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D3 allows you to bind arbitrary data to a Document Object Model (DOM), and then 
apply data-driven transformations to the document. For example, you can use D3 to 
generate an HTML table from an array of numbers. Or, use the same data to create 
an interactive SVG bar chart with smooth transitions and interaction. 

D3 is not a monolithic framework that seeks to provide every conceivable feature. 
Instead, D3 solves the crux of the problem: efficient manipulation of documents 
based on data. This avoids proprietary representation and affords extraordinary 
flexibility, exposing the full capabilities of web standards such as HTML, SVG, and 
CSS. With minimal overhead, D3 is extremely fast, supporting large datasets and 
dynamic behaviors for interaction and animation. D3’s functional style allows code 
reuse through a diverse collection of official and community-developed modules.

Introduction

Quoted from the D3.js homepage, color emphasis added here.

https://github.com/d3/d3/blob/master/API.md
https://www.npmjs.com/browse/keyword/d3-module
http://d3js.org


Today - Intro to D3.js 
Overview of important D3 concepts. 

Thursday Quiz Section - Intro to Idyll 
Hands on experience with Idyll and project template. 

Friday Lecture - D3 Tutorial, Part 1 
Hands on experience with a static D3 chart. 

Week 7, Thursday Quiz Section - D3 Tutorial, Part 2 
Hands on experience with interaction & animation.

Designing Visualizations for the Web



D3 is a declarative language.



Programming by describing what, not how 

Separate specification (what you want) from 
execution (how it should be computed) 

In contrast to imperative programming, 
where you must give explicit steps. 

What is a Declarative Language?



Declarative Programming in D3
d3.selectAll("p").style("color", "blue"); 

"I want all paragraphs to have the color blue." 



Declarative Programming in D3
d3.selectAll("p").style("color", "blue"); 

"I want all paragraphs to have the color blue." 

Compared to imperative programming: 
var paragraphs = document.getElementsByTagName("p"); 
for (var i = 0; i < paragraphs.length; i++) { 
  var paragraph = paragraphs.item(i); 
  paragraph.style.setProperty("color", "blue", null); 
} 

"Get all the paragraphs, then take each one one-
at-a-time and set the color to be blue."



Faster iteration. Less code. Larger user base. 

Better visualization. Smart defaults. 

Reuse. Write-once, then re-apply. 

Performance. Optimization, scalability. 

Portability. Multiple devices, renderers, inputs. 

Programmatic generation. 
Write programs which output visualizations. 
Automated search & recommendation.

Why Declarative Languages?



D3 leverages web standards.



"D3 allows you to bind arbitrary data to a Document Object Model" 

HTML: Structure of items on a page. 

CSS: Visual style of items on a page. 

 

DOM / HTML / CSS / SVG Click title elements 
for web resources.

https://www.w3schools.com/html/default.asp
https://www.w3schools.com/css/default.asp
https://developer.mozilla.org/en-US/docs/Web/API/Document_Object_Model/Introduction
https://overapi.com/html
https://overapi.com/css
http://www.cheat-sheets.org/own/svg/index.xhtml


DOM / HTML / CSS / SVG
"D3 allows you to bind arbitrary data to a Document Object Model" 

Click title elements 
for web resources.

HTML for Course Website: CSS for Course Website:

Hint: You can use the Chrome Developer Tools to view webpage details, inspect or modify the structure, and debug 
using the JavaScript console. From Chrome, select "View" > "Developer" > "Inspect Elements" to see the HTML.

https://developer.mozilla.org/en-US/docs/Web/API/Document_Object_Model/Introduction
https://overapi.com/html
https://overapi.com/css
http://www.cheat-sheets.org/own/svg/index.xhtml


"D3 allows you to bind arbitrary data to a Document Object Model" 

SVG: Scalable Vector Graphics - shapes and lines!

