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Data types and complexity

Attributes are just single values

A single data item (e.g., a single car) has several attributes
and a relation exists among them

Attribute pairs may present some patterns (correlations)

Visual representation of single values
Visual representation of relations
Visual representation of patterns / functions



Visual representation of a single value

- Representing the price of a car

e
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Relations

Make

Price (£)

MPG

Rating

Age (yrs)

Ford

15,450

31

*kkkk

3

Chevy

12,450

27

*k%k

4

- Atable representing a relation

Color coding representing

a relation

10

v

A scatter plot representing

a relation




Brushing

Brushing, a very useful interaction technique, can be
used to visualize a relations

m Interaction to identify a doctor
highlights the hospital beds
m under his or her care, and vice
AM versa
AW

Mouse over




Function between two attributes

NASA Space Shuttle O—Ring Failures

21,5

=
-

o
i

STIMaTed rdll

H{.24

0.1+

0.0

Temperature (deg F)

Scatterplot, correlation, regression, etc.

Miles
per
gallon

Price (£k)




Outline

- Data types & data complexity

* Encoding of values
— Univariate data
— Bivariate data
— Trivariate data
— Multidimensional data

* Encoding of relations



Univariate data

* Representing single values seem | . roee 7w [ree e

q u Ite e aSy Ford 15,450 31 — 3

[chevy | 12450 27 o 4|

+ Atable representing a relation

O
10
4’_‘_ f: - _3 - e
Color coding representing - =
a relation A scatter plot representing
a relation

 Some human factors make,
sometimes, this problem quite
hard




An aircraft example

- A basic measure: aircraft height (basic but very important...)

Three problems with it:
1. The unit : feet (too little), so
aviators think in terms of
hundreds of feet; however
100 feet are still not
enough for real usage so
altimeters use 3 hands
10.000 feet

1.000 feet

100 feet

Typical altimeter
13.460 feet

11



Change blindness

2. Pilots gaze moves away from altimeter quite often
(piloting, looking at other instruments, etc.) and some,
similar representations are sometimes confused (with

very bad consequences...)

32.600 feet 24.600 feet (about 3km lower!)
12
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Animation can help...

14



Stress and fatigue

3. During an emergency, a pilot has to control several
Instruments and reading the altimeter under stress can
make change blindness more easy, or cause other errors

European glider pilots
take less risks (only two
hands and meters) but...

15



Modern solution

Overview
Details
Bigger digits reflect the pilot mind:

hundreds of feet

16



Stress and fatigue

Representations of the vital signs of a patient during an operation. The difficulty of
paying constant attention to such a display throughout a long operation has led to
the encoding of vital signs in the pitch of a frequently repeated ‘beep’. A change in
pitch is immediately noticed wherever the gaze of the anesthetists is directed

Note: sometimes aircraft pilots in emergency situations turn off distracting alarm
noises...

17



Back to change blindness

What is the difference between these two picture (if any)?

18



| prefer the first one ...

19



If it is not a glid

er ... | like engines...

20



Animation can greatly help!!

Animation and brushing are very powerful tools

21



Another kind of blindness

In the next movie, the girl with the white t-shirt is going to

receive the ball several times
Count how many times she receives the ball (disregarding

knocking up)

22



Ready ?

Unreqgistered Screen Movie Studio




So...

* 6times?
* 7 times ?
* 8times?
* 9times ?
* 10 times ?

24



Fine... and now another question...

- How many gorillas were In
the video ?

25



Inattentional blindness

Unreqgistered Screen Movie Studio




Inattentional blindness

- Just one gorilla...

* Back to univariate data...

27



Collections of number

* Very often the interest is about a collection of numbers

60 —

, 50 —
Price
(£k)

40 —

30—

20 —

Each dot represents the price of a car

60

50

Price
(EK)

40

30

20

10

outliers

/

E‘>/95 percentile
7

5 percentile

L :
\5 percentile

A Box Plot of the same data

Derived value!l!

28



Collections of number

Histograms & bargrams (aggregate data)

1-20

20-30 3040 40-50

Price (EK)

50-60

10-12 12-14 16 - 18

A bargram representation of univariate data,
obtained by ‘tipping over’ the columns (bars) of a
histogram and joining them end-to-end, ignoring
any null bins

A quick note
1-20 20-30 or
1-20 21-30 ?

