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D3 Data Joins
• Two groups:  
- data items 
- visual elements 

• Three parts of the join between 
them: 

- enter: s.enter(),  
- update: s,  
- exit: s.exit()
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Data Visual Elements

Enter Update Exit
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D3 Examples
• Bar Chart: 
- Start: http://codepen.io/dakoop/pen/dNxjYL 
- Simple Solution: http://codepen.io/dakoop/pen/aJoLBp 

• With Axes and Scales: http://codepen.io/dakoop/pen/WpeZOV 
• With Objects and Margin Convention: http://codepen.io/dakoop/pen/

MJNGwZ 
• More on Margin Convention: 
- https://bl.ocks.org/mbostock/3019563 (Note this is D3 v3!)
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Assignment 3
• Same stacked bar chart visualization 
• Three tools 
- Tableau (free academic license) 
- Vega-Lite 
- D3 

• For Vega-Lite, use the online editor 
• For D3, use the template files so the data is 

properly loaded 
• [CS 490] Only need to do a standard bar 

chart in D3
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http://faculty.cs.niu.edu/~dakoop/cs680-2019fa/assignment3.html
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Visual Encoding
• How should we visualize this data?
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Name Region Population Life Expectancy Income

China East Asia & Pacific 1335029250 73.28 7226.07

India South Asia 1140340245 64.01 2731

United States America 306509345 79.43 41256.08

Indonesia East Asia & Pacific 228721000 71.17 3818.08

Brazil America 193806549 72.68 9569.78

Pakistan South Asia 176191165 66.84 2603

Bangladesh South Asia 156645463 66.56 1492

Nigeria Sub-Saharan Africa 141535316 48.17 2158.98

Japan East Asia & Pacific 127383472 82.98 29680.68

Mexico America 111209909 76.47 11250.37

Philippines East Asia & Pacific 94285619 72.1 3203.97

Vietnam East Asia & Pacific 86970762 74.7 2679.34

Germany Europe & Central Asia 82338100 80.08 31191.15

Ethiopia Sub-Saharan Africa 79996293 55.69 812.16

Turkey Europe & Central Asia 72626967 72.06 8040.78
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[Gapminder, Wealth & Health of Nations]

https://www.gapminder.org/tools/#_chart-type=bubbles
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[Gapminder, Wealth & Health of Nations]

https://www.gapminder.org/tools/#_chart-type=map
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What about change over years?
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[Gapminder, Wealth & Health of Nations]

https://www.gapminder.org/tools/#_chart-type=linechart
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Visual Encoding
• How do we encode data visually? 
- Marks are the basic graphical elements in a visualization 
- Channels are ways to control the appearance of the marks 

• Marks classified by dimensionality: 

• Also can have surfaces, volumes 
• Think of marks as a mathematical definition, or if familiar with tools like Adobe 

Illustrator or Inkscape, the path & point definitions
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Points Lines Areas
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Bertin - Visual Variables
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[Munzner (ill. Maguire), 2014]
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Visual Attributes Survey
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[R. Brath]

https://richardbrath.wordpress.com/2013/09/28/the-table-of-visual-attributes-2013-2/
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More Visual Attributes
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[R. Brath]

https://richardbrath.wordpress.com/2013/09/28/the-table-of-visual-attributes-2013-2/
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Channels
• Usually map an attribute to a single channel 
- Could use multiple channels but… 
- Limited number of channels 

• Restrictions on size and shape 
- Points are nothing but location so size and shape are ok 
- Lines have a length, cannot easily encode attribute as length 
- Maps with boundaries have area, changing size can be problematic

�15



D. Koop, CIS 680, Fall 2019

Cartograms
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[Election Results by Population, M. Newman, 2012]
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Channel Types
• Identity => what or where, Magnitude => how much
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[Munzner (ill. Maguire), 2014]
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Mark Types
• Can have marks for items and links 
- Connection => pairwise relationship 
- Containment => hierarchical relationship
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[Munzner (ill. Maguire), 2014]
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Expressiveness and Effectiveness
• Expressiveness Principle: all data from the dataset and nothing more should 

be shown 
- Do encode ordered data in an ordered fashion 
- Don’t encode categorical data in a way that implies an ordering 

• Effectiveness Principle: the most important attributes should be the most 
salient 

- Saliency: how noticeable something is 
- How do the channels we have discussed measure up?
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Tableau Example
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http://faculty.cs.niu.edu/~dakoop/cis680-2019fa/examples/produce.twb
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Data In Tableau

• Categorical data = Dimension 
• Quantitative data = Measures
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Attributes

Attribute Types

Ordering Direction

Categorical Ordered

Ordinal Quantitative

Sequential Diverging Cyclic
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Vega-Lite Example
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https://vega.github.io/editor/#/url/vega-lite/N4KABGBEAkDODGALApgWwIaQFxUQFzwAdYsB6UgN2QHN0A6agSz0QFcAjOxge1IRQyUa6ALQAbZskoAWOgCtY3AHaQANOCgATdHkw5gkVgCcx2XAWJlSTWHgbM27VrGRH4yvMiV33qUtoBrbm5CUgBGADNIgAZ4TQAmAGYAVgBOVLD0ZPZUgHZ2ZMT4VPQANkTE9G1pUtIjdAB3UnhpAA5o1vR4ZIjE9gjpaVT4aNK8+IjkVvj0aXjNZPhc7OiwsOiJ0kIjbk1WeGR5RRUAX3UISAwjALNIdnQjNQ1IL3dNRiVqM1AIC4APb4aX5QCKMZBiTS3JToVDIJ7Ai54ACehDhOEg3CM72hpnOCMg6D+jFg30geGYYjRUAAsh5EGBuBEwCxkGAkcgHpATkCwGceZAkYCESCwRCoaxUPD8cjUbcAI6sdDeZg6RhUSA8vnAyDuMSYoX40HgyHo1B0qXamVUyBKbioD7oUyajTc7lAA

