Beyond Simple Screen Design

Characteristics of good representations

Information visualization
Tufte’s guidelines
Visual variables
Visual information-seeking mantra

Metaphors

Direct manipulation

Saul Greenberg

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

« appropriate for the task, enhancing judgment ability 'I’HT ||| "

How many buffalo? #Adults  # calfs
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| PP o
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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, 4, 34

Saul Greenberg
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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
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Which is the best flight?

length, stop-overs, switches...

depart 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 11y n 21

Calgary 4 10 1\

X<35

Toronto
Montreal 10 12 14 16 18 20
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 0 lndf:ral Indf:ral Indf:ral lndf:ral

- Quinag Quinag  Quinag Quinag
Quinag O 0 0 0 Carafate Carafate Carafate  Carafate
Carafate O (0] (0] (0] Zantac Zantac
Zantac (0] O Couma
Couma (0]

Organized by both time of day and by drug

Saul Greenberg
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Which representation is best?

depends heavily on task

|
R System Monitor  [E[=] [E3 =¥ System Monitor  [E[=] B3 R System Monitor  [E[=] [E3 I

o o A =] altla] bl | bl a [ £
Kernel: Processor Usage (%) Kernel Processor Usage (%) ernel Processor Usage (%)
.
_ 7 1
File System: Reads/second 50 100 || \l
4
L L\j\,\/\f"’t
| A Fiie System: Reads/zecond File System: Reads/second
i
[
ar 73
| Z
2 Z
erwat?ls precise How does the performance How does performance
value? now compared to its peak? change over time?
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Where am 1?

*3 Hoverl - Level 1 =l B3

Game Options Help

Detailed navigation |
plus precision

GAME PAUSED
Press F3 to Continue

General navigation plus orientation

Saul Greenberg
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Which folder has the most documents?

@Courses Properties HE
right menu General | Shaing |

+ properties
prop D @Courses

Tupe: File Folder

&= C
File Edit Wiew Help

(= Basecamp () it

N [=] B3

File Edit WYiew H

= Basecamp Location: G\

Size 531MB (52,013,739 bytes]
@Courses(0ld) HName:
R FleFolder 272 Contains: 1,038 Files, 176 Folders
|- @Coursesiid) File Folder  5/2¢
C, D 1] @Documents{lant) FieFolder 525 pepne o menipees

-1 @FiguresiNov) File Folder 7413

@Document... @Figures(No.. LI rn - — - [ Created: Saturday, February 22, 1997 10:27:34 &M

; |
64 abject(s) 0384 7 B4 objectis) [0 38ME | 0K | Concel Ay

= C [_ O[]
Fle Edi View Help
=3 Basecamp [C:) i

Einlises.  @Courses(Old)
ﬁ ﬁ
@Document... @FiguresNo.. =l

64 object{s] 0.98M 7
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Where am 1?
&0 \\Chery\backpack1(d)\Jazz\@Courses\CPSC_481\PRESENT [[O]x] || BY Exploring - C:\@Courses\CPSC_481\PRESE .... [M[=] B3 ‘
| elp Fle Edt View Tools Help
& . - _ @ % ‘ ) » All Folders ‘ Contents of ‘T:A@Courses\C
Back  Fonac Up L Cop  Pasle | Undo ] ES'EWD &
= ompLter 1= Btoclkit ppt
Add -
ddress ID WWChemyibackpack1(dlvazz\@Courses\CPSC_481\PRESENT J -9 3+ Floppy (4] -jjsglaphde ot
Falders X E 'QESE@’:;"‘P ] = a_intraduction. ppt
E] ourses 5
=) - B_overview.ppt
ORI Present 20 Cpse 4 o
= Beech 2 Gt =]C_history.ppt
=) Cedar B Cpsc 8)D_psychopathalology.pol
=20 Cpsc_481
= Cheny & imin =) E_psychalogy. ppt
B BACK. | Wame | Size | - ) Def T)F_evaluation ppt
B-E3 4 - efunct g
& [6=] crealivity.images (3 Evams G_qualitative. ppt
= o & evaluation_intro.images (2 Evercises ':Dquuantilalive ppt
E | |20 evalstion_auslistive imsaes 3 Himl 97|_invalving_user.ppt
2 evalustion_quantitative [EEE oo ) _creativity. ppt
(L1 graphical_design.images Cpsc 699 =] _representations. ppt
pse_
L1 hei_map.images {1 Csew | K_task_centered pot
L1 hewistics. images {1 Gui )1 models.ppt
(21 history.images {22 Human Enor | M _heuristics ppt
| | Dintroduction_481 images (] @Couses(0id) 9| N_specific_guidelines. pp
[(involving_user.images (] @Documentstan) I8 0_grapical_dssign ppt
L1 models. images -] @Figures(Mov] 8 _advanced_quanttativ]
L Mo longer used -0 EJudy S7_dialog.ppt
(1 psychology.images #-] @Papers
(L pspchopathalogy.images e2] _D ETaksMov1] x| | |
) epresentations images 20 objacts] [18.7MB [Disk fres space: 41 B)
) creativity pot B7KEB
evaluation_anova.ppt KB
oMo, fffrssncne
| | 3 4| | »
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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:
many visual examples on the following slides are taken from Tufte’s books

