Beyond Simple Screen Design

Part I: Principles of information visualization

* Tufte’s guidelines

* Visual variables for representing information

* The information seeking mantra

Part I1: Information visualization in actual practice
* Visualization in games

* Research systems

Metaphors

Saul Greenberg, James Tam

Part I: Information Visualization

Principles of information visualization (Tufte)

Visual variables (Bertin)

Saul Greenberg, James Tam
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Representations MM

Good representations # Buffalo
* captures essential elements of the event / world 'I’I/IT M I|
* deliberately leaves out / mutes the irrelevant
« appropriate for the person and their interpretation # Buffalo

* appropriate for the task, enhancing judgment ability 'I’HT ||| i

How many buffalo? #Adults  # calves
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PP e

Saul Greenberg, James Tam

Representation

A representation is
- a formal system or mapping by which the information can be specified
(D. Marr)
- asign 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

presentation

how the representation is placed or organized on the screen

34,34, 34

Saul Greenberg, James Tam
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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

- information may be present but hard to find

+ allow people to compute desired conclusions

- computations may be difficult or “for free” depending on representations

Saul Greenberg, James Tam

Which Is The Best Flight?

length, stop-overs, switches...

depart
AC 117  Vancouver - Calgary  7:00
Cdn 321  Vancouver - Calgary 9:00
Cdn 355 Calgary- Montreal 13:30
AC 123 Calgary - Toronto 12:30
AC 123  Toronto - Montreal 16:45

arrive
9:00
12:00
19:30
16:30
17:30

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

Vancouver
AC 117 n 821
Calgary 4 10 | 1 4 16 18
lac 12 in 355
Toronto \
Montreal 10 12 14 16 18 20

Saul Greenberg, James Tam
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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 - 1 tablet a day

Breakfast Lunch Dinner Bedtime Breakfast Lunch Dinner Bedtime
Lanoxin O Lanoxin
Inderal O 0 0 gllil:nr:é gfi?:é I(I)ls:nr:; Quinag
Quinag Y 0 0 0 Carafate Carafate Carafate  Carafate
Carafate O O O O Zantac Zantac
Zantac (0] (0] Couma
Couma (0]

Organized by both time of day and by drug

Saul Greenberg, James Tam

Which Representation Is Best?
depends heavily on task

¥ Systom Monitor_PII=IE | " Systen Honitor IS |
Bla|a] ke

Kernel. Processor Usage (%) Kernel: Processor Usage (%) ernel: Processor Usage (%)
s
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0 T I
File System: Reads/zecond S 100
LI
Lot b alf
| . File System: Readsisecond File Syatem: Readsizecond
i
[ i
37 75 |
| 4
| Y.
What is the precise What is the performance How does performance
value? now compared to the peak? change over time?

Saul Greenberg, James Tam
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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. Tufie
Visual Display of Quantitative Information

note:
many visual examples on the following slides are taken from Tufte’s books

Saul Greenberg, James Tam

Show The Data
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# Buffalo
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# Buffalo
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# Adults # calves
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Not Get In The Way Of The Message
TECIDOS 0t ALGODAQ
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Saul Greenberg, James Tam

Avoid Distortion

Maintenance cost per year

68
66
64
62
60
58 +——

54

Ford GM Pontiac Toyota

8 Mai cost/year

Ford GM Pontiac  Toyota

Saul Greenberg, James Tam

Beyond Simple Screen Design



Present Many Numbers In A Small Space

New York Weather History
+ 181 numbers/sq inch

MEW YORK CITY'S WEATHER FOR 1 980

LINE INDICATES

NERMAL LW

—.._; — \L! TR atae

Saul Greenberg, James Tam

Broad Overview And Fine Detail
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An Ilustrative Example: Anscombe’s Quartet

L n (121 1w
x ¥ ] r X ¥ x r
K0 803 100 914 0 T4 BO  BoR
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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

- ——

Graphics That Reveal

the Data

Saul Greenberg, James Tam

Another Example: Do I Deserve A Tax Break

A [ B |
| 1 |Market value (§) Improvement cost (§)
12| 140000 3120
| 3 | 147000 29980
| 4 | 151000 38120
15 | 152000 34360
| B | 155000 40710
L7 | 170000 21620
| 8 | 172000 42100
| 9| 176000 41070
|10 150000 34210
| 11] 180000 44090
|12 ] 182000 55960
|13 ] 185000 45170
| 14 | 185000 46820

15 93400 50200
© 94500 71860
|17 | 97000 48460
| 18] 203000 40720
|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
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£ e
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0 T
Selling price
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75,000,
70,000, C
2 65,000
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£ o -
£ s5.000
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40,000 = =) il
1400 1600 180.0 2000 2200 2400 260.0 280.0 3000
Selling price

Saul Greenberg, James Tam

Beyond Simple Screen Design




Interpreting Information

Deaths by PR St i
Cholera * Forp o Baanbs o it » i

Dr John Snow
1854

==
P T

N A N
£\ #(

Saul Greenberg, James Tam

Telling A Story: Napoleon's March To Moscow

by Charles Minard

Saul Greenberg, James Tam
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Telling A Story: Napoleon's March To Moscow

by Charles Minard

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

Dressée par MMinard, Inspecteur Général der Ponts et Chaussées en retraite.