Better 29




Collections of number

(Nissan | [(Ford] [ Ferrari ] (MG ][ Cadillac ]

A bargram representation of univariate categorical data

Altezza al garrese di 659 cani di razza "Bracco italiana”. |stogramma.

a0 -
gl
70 -
a1
a
40
30
20 -
10

frequenza

535"
4.5

355 575 9.5 B61.5 B35 B5.5 &7.0 £69.5

SBS 585 B0.5 625 64.5

alterza al garrese (Cm)

BE.0 B35

®yzlori centrali della classe

- A frequency distribution
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Bivariate data

*  The conventional approach to represent
data with two attributes is the scatterplot

Number of
bedrooms

100 120 140 160 180

Price (£k)

200

Price |n. of
bedrooms
110 1
160 3
180 5
140 2
140 3
160 1
170 5
110 5

A scatterplot of bivariate data. Each point indicates the Price and Number of
bedrooms associated with a house. Q denote outliers




Time-series

- Special solutions are available when one of the
attribute is the time

- Typical application are medical, climate studies, and
market analysis

Example:
I weekly stock

stock price \/\J prices for 1430
stocks

»
|

1 6 12 18 24 30 32 3642 48 52 time, weeks of the year

33



An overview of the entire data set

34



19

T

i i i i i i i
11 13

2

1

15

A single time-box limits the display to items with prices between $70 an $250

35



284.32 -

14216 -

T1.08

A additional constraint selects items with prices between $70 and $95 during
weeks 7 to 12

36



284.32

213.2¢8

14216

71.08

A constraint concerns prices between $90 and $115 for weeks 15 to 18

29

37



3
N

71.08

ine”

lar to that |

Simi

Or: give me stocks whose trend is *

38



Time-series
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u
i

- When cyclic aspect
of the time are
relevant different
visualizations may
make evident
repetitive patterns

Example:
Ozone level in
Los Angles
over 10 years
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Time-series
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Or in a spiral /circle
fashion

Example:
Alarms in a
network
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Linked histograms
& brushing

O (] (a)
L L
H % H 0 OO
" (b)
Il L ]
u _ u
u u m
sl = HE B O
u sl Wn
| EEE | |
i e (C)
] 0]
I ] | I I T
_>im_po_sed<_
0 B O 0 O O
=I El I
00 mooo (d)
= EEE | mEE
1] O | EREOEEEEE
_>im_po_sed<_
. Number of
Price

bedrooms

(@)

(b)

(d)

[
»

v

price n. of bedrooms

the price and number of bedrooms
associated with a collection of
houses are represented by separate
histograms;

a single house is represented once
on each histogram;

upper and lower limits placed on
price define a subset of houses
which are coded red on both
histograms;

Interpretation is enhanced by
‘ranging down’ the colour-coded
houses, especially if exploration
involves the dynamic alteration of
limits

41



Semantic zoom on a collection

60 ™
e
50 =
Price
(EK) 40 ¢ Ford
. - @ Nissan
40=-% _ e AW
H -1 @ Merc
30 ' : ® Jag
0 = ® Ford
:' | esEAT
20 =- ®
[]
|
'
[ ]
10 =

Semantic zoom reveals data about a second attribute



Qualitative understanding

0 N

L1

I/

A ?

The area of each red square encodes the value of the voltage occurring at the
point in the circuit at which the square is located
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down considerably to an USA DENMARK
SOUTH
KOREA
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World population doubled
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the late-1990s. It is projected
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In the State of the World Atlas, magnification encoding is used to give a first
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Trivariate data

»  Extension of 2-dimensional scatterplot to 3-
dimensional is straightforward but not very effective

®

Price

C
®

B ‘ Bedrooms

‘A

Time

SR Does A cost less or
more than B?

Occlusion
46
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Price

Scatterplot matrix

C
®

B ‘ Bedrooms

Time

‘A

Price

® D )
D
®c
5 o
® A
o B 2 ®
Time
A.
Time
L 2D
B @®
C.

Bedrooms
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Scatterplot matrix & brushing

Price

® o
o
O O
O @
Time
O
Time
®
@
o
Bedrooms

The highlighting of houses in one plane is brushed into the remaining planes
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Scatterplot + dimension

July ‘97 — o o .
Sept ‘97 — ‘

werl @O 0@ @ -
o

Month

of Jan ‘98 — [
Production

(MOP)  Mar o8 — e @

May ‘98 — . ‘

o g lg Tg Ti0 T12
Months in service (MIS)

A representation of reported product failure, based on month of production (MOP)
of the failed product, and total months in service (MIS) before the fault occurred.
The radius of each circle indicates the number of faults reported for a given MOP
and MIS
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Scatterplot + color
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2D drawing + visual attribute

