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Roadmap 

What is visualization? 
Why should we do it? 

 Why should we try to it well? 
How do we know if it’s any good? 
 
The basic strategy on how to do it 











Mike’s Definition 

Visualization: 
 
A picture designed to help some one 
do some thing 



Any Picture? 







Some of the principles for communicating 
with pictures are universal 
 
But we will focus on certain kinds of 
pictures 



Picture? 











Lesson: 
Don’t worry about 
implementation 



Um… 
What should we worry about? 



Computer-based 
visualization systems 
provide visual 
representations of 
datasets designed to 
help people carry out 
tasks more effectively. 
 

 Munzner, VAD, p.1 





Why visualization? 
 And not something else 

Why good visualization? 
 Since it takes work 



Because it can help you do things better 
 
Because it extends your brain 
 
Because your eyes are really good 



What does Why tell us about How? 

Because it can help you do things better 
  

Because it extends your brain 
 
Because your eyes are really good 
 
Because some messages are easier to see 



What does Why tell us about How? 

Because it can help you do things better 
 so consider task! 

Because it extends your brain 
 amplify cognition! 

Because your eyes are really good 
 so pay attention to perception! 

Because some messages are easier to see 



How do you do it? 



Mike’s 4-part plan to Vis 

Task 
 
Data / Resources 
 
Design 
 
Implementation 



Task 

We don’t get to make pictures because 
they’re cool 
 
Design Bravery: 
Design to achieve a task 
Designs might not be good at other tasks 











Task 

What might you want to do with it? 
 
What can you actually do with this design? 



Data 

Flight connectivity 



Design 

All of these have the same basic design 
 
Map 
Arcs connecting cities 



Re-Design 

Is there an alternative that addresses a 
task? 
 
Can you improve the detail decisions? 
Is there a different strategy? 
 
Think differently! Be Bold! 









The Vis Design / Re-Design Game 

4 Moves 
 
Layout 
Encoding 
Data Transformation (derive) 
Interact 



Playing the game 
An example 







Layout (sort) 





Encode (color) 







Transform  
(compute rounding error) 





But how do we know that 
it’s good? 
The great religions of visualization 



My visualization is good if… 

Designer-ism / Rationalism 
I can convince myself (have a good argument) 
Results-ism 
I get the desired outcomes 
Principles-ism 
I adhered to the dictated principles 
Empiricism 
I ran an experiment that shows it 
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NESTED	  MODEL	  
Munzner 2009

domain situation 

data/task abstraction
encoding/interaction technique

algorithm



Original 
Domain Situation 
 
Data/Task Abstraction 
 
Encoding/Interaction 
 
Algorithm 

Mike’s Modified 
Concrete Task/Problem 
 
Abstract Task/Problem 
 
Design Choices 
 
Details 

 design details 
 implementation 



Original 
Domain Situation 
 
Data/Task Abstraction 
 
Encoding/Interaction 
 
Algorithm 

Mike’s Modified 
Concrete Task/Problem 
 
Abstract Task/Problem 
 
Design Choices 
 
Details 

 design details 
 implementation Use markers, not pencils 

Use a Brewer categorical color set, Red for UWisc 

Scatterplot, encode category with color 
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NESTED	  MODEL	  
Munzner 2009



Don’t bother solving the 
wrong problem well. 



Principle-ism 
It’s good if it adheres to principles 



Where do principles 
come from? 



Universal truths? 
Common sense?  
Folklore? 
Opinions? 
 
Good for low-level critique 
Less good for synthesis, high-level goals 





Tufte-ism 
It’s good if it adheres to Tufte’s principles 
 



Edward Tufte 

62	  

Professor	  Emeritus	  at	  Yale	  
University,	  

where	  he	  taught	  courses	  in	  staCsCcal	  
evidence,	  informaCon	  design,	  and	  

interface	  design.	  	  

	  
He	  is	  noted	  for	  his	  wriCngs	  on	  

informaCon	  design	  and	  as	  a	  pioneer	  
in	  the	  field	  of	  data	  visualizaCon.	  	  

	  

	  
	  

	  

hJp://www.edwardtuMe.com/tuMe	  



Tufte’s Principles 

Maximize Data to Ink Ratio 
Avoid the Lie Factor 
 
 
Comparisons   Integration of Evidence 
Causality    Documentation 
Multivariate   Content 



Tufte’s Rules 
summary from web 
1. Show your data 
2. Use Graphics 
3. Avoid Chartjunk 
4. Utilize Data-ink 
5. Use Labels 

6. Utilize Micro/Macro 
7. Separate Layers 
8. Use Multiples 
9. Utilize Color (?) 
10. Understand Narrative 

hJp://sealthreinhold.com/tuMes-‐rules/	  



These are good points 
 
They aren’t always prescriptive 
They don’t always apply 



Clear Labeling 
 
Represent numbers in a proportional way 
 
Show data variation, not design variation 
 
 



Tufte-ism 

Maximize Data / Ink Ratio 
Avoid Junk 
Density 
 
Minimalism! 



Data-ink Ratio = data-ink 
total ink used in graphic 

maximize	  the	  

TuMe	  2001	  



Tufte’s Crusade 











SCALE	  DISTORTION	  

scale? 

Did the stock market crash?
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DISTORTION	  
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TuMe	  2001	  



77	  TuMe	  2001	  



hJp://pelCertech.com/WordPress/bad-‐bar-‐chart-‐pracCces-‐or-‐send-‐in-‐the-‐clowns/	   78	  

UNINTENDED	  SIZE	  CODING	  



There is some truly terrible stuff out there 
 
How can we avoid making it? 
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AVOID	  CHART	  JUNK	  
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AVOID	  CHART	  JUNK	  
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Nigel	  Holmes,	  TIME	  Magazine	  



The Anti-Tufte? 







Back to those principles… 





Ware in a nutshell 

4 Implications 
 
1.  Support pattern finding 
2.  Optimize cognitive process 
3.  Account of economies of cognition 
4.  Attention 

12 Points (Visual Skills) 



Fovea 
Queries 
Attention to features 
Where and What paths 
Small working memory 
Language is separate 

Diexis (pointing) to link 
Aids to memory 
Pattern finding 
Constructive Seeing 
Long-term skills 
Lack of control 



Shift cognitive to perceptual 
Allow for external memory 
Employ perceptual abilities 
Grouping / Search / Perceptual Inference 



What to do with those 
principles? 
Critique as a path towards design 



Irene’s	  Rules	  of	  CriCque	  

1.  Know the purpose of the work 
2.  Say something good 
3.  Be specific about problems 
4.  Don’t dictate 
5.  It’s about the work, not the person 
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TRIGLYCERIDE	  LEVEL	  







From	  Steven	  Few	  











http://www.guardian.co.uk/technology/blog/2008/jan/21/liesdamnliesandstevejobs 
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Thank you 

Mike Gleicher 
gleicher@cs.wisc.edu 

http://cs.wisc.edu/~gleicher 

 

http://graphics.cs.wisc.edu/WP/vis15 


