlight Column James Tam

Focus And Context: Distortion In One Dimension

*Distortion in the X-dimension

FrE——— -

Image from “Information Visualization” by Robert Spence

James Tam




The Perspective Wall

Losssyscrn

PO e T T S T TY STS Y
L tmonspersonalirevies 93 Ginataeny LY
Loirectories A
/m,‘ A i " Searet 3\

Mackinlay / Robertson / Card: Proc ACM CHI'91

James Tam

Fisheve Menus

-
ariec S ropping
Epadia Travml
Fashicn Mall

FrasfAgeni

Fre Memhant Businass
Frea Shop

Furniture

Garden

Gateway 2000
Geargia Tech
Google Search
Guru Met

HiFi

m

—ommo o
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N Hot Office
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Internet Maovie Database
U icrve: Shopping
Land's End
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Marcain Shopping
=

-

Bederson, B.B. (May 2000)
University of Maryland
www.cs.umd.edu/hcil/fisheyemenu/
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Focus And Context: Distortion In Two Dimensions

*Distortion in both the X and Y dimensions

Images from “Information Visualization” by Robert Spence

James Tam

Distortion In Two-Dimensions: A Calendar System

Mar Aprl May Jume|  July Aug Sept Oct

Images from “Information Visualization” by Robert Spence James Tam




DocumentLens
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Robertson / Macklnlay ACM UIST 1993

James Tam

Fisheye View

James Tam




Fisheye View: Visual Cues For The Distortion

Distortion is understandable through the use of a grid and shading

T 11117 I
1111311
1111

11

James Tam

7) Zooming

Pad++: A Zoomable Graphical Sketchpad for
Exploring Alternate Interface Physics
Bederson et al

Journal of Visual Languages and Computing 7,
1996

Browsing of digital images

http://java.sun.com/features/2001/08/photomesa.
html

James Tam




Example Application Of Metaphors

1. Data mountain

2. Task Gallery

James Tam

1) Data Mountain

Robertson / Czerwinski / Larson / Robbins / Thiel / van Dantzich
Data Mountain: Using Spatial Memory for Document Management Proc ACM UIST'98

James Tam




1) Data Mountain

B B B # e W g P
[ T
- e ea e

Have yee wad any good IV Lately?

Robertson / Czerwinski / Larson / Robbins / Thiel / van Dantzich

Data Mountain: Using Spatial Memory for Document Management Proc ACM UIST'98 James Tam

2) Task Gallery

www.research.Microsoft.com/ui/TaskGallery/




Dvnamic Queries: HomeFinder

Dynamic
HomeFinder

Reset | Ouit |
Save | F‘rintl

Dist to A:

Dist to B:

Bedroons:
Cost:
Look at:
The yellow dots abowve are homes in the DC area for sale. Hse TH | Cndl
You may get more information on a home by selecting it.
¥You may drag the “A° and "B° distance markers to your Fealures'
office or any other location you want to live near. -
Select distances, bedroons, and cost ranges Grg Frpl |
dragging the corresponding slider boxes on the right.
Select specific home tupes and services by pressing CcAC | Hew |
the labeled buttons on the right.

Shneiderman et al University of Maryland http://www.cs.umd.edu/hcil/spotfire/

James Tam

Starfield Display: FilmFinder

Popularity
EIE] = =
8 -
- - -
- -
-
7 - - - |
=l ABCDFGHIMNAAG T WI
= - = s Actor: ALL
B sl —
[ - _ A5 C DFGHMIM FRE THE
o = Actress : Pfeiffer, Michelle
- = | —
- ABC DFGMNLM FAS TWE
5 5 e
Witches of Eastwick, The Director: Miller, Gecrge
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Ahlberg, University of Maryland http://www.cs.umd.edu/hcil/spotfire/ James Tam




A Student Project: HomeBay
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481 Student Project (April, 2000) Rob Pearson, Kashama Willms and James Chisan
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Direct Engagement & Direct Manipulation In
The Previous Systems

Central ideas
* Visibility of the objects of interest (star field display)
*Rapid, reversible, incremental actions (slider)

* Manipulation by pointing and moving (like real world objects)
* Immediate and continuous display of results (no delay)

James Tam




Multiple Views Of A Large Data Set: PhotoFinder
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James Tam

Representing Connectivity

*The problem of large data set — limited display space must
still be dealt with

*Also there is the additional problem of showing how things
in a large data set relate e.g., How to show Internet
connections between servers?

*Some issues:
* Occlusion of information
*Edge crossing
* Overwhelming quantity of edges

James Tam




Representing Phone Network Connections

Images from “Information Visualization” by Robert Spence

James Tam
.
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Robertson / Mackinlay /
Card

Cone Trees: Animated
3D Visualizations of
Hierarchical Information.
Proc ACM CHI'91

Cone Trees
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P. A Allaire, President, President 401 -- 77

Xerox Parc/Inxight

James Tam

Demo:http://startree.inxight.com/

Hyperbolic View Of A Disk Hierarchy
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Hyperbolic View Of The Web

Demo:http://startree.inxight.com/

James Tam

What You Now Know

Good Representations
* Captures essential elements of the event / world
* Deliberately leaves out / mutes the irrelevant
» Appropriate for the person, their task, and their interpretation

Information Visualization
* Tufte’s principles
* Exploits our knowledge of visual variables
* Information seeking mantra: Overview first, zoom and filter, then details on
demand
* Many techniques now available (illustrated with research and actual
systems)

James Tam




What You Now Know (2)

Metaphors

concepts
* Need not be literal
« Has limitations that must be understood

Direct manipulation
* Visibility of the objects of interest
* Rapid, reversible, incremental actions
* Manipulation by pointing and moving
 Immediate and continuous display of results

* Uses our knowledge of the familiar and concrete to represent abstract

These four components are the foundation of a true Visual

Interface
James Tam
Interface Design And Usability Engineering
Q’l\'ltri‘cu;ate: ) Brainstorm dRefi_ned Completed
. *Who (users designs esigns designs
Goals: -What (tasks)
Psych, User,
Psychology of Representations
Task leveryday land metaphors
gegtt;:?d things (psych) Graphical screen
V Evaluate User involvemerjt design Field
(user) Interface testing
Methods: Representation| guidelines
J& metaphors Style
centered quides
design
low fidelity high fidelity
prototyping prototyping
methods. methods
Products: User and Throw-away Testable Alphal/beta
task paper prototypes systems or
descriptions prototypes let

This diagram is a variation of the one presented by Saul Greenberg

comp
specification
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