
MILLIONS OF POINTS
Rendering Methods for Performant Datavis

Lecture developed by Johnnie Hård https://synvinkel.org/ 
Improved by Angie Hjort https://enchart.me  

https://synvinkel.org/
https://enchart.me


map panning here

Particle animation here: 
https://www.windy.com/

time slider here

Compare performance of these tools. Think why the difference?

http://static.gapminderdev.org/subnational/#$model$markers$bubble$encoding$y$scale$zoomed@:52.21&:78.41;;;&x$scale$zoomed@:703.71&:71361.42;;;&color$data$space@=level;;;&frame$data$concept=year;&value=2019;&color_map$data$space@=level;;;;;;;&chart-type=all&url=v1
https://www.windy.com/
http://static.gapminderdev.org/boendebarom5/#$ui$chart$splitRatio:0.44;;&model$markers$bubble$data$filter$dimensions$geo:null;;;&encoding$size$data$concept=antal;;&y$data$concept=mean_dispink_20_64&space@=geo&=year;;&scale$zoomed@:54.5&:936.3;&domain:null&type:null;;&x$data$concept=mean_hogskola_25_64&space@=geo&=year;;&scale$zoomed@:0.2&:0.98;&domain:null&type:null;;&color_map$data$concept=mean_hogskola_25_64&space@=geo&=year;;&scale$domain:null&type:null&zoomed:null;;;;;;&chart-type=combo-emap-bc&url=v2


What do I mean by performance?
Reduce gulf of evaluation
Improve the satisfaction of using technology

● animations look smooth
● interactions are immediate
● quick to load (not always as important)

How to measure performance?



Tips
Use performance 
graph in dev tools!

Example of painfully slow tool using D3.js + SVG to draw & animate ~3300 bubbles + ~3300 map polygons

http://static.gapminderdev.org/boendebarom5/#$ui$chart$splitRatio:0.44;;&model$markers$bubble$data$filter$dimensions$geo:null;;;&encoding$size$data$concept=antal;;&y$data$concept=mean_dispink_20_64&space@=geo&=year;;&scale$zoomed@:54.5&:936.3;&domain:null&type:null;;&x$data$concept=mean_hogskola_25_64&space@=geo&=year;;&scale$zoomed@:0.2&:0.98;&domain:null&type:null;;&color_map$data$concept=mean_hogskola_25_64&space@=geo&=year;;&scale$domain:null&type:null&zoomed:null;;;;;;&chart-type=combo-emap-bc&url=v2


What options are there?
scope: web based, interactive

● SVG
● Canvas
● WebGL

● Abstraction libraries made for more 
ergonomic use of any of the above
○ SVG -> d3.js -> Observable plot
○ DeckGL, three.js, Regl for WebGL

https://rendering-methods.enchart.me/ 
Interactive comparison tool

https://rendering-methods.enchart.me/
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+ Tool interoperability
+ Free interactivity
+ CSS animations
+ Responsivity handled by browser
+ Accessibility
+ Server side rendering

– Slow because CPU rendered :(
– Slow because uses DOM 
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What options are there?
scope: web based, interactive

● SVG
● Canvas
● WebGL

● Abstraction libraries made for more 
ergonomic use of any of the above
○ SVG -> d3.js -> Observable plot
○ DeckGL, three.js, Regl for WebGL

https://rendering-methods.enchart.me/ 
Interactive comparison tool

+ Tool interoperability
+ Free interactivity
+ CSS animations
+ Responsivity handled by browser
+ Accessibility
+ Server side rendering

– Still using CPU to calculate pixels :(

+ Bypasses DOM → faster!
+ Full control
+ Simple and understandable API
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What options are there?
scope: web based, interactive

● SVG
● Canvas
● WebGL

● Abstraction libraries made for more 
ergonomic use of any of the above
○ SVG -> d3.js -> Observable plot
○ DeckGL, three.js, Regl for WebGL

https://rendering-methods.enchart.me/ 
Interactive comparison tool

+ Tool interoperability
+ Free interactivity
+ CSS animations
+ Responsivity handled by browser
+ Accessibility
+ Server side rendering

+ Uses GPU → really really fast
+ Full control
– so what’s the downside?

 

https://rendering-methods.enchart.me/


Shaders?

https://twigl.app/?ol=true&ss=-OJyw73KFafCZX9RndXH  

vec2 
p=(FC.xy*2.-r)/r.y,l,i,v=p*(l+=4.-4.*abs(.7-dot(p,p)));for(;i.y++<8.;
o+=(sin(v.xyyx)+1.)*abs(v.x-v.y))v+=cos(v.yx*i.y+i+t)/i.y+.7;
o=tanh(5.*exp(l.x-4.-p.y*vec4(-1,1,2,0))/o);

HUH?

https://twigl.app/?ol=true&ss=-OJyw73KFafCZX9RndXH
http://fc.xy
http://v.yx


I started WebGL learning here

https://observablehq.com/@angiehjort/learning-webgl

WebGL in 100 seconds

https://observablehq.com/@angiehjort/learning-webgl
https://www.youtube.com/watch?v=f-9LEoYYvE4


Drawbacks of working with pixels directly (canvas, webgl)

When your pixels don’t do the thing, you must do the thing yourself



What options are there?
scope: web based, interactive

● SVG
● Canvas
● WebGL

● Abstraction libraries made for more 
ergonomic use of any of the above
○ SVG -> d3.js -> Observable plot
○ DeckGL, three.js, Regl for WebGL

https://rendering-methods.enchart.me/ 
Interactive comparison tool

+ Uses GPU → really really fast
+ Approachable 
+ Free, open source

…

 

https://rendering-methods.enchart.me/


Deck.gl example 
from previous students + how to

https://200.zona.media/ 

One more deck.gl example

https://github.com/vasturiano/3d-force-graph 

Three.js example

https://observablehq.com/@angiehjort/sp2024-food-insecurity-mapbox-deckgl?collection=@angiehjort/dis-course-projects
https://200.zona.media/
https://boendebarometern.uu.se/#$ui$chart$map$useBivariateColorScaleWithDataFromXY:true;;;&model$markers$bubble$data$filter$dimensions$geo:null;;;&encoding$y$scale$zoomed@:36.49&:936.49;;;&x$scale$zoomed@:0.12&:0.77;;;;;;;&chart-type=combo-emap-bc&url=v2
https://github.com/vasturiano/3d-force-graph
https://observablehq.com/@angiehjort/sp2025-spotify-dataset-group-project-d3-extras


Drawbacks of abstractions

● Nothing is "one size fits all"
Certain tools are easier to 
customize than others

● Stuck in the abstraction
Abstractions shield you from the 
hard stuff, something that's not 
always helpful. when you want to 
build custom stuff you discover it’s 
not made for you



Comparison of different methods



Flexible tools allow very 
creative, complex and unique 

projects but the effort of using 
them is very high and you may 

get lost in the options

Video: 

D3.js in 100 seconds

WebGL in 100 seconds

Source: Lisa Charlotte Rost,
What i learned recreating one chart using 24 tools

🧿 Observable plot

🧿 Observable plot

Mapbox studio

Mapbox GL
Deck GL

WebGL with 
custom shaders

DATAWRAPPER

https://www.youtube.com/watch?v=bp2GF8XcJdY
https://www.youtube.com/watch?v=f-9LEoYYvE4
https://source.opennews.org/articles/what-i-learned-recreating-one-chart-using-24-tools/


So what did we gain?

More datapoints = more understanding?

More datapoints = more trust?

source

https://nightingaledvs.com/ive-stopped-using-box-plots-should-you/