/ Tre@

B

.}L

-

-
- ),
A representation of the
population of major cities in Circles indicate the extent of the effect of a
England, Wales and Scotland. component on some property of the circuit,
Circle area is proportional to and change in size as the frequency cycles

population up and down the range from bass to treble -
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Multidimensional data

- Data attributes > 3
*  We need to represent data attributes with other attributes than X,Y, Z

i
Representation Attribute
¥~ Selected item ) ) .
= Inasiecten Hem Attribute properties... .
XCoordinate |Price - smallint | [LIf
YCoordinate |Publisher - categoric | [f
ZCoordinate |Year - categoric | []f
Color Language - categoric w | []F
Size Pages - smallint | []f
[ | Shape ]
CINV.1 | O

3D scatterplot+size+color
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Google & Gapminder
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How far can we go?

« XY, Z+

* Color+

* Sjze +

- Shape +

- Pattern +

* Orientation +

- Itis clear that we cannot manage in efficient way
more than 7, 8 attributes

* We need different approaches

58



Parallel coordinates

B

A

Price Number Price Number
of of
bedrooms bedrooms

An alternative representation to the

scatterplot in which the two attribute To avoid ambiguity the pair of points
scales are presented in parallel, representing a house are joined
thereby requiring two points to and labelled

represent each house
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Parallel coordinates

— I\

A B C D E F G

A parallel coordinate plot for six objects, each characterised by seven attributes.
The trade-off between A and B, and the correlation between B and C, are
immediately apparent. The trade-off between B and E, and the correlation
between C and G, are not
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Parallel coordinates

CAR MPGC CYI= DISPL HP WEIGHT 0-to-60 TEAR ORIGIN
‘chevy s-10" 46.60 3.00 455.00 230,00 5140.00 24.80 1980.72 Japanese

\ = = /i

B \\ v ]

#rolet chevelle ma 0.00 3.00 6£8.00 0.00 1613.00 8.00 197911 American

A parallel coordinate plot representation of a collection of cars, in which a range
of the attribute Year has been selected to cause all those cars manufactured
during that period to be highlighted
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Radviz

« 7 dimensions (391 cars)

miles per gallon (M.P.G.)

number of cylinders

horsepower

weight

acceleration (time from 0 to 60 mph)
year

origin (USA, Europe, Japan)
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Radviz

Year
pEanF 0,20

Origin
Ofging3, 8N, Japan, Eurcpe’

Acceleration
gisceleralion

MPG

WRg

Weight
ﬂﬂﬁg

giinders(210)
Cylind

griorsapowar
Horsep



Star plots (or radar diagrams)

Mathematics

Sport Physics
Chemistry Literature
History
Art Bob’s performance Tony's performance
Geography

In a star plot attribute scales radiate from a common origin. Because
shape can often effectively represent the combined attribute values of a
single object, the points on each attribute scale can usefully be joined.
Other useful information such as average values or thresholds can be

encoded on the star plot
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Scatterplot matrix (splom)

Spot

5
h
t
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Mosaic plots

Class
Sunvived Age Gender Tet ond ard | Crow
No Adult Male 118 154 387 670
Yes 57 14 75 192
No Child 0 0 35 0
Yes 5 11 13 0
No Adult Female 4 13 89 3
Yes 140 80 76 20
No Child 0 0 17 0
Yes 1 13 14 0

Details of the Titanic disaster
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Mosaic plots

. II

First Second Third Crew

(b)

v

vvvvvv
Female -I - Female

vvvvvv
Male Male

lllll

First Second  Third Crew First Second  Third Crew

(d) (c)

Steps in the creation of a mosaic plot representing the Titanic disaster
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I 1l
Survived D
|

Died
]
 —
Surviwved
Male
Diied
Adult Adult  Child Adult  Child
First Second  Third Crew

(d)
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Outline

- Data types & data complexity

* Encoding of values
— Univariate data
— Bivariate data
— Trivariate data

— Multidimensional data
« scatter plots + color /size...
» scatter plot matrixes
» parallel coordinates

* radviz
 star plots
* mosaic plots
* icons
* Encoding of relations
* Lines
*  Map & Diagrams
* Trees

« Support for design
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lcons

* Object visibility : representing single objects in a way
that its attributes (or a subset) can easily be
assimilated

*  Some studies exist on icons, among them
— Chernoff' s faces
— Multidimensional icons
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Chernoff's face