Saul Greenberg
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Anscombe’s Quartet
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Graphics Reveal the Data

Saul Greenberg

Do I deserve a tax break?

A I c [
| 1 [Market value ("§1000)  Improwement
12| 140.0 31,120,
ks 147.0 29980
| 4 | 151.0 35,120,
15 | 152.0 34 360
|6 | 155.0 40,710,
17| 170.0 21,820,
| 8 | 1720 42,100,
(| 178.0 41,070,
[ 10 180.0 34,210
[ 11 180.0 44020,
L 182.0 55960
|13 185.0 45,170,
| 14 185.0 46 820

16 183 50,200,

17
[ 18] 187.0 48 460
|19 203.0 40720
[ 20 205.0 56,600
|21 213.0 42780
|22 | 2210 58,770
123 | 2250 58,360
| 24 | 2450 48910
125 248.0 62,620
126 | 278.0 58,580
| 27 | 302.5 72,200
| 28| 308.0 67,320

Improvement

80,000.
75,000.
70,000.
65,000.
60,000.
55,000.
50,000.
45,000.

40,000. +
140.0 160.0  180.0 200.0 220.0 240.0 260.0 280.0 300.0

67 u
V L]
Ly
. . P

V

et

>

Selling price

Saul Greenberg
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so0 ° Fnds

Deaths by
Cholera

Dr John Snow
1854

R
>

Saul Greenberg

Telling a story: Napolean'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, Inspectevr Géndral dex Ponts et Chaussées ¢n retraie

oo, | {77 000

TABLEAU GRAPHIQUE de fa tempérdture en degrés du thermomftra de Reauur au dessous de tére

fome 5
s Puates [T
i e I
e kel  trmmee t
-2ty o T

ghre — Movember

g — Ocraber

Saul Greenberg
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Data Density

New York Weather History
* 181 numbers/sq inch

.

LIME INDNCATES|

NORM AL LW
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Saul Greenberg

Visual Variables

¢ texture

Attributes
* position

- changes in the x, y (z) location
size

- change in length, area or repetition
shape

- infinite number of shapes
value

- changes from light to dark
orientation

- changes in alignment
colour

- changes in hue at a given value

- variation in pattern

* motion

N
NN

om
oo
om

Lhl, JleOL])e

w O A OO0 OV

I | O

mEaN

| | O

0

Saul Greenberg
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Visual Variables

« selective

e order

* length

* 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?

Characteristics of visual variables can be

are changes in this variable perceived as ordered?

is a change in this variable enough to allow us to select it from a group?

across how many changes in this variable are distinctions perceptible?

Saul Greenberg

Visual Variable: Position

\/ selective

\/ associative

\/ quantitative

\/ order

\/ length

N
O \ \ N
0
OO - - N
/ BBB
100 ++
+
+
v 10

Saul Greenberg
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Visual Variable: Size

V selective N

e N\ N
V associative =

OOOQ 7 =

0 7 >

X quantitative

4x] = ?
\/ order

©>©>©>Q>O>O>o

\/ length

« theoretically infinite but practically limited
« association and selection ~ 5 and distinction ~ 20

Saul Greenberg

Visual Variable: Shape

M Selective

P O O o
77 BOO N

\o'
74
4

M associative

O BO /O/ N
0 o <A\

—Z= quantitative

—-order DFOFNFOFOFOFOFT

\/ length - infinite variation

S OA+ 0000 % U@,

Saul Greenberg
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Visual Variable: Value

