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Run git pull in the main branch to 
follow along today.



Announcements

Lab 4 due today. 

Project 2 due on Tuesday. 

FAQs: 

1. I’m getting 404 errors when working on the lab! Check that 
you’re using relative URLs and they match your folder 
structure.
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How to use GenAI in this course
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Philosophy
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Whoa, you’re not learning “real” programming!

Whoa, you’re not learning “real” programming!

Sometimes details matter (e.g. 
high-perf computing, kernel 
drivers). But not always!



What you should know
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What to use GenAI for
Visual encodings

Perception, color

How to design a good plot!

The document object model

Event handlers/listeners

D3 core abstractions

JS syntax, functions, objects Writing simple functions

document API and functions

Event names

Creating initial plot prototypes

Brainstorming plot ideas, 
generating options to 
choose from.



You Try: Your favorite website interaction
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Go to your favorite website, pick 
an interactive element, describe 
event listener and event handler.

tryclassbuzz.com 
Code: interaction

http://tryclassbuzz.com


JS (Part 2)
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Async / await

8

If main.js code is slow, then page will freeze (!) 
while waiting for JS to finish

What if the dataset just takes a while to download?

Idea: Allow functions to run in the background 
(asynchronously) so that page doesn’t freeze

(demo)
js-lecture/weather01/
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async = this function uses other async functions
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async = this function uses other async functions

await = this function might take a while, so let the 
browser do other stuff while we wait
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Back in the day, we had to use JS 
Promises that had a .then() 
and .catch() syntax.

async/await is the modern version 
that makes writing this code a 
LOT easier

Half the code!

https://jakearchibald.com/2014/es7-async-functions/ 

https://jakearchibald.com/2014/es7-async-functions/


12

Now, let’s make our very first data visualization in JS:

(demo)
js-lecture/weather02/

(demo)
js-lecture/weather03/
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How would you add an x-axis and y-axis? Gridlines?

tryclassbuzz.com 
Code: axes

http://tryclassbuzz.com


D3
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https://d3js.org/
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https://d3js.org/

Bespoke = fully custom
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D3 has a parent company called 
Observable…

We won’t use Observable for this 
class, but keep that in mind

…which has a modified JS 
language!



18



19



20



21



22



23

https://observablehq.com/@mbostock/the-wealth-health-of-nations

200+ lines of code!

https://observablehq.com/@mbostock/the-wealth-health-of-nations


Goal: Making an interactive scatterplot
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Before:

After:
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d3 is a huge library, 30 
submodules, >1k methods!

80/20 rule: Learn 20% and you’ll 
be able to do 80% of what d3 is 
capable of.



Step 1: Using D3 instead of plain JS
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Before:

After: But in D3!

Demo: d3-lecture/weather01



D3 Selections
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Before: After:

This is a D3 selection object, so 
it has D3 methods (not HTML 
methods!)



D3 Selections
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Before: After:

HTML element method D3 equivalent

Don’t memorize method names, 
just use Copilot / ChatGPT



Data Joins
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Before:

HTML methods

After: The D3 way



Data Joins
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Match data with text elements



Data Joins
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Create one new text element 
for each datum



Data Joins
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Set the x, y, and text content 
of each text element



Data Joins
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Set the x, y, and text content 
of each text element

What do the numbers 5, 6, 
and 500 mean?

Nothing really, why not do that 
automatically?



Step 2: Making circles and using d3 scales
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Before:

After:

Demo: d3-lecture/weather02



Making circles
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Before:

After:

Just needed to swap out 
text with circle + set the 
right attributes.



Scales
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Magic numbers!Before:

After: D3 scales

Domain = possible inputs Range = possible outputs

D3 scales will automatically make plot fit the space.



Scales
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Input type Output type Example scales

Number Number d3.scaleLinear([10, 130], [0, 960]) 
d3.scaleLog([1, 10], [0, 960])

Datetime Number
d3.scaleUtc([ 
  new Date(“2000-01-01"), new Date(“2000-01-02”), 
], [0, 960]);

Category Category d3.scaleOrdinal(["a", "b", “c"], 
                [“red", "green", "blue"])

Number Color d3.scaleSequential([0, 100], d3.interpolateBlues) 
d3.scaleDiverging([-1, 0, 1], d3.interpolateRdBu)

Number Quantized color d3.scaleQuantize([0, 100], d3.schemeBlues[9])
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https://observablehq.com/@d3/
introduction-to-d3s-scales?
collection=@d3/d3-scale 

https://observablehq.com/@d3/introduction-to-d3s-scales?collection=@d3/d3-scale
https://observablehq.com/@d3/introduction-to-d3s-scales?collection=@d3/d3-scale
https://observablehq.com/@d3/introduction-to-d3s-scales?collection=@d3/d3-scale


Step 3: Adding axes
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Before:

After:

Demo: d3-lecture/weather03



Axes
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Creates a D3 axis object

Creates an SVG <g> object, then draws axis into it



Step 4: Adding a basic tooltip
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Before:

After:

Demo: d3-lecture/weather04



Making a tooltip
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Creates a <div>, styles it, and 
hides it so that it’ll only show 
up with interaction



Adding interaction
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D3 version of event listener + handler



Adding interaction
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D3 version of event listener + handler

When a circle is moused over…



Adding interaction
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D3 version of event listener + handler

Make the circle’s radius larger



Adding interaction
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D3 version of event listener + handler

Make tooltip visible and set its text



Step 5: Improving our tooltip
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Before:

After:

Demo: d3-lecture/weather05



Interacting with the plot, not just points

48

Interaction trick:
Add an invisible rectangle just 
to capture mouse events

Listening for mouse events on 
the parent <svg> tag also ok



Improving interaction
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Challenge: since we’re not hovering directly over 
points, we have to use the mouse position to find 
nearest point



You Try: Explain D3 code
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https://observablehq.com/@d3/gallery

Pick a simple visualization (scatter 
plot, line plot, bar chart). Explain the 
code to your neighbor, then write a 
question about the code using this 
format: 

URL: …
Question: …

tryclassbuzz.com 
Code: explain-d3

http://tryclassbuzz.com