TABLEAU GRIAFHIQUE de

W tempérdture en degrs du thermamétre de Reaumur au dessous de edre

fomm 1
[ Flui o 85 1
e i et - 5
I T - 2L e . 1u
=280 7 BT oy E —_
=307 14 & x°F
gbre — Moweinber g = Ooraber

Saul Greenberg, James Tam

Visual Variables

Position

. . A A
* Changes in the x, y, z location A
Size
+ Changes in length, area or repetition = -
Lil, ol
Shape

 Changes in form

Value
+ Changes in brightness

Orientation
* Changes in alignment

Colour
* Changes in hue

Texture
* Variations in pattern

Motion

* ® A ¥ O 0 ¢

EEEEEET
ZENSHI
| [jmmjes] | ]
sy ] T

~.. www.st-duffer.com Saul Greenberg, James Tam
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Visual Variables

Characteristics of visual variables can be

* 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?

* order
are changes in this variable perceived as ordered?

« length (think of it as variation)
across how many changes in this variable are distinctions perceptible?

Saul Greenberg, James Tam

Visual Variable: Position

 selective o9 \ A A
° \ A
o © \
\/ associative .. e ™
.. P i
(] v RS
uantitative
Vi 100 s
+
+
\/ order + ¢t
+
v length o+ +
v 10

Saul Greenberg, James Tam
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Visual Variable: Size

 selective

\/ associative

= quantitative

\/ order
v

length

“_0 IS
| §
T

@000

theoretically infinite but practically limited

Saul Greenberg, James Tam

Visual Variable: Shape

N Selective

™ associative

I quantitative

Iorder

/.,/ ‘. ° ‘s .;
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\/ length

* 0 A+ T OmO XV RN,

Saul Greenberg, James Tam
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Saul Greenberg, James Tam

Visual Variable: Value

\/ selective ° A A
[ ) ¢ \ N A
A
\/ associative ‘O ¢ d e -
o ‘o, ~
O. / P “L

Iquantitative D Z 15 D Z 34

.I 105

\/order D<D<D<.

~H-<H-<-N

\/ length

* theoretically infinite but practically limited
* association ~ < 7 and selection ~ 10

Saul Greenberg, James Tam
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Visual Variable: Color
/ Selective A
* N\ o\ N
\/ associative
'0 [} // 7 {
°® e =
—Z-quantitative Wzs [ 26 Wz " B
Iorder
PP P2 b3 B3 B4 B3 |
\/ length
« theoretically infinite but practically limited
* association ~ < 7 and selection ~ 20

Color

Saul Greenberg, James Tam

Beyond Simple Screen Design

15



Encoding

Common advice says use a rainbow scale
- Marcus, Murch, Healey
- problems with rainbows

Saul Greenberg, James Tam

Color
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Saul Greenberg, James Tam
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Saul Greenberg, James Tam
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Saul Greenberg, James Tam

Visual Variable: Orientation

\/ selective

V associati J
associative

Iquantitative
~NZ 5 \I 17 Iz 95

2 order
~ANA\ £ |[2l—=4\« ] £\t/

\/ length

~5in 2D

?in 3D

Saul Greenberg, James Tam
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Visual Variable: Texture

V selective

</ associative

Zquantitative

\

(i

\\ 33
)~

Iorder

\/ length
» theoretically infinite

Saul Greenberg, James Tam

Visual Variable: Motion

/ selective - motion is one of our most powerful attention grabbers

v associative — objects moving in unison groups them effectively

Iquantitative - subjective perception

Z-order -

? length - distinguishable types of motion?

Saul Greenberg, James Tam
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Small Multiples: Showing Time and Change

Saul Greenberg, James Tam

Small Multiples: Showing Time and Change
= "-_",‘l‘_

Saul Greenberg, James Tam

Beyond Simple Screen Design

21



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

Shneiderman, Designing the User Interface 37 Ed. 1997 p523

Saul Greenberg, James Tam

Part II: Applying Information Visualization In Actual
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.