\/ selective

\/ associative

—Z= quantitative

0 N
[
OOO (@] /: e “E
OO e 7 mﬁh

\/ order

< <U<U<<<

\/ length

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

Saul Greenberg
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Visual Variable: Colour
V Selective N
° o N\ RN
\/ associative 0 P2 P =
000 s S
OOO / mﬁ
7= quantitative
Iorder
CIACIACTACIACTACTALTALTAL]
\/length
« theoretically infinite but practically limited
* association and selection ~ < 7 and distinction ~ 20
\ \ \ \
Colour
© O_.0O0 O
00L 20 503~ o “0%g
O0~C -0 O~ 0~0
0”3y 0Y 0507 0 3020
O O O g O OO © O O
O] O & Ogo QOOQOOO o0
02699 525 05 P60 %00
O O0o~¥5p "0 % O
oJe) @) O O
O 0O o o O OO @)
@) O @)
O O 0~00 0x0
F02L %5 000 "0
O ~0“0 ~00. ", 90 0g
OO0 00C Y00 g 0©

Saul Greenberg
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Encoding

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

Saul Greenberg

Beyond Simple Screen Design
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Saul Greenberg

) i)
== o 7
(1 o® 2 )
) YAMAToﬁ 7
7)) 8asIN 22Nt (65

General Bathymetric Chart of the Oceans,
Interational Hydrographic Organization.
(Ottawa, Canada, sth edition, 1984). 5.06.

Saul Greenberg
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Visual Variable: Orientation

\/ selective

\/ associative

i quantitative

Zorder \ \ I ?

—t\2 | £\2/

\/length
e ~5in2D; ?in 3D

Saul Greenberg

Visual Variable: Texture

\/Selective

\/associative

—Z= quantitative

Iorder

\/length
« theoretically infinite

Saul Greenberg

Beyond Simple Screen Design
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Textures

Saul Greenberg

Visual Variable: Motion

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

\/associative - moving in unison groups objects effectively

I quantitative - subjective perception

Iorder -

? length - distinguishable types of motion?

Saul Greenberg

Beyond Simple Screen Design

18



Motion

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.

exciti
advantage of it !

19
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Chart Junk: Cotton production in Brazil, 1927
TECIDOS e ALGODAO

COTONNADLS] ( COTTON TEXTILES ) ; ED
| |

0 PRODUCCAD | #rasuean

Tminzr) TEARES 1L0GMS!

PRODUCGHD pe TECIDOS
2rG0

FABRICAS DE TECIDOS
(FABRIQUES s Ti8SuS]

Saul Greenberg

Chart Junk: Removing deception and simplification
BFord
66 @ Maintenance cost/ year BGM
® Pontiac
65 O Toyota
64
63
62
61
60
59
58
Ford GM Pontiac Toyota
B Maintenance cost/ year| 70 —
o5 =] cost/year

| 4 | a0

[ 1 [ 1 s

| | 50

[ | 45

| | 40

| | 35

[ [ 1 30

| | 25

[ [ 1 20

[ [ 1 15

| | 10

|| | | s

0
Ford GM Pontiac Toyota Ford GM Pontiac Toyota
Saul Greenberg
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Small Multiples

Learn once

Invite comparisons

Midnight § Eam. !
io :i am, | . | 108 n.m.!

bt el

TR R 1 T R
niRTRR R e

Saul Greenberg

Small Multiples: Showing Time and Change

Saul Greenberg

Beyond Simple Screen Design
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Small Multiples: Showing Time and Change

Saul Greenberg

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

Shneiderman, Designing the User Interface 3 Ed. 1997 p523

Saul Greenberg

Beyond Simple Screen Design
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inxight =

MLS #
4361
10870
944120

CENTURY 2
¥
ROSE GARD.

BAY CITES

h t. c 0 mﬂ..u Greenberg

i
95020

95111
.

