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BURNING QUESTIONS?



PREVIOUSLY, ON CS 7250...



Analysis

Why is the user analyzing / viewing it?

What data is shown?

How? How is the data presented?



Analysis

TASK ABSTRACTION

How? VISUAL ENCODING

DATA ABSTRACTION



DATA ABSTRACTION

@ Data Types @ Attribute Types
> |[tems = Attributes > Links = Positions 2 Grids 2 Categorical

+ O H A

(®) Data and Dataset Types

Tables Networks & Fields Geometry Clusters, > Ordered
p Trees Sets, Lists 2 Ordinal
Why abstract: RPN
Attributes Links Positions Positions
Attributes Attributes = Quantitative

Avoids domain -

@ Dataset Types

o o @ Ordering Direction
S p e C | fl C te r m S t h u S = Tables 2> Networks = Fields (Continuous) ’ t

2 Sequential

Attributes (columns) Grid of positions

easier to apply to R S 1 =
other cases (broadly k, —

Value in cell > C CIlC
= Multidimensional Table > Trees y

applicable results). l/ A O
R vaiue in cell

Attributes

2> Geometry (Spatial)

@% Position

() Dataset Availability

2 Static =2 Dynamic

.
o... L .. —>



TASK ABSTRACTION

Why abstract?

Avoids domain
specific terms thus
easier to apply to
other cases (broadly
applicable results).

¥ Actions
@ Analyze
= Consume
2 Discover - Present - Enjoy
ol St il ©)
/ / / .|I|I|..
o B
= Produce
> Annotate = Record = Derive
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)Q [_L\' = Ve
A == e

(®) Search

Target known Target unknown

Location

* *e  lLook “le*s Browse
known P ) N
Location @.> Locate "@-> Explore
unknown ’ )
@ Query
> > Compare =2 Summarize

dentify
| s

&

@ Targets

(®) AllData

%

2 Trends 2 Outliers = Features
‘ ‘ ®e o LIPS v
(@) Attributes
2 One 2> Many
= Distribution = Dependency = Correlation = Similarity
-I|I|I|- °o—eo
> Extremes
il

(®) Network Data

2 Topology
A Z * +
2 Paths

A

@ Spatial Data
2 Shape



\(‘3' Actions

Task Analysis .

High-level

Visualization for Public Transit zromame o
Devellzpment Cal e ©
m L ..
INSTRUCTIONS: o
. = FProduce
® Break-out into groups of ~3 people. > Annotate > Record > Derive
® Pretend you are transportation engineers, e.g., for )q (\A = 5> L

the MBTA, City of Boston.
® Discuss the “domain tasks” and classify the tasks. 5) search Mid-level

® Save your notes for a later exercise!!! Farget known Parget unknown
-
Retrieve Value How long is the movie Gone with the Wind? ocation Lookup *(e*y Browse
. Low-level o '
Filter What comedies have won awards? _
rocation @' Locate ) @'. Explore
Compute Derived Value How many awards have MGM studio won in total? unknown oA AR P

Find Extremum What director/film has won the most awards?

Sort Rank movies by most number of awards.

3 Query Low-level

Determine Range What is the range of film lengths?

= Identify = Compare = Summarize
Characterize Distribution What is the age distribution of actors? EECECEECE
: : : EEEETEETH
. . Are there exceptions to the relationship between number of awards won and total -
Flnd Anomalles movies made by an actor? T o \/ - ..== ==

v

_/

Cluster Is there a cluster of typical film lengths?

Correlate Is there a trend of increasing film length over the years?




V I S U A I_ E N CO D I N G Encode Manipulate Facet Reduce

(® Arrange ® Change (® Juxtapose (® Filter
> Express > Separate ‘ . @ et ‘ | ‘ =====  =====
Ny — = — T
L ... m
3 Order > Align (® Select (® Partition (® Aggregate
- LI [ ====>> EEEEm
‘..-'lp L_nl ‘ o ===2=)" ananm
>
Jse (® Navigate (® Superimpose ® Embed
“ (™
® Map L
from categorical and ordered -
attributes
2 Color
2 Hue 2 Saturation = Luminance
HEN ] ] o |
2 Size, Angle, Curvature, ...
- B . /e | ) ) D
2 Shape
+ O 0 A
2 Motion
Direction, Rate, Frequency, ...
& e

° Co



Arrange Tables

(® Separate, Order, Align Regions

2> Separate > Order > Align
u
;.rl .uu"E
. Mmiiil
2 1 Key 2> 2 Keys 2> 3 Keys 2> Many Keys
List Matrix Volume Recursive Subdivision
EEEEE ; Eiii 5
Key: an independent attribute that can be Categorical or Ordinal

used as a unique index (Tableau Dimension)

Value: a dependent attribute (i.e., cell in a

Categorical Ordinal, or
table) (Tableau Measures)

Quantitative
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Now, ON CS 7250...