Saul Greenberg, James Tam
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Visualizations In Games

Dungeon Master (Java version)

http://www.cs.pitt.edu/~alandale/dmjava/

Saul Greenberg, James Tam

Detail And Overview (Exclusive)

Saul Greenberg, James Tam
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Detail And Overview (Exclusive)

Icewind Dale (Black Isle)

Saul Greenberg, James Tam

Detail And Overview (Separate)

Saul Greenberg, James Tam
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LEVEL

Details And Overview (Situated Overlay)

Diablo (Blizzard)

Saul Greenberg, James Tam

Table

Housing Market for Santa Clara County, CA - March 2000
9 2| 2 3R 3
Lens

inxight A)“
Bedrooms Souere Foot | Stalus Aduress City State Ip Realtor MLS # |
¥ i PR i—
Sale Pending 6755 STEPH... | Giray cA 95020 CENTURY 2... | 4381
— v v v
3583 BAYD. San Joze CA as111 BAY CITES 10970
3 T v
153 |388,000 - Sale Pending 1781 ANGEL..| San Jose | CA 5111 ROSE GARD...| 344120
B Ty - -

Spotlight Column

Saul Greenberg, James Tam
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Zoomed Out Map

Global o

verview, poor detail (where’s my

No_me?) o

s,
“ra i M

Saul Greenberg, James Tam

Zoomed In Map

Detail but no context (where am 1?)

Saul Greenberg, James Tam

Beyond Simple Screen Design
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Map With Inset lens

Details that occlude (block) the global context

T,
3

/

PRI X &

Mapor 2 °

ALASKA. “e

Saul Greenberg, James Tam

Map — Separate View (Detail And Global context)

Can see both views but hard to relate together

Mar or P
ALASIKA. -y

Saul Greenberg, James Tam
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Map — Separate View (Detail And Global context)

Can see both views but hard to relate together

Maror 2 T

ALASKA. e

Saul Greenberg, James Tam

Infinite
Zoom

Pad++: A Z ble 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

Beyond Simple Screen Design
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Focus And Context

For a focus and context example implemented in a VB flex-grid for a calendar
see:http://sern.ucalgary.ca/~tamj/481/vb/tutorial1_files/vb2.html

Saul Greenberg, James Tam

Map — Elastic View (Fisheye)

1 1

[

11 ]

T
|

1

7

(N
LIl

"{3;3‘-:1

e WA |

Distortion is understandable through the use of a grid and shading

Saul Greenberg, James Tam
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Alternative Distortion Algorithms

Saul Greenberg, James Tam

P el’ SpectiVe Wall Mackinlay | Robertson | Card: Proc ACM CHI'91

Beyond Simple Screen Design
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FiSheye Hie EE?M Collaboration  Help

Hle  Conferences Collaboration  Help

I ext Consider the differences in relaxed WrsiwIs be
face to face, and through groupware, In aface t
are in the equivalent of a relaxed WYSIWIS situa

different work artifacts, such as reading differe

iscusses how it can be used to support
awareness, section 4 applies these ideas to
groupware design, and includes a prototype
fisheye tert viewer as a case study, The paper
closes by evalyating the strengths and weaknes
of the fisheve text viewer to support gr
aAwareness.

2. Works pace Awareness| K

‘wWhen people werk tegether, they main
awareness of others that helps them
activity and find opportunities to

collaborate, This awareness, which we call grot
awareness (Cutwin and Greenberg, 1995a,b; Gut
stark and Greenberg, 1935),is part of the "glue"
that allows groups to be more effective than
EET

This brings us to workspace awareness, differer
Figure 2 because of the integral part played in t
workspace, We can define workspace awarenes
minute knowledge a person requires about anot

-

Conferences Participanits
FisheyeHew Carl A
Andy

Saul Greenbery

4

.

You\re.' |Saul Greenbary

\ Their Font Size: 10 —

_| Link Views Line:

Carl,s Visible Lines:
<+ focus

Saul’s focus

(local user)

Andy’s
157 focus

Saul Greenberg, James Tam

Fisheve Menus

Bederson, B.B. (May 2000)
University of Maryland
www.cs.umd.edu/hcil/fisheyemenu/

Tt
ariec S hepping
Epadia Travml
Fashicn Mall

Fraefgem
Fee Memhant Business

Fraa Shop
Furniture

Garden

Gateway 2000

Georgia Tech

Google Search

Gury Met

HiFi

HotBot Search

HotJobs

Hot Office

16 Online Communication
Info Space

Internet Movie Database
iWC Shopping

Land's End

Lonely Planst

Lycos

Mazsachueatiz Iretiiuie of Techro kgy

Mo en Snli-Virus.
Ring

C =Mooz FTaTmoO

berg, James Tam
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Visualizing A Large Document (Details)

systems cannot compute or display the actual differences between two binary files. Most
use a text-based differencing algorithm that cannot make sense of binary data whose
meaning depends largely upon the application and even the hardware that 15 used to create
it. Thus they can enly report that the wersions differ, which provides little useful
information. Te display differences between binary files in a meaningful way, the version
control system would need to know the structure of the binary files it handles. Given the
prolific use of binary files, often with proprietary or undocumented internal structures, it
is simply impossible for a version control system to handle all binary files in a robust and
generic way. Consequently, people now rely on explicit documentation of changes made
by the author to fully understand the differences between versions of a binary file, or they
must hope a particular application knows enough about the binary file to meaningfully

present information about changes.
2.2 Displaying change in text-based systems

In the first subsection below I describe the early systems for tracking and managing
changes such as Diff. As mentioned in the previous section, many of these systems
would represent changes separately from the changed decuments, which eften made

change tracking difficult. Inthe next subsection I describe some of the later systems,

such as Word (Microsoft 19837, which would imbed information about changes right in

