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Information Visualization 
Part 1

Deepak Kumar

BIG DATA

• Data intensive computing
capture
curation
storage
search
sharing
analysis
visualization
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Data Science
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Data Science
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Data Science
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What is Data Science?

• The process of using data in the wild unstructured, 
unformatted, multiple sources,…

• Involves

– Acquiring (finding and storing)

– Analyzing 

– Discovering Patterns/Stories

– Presenting results
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Data Science

COMPUTER 
SCIENCE

acquire

parse

MATHEMATICS, 
STATISTICS AND 
DATA MINING

filter

mine

GRAPHIC 
DESIGN

represent

refine

INFOVIS AND 
HCI

interact
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What is Data Science?
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unformatted, multiple sources,…
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– Acquiring (finding and storing)
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Visualizing Data
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What is Data Visualization?
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What is Data Visualization?
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Data

What is Data Visualization?
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Data

Visual
Representation
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What is Data Visualization?
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Data

Visual
Representation

Presentation

What is Data Visualization?
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Data

Visual
Representation

Presentation

Understanding
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A Little History…
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William Playfair, 1786
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John Snow, 1854
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John Snow, 1854
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John Snow Pub, London
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Charles Joseph Minard, 1869
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W.E.B. Du Bois, 1899
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W.E.B. Du Bois, 1899
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W.E.B. Du Bois, 1899
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The Visualization Process

ACQUIRE

PARSE

FILTER

MINE

REPRESENT

REFINE
INTERACT
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The Visualization Process

ACQUIRE

PARSE

FILTER

MINE

REPRESENT

REFINE
INTERACT
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INFORMATION
RETREIVAL

INFORMATION
ANALYSIS

INFORMATION
DISSEMINATION

Example: Data
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Example: Data
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Can be used to answer simple questions:
• What was the % of online sales in April 2016?
• What was the % of store sales in June 2012?
• In January 2015, which channel had the second largest % sales?

What about broader questions?
• Can you identify the trends about channels over time?
• When did % sales from online overtake the store sales?
• During which periods did the channels most accelerated upward

or downwards changes?
• What if this table was thousands of rows and dozens of columns?

Example: Data
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Can be used to answer simple questions:
• What was the % of online sales in April 2016?
• What was the % of store sales in June 2012?
• In January 2015, which channel had the second largest % sales?

What about broader questions?
• Can you identify the trends about channels over time?
• When did % sales from online overtake the store sales?
• During which periods did the channels most accelerated upward

or downwards changes?
• What if this table was thousands of rows and dozens of columns?

We can LOOK at data but we cannot really SEE it.
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What is Data Visualization?

11/13/2019 29

Data

Visual
Representation

Presentation

Understanding

Example: Data+Visual Representation
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What is Data Visualization?
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Data

Visual
Representation

Presentation

Understanding

Example: Presentation
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What is Data Visualization?
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Data

Visual
Representation

Presentation

Understanding

Example: Understanding
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Understanding: Three Phases
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Example: Understanding
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Example: Perceiving

• What chart is being used?

• What items of data do the 
marks represent?

• What value associations 
do the attributes 
represent?

• What range of values are 
represented?

• Are the data and its 
representation 
trustworthy?
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Example: Perceiving

What do I see?
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Example: Interpreting

What does it mean, given the subject?
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Example: Comprehending

What does it mean to me?
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Understanding: Three Phases
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Anatomy of a Chart
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Anatomy of a Chart
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•Scaffolding

Anatomy of a Chart
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•Scaffolding
•Content
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Visual Encoding

• Marks
Visual placeholders representing data items (point, line, shape)

• Attributes
Variations in visual appearance of marks to represent values 
associated with each item (position, size, angle, color, etc.)
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How to read a chart

1. Read the Title, introduction (or caption), and source.

2. Look at the measurements, units, scales, legends.

3. Identify the methods of visual endoding: Color, 
position,shape, size, etc.

4. Read annotations.

5. Take a bird’s-eye-view to spot patterns, trends, and 
relationships.
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A chart is a visual argument.
-: Alberto Cairo
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Chart Types (CHRTS)

• Categorical
Comparing categories and distributions of quantitative values

• Hierarchical
Revealing part-whole relationships and hierarchies

• Relational
Exploring correlations and connections

• Temporal
Plotting trends and intervals over time

• Spatial
Mapping spatial patterns through overlays and distortions
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