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• What’s JSON?
• JSON I/O
• What’s Chart.js?
• What’s D3.js?
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What is JSON?
• JSON stands for JavaScript Object Notation.
• JSON is a text format for storing and transporting data.
• JSON is "self-describing" and easy to understand.

*The JSON syntax is derived from JavaScript object notation syntax, but the JSON
format is text only. Code for reading and generating JSON data can be written in
any programming language.
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JSON Data Structure
// Data Structure
{
"ISO_Data":[
{"country_name":"Taiwan","population":"23,568,378"},
{"country_name":"Japan", "population":"122,797,230"},
{"country_name":"Korea", "population":"51,752,676"}

]
}
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JSON Data Type
• In JSON, values must be one of the following data types:

• a string
• a number
• an object (JSON object)
• an array
• a boolean
• null
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JSON Demo
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Demo: w0401_json_demo.html

In the browser, …



JSON Demo
• Lab Practice:
Using JavaScript to print all data one by one, as follows.

1 Taiwan 23,568,378
2 Japan 122,797,230
3 Korea 51,752,676
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Get to Know Chart.js
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Link: https://www.chartjs.org/docs/latest/

Source: https://www.chartjs.org/docs/latest/

https://www.chartjs.org/docs/latest/
https://www.chartjs.org/docs/latest/


Get to Know Chart.js
Why Chart.js?
• Among many charting libraries for JavaScript application developers, Chart.js

is currently the most popular one according to GitHub stars (~60,000)
and npm downloads (~2,400,000 weekly).

Features
• Chart.js provides a set of frequently used chart types, plugins, and

customization options. In addition to a reasonable set of built-in chart types,
you can use additional community-maintained chart types . On top of that, it’s
possible to combine several chart types into a mixed chart (essentially,
blending multiple chart types into one on the same canvas).
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Get to Know Chart.js
Integrations
• Chart.js comes with built-in TypeScript typings and is compatible with all

popular JavaScript frameworks including React , Vue , Svelte ,
and Angular . You can use Chart.js directly or leverage well-maintained
wrapper packages that allow for a more native integration with your
frameworks of choice.
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Get to Know Chart.js
Canvas rendering
• Chart.js renders chart elements on an HTML5 canvas unlike several

others, mostly D3.js-based, charting libraries that render as SVG. Canvas
rendering makes Chart.js very performant, especially for large datasets
and complex visualizations that would otherwise require thousands of SVG
nodes in the DOM tree. At the same time, canvas rendering disallows CSS
styling, so you will have to use built-in options for that or create a custom
plugin or chart type to render everything to your liking.
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Chart.js  Installation
• Follow a step-by-step guide to get up to speed with Chart.js
• Install Chart.js from npm or a CDN

• First, installing Nodejs
• Second, installing npm install –g npm
• Third, npm install chart.js

• Integrate Chart.js with bundlers, loaders, and front-end frameworks
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npm install –g npm
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Install Dependencies
• Open the terminal, … install npm and the rest of the dependencies

• npm install –g npm
• npm install chart.js
• npm install parcel
• …
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Demonstrate the Webpage
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1. Change the directory to your 
webpage.

2. Add npx http-server
3. Open a browser
4. Set url with localhost:8080
5. To terminate the local server 

with CTRL+C



Chart.js Barplot
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import chart.js from online source

Add canvas for plotting the Chart.js figure
Get the element for plotting the Chart.js figure
Chart.js settings
o Element variable
o Chart type
o Data
o Options

o Scale…
o …



Chart.js Barplot

April 1, 2024 Chun-Hsiang Chan (2024) 16



Chart.js Bubble
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Chart.js Bubble
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Chart.js Doughnut
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Chart.js Polar Area
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Lab Practice
• Download real-world data and plot it with Chart.js!
• The official webpage also has some examples and demos.
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What’s D3.js?
• D3 (or D3.js) is a free, open-source JavaScript library for visualizing data.

Its low-level approach built on web standards offers unparalleled flexibility
in authoring dynamic, data-driven graphics. For more than a decade, D3
has powered groundbreaking and award-winning visualizations, become a
foundational building block of higher-level chart libraries, and fostered a
vibrant community of data practitioners worldwide.
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D3.js
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D3.js
• D3 is a low-level toolbox.
• D3 is not a charting library in the traditional sense. It has no concept of 

“charts”. When you visualize data with D3, you compose a variety of 
primitives.

• To make a stacked area chart, you might use
• a CSV parser to load data,
• a time scale for a horizontal position (x),
• a linear scale for a vertical position (y),
• an ordinal scale and categorical scheme for color,
• a stack layout for arranging values,
• an area shape with a linear curve for generating SVG path data,
• axes for documenting the position encodings, and
• selections for creating SVG elements.
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Differences between D3.js and Chart.js 
• D3.js requires dynamic demonstration; therefore, we cannot use D3.js

illustrations on the GitHub platform or in the university webpage space.
• Different from D3.js, Chart.js does not require dynamic demonstration; as

a result, it could be illustrated on the GitHub platform or in the university
webpage space.
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Functions
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Functions
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D3.js Demo 1
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D3.js Demo 1
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D3.js Demo 1
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D3.js Demo 1
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D3.js Demo 1
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JavaScript Visualization Tools
What kind of charts do I want to build? Pie charts, maps, lines, bars?
• Some libraries support only a handful of types. Make sure you know which

ones you need first.
How large is the dataset?
• Libraries based on SVG are usually better for smaller to medium datasets,

as each element is a unique node and exists in the DOM tree. This also
means that they offer a lot more flexibility by allowing direct access.
Although you could make them work with large data sets with the help of
some data aggregation algorithms, smart memory management, and other
fancy tricks, going with Canvas-based tools for large datasets is the more
reliable option here. Canvas is really fast.
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JavaScript Visualization Tools
Is the app used for Web, mobile, or both?
• Some libraries are better at responsiveness, while a few others have their

own React Native versions like Victory.
What’s the browser support for a given library?
• Check your browser market share to figure this out.
Which JavaScript framework do you use?
• Make sure your data viz library will go well with it. Using React? Going with

a React-specific library might be a better option than using wrappers.
What kind of customization of the look and feel do you need?
• If you need some advanced animations, for example, you should take that

into consideration, too.
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Midterm Report
• Team Size: 1~3 people
• Report Duration: Max. 8 min
• Contents:

• Motivation
• Target Webpage
• Target Information
• Target Statistics
• Anticipated Results
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Source: https://www.crummy.com/software/BeautifulSoup/10.1.jpg



April 1, 2024 Chun-Hsiang Chan (2024) 38

The End
Thank you for your attention!
Email: chchan@ntnu.edu.tw
Web: toodou.github.io
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