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Warm-up discussion

• What is the goal of data visualization?


• But first: Introductions! 

• Going around: Introduce yourself with your name, year and major


• Optionally: Is there something you are particularly excited to learn about in 
this class?



Course Logistics (website)
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Two big themes for this course

•foundations
–building visualizations is fundamentally about tradeoffs. 
foundations help us understand these tradeoffs and make 
informed decisions 
•principles: why should I design it in this way vs that way? 
•techniques: what kinds of designs are possible?  

• tooling mechanics / programming
–how to build a visualization programmatically
–D3, JavaScript, CSS, HTML



Foundations: Respect the math in the data

• semantics matter!
• not everything you can do with data makes sense
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https://viz.wtf/post/107440754050/how-payday-loans-add-uphttps://imgur.com/gNefvUG/

https://viz.wtf/post/107440754050/how-payday-loans-add-up
https://imgur.com/gNefvUG/


34

A: 1927 B: 1950

Foundations: Which subway map is better? 



Tooling landscape

 

         WebGL           D3           R/ggplot           Tableau           Excel
                                             python/Altair
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https://www.cs.ubc.ca/~tmm/courses/547-22/tools/ 

https://www.cs.ubc.ca/~tmm/courses/547-22/tools/
https://medium.com/nightingale/navigating-the-wide-world-of-web-based-data-visualization-libraries-798ea9f536e7


Our tools: D3 and Altair

36https://source.opennews.org/articles/what-i-learned-recreating-one-chart-using-24-tools/ 

Altair

https://source.opennews.org/articles/what-i-learned-recreating-one-chart-using-24-tools/


Tooling:  Why D3? 

• why choose web stack?
– ubiquitous
– easy to talk to a server
– fast

• why D3 in specific?
– state of the art
– interactive
– flexible & powerful:  

beyond chart libraries
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https://observablehq.com/@d3/gallery

https://observablehq.com/@d3/gallery


D3: interactive & flexible

• interactivity 

• flexibility:  
beyond basic chart types
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https://observablehq.com/@d3/index-chart/2?intent=fork
https://observablehq.com/@kerryrodden/sequences-sunburst
https://observablehq.com/@d3/streamgraph-transitions?intent=fork
https://observablehq.com/@d3/the-impact-of-vaccines?intent=fork
https://observablehq.com/@mthh/evolution-of-values-used-highway-key-in-osm
https://observablehq.com/d/afe3421c1c7f2a8f?collection=@observablehq/featured-creators
https://observablehq.com/@jwolondon/creating-an-area-based-map-from-a-set-of-points?collection=@observablehq/featured-creators


Thinking about data









Dataset

























Tidy data



How would you organize this data?
A B

C D



Wickham’s tidy data principles

•Each variable forms a column.

•Each observation forms a row.

•Each type of observational unit forms a table (DataFrame)

•Each value has its own cell.






Tidy Too long

Too compact Too wide





Why?

How?

What?

Datasets

What?
Attributes

Dataset Types

Data Types

Data and Dataset Types

Dataset Availability

Static Dynamic

Tables
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Items 
(rows)
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Link

Node 
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Trees

Fields (Continuous)
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Multidimensional Table

Value in cell
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Categorical

Ordered
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Tamara Munzer













Data vs conceptual model, example

• data model: floats
– 32.52, 54.06, -14.35, ...

• conceptual model
– temperature

• multiple possible data abstractions
– continuous to 2 significant figures: quantitative

• task: forecasting the weather

– hot, warm, cold: ordinal
• task: deciding if bath water is ready

– above freezing, below freezing: categorical
• task: decide if I should leave the house today
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