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Motivation

Data is typically described with the domain language

In order to visualize it, it needs to be translated to more abstract
structures that we know how to represent

Examples
o Retweets with the hashtag #GiletsJaunes: network data

o Movement of wolves: spatial data

= Tables 2 Networks 2 Fields (Continuous) > Geometry (Spatial)
Attributes (columns) Grid of positions
Items Link el # N
(rows) Position
T Node ﬁ
(item)
Cell containing value Attributes (columns)
Value in cell
2> Muiltidimensional Table > Trees
o Ap
Key 2
\.:— Value i cell A dataset is any collection of
furbutes information that is the target of
analysis
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https://earthlymission.com/gps-tracking-shows-how-much-wolf-packs-avoid-each-others-range/
https://twitter.com/fs0c131y/status/1070978229224267776
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Continuous fields

Each cell in a field contains
measurements or computations
from a continuous domain

Scientific visualization

Multivariate (#attributes)
o Scalar field
o Vector field
o Tensor field

Multidimensional (#keys)
02-D
03-D
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Dataset types

@ Data and Dataset Types

Tables Networks & Fields Geometry
Trees
Items Items (nodes) Grids Items
Attributes Links Positions Positions
Attributes Attributes

@ Data Types
2 ltems = Attributes = Links = Positions
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Clusters,
Sets, Lists

Items

= Grids
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Dataset types

@ Dataset Availability

= Static = Dynamic

[ .
..-. LR e ® —>

Static = offline (entire dataset available all at once)

Dynamic = online (dataset information trickles in over time)
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Attribute types

@ Attribute Types

=>» Categorical =>» Ordered
+ . - A = Ordinal = Quantitative
W —
(®) Ordering Direction
=> Sequential => Diverging => Cyclic

—_— —t— @)
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Attribute types

A B C | S T u
Order ID_Order Date Order Priority Product Container Product Base Margin Ship Date

3 10/14/06 5-Low Large Box 0.8 10721706

6 2/21/08 4-Not Specified Small Pack 0.55 2/22/08
32 7/16/07 2-High Small Pack 0.79 717/07
32 7/16/07 2-High Jumbo Box 0.72 717/07
32 7/16/07 2-High Medium Box 0.6 7/18/07
32 7/16/07 2-High Medium Box 0.65 7/18/07
35 10/23/07 4-Not Specified Wrap Bag 0.52 10/24/07
35 10/23/07 4-Not Specified Small Box 0.58 10/25/07
36 11/3/07 1-Urgent Small Box 0.55 11/3/07
65 3/18/07 1-Urgent Small Pack 0.49 3/19/07
66 1/20/05 5-Low Wrap B: 0.56 1/20/05
69 6/4/05 4-Not Sp Senail Rack 0.44 6/6/05
69 6/4/05 4-Not Sped . ) 0.6 6/6/05
70 127806 sion | quantitative 0.59 12/23/06
70 12/18/06 5-Low : 0.82 12/23/06
9% 4/17/05 2-High ordinal 0.55 4/19/05
97 1/29/06 3-Medium | (< P 0.38 1/30/06
129 11/19/08 S-Low ategorl al 037 11/28/08
130 5/8/08 2-High el Eox 0.37 5/9/08
130 5/8/08 2-High Medium Box 0.38 5/10/08
130 5/8/08 2-High Small Box 0.6 5/11/08
132 6/11/06 3-Medium Medium Box 0.6 6/12/06
132 6/11/06 3-Medium Jumbo Box 0.69 6/14/06
134 5/1/08 4-Not Specified Large Box 0.82 5/3/08
135 10/21/07 4-Not Specified Small Pack 0.64 10/23/07
166 9/12/07 2-High Small Box 0.55 9/14/07
193 8/8/06 1-Urgent Medium Box 0.57 8/10/06
194 4/5/08 3-Medium Wrap Bag 0.42 4/7/08
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Attribute semantics (meaning

Attribute type does not tell us about its semantics

Key vs. value LA T ——
. Order ID_Order Date __ Order Priorit Product Container _Product Base Margin _Ship Date
3 10/14/06 S-Low Targe Box 08 10721706
: 6 2/21/08 4-Not Specified Small Pack 055 2/22/08
o Keys are unique 32 7/16/07 2-High Small Pack 079 717107
. 32 7/16/07 2-High Jumbo Box 072 717107
attributes that act as an 32 7/16/07 2-High Medium Box 06 7/18/07
. 32 7/16/07 2-High Medium Box 0.65 7/18/07
35 10/23/07 4-Not Specified Wrap Bag 0.52 10/24/07
index to look u pva lues 35 10/23/07 4-Not Specified Small Box 0.58 10/25/07
36 11/3/07 1-Urgent Small Box 055 11/3/07
65 3/18/07 1-Urgent Small Pack 0.49 3/19/07
66 1/20/05 5-Low Wrap Bag 056 1/20/05
69 6/4/05 4-Not Specj 0.44 6/6/05
69 6/4/05 4-Not Sped st 0.6 6/6/05
70 12nene siow | qUantitative 059 12/23/06
70 12/18/06 5-Low e 082 12/23/06
96 4/17/05 2-High Ordlndl 0.55 4/19/05
97 1/29/06 3-Medium | cat e 1Cs 038 1/30/06
129 11/19/08 S-Low ategor ical 037 11/28/08
130 5/8/08 2-High ey 037 5/9/08
130 5/8/08 2-High Medium Box 0.38 5/10/08
130 5/8/08 2-High Small Box 06 5/11/08
132 6/11/06 3-Medium Medium Box 0.6 6/12/06
132 6/11/06 3-Medium Jumbo Box 069 6/14/06
134 5/1/08 4-Not Specified Large Box 082 5/3/08
135 10/21/07 4-Not Specified Smal Pack 064 10/23/07
166 9/12/07 2-High Small Box 0.55 9/14/07
193 8/8/06 1-Urgent Medium Box 057 8/10/06
194 4/5/08 3-Medium Wrap Bag 0.42 4/7/08
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Temporal semantics

Temporal = relates to time

Complicated to handle
o Hierarchical structure
o Cyclic

o Transformations and aggregations can be challenging (weeks do not fit
neatly into months)

Can be values or keys

2,684 contributions in the last year

Dec Jan et Mar Apr May Jun Jul Aug Sep Oct Mov
EEIEEETE EE u u u u
u u | EEE EE | ]
| ] u
u u
| ] HE | | ]
| [ Il |

(] ] [ 1] u u u
Learn how we count contributions, Less EEE nore
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Hierarchical attributes

Some attributes may have an internal hierarchical structure
o Dates (individual days, weeks, months, ..., centuries)
o Spatial regions

o Taxonomies
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Implications for design

Design choices highly depend on the type and values of the
data (color, chart type, ...)

@ Attribute Types

=> Categorical => Ordered
+ . . A = Ordinal - Quantitative
L]
e —
(3® Ordering Direction
=> Sequential => Diverging => Cyclic

— +—— O
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MARKER
Line chart: Time or other ; D
continuous value -7 e Lo
.
What can be placed on the x axis? T e e o e
Tkl
discrete points.
Bar chart: Category or discrete i . BAR SPACING
3 AR W H =« .
time ‘
z * BAR HEIGHT
. Represents
values of each
. category.
CATEGORIES OR TIME
Values displayed by category, ane bar each.


https://flowingdata.com/charttype/line-chart-type/
https://flowingdata.com/charttype/bar-chart-type/

