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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

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



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
e information may be present but hard to find

— allow people to compute desired conclusions

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



Good representations ikl

captures essential elements of the event / world /HT /l/l/ |
. : I [

deliberately leaves out / mutes the irrelevant

appropriate for the person and their interpretation # Bulfalo

appropriate for the task, enhancing judgment ability Sl 11

# Adults # calfs
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How many buffalo?

Saul Greenberg



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
y 7 9 11 13 15 17

ancouver

AC 117\ \vdn\J‘ﬂ
Calgary 4 10 12 \1 16 18
AC 12 &355

Toronto \ \
Montreal 10 12 14 16 18 20



When do I take my drugs?

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
Lanoxin O
Inderal O O O O
Quinag O O O O
Carafate O O O O
Zantac O O
Couma O

Adapted from Donald Norman

Breakfast Lunch Dinner

Lanoxin

Inderal
Quinag

Carafate

Inderal Inderal
Quinag  Quinag
Carafate Carafate

Zantac

Bedtime

Inderal
Quinag
Carafate

Zantac

Couma



Which folder has the most documents?

= L\

File Edit ‘iew Help

I =] E3

I = Bazecamp [C:]

.

ﬁﬁz’

(@ECourzez(01d]

.

right menu
+ properties

File Edit Miew H

I =a Bazecamp j | E

I ame | Size | Type | fdnd
1 @Courses | File Falder  2/2:
3 @l ourzesz(01d) File Folder  5/2¢
@D acurnentsllan] File Folder  5/2¢
| @FiguresMawl] File Folder 7413
(_n - . . —_ i .I..
|E4 obiect(z) |0.98MB

@0ocument... @Figures(Ma... LI
|E4 ohject(s] |0.98M -
= L\ M=l E3

File Edit ‘iew Help
I = Bazecamp [C:] j

i1 e
{@Couzes  @Courses(0ld)
) ’_'
@0 ocument... @FiguresMo... =
|64 object(s] (038

Windows 95 File Viewer

@Courses Properties EH |

Gereral I Sharing |

ﬁ, (ACaurzes

Type: File Folder

Locatior: b
Size: 53 1MBE [E2.013,739 bytesz)
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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 3™ Ed. 1997 p523



Small multiples: showing time and change




Small multiples: showing time and change

pEys Py

E. Tufte Visual Display of Quantitative Information

yaul Greenberg



Metaphors in interfaces

Definition
— represents a system object as if it were another type of object
e disc / network file structure represented as file folders

Purpose

— leverages our knowledge of familiar, concrete objects to
understand abstract computer and task concepts

Problem

— metaphor portrays inaccurate/naive conceptual model of the
system



Metaphors

Pervade excellent interfaces

spreadsheet (acfuary shéet)

A | B | C | D |
1 [Market value Land Improvernent |Total assess
2 140.0 55 850. 73,120 138 970.
3 147.0 77,780, 72070 149 550.
4 151.0 74850 85,740, 163 550
5 152.0 80,110, 83 410, 179 520
] 155.0 79050, 109,130. 185,1580.
7 170.0 84 750. 50 960, 145710
8 172.0 52,150, 106,250 185 ,400.
9 178.0 78 560, 132 BB0. 211,220,
10 180.0 92840, 105 B70. 198 510.
1 180.0 50,050, 103,130 183,220,
12 182.0 7B a0, 115210 191 860,
13 185.0 75550 182710 228 300,
14 185.0 85 870. 105,330 191,200,
13 185.0 80,060, 113 B00. 193 BR0.
16 193.4 80,140, 131,340. 211,480,
17 194.5 73400, 176 210. 245 610,
18 197.0 84 960 129 500, 214 780,
19 205.0 81 500, 119,170, 210770,
20 205.0 79 460, 137 250 216,710,
21 213.0 87 060, 124 350. 211,410,
22 Z21.0 87 330. 167 500 264 830,
23 2250 87,160, 157 290, 244 450,
24 2450 79520, 144 540. 224 360,
25 245.0 89470 183 ,500. 272970,
26 Z758.0 82,150, 168,720, 250870,
27 Joz25 118500 109,500 225 300,
28 J05.0 53,100 141,730 224 830,

A Solitaire

Game Help

games (literal world)

Saul Greenberg



Metaphors of ,,everyday things"

Dete & Tme | Time Zore | Name:
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310 11 12 13 14 15 P Forms
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2324 5 %/ 27 28
[5:35.27PM = BX Exploring - C:\@CoursesfJan1)\CPSC_481 [M[=] E3
File Edit “iew Toolz Help
Current time zone: Mountain Standard Time |.-’-'-.II Folders |Eu:untents of 'C:AECourses|
== Basecamp [C:) ﬂ Marne
Ok, I Cancel | Apply | EI{:I @CourzesiJant] ngm,n
C' Cpzc 441 1 Defunc
{:l Cpsc 681 23 Exams
. .y Ea ':F'S':—‘is-l 1 Exercizes
Control Panels with familiar controls {0 Admin 3 i
-3 Defunct
7 F b
@3 Exams _ 1 Presen
{:l Exercizes
D Hitrrl
[ Present

Hierarchical Folders



TeamRooms

List of rooms

|num Tools View

TeamRooms feedback ()

ldeas for Papers (Linda)
SIGCHI Site
meeting ()

B
A
E Dilbert ()
A
B

Mark Roseman’s Room (Mark, Saul, guty

gordon’s den of inadeqguacy () 1 think 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
unaware of it until he yelled at me from the next cubicle
:). The user should be able to specify how they intend to
be notified (ey. flashing the screen, playing a sound,
popuping up a hox....).