Saul Greenberg, James Tam

Visualizing A Large Document (Overview)
=gl x|

Fle Edt Wew [nsert Format Took Table Window Help Type a question for help  [v]| X

DEEsS8 &R Y BE@E|v - @ 100% 754 Headngl + TimesMewRoman « 16 -
EChapter 2 [B S R SR I TR IR R

B2.1 Version control and configuration man
2.1.1 Manually tracking changes through

2.1.2 Version control systems - Chapter 2 |
2.1.3 Configuration management systerms Z
2.1.4 Limitations of version control and o | - Previous research into change awareness

B2.2 Displaying change in text-based systerr :
2.2.1 Text based differencing N
2.2.2 Extensions to the differencing algor
2.2.3 Presenting an overview of changes
2.2 4 Existing portrayals of changes in t; | - In this chapter, T describe existing approaches and system designs used to manage or

2.3 Change awareness in existing two dime )
2.4 summary N

display changes in collaborative projects. I start with early mechanisms for controlling
and tracking changes between versions of text files and between collections of revision

- controlled files. Mext, T survey popular techniques for displaying changes, as used by text
: file differencing systems built into both commercial and research word processing
systems. These approaches work mostly with text. In the final section, I briefly present

the few systems that support changs in two-dimensional graphical systems.
2.1 Version conirol and configuration management systems

Inthis section, I describe a progression of standard systems that track change at a
document or file level. Most work best with ASCI text documents (ASCI-based source
T forprograms) and collections. I cover basic concepts including: manval and automatic
maintenance of changes; conflict management; interdependencics between files and

= modules in a collaborative project; version and change granularity; providing a high level  =|

- 3

overview of all changes; and the management of binary files o
-

o ol

Pace 8 Sec 1 126 At L6 lni  Col 11 REC TRK ExT OWR  |CIK

Saul Greenberg, James Tam
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Visualizing A Large Document (Overview)

iz§ chapter? - Microsoft Word

-~ Ele Edt Wiew Insert Format  Iools  Table  Window  Help
Dedan/ gy =@ o-|a e -

%24&

Type a question for help

44 Headingl = TimesMewRoman =« 16 Iu E-A

Bece a2 0

Saul Greenberg, James Tam

Visualizing A Large Document (Overview)

iZl chapter2 - Microsoft Word

File Edit View Insert Format  Tools  Table  Window Help Type a question for help
DEeEHan SRy B o - @ 10% ¥ 4 Headrgl -« TimesMewRoman v 16 - 1

%z«d

Bes 42 0[r

Saul Greenberg, James Tam
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Visualizing A Large Document (Overview)

B gt Yew  [reert  Fgmat  [ook  Tghie  gdow  Hel Type & o tor b
O e S (| o - @ 5% %A hesdge - Testiewronsn - 16 - [[B]7 U | EE|E S Eee O- A

[ OEERERRY. |

bl e x

Saul Greenberg, James Tam

Document
Lens
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Robertson | Mackinlay ACM UIST 1993

Saul Greenberg, James Tam
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Robertson | Czerwinski | Larson | Robbins | Thiel / van Dantzich
Data Mountain: Using Spatial Memory for Document Management

Data Mountain Proc ACM UIST'98

J Data Mountain: Using Spatial Memory for Document Management
Data Mountain Proe ACH UIST'98

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

Beyond Simple Screen Design
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www.research.Microsoft.com/ui/TaskGallery/

Task Gallery

Dynamic Queries (Home Finder)

Shneiderman et al
University of Maryland

The yellow dots aboue are homes in the DC area for sale.
“ou may get more information on a home by selecting it.