WWW.Inxig

Giroy
San Joze

Address
755 STEPH.
3583 BAVO,
1781 ANGEL..| S¢

Costindax

Troublsindex

Inxight

—
3

Baths

Sale Fending | 1.5

Sale Pending | 4

Souars Foot | Stalus

3531
2281

Price
389,000
389,000
153 |369,000

151
152

R IR S
Spotlight Column

Bedrooms

Housing Market for Santa Clara County, CA - March 2000

Table
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Infinite
Zoom

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

Journal of Visual Languages and Computing 7,
1996

Perspective Wall

Mackinlay | Robertson | Card: Proc ACM CHI'91

-03-final text

Beyond Simple Screen Design
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Fisheye
Text

groupware

Collaboration  Help

eyis

Hle  Conferences Collaboration

Help

Consider the differences in relaged WY SIWIS be
face to face, and through groupware, In aface t
are in the equivalent of a relaxed WY SIS situa
k artifacts, such as reading differe

discusses how it can be used to support
awareness, Section 4 applies these ideas to
groupware design, and includes a prototype
fisheye text viewer as a case study, The paper
closes by evaluating the strengths and weaknes
of the fisheve text viewer to support gt
AWareness.

2. Workspace Awareness| K

When people work together, they main
awareness of others that helps them
activity and find opportunities to

callaborate, This awareness, which we call groy
awareness (Gutwin and Greenberg, 1935a,b; Gut
stark and Greenberg, 1935), is part of the "glue"
that allows groups to be more effective than
R

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

<}

157

Ceonferences

Participants

FisheyeHlew iCar
Andy
Saul Greenbery
i

A

M

You\re.' |Saul Greenberg

the
Their Font Size: 10 —

Visible Lines:

Saul’s focus
(local user)

\ Andy’s

focus

Saul Greenberg

Fisheve Menus

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

Expudin Tl
Fashicn Mall

Frasfgan
Free Memchant Business

Frea Shop

Furniture:

Garden

Gateway 2000
Geargia Tech
Google Search

Guru Met

HiFi

HotBotSearch
Hotlohs :

Hot Office

1CG Onling Communication
Info Space

Internet Movie Database
iGWC Bhopping

Landl's Encl

Lonely Planat

Lycos

Mazzachueatiz Irstiiuie of Technokbgy

Mo ides Anll-Virus.

Manala Bhepging
s ping 5P s

E SwoEZTaoTmMmo O

Saul Greenberg
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Robertson | Mackinlay ACM UIST 1993

Saul Greenberg

Robertson | Czerwinski | Larson | Robbins | Thiel / van Dantzich
Data Mountain: Using Spatial Memory for Document Management

Data Mountain Proc ACM UIST'98

= Lo
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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

Books

Televigion mabes great reading.

L wme e pew wheeme e v e v

e e =t = By et gy o ey b
by B dmagie 4 b ey

e % n by e S ® 19 0 - —

www.research.microsoft.com/ui/TaskGallery/

Task Gallery

Beyond Simple Screen Design
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Dynamic Queries (Home Finder)

Shneiderman et al
University of Maryland

The yellow dots abowe are homes in the DC area for sale.
You may get more information on a homne by selecting it.
You may drag the "A° and "B’ distance markers to your
office or any other location vou want to live near.
Eelect distances, bedroomns, and cost ranges

dragging the corresponding slider boxes on thE right.

Select specific home tupes and services bu pressing
the labeled buttons on the right.

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

Dynamic
HomeFinder

Reset | Ouit |
Save | F‘rintl

Dist to A:

Dist to B:

Bedroons:

HD [

Cost:

V]
Look at:
_TH | ena]
Features:

Grg Fpl |
cCAC | New |

Saul Greenberg

HomeBay

481 Student Project (April, 2000)
Rob Pearson, Kashama Willms and James Chisan

Homenay X
@ HomeBay Help Exit
Dynamic Piee i M D Losatons ontiap
. Range: 30 o limit Green Space —— I™ Shopping Centres — I Plapgiounds [}
Querles T S— Fraks — W I Schools —
Foolage: (st 5177 salt
i o = a
operyTyps [ v Calgary T Memerisi o
—
Radar T = Bow Traiw Ay %4y
17 hve Sw. » S5 174
Number of Min: Max o,
. —
Overview EE "o u Ty g
Numberof — Min: Ma L g
—_— g
itrsars il L= e 33 Ava Bw &q} 5
Ageof s | M2 @
¢
(il [ o limit o 2
P H Descriton g 2
rogressive Kepords - 2 f
. a
3
D sarcee
details on ;
@
dema n d & Frice Area Propery Type &
01 #1548 Matborough Pk Bungalow
0z $198,300  Morth Crowchild Two-Story
03 $193300  Weslgale Bungalor
04 133300 CoventiyHills TwasStoy G‘J
05 199900 Brenwood Bungaiow | | |
05 #2337 Ingewood
o7 $238,000 Tuscany Mansion
08 4249900 Capitol Hill Duplex Snie ElR-Gtarlioht
o $243,300 Arbour Lake Townhouse Southiand Dr Sw
10 $43300  Benf Tal Bungalon
1 $288,000  Strathcona Park. Two-Story
12 5288.900 Pattersan Towrhause P o Andarson Rid 5w i
13 4310000 AdbowlLeke TwoStoy Al b Fiice: $193.900 sights
Area: Noith Crawehid
2 Type: TwoStoy -
oy Fiint | 1 = | o
- Favaites =
Saul Greenberg
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Starfield Display

