Lecture 3 - Part 2: Web Browser
Graphics

This is probably more material than we will discuss in Lecture 3
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We can make web pages

a % @ :

This 1s some text.

Text with a button )

Now, Let's use this for Graphics!
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How can we put stuff in this box  ?

@ 12toyhiml x +
< C  © File | C/Users/gleicher/Dropbo... @ ¥ @ :

Web Browser Graphics APIs

This 1s some text.

e Canvas [HTML5 2D Canvas API)
e SVG (scalable vector graphics)
e WebGL (technically, a Canvas)

e libaries on top of these
o THREE.JS (a layer over WebGlL)

Text with a | button

*The "Box" can be the whole window/screen
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Web Graphics APIs (built in)

Canvas 2D
e an immediate mode 2D drawing library

SVG (Scalable Vector Graphics])

e a display-list (object based) graphics library / file format

e graphics objects are DOM elements
WebGL (a JavaScript version of OpenGL ES)

e direct access to the graphics hardware

e requires low-level control - you must program the hardware
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Often we will use layers on these

Three.js (or just Three)

e A display list API built on top of WebGL

e Takes care of details for you
D3 (not used in class)

e A tool that makes it easy to manipulate DOM elements

e Very useful for SVG, especially for doing visualization
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Web page with a Canvas element

x

C s o R © <IDOCTYPE html>
— <html>
This 1s some text. <body>
Kp>This is some text.</p>
| <eanvay id="myc" width="200px" height="200px"
" style="border:1px solid black™>
</canvas> —
<p>Text with a <buttonybutton</button></p>
</body>
</html>

Text with a | button
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Web page with a Canvas element

@ tLhtml X +

& C @ File | C/Users/gleicher/Dropbo...

This 1s

Q

W

/

Text with a button

O

X

0 :

<IDOCTYPE html>

<html> l@

<body>

<p>This is some text.</p> E
Ccanvdy id="myc" width="200px" height="200px"

— style="border:1px solid black">

</canvas>
<p>Text with a <button>button</button></p>
</body>
<script>€——
let /canvas. = document:getElementById("myc");
let context = canvas.getContext("2d");
w — has me%odﬁ
context.clearRect (0,0, canvas.width, canvas.height);

r
context.fillRect (20,20, 40, 80);

context.fillStyle = "red"; (: i 4/
context.FillRect (40,60,40,80);&— frx~/ [N (¢

</script>

</html>
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Immediate vs. Retained APIs

The workbook discusses this
Today, we focus on canvas which isn an immediate API
When we draw a primitive (rectangle]

e it "immediately"” gets "converted"

e we have no access to the rectangle after the command
o we have to keep track of it!

e it may not appear immediately (buffering]

e it may stay around (e.g., on the screen)
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Things to notice about Canvas

Canvas is the element | let_ganvas = document.getElementById("myc");
Context is the API<+ -(let conteXty = canvas.getContext("2d");

C ou/trna ‘fS 10 cqh /45
"'Dp lef+

Need to clear frame
Coordinate System

context.clearRect(9,0, (canvas.width, (canvas.height);

context.fillRect (20,20, (40, 80);

Measurement Units context.fillStyle = "red";&—— chaa5¢ /en celar
. context.fillRect (40,60,40,80);
Stateful Drawing
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When do | draw

Once

when the page Loads

Over and Over

in an animation loop

When an event happens

that causes us to need to change the picture
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Drawing and Redrawing

General assumptions:

e it's empty (background color) before we start
e no one else cares to draw in our canvas (but they could) %

We can:

e Add to the existing drawing

e Draw a rectangle to "erase" a region (draw background color)

e Erase the whole thing and redraw

We cannot remove an object (immediate mode) - just draw over it
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Where do | draw?

Points (x,y) are interpreted in the current coordinate system

context.fillRect(40,60,80,50);

Canvas coordinates: 0,0

e origin at top left r ‘Lﬂ J7 yf

e X to the right in "html pixels”

e y down in "html pixels"
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Canvas Coordinates

<canvas width="400px" "height=200px"></canvas>

(0,0) is top left
canvas.width, canvas.height is bottom right
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