“ou may drag the A" and *B° distance markers to your
office or any other location you want to live near.
Eelect distances. bedrooms, and cost ranges by
dragging the corresponding slider bhoxes on the right.
Select specific hone types and serwvices by pressing
the labeled buttons on the right.

http://www.cs.umd.edu/hcil/spotfire/

Drynamic
HomekFinder
Reset | Quit
Zauve | Print

Dist to A:

e O
Look at:

Features:

I Grg Fpl
cCAC | Hew

Saul Greenberg, James Tam
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Starfield Display

I
I T [ osic | Acton | LWARE]

Popularity
[Es e
s -
- - 2 -
F ] =i
b - - [ —
— ABCDFOHIMNFRE TWE
7l - = - Actor: ALL
- [ —]
G — - ABC DFGHAGM FRS TW T
- = - Actress : Pfeiffer, Michelle
= - - | =
i ABCDFCHELM PRE TWZ
5 : =
Witches of Eastwick, The Direstor:hkler; George
[N Miller, George VYear. 1987 | =
Country: USA Language: English ANEOPECRLM PR AT
4 | Actors: Actresses: 105 231
Nicholsen, Jack Cher 0 450
a Jenkins, Richard Sarandon, Susan Ratings 1 G _IPG
Joakum, Keith Peil ichelle JPG-13m R
Struycker, Carel Cartwright, Verol Films Shown: 210
2 J
1960 1965 1870 1975 1980 1985 1980 1835
R

Jal ‘ear of Producti Copyright (C) 1883 HCIL

Horror

Ahlberg, University of Maryland
http://www.cs.umd.edu/hcil/spotfire/

Saul Greenberg, James Tam

481 Student Project (April, 2000)
HomeBa Rob Pearson, Kashama Willms and James Chisan
x|
@ HomeBay Hab w |
Dynamic m +0 Pacl W I Poygmnds —— [ |
Queries fom e e Liet: =
i = catoary R
Radar R = Raitalon S s e
Overview oo 1 T ' - %, s 2|
L L S —— |74 g o g
Mabipose ¢ 33 Aua B qf‘ 7
e W — : : v
Progressive e — i :
details on TRTE ; 7 )i
demand : ®
. - a |
drrtine £k Sxarlight
SHiight ol i B e
i e
1] - Ol
Saul Greenberg, James Tam
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University of Maryland
Human Computer Interaction Laboratory

PhOtOFinder http://www.cs.umd.edu/hcil/

& PhotuFinder [C-\My Photosinew sidb]

Viewest | Numbes of otk - 1791

[Fmex]_] a5
!ﬂﬂlliﬂﬂﬂﬂﬁﬂﬂ!!ﬂiﬂﬂ
ﬂlﬂﬂll Iﬂlﬂ
2]

ﬂﬂlﬂﬂllll.l'ﬂlﬂﬂﬂﬂ
IR O R o B b - = B
ot 5 ] T oz P B D L PO PR
T el 0 s () ) VS el i L X

< P PP O s B ol 1 95

[ [

Add Pheles
gh. Lisbam  Eibomm
G T [———————
Dsaiion | 3 Polemthiphony

et
Statrglie ¥ i M =] O =]
EndogOae ¥ [ M7 = B 3| | e o
Locsion Oy 7 St [ Ca77

Siabur 200 [ZF0FM

Robertson | Mackinlay | Card
Cone Trees: Animated 3D Visualizations of

C one T rees Hierarchical Information. Proc ACM CHI'91

Beyond Simple Screen Design 38



Hyperbolic
Lens

uestzon

P. A Allaire, President, President

.
Which Folder Has The Most Documents?
@Courses Properlies [=]
right menu General | Shaiing |
+ properties
= C:\ - [C] = @Courses
File Edit View Help
S Baseoamn (€] El Fle Edt Yiew H Tope  File Folder
i :I f :I i’ [y p— o Location: G\
@c. o — o Size 53 1MB (52,013,739 bytes]
= @loursesllie] o FioFodsr 2/  Cortans 1038 Fies, 176 Folders
|1 GCourses(Oid) File Folder  5/2¢
| | D@Documenlsuam] File Folder  5/2¢ MSD0S rame:  @COURSES
|- @FiquresiNov) File Folder 741
@D ocument... @Figures(No. _'J e — ,[ Created: Saturday, February 22, 1997 10:27:34 AM
— |
64 object(s] 0586 64 object(s] OEEE] | 0K I Cancel Al
1
= C:\ [_[O]x]
Eile Edit Wiew Help
! =3 Basecamp [C:] j
Gioursest  @Courses(Dld]
=
@Document... @FiguresMo... _:j
|64 object(s] |osem
Saul Greenberg, James Tam
T T

401 -- 777

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

Xerox

Parc/Inxight

Saul Greenberg, James Tam

Beyond Simple Screen Design

39



Hvperbolic View Of A Disk Hierarchy

File Edit View Hyperbolic Tree Help
I@Plesenl I inxith{‘
Name [ =

1 creativity.images

T evaluation_intra.images

(T evaluation_qualitative.images

(1 evaluation_quantitative

(1 graphical_design.images

(1 hei_map.images

T heuristics.images

("1 histary.images

(1 intraduction_481.images

(Tinvolving_user.images

1 models.images

(T No longer used

T psychology. images

(1 psychopathology.images

1 representations.images

=) creativity. ppt
evalualion_anova ppt

=] evaluation_intro.ppt

=] evaluation_qualitative ppt

=] evaluation_quantitative. ppt

=) grapical_design.ppt -

=] hci_map.ppt

=17 heuristics ppt

=1 histary. ppt
introduction_431.ppt

=) inroduction_gui. ppt

= intraduction_seng.ppt

=1 invalving_user. ppt

1] lab-task-centered-1.ppt

lab-task-centered-2.ppt _';I
a

41 object(s] 17.5MB | % Ines Tam

Hyperbolic View Of The Web

Demo:http://startree.inxight.com/ Saul Greenberg, James Tam
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Case study: Concept mapping