b
Popularity
[x9 -
8
o L )
7 =
ABCDFGHLNNFRS T Wz
il — Actor: ALL
: | |—
G - AB C DFGHJKELM PRS TWZ
- = Actress : Pfeiffer, Michelle
- Lo ALL
AB C DFGHKLM PRS TWZ
5| 4 Witches of Eastwick, The Director : Miller, George
IS CIA Miller, George Year: 1987 AL —
Country: USA Language: English 4B C DFGHIELM PR S T2
4 | Actors: Actresses: 105 Length 231
] ]
Nicholson, Jack Cher o 450
3 Jenkins, Richard Sarandon, Susan Ratings 1 G PG
Joakum, Keith Pfeiffer, Michelle IPG-13®™ R
Struycker, Carel Cartwright, Verol Films Shown; 210
2 . | c
1985 1990 1995

1960 1965

1370

1975 1980
»l_ Taf “fearofProduction

Copyright {C) 1883 HCIL

ALL -- Music | Ac1|0n| War |- Western|

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

Saul Greenberg

PhotoFinder

University of Maryland
Human Computer Interaction Laboratory
http://www.cs.umd.edu/hcil/

[Coliction Viewer [ Humber of thumbnais - 1331

[tmexTaal

HAHEERERNE
EEaRTng

Photo Viswer - C:\My Photoshait\aDi00063 i

=

People in Library
(Brag and Drop onto Phato)

Add Phatos

— Te [
Description =
|

Kepwod [
StatingDate Y [0 M[oz2 ] D[ 5]

EndngDate Y [T M[z =] D[» =
Location Gy [75 stz of77

LastName_ First Name

Peopls inthis pholo

[@ Show Name Labels

Status

[2/21700 [220FH
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Cone Trees

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

Hierarchical Information. Proc ACM CHI'91

Hyperbolic
Lens

. & Allaire,

w7 T T

Allaire

President, President 401 -- 7

Xerox Parc/Inxight

Saul Greenberg
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Articulate
users and
keytasks

SMART ldeas - [Home Page:

Task Participatory
centered and Alphaibets
systern  usercentered systems or

design design iequirements|

Palt\cipalnlgcl:i;n

interact

e ranhi i
® SMART Ideas - [Home Pay

BRI

ollaboration

er vapd

er Vapdg
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Eile

Distorion  Record Collaboration

Knights of
Columbus

codeine

Help

Hle  Distortion  Record Collahoration  Help

Kknights of
Colunbus

A

Collaboration

Help

Main view _
in foreground ~

Overview

in background \

Saul Greenberg
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Metaphors

Pervade excellent interfaces

A

T

D]

LAl
12
B
14
B
16
B
18
e
0

11
112
|13
|14
|15
|16 |
17
|18
|19
|20
2

22
2

fing

2
2

G

26
|27
El

Market value Land

Improvernent Total assess

140.0 65850, 73,120,

1470 77,780 72070
151.0 74,950 68,740.
1520 80,110 993 410
185.0 79,080 109,130
1700 94 750 50 860

172.0 82,180 106,250.
178.0 78,560 132 BB
180.0 92,840 105 670.
180.0 80,020 103,130
182.0 76,650, 115,210
185.0 75 .550. 152,710.
185.0 85870 106,330
185.0 §0,080. 113 ,600.
193.4 60,140 131,340
194.5 73400 176,210
197.0 54,960 129,800
2030 91,600 119,170
2050 79 460 137,250
2130 87 080, 124 ,350.
2210 97,330 167,500
2250 87,160 157,290.
2450 78,520 144 840
248.0 89 470. 163,500.
2780 82,150 168,720
3025 118500 109,800.
308.0 83,100 141,730

spreadsheet (actuary sheet)

130,970
149 350
163,590
179 520
168,180
145 710
168 400
211,220
198,510
183,220
191,860
228,300
191,200
193 680
211 480
249510