- We are very good in distinguishing faces
- Studies show that a stylized face can bare till 18 attributes

Eye spacing

e

Eyebrow slope Head eccentricity

Eye eccentricity

Eye size
53, Fr—/ 74 Pupil size
ZEEWERAELA 29 4
St n=18 £ T4 .
Mose size

- < X Iy v In D
B —DDEDA £ — (FA) %
3, AMOBICHT 3, AMO
85— BBIES (LT, YO Mose width
LR ET bHEE LW
i3 g b RILE L,

(e Fv—27)

Mouth curvature

Mouth openness
Mouth width


http://www.qmss.jp/appstat/contents/presentation/ch36-1.jpg

Chernoff's faces

Affluence= benessere

Life in Los Angeles

*DERNVED FROM VARIOUS EDUCATION, INCOME AND HOUSING FACTORS ¥ 1971 2%
**DERMVED FROM VARKXIS HEALTH, CRIME AND TRANSPORT, TDN ACTORS at/red
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Multidimensional icons

» Looking for a place in which live ?
- Encoding eight attributes through an icon
« Searching on 56 dwellings was 200 % faster using icons..

L

0] = 100 O

house HE houseboat
£400,000 £300,000 £200,000

garage no garage no garage
central heating central heating no central heating

four bedrooms two bedrooms three bedrooms
good repair poor repair good repair
large garden small garden no garden
Victoria 15 mins Victoria 20 mins Victoria 15 mins
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Multiple coordinated views

25040 103731

70, 126

A histogram representing the
prices of a collection of houses.
The contribution of one house is
shown in yellow

Limits on Price identify a
subset of houses, coded
green
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Multiple coordinated views

Houses defined by the limits on Price are coded green in other attribute
histograms
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Multiple coordinated views

& 4 183 5129

Green coding applies only to houses which satisfy all attribute limits. Houses
which fail one limit are coded black, so if a black house is positioned outside a
limit it will turn green if the limit is extended to include it



Multiple coordinated views

s R Bedrooms GEEEEEE D Garden_Size GEEHEIEE

¢ ¢ 2586.9 5129

Even if no houses satisfy all attribute limits, black houses, which fail only one limit,
provide guidance as to the effect of relaxing limits
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Radviz + Parallel coordinates

* Radviz Pros
— Traditional representation (scatter plot)
— Not data crossing

— Easy 2D interaction through a pointer (direct
manipulation)

« Radviz Cons
— No details about dimensions' values

— Not unique correspondence between data and
screen points
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Radviz + Parallel coordinates

Parallel coordinates Cons

— Non traditional representation

— Data crossing

— Not easy interaction through a pointer

* e.g., selecting a car subsets requires SEVEN
range selections

Parallel coordinates Pros
— Detalls about dimensions' values

— Unique correspondence between data and screen
polylines
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Understanding Radviz

G

File Anchois  Radviz Mol S pliol-xRaddic Sl Colds C.P.C. HWP.C

Fsad®fie ScatierPlot Chusi. Radwiz [N =N [l - N = HPEC & S

Year
P Origin
L0 R = |
Accel
]

MPG

W Aot 7 sleweers i
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Selecting data subsets

é:%mv-yﬂrwl).lt-ﬂ-} cars.oke = 21012
e Anchors Radviz ScatterPlot  Scatterplot >RadViz  Selection  Colars CLP.C. WP, C
RadViz | ScatterPlot | Clust. Raowr | P.C. [ CP.C. | HP.C. | SP>PC

Year

Accel

Weight %

Horsep

i teme 7 dimoncinne
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Other proposals...

ETune Stack Calculator 1.3 [5:4My Documents'BeBaxandallD2.ksc] *

File Plot Resolution Help

Fender] Wi ] Marshall James IE serias} Benc 4 *

Zsic
5.94k

=10l

Bass |
[
Treble [

< ]

o1 2 3 458 & 7 &8 810

LagB

LagB
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Exercise (not evaluated)

» Connect to the http://graphs.gapminder.org

» Analyse the system

— Data
— Used visualization
— Interaction techniques

» Top ten visualizations

— 5 really expected
— 5 really unexpected
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Outline

- Data types & data complexity

Encoding of values

— Univariate data

— Bivariate data

— Trivariate data

— Multidimensional data

Encoding of relations
Lines

Map & Diagrams
Trees

Support for design
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Encoding of relations

- Relation? A logical or natural association between two
or more things; relevance of one to another; connection