Atticulate Generate
users and prototypes
ke tagks

| Task Participatony
User
| centered and User .
| Ewvaluate involvemnt .
systermn  usercentered rvalemer
design design

Saul Greenberg, James Tam

Visualizing Large Concept Maps: Radar View

EESETEE

Collaboration Help

Beyond Simple Screen Design




Visualizing Concept Maps: Hyperbolic View

Main view
in foreground

Overview
. \
in background

Saul Greenberg, James Tam
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Chart Junk: A Common Error

Information display is not just pretty
graphics
* graphical re-design by amateurs on
computers gives us
- “fontitis,” “chart-junk,” etc.

10
10 Maintenance cost per year
1 8 68
1 66
8 64
1 62
60 =
58 l
6] 5 b ’ I
] 54
] s1
n . Pontiac o ia
] 2
2
0 -

Saul Greenberg, James Tam

Part I111: Metaphors

How metaphors can be used and misused

Saul Greenberg, James Tam
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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
< is like >
a slide projector

Saul Greenberg, James Tam

Interface Metaphors

Pervade excellent interfaces

I
=]

L e ey
ol 1= A P P bied 1] =1 ] = A s e

A [ B [ C [ D I Solitaire
| 1 [Market value Land Improvernent Total assess
| 2 | 1400 65 B850 73,120 138,870
| 3 | 147.0 77,780, 72070 149,850,
| 4 | 151.0 74 B850 83,740 163,590
| 5 | 152.0 80,110, 99,410 179,520.
| 6 | 155.0 79050 109,130 188,180
| 7 | 170.0 94,750, 50,960 146,710.
| 8 | 1720 82,150 106,250 188,400
EN 178.0 78 560. 132 660 211,220
1 10 | 180.0 92 840, 105 670 198 ,510.
| 11| 180.0 60,090. 103,130 183,220

12 182.0 76 B50. 115210 191,860.

1850/ 75590. 152710, 228,300,
1850/ BSATD. 105330 191200,
1850/ G000, 113600 193,660,
1834 B040. 1313400 211480,
1845 73400, 17R210 249610
187.0)  B49E0. 128800 214780,
2030 9100, 19170 210770 .
2050 79480.  137250. 216,710, games (literal world)
2130 B70RD. 124350 211410
2210 97330, 167500 264,830
2250 B70BD. 157290 244 450
2450 79520 144840, 224 360,
2480 69470 183A00 272970
2780 82150, 188720, 280870,
3025 18A00. 109800 228300
3080 8300 141730 224890

spreadsheet (actuary sheet)

Saul Greenberg, James Tam
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Interface Metaphors (2)

Date & Time | TimeZere | Name:
Dt - Tim Address:
Febrc Tod City:
Province:
1 : p 5 Postal Code:
23 45 6 7 8 i :
910 11 12 13 14 15 SO S Forms
16 1619 20 2 22
2324 %5 % 27 W
5 35 orek ] BY Exploring - C:\@Courses{Jan1)\CPSC_481 M=l E3
Fle Edt Wiew Tooks Help
Current time zone: Mountain Standard Time Al Folders Contents of ‘T:\@Courses|
z asecamp [C) =] [Mame

] @CoursesJant) X

’TI Cancel i Apply I
Cpsc: 441 |1 Defunct
Cpsc 681 [0 Exams
‘3 Cpsc_d81 |0 Exercises
: Adrmin 1 Himl

Control Panels with familiar controls
Dfunct -3 Present
Exams
Exercises
Heml

{1 Present

Hierarchical Folders

Saul Greenberg, James Tam

The Rooms Metaphor

Saul Greenberg, James Tam
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Example: TeamRooms

shared whiteboard applets

List of rooms

{| TeamRooms feedback () [ | T
Ideas for Papers (Linda)
B meeting ()
_§j Diwert

3 Mark Roseman's Room (Mark, Saul, guty

4| gordons den of inadequacy () T, | think it wessdl ba usafisl If you could e o
o) kil woul wanted thewr attestion,” g, Gondon was writing o
s s sage o e e lext ol area, but | was Wotaly
- fesage e b o o ch son Tt i
—_ The ussr shoukd b= abin tn specify how thay intend to
. b natifie oy, flshing the scroon, playing 3
List of users ! m,.m..\) e
N - fdsn, 1he Weh appint Soems 0 generle BTors .
Whemewer | enter “Teamnoons Feadback’ | got the srror,
(’ |'hah> and s o resell leannonys cricshes me oul wisen | change
in any mom.
B gimon....
= [0 0] .
T a7 U groabit ogeT iy