DOM / HTML / CSS / SVG Click title elements 
for web resources.

https://developer.mozilla.org/en-US/docs/Web/SVG
https://developer.mozilla.org/en-US/docs/Web/API/Document_Object_Model/Introduction
https://overapi.com/html
https://overapi.com/css
http://www.cheat-sheets.org/own/svg/index.xhtml


The core abstraction  
in D3 is a selection.



The core abstraction in D3 is a selection. 

D3 Selections



The core abstraction in D3 is a selection. 
// Add and configure an SVG element (<svg width=“500” height=“300”>) 

var svg = d3.create("svg") // add new SVG to page body 
    .attr("width", 500)         // set SVG width to 500px 
    .attr("height", 300);     // set SVG height to 300px 

D3 Selections



The core abstraction in D3 is a selection. 
// Add and configure an SVG element (<svg width=“500” height=“300”>) 

var svg = d3.create("svg") // add new SVG to page body 
    .attr("width", 500)         // set SVG width to 500px 
    .attr("height", 300);     // set SVG height to 300px 

// Select & update existing rectangles contained in the SVG element 

svg.selectAll("rect")                    // select all SVG rectangles 
    .attr("width", 100)                  // set rect widths to 100px 
    .style("fill", "steelblue");  // set rect fill colors 

D3 Selections





D3 allows you to bind  
arbitrary data to the DOM.



Selections can bind data and DOM elements. 
var values = [ {…}, {…}, {…}, … ]; // input data as JS objects

Data Binding



Selections can bind data and DOM elements. 
var values = [                     // input data as JS objects 
    {"x": 0, "y": 28}, 
    {"x": 1, "y": 55}, 
    {"x": 2, "y": 43}, 
    {"x": 3, "y": 91}, 
    {"x": 4, "y": 81}, 
    {"x": 5, "y": 53}, 
    {"x": 6, "y": 19}, 
    {"x": 7, "y": 87}, 
    {"x": 8, "y": 52} 
];

Data Binding



Selections can bind data and DOM elements. 
var values = [ {…}, {…}, {…}, … ]; // input data as JS objects 
// Select SVG rectangles and bind them to data values. 
var bars = svg.selectAll("rect.bars").data(values); 

Data Binding





The Data Join     

ENTER 
Data values 

without matching 
DOM elements. 

 

EXIT 
DOM elements 
whose bound data 
has gone “stale”. 

UPDATE 
Existing DOM 

elements, bound 
to valid data. 

 

DATA VALUES ELEMENTS

https://bost.ocks.org/mike/selection/#key
https://bost.ocks.org/mike/selection/#key


Selections can bind data and DOM elements. 
var values = [ {…}, {…}, {…}, … ]; // input data as JS objects 
// Select SVG rectangles and bind them to data values. 
var bars = svg.selectAll("rect.bars").data(values) 

.join( 
// create new SVG rect marks with class "bars" 
enter => enter.append("rect").attr("class","bars"), 
// update the existing marks to change their style 
update => update, 
// remove outdated marks from the view 
exit => exit.remove() 

) 

Data Binding







// round the y value down to the tens place (e.g., 58 => 50, 91 => 90) 
function tensplace(array) { 
  return array.map(function(obj) {  
    return { 
      "x": obj.x,  
      "y": obj.y - obj.y%10 
    }; 
  }); 
} 

// randomly shuffle the order of the input array 
function shuffle(array) {…}

Updating Data Example

// update our data values 
values = shuffle(tensplace(values))



(a) (b)

shuffle(tensplace(values))



Selections can bind data and DOM elements. 
var values = [ {…}, {…}, {…}, … ]; // input data as JS objects 
// Select SVG rectangles and bind them to data values. 
var bars = svg.selectAll("rect.bars").data(values) 

.join( 
// create new SVG rect marks with class "bars" 
enter => enter.append("rect").attr("class","bars"), 
// update the existing marks to change their style 
update => update, 
// remove outdated marks from the view 
exit => exit.remove() 

) 

Data Binding



Selections can bind data and DOM elements. 
var values = [ {…}, {…}, {…}, … ]; // input data as JS objects 
// Select SVG rectangles and bind them to data values. 
var bars = svg.selectAll("rect.bars") 
      .data(values) 