How?

hor

Analysis

DATA ABSTRACTION

TASK ABSTRACTION
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GOALS FOR TODAY

® | carn (more) about visual encodings, esp. arranging
tables

® | earn how to pick appropriate visual representations
based on attribute type and perceptual properties
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Arrange Tables - two keys
2> 2 Keys

Matrix

i

A

V‘\/

STREAMGRAPH

Byron & Wattenberqg, 2008 14



http://leebyron.com/streamgraph/

2> 2 Keys

Matrix

Arrange Tables - two keys

STREAMGRAPH

Bostock, 2018
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https://bl.ocks.org/mbostock/4060954

) Arrange Tables - two keys
2> 2 Keys

Matrix Find Movie

2‘1
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NY Times, 2008 16



http://www.nytimes.com/interactive/2008/02/23/movies/20080223_REVENUE_GRAPHIC.html?_r=0

2> 2 Keys

Matrix

Arrange Tables - two keys

Shrek
the Third Pirates of the Caribbean:
At World’s End
Best ..o+ 71

En Rose

Knocked

Up
Ocean's
Thirteen Fantastic Four:
Rise of the
Silver Surfer
Evan
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| Now
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Byron & Wattenberqg, 2008



http://leebyron.com/streamgraph/

2> 2 Keys

Matrix

Arrange Tables - two keys

Rio2016

A Visual History of Which Countries

Have Dominated the Summer Olympics

United States
U.S.

st £ rd
a Britain :

!

'

France

World
War |

By GREGOR AISCH and LARRY BUCHANAN UPDATED August 22, 2016

United States
boycott of the 1980
Olympics in Moscow —

)
Yy
— —— Soviet Union |
y :
1Z| T —
Ge Ry - -~
No East Germany
Olympic
Games
held
during
World
War Il

Just 10 countries — the United States, Australia and eight

Soviet Union boycott of the

-'84 Olympics in Los Angeles
//"_

United States

China

Unified x,-/ .
Team Russia

/

AR
S L
G : Britain
Australia
France
Italy

Other countries in Europe

Other countries in Asia

Other countries N Nortp America

Africa

South America

NY Times, 2016
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http://www.nytimes.com/interactive/2016/08/08/sports/olympics/history-olympic-dominance-charts.html

Math

85
90
65
50
40

Table
Physics Dance
95 70
80 60
50 90
40 95
60 80

Arrange Tables - Axes

Drama

65
50
20
80
20

Math

Physics

Dance

Drama

Scatterplot Matrix

A -

>
A @

>
A @

>
A L]

>

Physics

Dance

>

>

>
A

@
@
>
Drama

Parallel Coordinates

Math

A
100+

90-
80-
70-
60-
50-
40-
30-
20-
10-

0-

Physics

Dance Drama
A A
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Arrange Tables - Axes

(@ Axis Orientation
2> Rectilinear 2> Parallel 2> Radial

I
I



Arrange Tables

'/
¢I0

2 Radial

2> Rectilinear

t x Tt~
— —

. I
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https://bl.ocks.org/Fil/6d9de24b31cb870fed2e6178a120b17d

2> Radial
x 1

“— —

I\
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2> Radial
x 1

+“— —>
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DIAGRAM or rue CAUSES or MORTPALITY

2
APRIL 1855 ro MARCH 1856.

IN THE ARMY IN THE EAST.

K s B d A
0‘, g ‘)‘. __.«"'
%Y 9&'8' o 0’0\‘\ o
Vinye y3swa®®

The Areas of the blue; red, & black wedges are tack measured. from
the cenlre as the common vertea.

Thhe blue wedges: measured from the cenire of the cirele represent area
for area the deailis from- FPreveniible oy Mitigable Zymotice diseases; the
red wedges measured from the cenire the dealls from wourds, &the
black wedges measured. from the cenitre the deaths from all other causes.

T?he black line across the ved triangle in Nov. 1854 marks the boundary
o the deaihs Trom all other cawses during the monily.

I October 1854, & April 1555, the black area cotrcides with the red,;
wdanuary & Febriary 755 the blie cotncudes with the black:.

The entire areas may be compared by tollowing the blue. the ved & the
black lines enclosing them .

FLORENCE NIGHTINGALE (C. 1858)

APRIL 1854 ro MARCH 1855.
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9 P a r a I I eI cylinders displacement (cc) power (hp) weight (Ib) 0-60 mph (s) year
8.0 = - L )
450 — =

24 Note: Higher is worse
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https://bl.ocks.org/jasondavies/1341281

Arrange Tables — Many Keys (Tree)
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https://finviz.com/map.ashx

IN-CLASS EXERCISE:
DESIGN FROM TASK ANALYSIS



In-Class Design

INSTRUCTIONS:

® |nh-Class Desigh — Task

Analysis—>Visualization for Public

Transit Development on Canvas

(® Magnitude Channels: Ordered Attributes

Position on common scale

Position on unaligned scale

Length (1D size)
Tilt/angle

Area (2D size)
Depth (3D position)
Color luminance
Color saturation
Curvature

Volume (3D size)

——

Same

Same

TaSk AnalySiS%Visualization for Channels: Expressiveness Types and Effectiveness Ranks
Public Transit Development
38 min

Most P

Effectiveness

4 Least

(® Identity Channels: Categorical Attributes

Spatial region - M B
Color hue . .
) t.) o ©
Motion o ® G
Shape + O®© 0 A

28


https://canvas.instructure.com/courses/1781732/assignments/13731208/