Make Price (£) MPG Rating Age (yrs)
00 ® 0 © 0o 06 06 06 0 ©
Price £K | 10-12 ” 12- 14 ” 16-18 | Ford 15,450 31 | kkkax 3
T Chevy 12,450 27 Xk 4
John Stingy Bank
1930 Bentley ‘\‘
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Outline

- Data types & data complexity

Encoding of values

— Univariate data

— Bivariate data

— Trivariate data

— Multidimensional data

Encoding of relations
Lines

Map & Diagrams
Trees

Support for design
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Lines! (+ color + time)

Picts
Northumbria — -1 ' J
Mercia .
West Saxon :
South Saxon 3 |
Isle of Wight |
Kent g
Britons | -
1 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 1 1 1 1 1 1
550 600 650 700
Years AD

The incidence of warfare in early Anglo-Saxon England between 550 AD and 700
AD. Red indicates the aggressor, green the attacked
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Lines !

Originator

OOXOARAT—OmMwW—0OX>

Receiver

OCMWWW—IMSr I

Phone calls ?

B

L

NN
LN

C

V1
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Lines + color + partitioning + semantic zoom

Lenders

Properties

Applicants
Applicants PP

Introducers

A0
TRCOCK.
B m%R}“wngD R

OBS
nORG CRAT
R R Comovic
“Npon2 p.millister

14037 BATHE, M

Solicitors

Surveyors (b) mortgage = ipOteca
lender = prestatore
ot Agents J— surveyor=ispettore

(a) applicant= richiedente
accountant=contabile

A representation of mortgage activity (a). Lenders, properties (houses), buyers,
etc. are represented by small radial segments of an annulus as shown in (b), and
their relationships denoted by straight lines
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A mortgage fraud visualized & discovered

Notice how a pattern begins to
emerge — involving Archer (*), Harker (+),
Merryman (#) and one building society (1)

Properties

Lenders

Applicants

Solicitors | =
P

Surveyors
Estate Agents

Accountants

A threshold has been imposed to suppress the display of normal behavior. As a
result, unusual behavior is revealed by the patterns formed by the lines



Representing connection between people

* Increasing interest about the matter

* Intelligence analysis
— associated with chart
— timeline chart
— for annotations
— for explaining

» social networks /
— facebook visualization

ContactUs = Download Center Info Request

Europe _'_J

12 Limited (2006)
. @ a successful story
B (now IBM)

Learn More »
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Association chart about African bombing

e imm

Al-Qaeda Bombings of the R
US Embassy Mairobi and the

US Embassy Dar Es Salaam - By — E |
August 7, 1998 =

i

I_,._I{

il
i

e
A o A

i

FEE BAEIEBEAE 3 ERETTY

PR SUETrEE® NFEE B HEIEE EELL P = -
-
]
E Powered By Geneals
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Timeline chart about Kennedy assassination
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Social networks

—A

%

Social choices of
fourth grade
students

In a school

boys chose boys

girls chose qgirls
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Socilal networks

Social choices of
employees In

a department store

during recreational activities
(coffee break)
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Socilal networks + color

gender,
ethnicity,
marital status ?
no...
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Socilal networks + color

Age!

(blue <30, 30 <yellow <40, red >40)
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Do not forget physical connection...
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Outline

- Data types & data complexity

Encoding of values

— Univariate data

— Bivariate data

— Trivariate data

— Multidimensional data

Encoding of relations
Lines

Map & Diagrams
Trees

Support for design
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Maps & diagrams

Swimming Golf

Pool Course Restaurant

Hotels

Restaurant

GTMMOO®T>

A Venn diagram
might help
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More hotels

Restaurant
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Representing Venn diagrams: InfoCrystal

i Bedrooms ST E G S T Garden_Size S

3 4 185 2129

Il wliaibl s [
b Bl |, L ] L 4 l Price
; E % % Number of Garden
bedrooms size

InfoCrystal allows visual queries to be made concerning price, garden size and
number of bedrooms. The asterisk represents houses satisfying criteria on price
and garden size but not number of bedrooms
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Back to the hotels

Swimming Golf
Pool

what does
1 mean?

Restaurant Restaurant
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Cluster maps

Restaurant

D

Rest (13)

<

e

/

I

v

e
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Cluster maps

J‘iﬁ.#

oo v
(Swim (11) ) (Golf (11) )

D

d

Gym {E}W

o
-
o

While Venn
diagrams and
InfoCrystal

do

not scale

Cluster Maps do!