.join("rect") 
   .attr("class", "bars") 
   .attr("x", d => xscale(d.x)) 
   // more code for styling the bars… 

Data Binding



Selections can bind data and DOM elements. 
var values = [ {…}, {…}, {…}, … ]; // input data as JS objects 
// Select SVG rectangles and bind them to data values. 
var bars = svg.selectAll("rect.bars") 
      .data(values, d => d.x) 

.join("rect") 
   .attr("class", "bars") 
   .attr("x", d => xscale(d.x)) 
   // more code for styling the bars… 

Data Binding with Key Functions



shuffle(tensplace(values))



Administrivia



Final Project Proposal Due Fri 5/7, 11:59pm PT 
https://courses.cs.washington.edu/courses/cse412/21sp/fp.html  

Four Peer Evaluations Due Mon 5/10, 11:59pm PT 
https://courses.cs.washington.edu/courses/cse412/21sp/a3b.html 
https://courses.cs.washington.edu/courses/cse412/21sp/uwnetid/a3peereval/ 

Reminders!

https://courses.cs.washington.edu/courses/cse412/21sp/fp.html
https://courses.cs.washington.edu/courses/cse412/21sp/a3b.html
https://courses.cs.washington.edu/courses/cse412/21sp/uwnetid/a3peereval/


Zoom Poll:  
Final Project Progress



Review four A3 submissions (assigned on Canvas) 

Submit four critique forms by Mon 5/10, 11:59pm 

You will be assigned at least one ethical and one 
deceptive visualization to review; the other two 
visualizations will be randomly assigned. 

Follow I like / I wish / What if? format for critiques 
Be positive! Be constructive! Share crazy ideas!

A3 Assignment Peer Critiques

https://canvas.uw.edu/courses/1475556/assignments/6177846


Required Reading for Fri 5/7

No required readings for Friday!



Required Reading for Mon 5/10

Notebook: Cartographic Visualization.



Optional Readings for Week 7

MON Chapter 11: The Cartogram: Value-by-Area Mapping.

WED Mapping Text with Phrase NetsMON Chapter 14 in textbook.



D3 is modular.



Data Parsing / Formatting (JSON, CSV, …) 
Shape Helpers (arcs, curves, areas, symbols, …) 
Scale Transforms (linear, log, ordinal, …) 
Color Spaces (RGB, HSL, LAB, …) 
Animated Transitions (tweening, easing, …) 
Geographic Mapping (projections, clipping, …) 
Layout Algorithms (stack, pie, force, trees, …) 
Interactive Behaviors (brush, zoom, drag, …) 

Many of these correspond to future lecture topics!

D3 Modules
All  of the images in this 

next part have links!



Load file and process data in callback function. 

d3.csv("path/to/file.csv", function(data) { … }); 

d3.json("path/to/file.json", function(data) { … }); 

d3.tsv("path/to/file.tsv", function(data) { … }); 

d3.xml("path/to/file.xml", function(data) { … });

Data Parsing / Formatting

https://www.tutorialsteacher.com/d3js/loading-data-from-file-in-d3js


"Graphical primitives for visualization"

Shape Helpers: Arc, Curve, etc.

https://github.com/d3/d3-shape


"Encoding that map abstract data to visual"

Scale Transforms



"RGB, HSL, Cubehelix, Lab (CIELAB) and HCL"

Color Spaces

https://observablehq.com/collection/@d3/d3-color


Animated Transitions



Geographic Mapping



Layout Algorithms

https://observablehq.com/collection/@d3/d3-force


Interactive Behaviors

https://observablehq.com/collection/@d3/d3-brush
https://observablehq.com/collection/@d3/d3-zoom


D3 is flexible!



Quiz Section: Intro to Idyll

Tomorrow, Thursday May 6th 

Introduction to Idyll 
Useful skills for getting started with the final project  
Overview of template and visualization embedding 

Up Next: Jane's Office Hour (link on Canvas)