3 e Thine
Ehat picturs taen s’
dasger,

chat to(

Saul Greenberg, James Tam

Example: TeamRooms

Metaphor implies:

* persistent room artifacts

* both synchronous and asynchronous activity

« asynchronous communication by sticky notes attached to artifacts
* “for free” standard tools

« ability to bring in custom tools via (applets)

« same place/different place activity

* knowing who is around

* trivial groupware connectivity

Saul Greenberg, James Tam
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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
- eg file deletion metaphors
trashcan
black hole
paper shredder
pit bull terrier
nuclear disposal unit...

Saul Greenberg, James Tam

Metaphors Should Not Be Static

Evaluating metaphors
« consider probable consequences
- will metaphor restrict what people could actually do?
eg strict file/folder hierarchy vs. system allows links between directories

- will metaphor believe that people can do more than what is possible?
eg agent-based systems, Eliza...

Evolve metaphors
* is metaphor extensible to new features?
* when is the metaphor no longer useful?

Saul Greenberg, James Tam
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Misuse Of Metaphors

Caveat
* metaphors can be overdone!

Common pitfalls

* overly literal
- unnecessary fidelity
- excessive interactions

* overly cute
- novelty quickly wears off

=‘ Calculator =
Edit View Help

| ]
(o J(ma) [
(v (D) e
G (DDE00
(o) (D)
DDOBne

* overly restrictive

File Edit Wiew Hel
- cannot move beyond Al R s
* mismatched o
- does not match user’s
task and/or thinking

& Test =] B3

|E Test @ Recycle Bin

Recycle =oix]

Eile Edit ¥ Help

= B
Name T Driginal Location =]
=) dppendicahtml  CAEJudy
B Eudoraere C:wINDOWS\Deskiop\System\Eude
EUDORA3ZDOLL  CovwiNDDWS\DesktophSystenEude
(@Shorteut to Project... C:\WINDOWS\Desktop
& File.tat CAGJudTest
@W\nzip File.zip CoE udph Test
4] S0und wav Coh@JudyhTest hd

4 P

Saul Greenberg, James Tam

Misuse of Metaphors (2)

)-_" Instrument Parameters Display /Edit

Discrete I/P's | Relay | Pump Cantrol | Interiack Alioc. |

Measurement | Test | Profile Records |

Pump Efficiency | Flaw | Flush | Pump Records | ocm | Totalizer | Range Calib. | Temp. Camp.
Rate | Meas. Verif. | Scanning | Echo Proc. | Ackv. Echo Proc. | TT | Shot Config.

Basic Sefup |VOIume | Reading | Display | Failsate | ma Input | Communications | SmartLin

=10 %]

Interlock Status | Pump Status | Pump Energy

Install. Record | Data Log | Security

Operation

|

Material Iquuid or horiz. solid surface ﬂ

Maxirmum Process Speed

Milltronics' Dolphin Plus

a configuration package for industrial level and flow sensors

[1 =] [10 m/min ffasy =]

Saul Greenberg, James Tam
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Direct Engagement & Direct Manipulation

Direct Engagement
+ the feeling of working directly on the task

Direct Manipulation

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

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 like real world)

Almost always based on a metaphor
» mapped onto some facet of the real world task semantics)

Saul Greenberg, James Tam

Direct Engagement

Xerox Star: pioneered in early '80s, copied by almost everyone
« simulates desktop with icons
- in and out baskets
- file folders and documents
- calculators
- printers
- blank forms for letters and memos

« small number of generic actions applicable system wide
- move, copy, delete, show properties, again, undo, help
eg same way to move text, documents, etc
- property sheets

pop-up form, alterable by user

* What you see is what you get (WYSIWYG)

Saul Greenberg, James Tam
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Direct Engagement (2)

Star's observers:

* objects understood in terms of their visual characteristics
- affordances, constraints

« actions understood in terms of their effects on the screen
- causality

* intuitively reasonable actions can be performed at any time
- conceptual model

A subtle thing happens when everything is visible:
the display becomes reality

Saul Greenberg, James Tam

Direct Engagement: A Telephone Database

Find “Green”
>8. Greenberg
>Dept Computer Science Command system
>University of Calgary no direct manipulation
Search for: Green Form metaphor:
Result: S. Greenberg Synt.aCtIC (.jlreCt
Dept Computer Science manipulation

University of Calgary

Rolodex metaphor:
full direct manipulation

Dept Computer Science

University of Calgary

Saul Greenberg, James Tam
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Direct Engagement: A Telephone Database
(Continued)

List metaphor

Rolodex metaphor

=| Cardfile - [Untitled) = Cardfile - [Untitled)
File Edit ¥iew Card Search Help File Edit ¥iew Card Search Help

List View [«][+] 4 Cards Card View 4 Cards
Greenberg, Saul
Lambda, Hary
HacIntyre, George
Schult, Franz

[Greenberg, Saul
[Schult, Franz
[HacIntyre, ceorge
Lambda, Hary
Dept of Computer Science
University of Calgary
Alberta, Canada

Saul Greenberg, James Tam

Metaphors In Games

The Sims House Party
(Maxis)

Saul Greenberg, James Tam
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Object-Action vs. Action-Object

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

my.doc

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
- eg drag ‘n drop:
folders
files
paragraphs
text
numbers. ..