214,760
210,770
216,710
211,410
264 830
244 450
224 360
272970
250,870
228,300
224 530

games (literal world)

Saul Greenberg

Examples continued

Date & Time | Time Zore |

Dl

2
9

oo N

1
3 4 5 B 7 8
10 11 12 13 14 15
16 1313 20 1 22
23 M4 /% T B

- i

5. 35 27 PN =]

Current time zone: Mounkain Standard Time:

Name:
Address:
City:
Province:
Postal Code:

Forms

L

Cancel | 2oy

Control Panels with familiar controls

B Explorin ourses(Jan1\CPSC_481 [H|
Elle Edt Yew Took Help
A Folders Contents of ‘C:\@Cowses|
. B3 Basecamp €] =1 [Hame
: E\C_l @Coursesflant] [T tdmin |

(£ Cpsc 441 [ Defunct

{1 Cpsc 681 122 Exams

44 Cpsc_481 {23 Exercises
. Admin {2 Heml

Defunct
P it
3 Eveme |23 Presen

{0 Exercises
23 Himl
- {2 Present

Hierarchical Folders

Saul Greenberg
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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 (LTI T

< is like > _
a slide projector 1 -

Saul Greenberg

Creating Interface Metaphors (continued)

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
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Metaphors continued

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

Metaphors continued

Caveat

+ metaphors can be overdone! s e :

Common pitfalls

* overly literal
- unnecessary fidelity

- excessive interactions @ @ @
[DEN/EDED/ED
* overly cute () )G )

- novelty quickly wears off

* overly restrictive & Test [ B3 B Recyoe Bin o]
Eile  Edit ¥i Hel ile i iew  Hel
- cannot move beyond e gl s ERL L

Er & Fecycle Bin - b@l@| =
] I ame: | Original Location -

T8 Apperdisa st Co@udy
D winZip Fie.zin P Evdaraere C:AwINDOWSAD esktoptSystemiEude
@ EUDORA3ZDLL C:AWIND OW'SAD esktophSystemEudc
mshollcut to Project... C:\WINDOWSA\Desktop
£ Filatst CA@Judy Test
ﬂWmZm File.zip Cohv@ludyt Test

Sound.wav LA udg\Test -
4 v

¢ mismatched
- does not match user’s
task and/or thinking

Saul Greenberg
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Example: The Rooms Metaphor

Saul Greenberg

Example: TeamRooms

List of rooms

= Roams an this Server 4

shared whiteboard

applets

\i TeamRooms feedback ()
Ideas for Papers (Linda)

!‘! meeting ()

Dilbert ()

!! Mark Roseman’s Room {Mark, Saul, guty,

ﬂ gordon’s den of inaequacy ()

ssu1
Greenbery

List of users

e Mark Roseman (Mark Roseman’s
; -

teamrooms

| thinic it would be useful if you could notify a user that
'you wanted their attention. eg.Gordon was writing a
message to me in the text chat area, but | was totally
lunaware of it until he yelled at me from the next cubicle
). The user should be able to specify how they intend to
be notified (eg. flashing the screen, playing a sound,
Popuping up 8 hox....).

Also, the Web applet seems to generate errors ie.
Whenever I enter "Teamrooms Feedback’ | get the error,
land as a result teamrooims crashes me out when | change
o any room.

simon....

Saul Greenbery (Mark Roseman’s R

PRI Q

@ Carl Gutwin (Mark Roseman’s Room)
4

L~

W of the grouprit loga?

e taken angeay?

KL

chat to{

Saul Greenberg
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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

Misuses of Metaphors

)-_" Instrument Parameters Display /Edit A |EI |i|
Discrete IiP's | Relay | Pump Control | Interlack Alloc. | Interlock Status | Pump Status | Pump Energy
Pump Efficiency | Flow | Flush | Pump Records | ocM | Tatalizer | Range Calib. | Temp. Comp.

Rate | Meas verif. | Scanning | EchoProc. | Adv. EchoProc | TvT | ShotConfig,
Measurement | Test | ProfileRecords | Instal Record | Datalog | Security
Basic Setup |\/0Iume | Reading | Display | Failzafe | ma, Input | Communications | Srmartling

Operation LI
katerial Iquuid ot horiz. solid suface LI
Maximum Process Speed |1 LI IWD m{rmin (fast) ;I

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

Saul Greenberg
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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
* rapid, reversible, incremental actions
* manipulation by pointing and moving
» immediate and continuous display of results

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

Saul Greenberg

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
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Xerox Star continued

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

Example: A telephone database

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

Dept Computer Science
University of Calgary

J-S
Harleck, P.
Guttenburg, A.

