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datadata
INDUSTRIAL REVOLUTION OF DATA

Joe Hellerstein, UC Berkley, 2008



HOW MUCH DATA IS THERE?
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2010: 1.2 zettabytes 
2013: 4.4 zettabytes 
2020: ~40 zettabytes

[Gantz et al 2011] http://www.jamesshuggins.com/h/tek1/how_big.htm6
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                           200x all words ever spoken by humans
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The ability to take data—to be able to understand it, to 
process it, to extract value from it, to visualize it, to 
communicate it—that’s going to be a hugely important 
skill in the next decades... !
!

Because now we really do have essentially free and 
ubiquitous data. So the complimentary scarce factor is the 
ability to understand that data and extract value from it.

Hal Varian, Google’s Chief Economist  
The McKinsey Quarterly, Jan 2009
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source: lsst.org



source: CERN / Maximilien Brice



sources: AbyssExplorer, hint.fm/wind, Wordle
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why does visualization work?
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 1. cognition is limited!

 2. memory is limited
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visualization 
1. uses perception to point out interesting things.
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visualization 
1. uses perception to point out interesting things.
2. uses pictures to enhance working memory.
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given these 50 numbers . . . 
. . . what number appears most often?
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given these 50 numbers . . . 
. . . what number appears most often?



vi⋅su⋅al⋅i⋅za⋅tion 
noun, plural -s

1. formation of mental visual images!
2. the act or process of interpreting in visual terms or  
of putting into visible form
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“Computer-based visualization systems provide visual 
representations of datasets intended to help people carry 
out tasks more effectively..”

Tamara Munzner
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“It is things that make us smart”
Donald Norman

http://citrinitas.com/history_of_viscom 26
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Visual Thinking Collection, Dave Grey28

“It is things that make us smart”
Donald Norman



query exercise . . .

29



query exercise . . .

TRIGLYCERIDE LEVEL
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Which gender and income level shows a different 
effect of age on triglyceride levels?

QUESTION:
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Which gender and income level shows a different 
effect of age on triglyceride levels?

QUESTION:



Why do we create visualizations?
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-answer questions

-generate hypotheses

-make decisions

-see data in context

-expand memory

-support computational analysis

-find patterns
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Why do we create visualizations?
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-record information!
!

-analyze data to support reasoning!
!

-confirm hypotheses!
!

-communicate ideas to others

VISUALIZATION GOALS
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RECORD INFORMATION
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Leonardo da Vinci 1485
34



Galileo 1610
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E. J. Muybridge 1878 36



http://www.moon.com/destinations/utah/salt-lake-city/sights/university-utah

http://www.moon.com/destinations/utah/salt-lake-city/sights/university-utah


ANALYZE DATA
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THE CHALLENGER 
DISASTER

source: Wikipedia



40 source: E. Tufte



41 source: E. Tufte



DATA IN CONTEXT

John Snow 1854
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DATA IN CONTEXT

John Snow 1854
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REVEAL PATTERNS
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-WHAT!

-WHY!

-WHO!

-HOW
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Miriah Meyer!
assistant professor!
School of Computing and Scientific Computing and Imaging Institute!
University of Utah!
!
WEB 4887!
miriah@cs.utah.edu
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born in Martinsville, VA

year 0

dad buys a Commodore64

Miriah Meyer!
assistant professor!
School of Computing and Scientific Computing and Imaging Institute!
University of Utah!
!
WEB 4887!
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year 10

decide to become an astronaut
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year 10

decide to become a surgeon

decide to become an astronaut
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decide to become a surgeon 
on a space station

year 10

decide to become a surgeon

decide to become an astronaut
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decide to become a surgeon 
on a space station

year 10

decide to become a surgeon

decide to become an astronaut

start college at Penn State
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finish BS in astronomy

year 20
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software engineer at Raytheon 

finish BS in astronomy

year 20
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discover computer graphics, 
realize CS is cool

software engineer at Raytheon 

finish BS in astronomy

year 20
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start grad school at the U

discover computer graphics, 
realize CS is cool

software engineer at Raytheon 

finish BS in astronomy

year 20
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year 30

finish PhD in computer science
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year 30

postdoc at Harvard University

finish PhD in computer science
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assistant professor at the U in 
School of Computing and SCI

year 30
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assistant professor at the U in 
School of Computing and SCI

year 30

postdoc at Harvard University

finish PhD in computer science

WE ARE HERE

63



YOU
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-WHAT!

-WHY!

-WHO!

-HOW
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The goal of this course is to introduce 
students to the principles, methods, and 
techniques for effective visual analysis of data.!
!
We will discuss visualization techniques for a 
broad range of data types: from spatial data 
(simulations, sensors, etc) to non spatial data 
(graphs, tables, text, etc). 
!
You will gain experience in using cutting-edge 
visual analysis tools, as well as in developing 
your own interactive visualization tools.
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CONTENT
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FOUNDATIONS

-design!

-perception!

-data and tasks!

-visual encoding!

- interaction!

-multiple views!

-filtering and aggregation
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TECHNIQUES
- tabular data!

-graphs and trees!

- text!

-sets!

-maps!

-scalar fields!

-vector fields!

- tensor fields
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NUTS & BOLTS
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SCIVIS vs INFOVIS
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GROUND RULES
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-be respectful of everyone’s time!

-come to class prepared!

-critique ideas, not people!

-discuss ideas together, do the assignments on 
your own!

-be engaged!



L2: Design

REQUIRED READING
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