
EE 267 Lab 1 Notes 

Disclaimer: 
This course is built and tested for Chrome browsers on Mac and PC. Students may use other 
browsers or libraries, but we will not support them. When we begin to work with hardware, we 
will only support the hardware provided in the lab. We will not spend any time in office hours or 
on piazza supporting alternative implementations. 

General: 
- Languages used in the class: 

- HTML: to define content of web pages 
- CSS: to specify layout and style of web pages 
- JavaScript: to specify behaviour of web pages 

- JavaScript can be used to alter HTML content and HTML styles (CSS) 
- Many libraries are built with JavaScript, expanding the capabilities of what can be 

implemented in the browser.  
- A JavaScript function is a block of JavaScript code, that can be executed when called, 

for example after an event occurs, like when a user clicks a button. 

Rendering: 
- OpenGL is the a cross-language cross-platform application program interface (API) for 

rendering 2D and 3D vector graphics. The API is typically used to interact with a GPU, to 
achieve hardware-accelerated rendering.  

- WebGL is a close implementation of OpenGL for the browser. We’ll use Three.js, a 
JavaScript library wrapping WebGL, for this class. This greatly abstracts the gross, nitty 
gritty of WebGL and makes it easy and simple and *fun* to work with. Yahoo! 

 

Debugging with Console: 
- Use console.log() to send information to console in Chrome. 
- You can open the console by going View->Developer->Console. If you’re unsure of 

what’s happening in your code, use log() statements to help debug. 
 
  

https://threejs.org/


Homework 1 notes: 
Downloading homework: 

All homeworks will be available as a .zip. If any changes are made to the files over the 
course of the week, we’ll post a new .zip and a git patch file. If using the .zip, you will 
redownload the entire folder and need to copy/paste your code into the updated files. Or you 
can download and apply the git patch file. We’re not going to teach git in this class, but the 
option is there if you’d like to use it. 
 

Webpage Architecture 
HTML: 

● HTML is the file read into the browser. It contains content or placeholders for 
content, as well as links to files that it will reference. 

● Open the HTML file in a text editor You will see that we import the .css files 
(formatting, don’t worry about it) and .js libraries. 

● There’s a container where the content goes. We create a canvas here, which we 
will fill with JavaScript later.  

 
JavaScript:  

● JavaScript runs on the canvas we designated in the .html file. We’ll use the 
render.js file to fill the canvas with the graphics of the scene. 

 
JQuery: 

● JavaScript library for detecting events. This allows us to interact with the scenes 
we create using our mouse/buttons. This is used in the state controller file to 
enable the mouse interactions. 

● Don’t be afraid of “$”! $() is the same as window.jQuery(). It is just a 
shortcut. (Some other libraries also use $, but we are using it for jQuery.) 

 

Editor 
● Feel free to use any text editor you like.  
● If you don’t have any favorite editor, we encourage you to use Sublime Text or Atom and 

add some plugins to help your coding. 
○ https://www.sublimetext.com/ 
○ https://atom.io/ 

 

JavaScript overview: 
Here’s a great resource to reference: https://www.w3schools.com/js/default.asp 

https://www.w3schools.com/js/default.asp
https://atom.io/
https://www.sublimetext.com/


● console.log() prints out into the log in Chrome. Super useful for debugging. 
● Strings use double (“”) or single quotes(‘’). 
● Start a variable with var keyword. 

○ Ex: var x = 5; 
○ You can define variables without var, but it makes the variables as global 

variables wherever you define. 
● Comment with double slash or /* */. 
● JavaScript is a case sensitive language. 
● Functions start with the function keyword, then name and (parameters) 

○ There are many ways to define functions in JavaScript. We encourage 
you to reference the w3schools tutorials above if you have questions or 
concerns. 

Intro to Three.js 
● Tutorial of Three.js: https://github.com/davidlyons/frontporch 
● Examples of Three.js: https://threejs.org/examples/ 
● Documentation of Three.js: https://threejs.org/docs/ 

 
● Three.js is a great tool to render complex scenes very easily without coding matrices! 

For example, THREE.Camera automatically computes view and projection matrices from 
its position and its target. 

● However, we are not going to use Three.js for doing math. We are going to implement 
their core mathematical functionalities by ourselves in our homework! (We are using 
Three.js to hide all low-level WebGL API calls.) 

Files we provide you: 
We’ll mainly be working in JavaScript in this class. We’ve set up the .html, containers, 

library imports, etc. You’ll be writing the JavaScript implementation of the assignment for the 
week. 

● Libraries folder: Three and Stats are libraries we provide to you. The Three.js 
library has a ton of documentation: you’ll want to refer to it for help with 
implementation.  

○ Great website: https://threejs.org/docs/ 
○ With Three.js, you can do a lot of cool things! 

https://threejs.org/examples/ 
○ Some people may want to see its source code. 

https://github.com/mrdoob/three.js/ 
○ TeapotBufferGeometry.js: This file contains the discrete points to render a 

teapot on the screen. Go ahead and open it up. Nothing exciting.  
 

https://github.com/mrdoob/three.js/
https://threejs.org/docs/
https://threejs.org/examples/
https://github.com/davidlyons/frontporch
https://threejs.org/examples/
https://threejs.org/docs/


● Shaders folder: These files contain the fragment and vertex shaders for the 
models. The shaders themselves are written in GLSL and are wrapped in 
JavaScript. We’ll talk more about shaders in later homeworks. 

● utils.js: Some utility functions and constants we’ve made for you. 
● transform.js: You’ll be writing these functions! Here’s your chance to 

understand and implement what we’ve learned in lecture. 
● Teapot.js: Our teapot class. It stores the position and properties of each teapot. 
● stateController.js: This class responds to mouse movement. We ask you to 

expand on this code to move the viewer, models, etc. 
● standardRenderer.js: This class inserts all objects into the scene and updates the 

uniforms with the proper model, view, and projection matrices. 
● render.js: This is where everything comes together. We create our camera and 

models here, attach shaders, and render it to the screen. The animate() loop 
here is what actually writes all the graphics to the HTML canvas. Feel free and 
browse through, but you won’t need to change anything here for Homework 1. 
We’ll start modifying it in later assignments. 

● submit.js: Don’t modify this. It’s a script that runs to zip up your homework. If you 
change it, you run the risk of not submitting all required files. 

Advanced notes: 
● If somebody wants to follow our coding style, we are following Mr.doob’s Code Style, 

which is a coding style used in Three.js. If you want, you can use ESLint with MDCS 
configuration. We don’t support it, but we encourage you to set it up. 
 

● Since WebGL 2.0 is still too new for the use in a class, we use WebGL 1.0. WebGL 1.0 
is based on OpenGL ES 2.0 so that we allowed use use only GLSL ES version 1.00. 
GLSL ES 1.00 is based on GLSL 1.10. The major difference among GLSL versions are 
summarized here. Quick reference for functions of GLSL ES 1.00 is available here. 

 

Submitting assignments: 
There’s a submit.js file that we include. Don’t touch it! But when you’re ready to submit, 

open the render.html file in your browser and drag the entire starter code folder onto the 
browser window. This will zip up all required files. Please open the zip file to check if it is 
runnable. Graders are going to open this zip file and run it to check all functionalities of your 
code. After checking it, upload this zip file to gradescope with the .pdf writeup. 
 

Please do not post your solution to your public repository! 

Time to begin! 
Now we pass the baton to you. Start on HW1. Best of luck! 

https://www.khronos.org/files/webgl/webgl-reference-card-1_0.pdf
https://github.com/mattdesl/lwjgl-basics/wiki/GLSL-Versions