Rolodex metaphor:
full direct manipulation

Greenberg, S.
Dept Computer Science
University of Calgary

Saul Greenberg
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Phone list

List metaphor

Cardfile - [Untitled)

Yiew Card

Search Help

Rolodex metaphor

File Edit View Card Se

Lambda, Hary
HacIntyre, George
Schult, Franz

4 Cards

Card View

4 Cards

[Greenberg, Saul

[Schult, Franz
[MacIntyre, Gearge
Lambda, Mary

Dept of Computer Science
University of Calgary
Alberta, Canada

Saul Greenberg

Games

Game

Help

Solitaire

Score: 40

Beyond Simple Screen Design
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Object-Action vs Action-Object

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

move

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

Direct manipulation

Representation directly affects what can be directly manipulated

& Saul - Miciosoft Schedule+ X

FEile  Edit “iew Inset Tools Help

i | ] 218 3 (%l o] Ax] o] 22 [v] |

;%] Febru &4 Saul - Microsoft Schedule+
= o Mody  Tuestw o wed D
B |eJudy gone sk« Judy gone ski.. < Judy gome sk <Judyc o
& e ey | 8] (& 4 |m(@] o Hx] o] &2
5 2P Distib Sys.. ‘\DAMB = February 1997 / March 1957 |
e 2 3 4 a W[T[F[s MITIwW[TTF[s[s[M[T[wW[T[F[s[s[m
= [¢ Judy gone sk, 34M CPSC 481 9AM CP — 19|20|21 (22| 28|24 |25 | 26|27 |28[1 |2 | 3|4 |5 |6|7|&|49 |10
r 2PM Distiib Sys. M2PMT = | |
= i
& E
£ 9 10 i1 =
| 944 CPSC 481 [BAM IntelWor... [BAM Inty S [ [ || ] || ||
= 2PM Distib Sys.. B8MCP (58 I | L] 1 L] 1
£ 11AMD| T
& 16, 17 18 >
—_ 124M Family day aam CP B
ﬁ 2P Distrib Sys.. =
k) 23 24 25 o
£ SeM CPSC 481 aam CF| §
2 2PM Distiib Sys. ]
e Fl 3 q 3
o 124M Reading ...< Reading Week< Readi 5
i 3PM Disiib Sy, 2 | | |
: | I -
=]
=
I |
205PM Sunday, Fobruar 23, 1357
Saul Greenberg
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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

Conventional Applications: A Mix

[E microsor PowerPoint - J_metaphors.ppt =] E ||

] File Edit ¥iew Irsert Fomat Took Draw indow Help ==l
DizlEl 8] 2@ o] o
= = ALl 2 lvls[= =) =l = ele)

B I 2 T [ BRI T

Direct Manipulation
Definition
= Aninterface thatbehaves as though the interaction was witha real-world object
rather than with an abstract systerm
Ceniral ideas
» wisihility of the objscts of intersst
= rapid, reversible, incremental actons

+ reglacement of eomplex language syntax by direct manipulation of chject of
mierest

+ interface s phasiess 'nouns' (vishle chjects) rather than erbe (actions)
- comerete chjects ws lingistic actions
Almostakvays based on a metaphor

= interface (corapmter serantics) rapped onto sore facet of the real world (task
seraantics) and simulated

Llmn [ofslg (ool jojl > +1]

Slide 1 of 16 Default Desian NewSlde.. | Shdelayout. |

Saul Greenberg
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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
* Mantra: Overview first, zoom and filter, then details on demand
* many techniques now available

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

Methods:

Interface Design and Usability Engineering

Articulate:

h Brainstorm
. *who users are designs designs
Goals: -their key tasks /
I:r?rered Psychology o Graphical
system everyday screen
design Evaluate || [things design Field
tasks User involvemant Interface testing
o o guidelines|
nRepresentatl
J& metaphors Style
centered guides
design
low fidelity high fidelity
prototyping prototyping
methods. methods
Products: User and Throw-away Testable Alphal/beta
task paper prototypes systems or
descriptions prototypes complete
specification

Saul Greenberg
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