Saul Greenberg, James Tam

Direct Manipulation

Representation directly affects what can be directly manipulated

£¥ Saul - Miciosoft Schedule+

Fille Edit ¥iew |nseit Tools Help

L e =3 = = = N e 7 e I
Al

E\ Februi &% Saul - Microsoft 5 chedule+
— e Mondy _ Tuesdw - Wedl Hlo Edi Vew lwen Tods Hebp
E‘ ke Judy gone sk ;:ﬁdégggaé:i < Judy gone sk a;;dé:g Wa!’lﬁ @lé HE ﬂ] 1’:||>< "VIO :‘Qzlﬁ 7
=1 2PM Distib Sys... 1wHE = February 1957 / March 1957 =
= 2 3 4 3 S[M[T[W[T[F[S M[TIw[TF[s]s[M[T[w][T[F[s[s[m
= ¢ Judy gone sk... 34M CPSC 481 [34M CP — 16|17 [18[19]20) 21|22 |25|24(25| 26|27 | 28| 1 |2 | 3|4 | 6|6 |7 | 6|9 |10
: 2PM Distrib Sys: 2PH Ty 2 3 0 H| =
e 2 00,
¥ 3 10 1 ZL [ M 30
B M CPSC 481 BAM Intelwor.. BAM It 2 oo [HH | | |
2 2PM Diskio Sys.. ashiCP S 9 o5 1 LN EL 1
z 1AM D) 3 -
2 16 17 18 = (1020
L 124M Family day o E -0
ﬁ 2PM Distrib Sys... = 1 -0
ES = 2 %5 [ 2
E 9AM CPSC 481 WMCP 5 (12200
= 2PH Distib Sys: = T
E 3 3 ] g1 ﬂ
= 1244 Reading ..« Reading \Wesklc Readi 5 :30
= 2PM Distrib Sys... f 2 00 I I I
5 0 1 | -
—|g 0
D:, 230
00
=]
5 00 B

[ 2:05PM Sunday, February 23, 1937

Saul Greenberg, James Tam
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Is Direct Manipulation The Way To Go?

Some Disadvantages

+ [ll-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”)

Saul Greenberg, James Tam

Conventional Applications: A Mix

[T Micresoft PowerPoint - J_metaphors. ppt [_ (O] =] .
File Edt View lwen Fomat Toolk Draw Wirdow Help |
| Dlz|E| (¥ &[] o= o
= SF S Alslw 2]uls|ml= =] =z = el
m WD | TRy RN TR R LR R R R KRR R
@ A
5] [
fra E Dir ect Manipulation
R Definition
ﬁb | = Aninferface thatbehaves as though the interaction was with a real-world object
Zh l rather than with an abstract syeter
4l &l Centralideas
T Q - = visibility of the objects of interest
— &l * apid, reversible, inerementsl actons
: = replacernent of coraplex language syntax by direct manipulation of ohject of
ﬁ = interest
B : = interface emphasises ‘mouns' (visible cbjects) rather than ‘verbs' {actions)
E - - conciete chjects vs nguistic achons
= Almost abvays hased on a metaphor
= = interface (computer semantics) mapped onto some facst of the real world (task
= semantics) and siraulated

Slide 1 0f 16 Default Design Mew Slide. | Slide Layout. | 4

Saul Greenberg, James Tam
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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
e Mantra: Overview first, zoom and filter, then details on demand
* many techniques now available (shown with research systems and games)

Metaphors
* uses our knowledge of the familiar and concrete to represent abstract 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

These four components are the foundation of a true Visual Interface Saul Greenberg, James Tam

Interface Design and Usability Engineering

Artl-i|culate: Brainstorm | Refined Completed
. *who users are designs designs designs
Goals: stheir key tasks /

Task
Graphical
232::;? d screen
design Evaluate design Usability
Interface testing
Methods: guidelines]
Style Heuristic
centered guides evaluation
design
low fidelity high fidelity
prototyping prototyping
methods. methods
Products: Usir and Throw-away Testable Alphal/beta
tasl| paper prototypes systems or
descriptions prototypes complete

specification

Saul Greenberg, James Tam
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