— Empty?
If a hotel has Gym

It always has another
facility
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Outline

- Data types & data complexity

* Encoding of values
— Univariate data
— Bivariate data
— Trivariate data
— Multidimensional data

* Encoding of relations
* Lines

* Map & Diagrams

* Trees

»  Support for design
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Tree representation

- Tree are a particularly interesting kind of graphs (a lot
of data relations have a hierarchical structure)

/ designated root node

-

leaf nodes

parent of A

sibling of A

<«4+———child of A

™

leaf nodes 107



Trees are hard to draw

- They require more horizontal then vertical space

« There exist a lot of proposals for automatically draw
trees (and graphs)
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3D trees

All nodes subordinate to a given node are arranged into a 3D cone
More compact
Occlusions: it requires strong interaction support

Video 02
Note the animation
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3D trees

A reorientation, more convenient for the textual labelling
110



Tree maps

¥

The Tree

Formation of the
Tree Map

»

The Tree Map
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Tree maps

« Slice-and-dice, more suited for including text and images

Tree

Tree Map

112



Tree maps

« Vertical and horizontal alternation
« Hierarchy is not easy to discern

-- Treemap

annual report letter

annual Feport letter annual repart latter

Open house

MYl slides Open house slides 94

Open house 93

Open houze slides 93

R
&
f

tree-rnap 1

Open house 32

Outline
—- Hiztory --:1994 Dtutorial:

Unknon
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Smartmoney

M|
Health Care

Financial

Litiltties

Basic Mat...

Consumer Cyclicals b

@ m

i
Technoloogy

Capital Goods

N

Transport

C ommunication

N

C ohsumer Staples




Treemap + color + filtering

3. Product Efficiency -

Ciryers-Electric

A, Total Revenue v

WWazhers

1. Location - Product -

i ronuawes

Ranges-Elactric

DE-650 ——————h

RE-820 GC-777 — — ]
Rewenue: 62,120 Rewenue: §52.40h Rewve...

Rework Cost: $680,173 .35 Rework Cost: Rewor. ..

Failure Rate: 2.90% P56, 24200 Failure

Failure Rate: 2.50% Rate:...

GC-740
Rewenue:
F25.59h
Rework
Cost:
403,087 1
Failure

RE-650 Deep Freeze 19.3 FU-290

RE-653 Rewvenue: :

Rewenus: 14 25h Rate: 4.70° proguced at the Milford Plant
F21.12m

Rework

: Shipped: 17,5559 Rewvenue: §11,483 782.20
Refrigerat oilog: 1036 Rework Cost: $237,140.10
Failure Rate; 5.9%

Cost:...

=Upright

RangesGas

;S\;’ZT‘EE: 25 Gt Revenue: Product Efficiency: 97.935%
Rework Cost: F22 390
$320,757 .98 Fewark Cost:... Retail Price: $654.00

Alr Conditioners
Air Purifiers
Dehumidifiers
Distwwashers
Dirvers-Electric
Dryars-Gas

Failure Rate: 2.00%

Product Categony: Freezesr-Unright

FreezersC...

Click for More Options

ER-700
Rewvenue:
F17.74h4

Rewo...
Failur...

Rewe. ..

Revenue:...

Failure

Displaving: BE of 135 Products
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Hyperbolic browser

* Rescuing (more or less) the tree design

root node

The further away a node is from the root node, the closer it is to its superordinate
node, and the area it occupies decreases
The limit is the pixel... 116



Interaction !

Fle Edt “iew Layout
J L | n e | B a® A %~ | =R S B | é‘ inxight {“ ‘
N

ORGZCHART

Presentation  “ariables Options  Help

=

(a) The reporting structure of the employees of a company. (b) One employee of
interest, Rachel Anderson, has been moved towards the centre, revealing her
subordinates 117



The Library of Congress

[ Lib of Cong.gdf - HtDema
File Edit “fizw Lapout Presentation “Varabler Options Help

=1 E3

[ # *-] &% & [#- & £ K| B N H = o= €

I inxight -D("

LIEOFCONG

Words and Deeds in Ame

%ﬁ%ﬁy‘/%/

Feady

ENCan Tr=

__

te fre e _%
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Hyperbolic browser demo

* Video 04
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Outline

- Data types & data complexity

* Encoding of values
— Univariate data
— Bivariate data
— Trivariate data
— Multidimensional data

* Encoding of relations
* Lines

* Map & Diagrams

* Trees

« Support for design
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Representation design

change blindness

derived structure
visibility

perceptual issues .
derived values

popping out
brushing O

Techniques Concepts
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