Saul
Gresnkerg

teamrooms

List of users
' Al

Mark Roseman {Mark Roseman’s

Also, the Weh applet seems 1o generate errors ie.
Whenever | enter "Teamrooms Feedback’ | get the error,
and as a result teamrooms crashes me out when | change
to any room.

Simon....

Saul Greenbery (Mark Roseman’s ~ I =

FEF @

) _ Mark Roseman saysi so what do you think of the groupkit logo? S
=P Cadl Gutwin {Mark Roseman’s Room) Sl (EReEnisng oyeg (et eEehl
Fi ;f Carl Cutwin saysi where waz that picture taken anyuway?

woseman sayst ouk near jasper, .

e

=
chat tool

Roseman and Greenberg, U Calgary Saul Greenberg



TeamRooms

Room 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



Metaphors on Direct Manipulation

Direct manipulation

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

— the feeling of working directly on the task

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



Direct manipulation

Representation affects what can be directly manipulated
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Dynamic queries

Searches and queries by
— adjust sliders, buttons, check boxes, and other control widgets
— display immediate updates as the control is adjusted

Why?
— rapid searching with imprecise queries
— people explore data interactions and limits



Queries: HomeBay project

Dynamic
Queries

Radar
Overview

Progressive
details on
demand

@Home Bay x|
22 HomeBay b | E |
Frice Felir: J [GELS — Dizplay Lozations on kMap
Range: $0 o lirmit [~ Green Space | [ Shopping Centres — [ Playgrounds B
Square Feir: J—— Mk [~ Parks | [ Schoals ———— |l
Footage: [ gqft 5177 saft
e & - -
Property Type: | -] o 2 = .
[BHEE AR Calgary o MEmnnaIDrNE
e 1 1
T — Bow Trai Sw FAR Sy a4
Advanced 17 fova Sw B p@&e 174
MHumber of tdin: b B
]
Bedrooms: 1 = H 5 [ | ‘T@o? 2 Alb
Hurber of  Min e o Max & T
Bathrooms: 1 5 28 e B GJ&\Q} %
Age of Iin: P— Maw: @
Property: 1] no limit - & &
ey =]
Lrescnphan g i
FK.epwords: I ‘I i
E g
=
3 d @
 Search Fesults E—; & SAROEe,
# I F'lic:el Area | Property Type | =
01 $154,888  Marlborough Park Bungalow
02 $199,900  Morth Crowchild Twi-Stary
03 $199,900 Westgate Eungalow Lhtnat
04 $199,900  Coventry Hills Two-Stary ] G*GJ
05 $133,300 Bremtwood Bungalow iti] ] %,
0E $238.735 Inglewood Condo 20 %
07 $233.000 Tuscany Manszian ; ; 0
08 $243.900 Capital Hil Duplex e iEe bl K TRl 2
09 $243,300 arbour Lake Townhouze Southland Dr Sw
10 $249,900 Banff Trail Bungalow
11 $288,000  Shathcona Park Twi-Stary
12 $288.900 Patterson Townhouze S i Andarson Pid Sw —
13 $310.000 Arbour Lake Twio-Story A o Frice: $199.900 sights
Area: Morth Crowchild
& Type: Twa-Stary -
Histar | Eritit ﬂ - | b
 Favarites

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




Metaphors in interfaces

Things to watch for

- 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...



Metaphors in interfaces

Things to watch for

— will it restrict what people could actually do?

e strict file/folder hierarchy
Vs
system allows links between directories

— will it set unrealistic expectations?

e Clipit
I'm a

Y



Metaphors in interfaces

=| Calculator b

Common pitfalls IEdi View Help

- overly literal 0.
e unnecessary fidelity

) o)
| I'ma
e excessive interactions  {(mc)( 7 J( 8 J( 9 |( 1 J[san
* unnecessary restrictions  |(wr|( 4 )[ 5 ][ s ][ = ][ % ﬂ
I
(

— overly cute _
e novelty quickly wears off |

— mismatched
e does not match user’s [p =l T T
task and/or thinking | B Edt Vew Hep Fle Edit View Help

IE Test I '@ Recycle Bin j * ||E| [

BTl Name | Diighal Location =
7] 5 ound.way Appendia3. khirl C:hE udy
@Winzip File.zip @ Eudora.exe C: v/ IMD DS hDeskophSpstemhE ude

EUDORAZZDLL C:AwIND DWW S YD eskiophSystem' E ude
@ Shortcut to Project...  C:MWINDOWS\Deskiop

4 File. bt C: 4@ udyh T est

Ewirip File. zip CA@udyh Test i
‘@P Sound. way C:hE@ udyh T est bl

4 3 ‘4,:




What you now know

Good representations

— captures essential elements of the event / world & mutes the
irrelevant

— appropriate for the person, their task, and their interpretation

Information visualization
— Tufte’s principles
— overview first, zoom and filter, then details on demand
— many techniques now available



What you now know

Metaphors

— leverages our knowledge of the familiar and concrete

Direct manipulation
— visibility of the objects of interest
- rapid, reversible, incremental actions
— manipulation by pointing and moving
- immediate and continuous display of results (dynamic queries)



