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What is Processing?

Processing is...

...a programming language based on Java

...a simple development environment designed for experimentation

...a set of libraries for artists and designers to explore coding



The Processing Environment
The Processing Development 
Environment provides a simple 
interface for programming.



Elements of Code



The Importance of Syntax

One of the hardest things about getting started with programming is that you have to 
be precise about syntax, e.g., the use of punctuation.

Commas, semi-colons, brackets, have a special meaning in Processing and need to be used 
correctly for the computer to understand your code.



Comments

Comments are ignored by a computer but are important for people, it is important that 
you document your code as you write it so that:

1. other people can understand what it does; and,

2. you can understand what your code does when you come back to it.

Two forward slashes are used to denote a comment.

// All text on the same line is a part of the comment.

size(200, 200); // Comment can be added after code on a line

Multiline comments start with a forward slash followed by an asterisk creates and 
continue until an asterisk followed by a forward slash is encountered.

/*
  Multi-line comments are useful for documenting sketches,
  when a lot of text may be required.
*/



Functions

Functions allow you to draw shapes, set colors, calculate numbers, and to execute 
many other types of actions.

A function’s name is usually a lowercase word followed by parentheses.

The comma-separated elements between the parentheses are called parameters, and 
they affect the way the function works.

Some functions have no parameters and others have many.

The size function has two parameters. The first sets the width of the display window 
and the second sets the height 
size(200, 200);

The background function takes one parameter when using greyscale. 
background(102); 

Or it can take three parameters when using RGB (or HSB) colours.
background(127, 191, 15);



Expressions

An expression is like a phrase in English. An expression always has a value, determined 
by evaluating its contents.

Expression Value
5 5

122.3 + 3.1 125.4

((3 + 2) * -10) + 1 -49

“jack” + “ & ” + “jill” “jack & jill”

6 > 3 true

54 < 50 false



Statements

A set of expressions create a statement, the programming equivalent of a sentence.

Every statement ends with the terminator, the programming equivalent of a full stop / 
period. In the Processing language, the statement terminator is a semicolon “;”.

There are different types of statements. A statement can define a variable, assign a 
variable, run a function, or construct an object.

size(200, 200);  // Runs the size() function 
int x;           // Declares a new variable x 
x = 102;         // Assigns the value 102 to the variable x 
background(x);   // Runs the background() function
PImage img = new PImage(); // Constructs a PImage object



Case Sensitivity & Whitespace

The Processing language is case sensitive. You must be careful to match the case of 
functions and variables in your code.

Processing differentiates between uppercase and lowercase characters; writing “Size” 
when you mean to write “size” creates an error.

In many programming languages, including Processing, you can use as much space as 
you want between code elements.

Using space to arrange your code neatly can greatly help reading and fixing your programs.



Console

If there are any errors in your code, a message will be displayed in the console area of 
the Processing editor window.

Sometimes these errors can be easy to understand, e.g., a missing semicolon, and 
sometimes they can be difficult. Processing will try to find the line of code where it thinks 
the error is, but it can’t always get it right.

When software runs, the computer performs operations at a rate too fast to perceive 
with human eyes.

It is important to understand what is happening inside the machine, the functions 
print() and println() can be used to display data in the console area while a 
program is running.

println(“Hello World”); // displays Hello World in the console
println(x);             // displays the value of x in the console



Drawing with Code



Coordinates



Processing Supports 2D & 3D Coordinates

2D coordinates = (x, y) 3D coordinates = (x, y, z)



Creating a Canvas

The size and background colour of a sketch’s display window are controlled by the 
size() and background() functions.

size(100, 100);
background(0);

size(150, 150);
background(191, 127, 0); 



Drawing Points

A single pixel can be drawn using the point() function. The two numbers given to the 
function define the x & y coordinates of the point in the window.

point(20, 20);
point(25, 25);
point(30, 30);
point(35, 35);

point(70, 50);
point(70, 55);
point(70, 60);
point(70, 65);



Drawing Lines

Individual lines are drawn using the line() function. The four numbers given to the 
function define the x & y coordinates of the start and end of the line.

line(10, 30, 90, 30); 
line(10, 40, 90, 40); 
line(10, 50, 90, 50);

line(40, 10, 40, 90);
line(50, 10, 50, 90);
line(60, 10, 60, 90);

line(25, 90, 80, 60);
line(50, 12, 42, 90);
line(45, 30, 18, 36);



Drawing Triangles

Triangles are drawn using the triangle() function. Each pair of numbers given to the 
triangle() function define the coordinate for a corner of the triangle.

triangle(60, 10, 25, 60, 75, 65);
triangle(60, 20, 25, 70, 75, 75);
triangle(60, 30, 25, 80, 75, 85);



Drawing Quadrilaterals

Processing draws quadrilaterals using the quad() function in a similar way to the way 
it draws triangles, i.e., by specifying the four corner points.

quad(60, 10, 25, 60, 60, 55, 75, 65);
quad(60, 20, 25, 70, 60, 65, 75, 75);
quad(60, 30, 25, 80, 60, 75, 75, 85);



Drawing Rectangles

Rectangles are drawn a little differently, the rect() function takes the x & y 
coordinate of the top-left corner and the width and height of the rectangle.

rect(10, 10, 50, 50);
rect(20, 20, 50, 50);
rect(30, 30, 50, 50);
rect(40, 40, 50, 50);



Drawing Ellipses

Ellipses are drawn similarly to rectangles, except that by default the ellipse() 
functions takes the x & y coordinates of the centre of the ellipse, not the corner.

ellipse(35, 35, 50, 50);
ellipse(45, 45, 50, 50);
ellipse(55, 55, 50, 50);
ellipse(65, 65, 50, 50);



Drawing Bezier Curves

Bezier curves are drawn by specifying start, end and two control points using the 
bezier() function.

bezier(32, 20, 80, 5, 80, 75, 30, 75); 

// Draw the control points 
line(32, 20, 80, 5); 
ellipse(80, 5,4,4); 
line(80,75,30,75); 
ellipse(80, 75,4,4); 

Each pair of numbers given to the bezier() function define a point: the first two define the 
start, the second and third pair define control points, and the forth pair define the end point. 
Notice that the Bezier curve is filled.



Drawing Order

The order that drawing commands appear in your code affects how the shapes overlap 
on the screen.

rect(15,15,50,50);
ellipse(60, 60,55,55);

ellipse(60, 60,55,55);
rect(15,15,50,50);



EXERCISE

1. Practice using the drawing functions by creating a sketch that displays 5 different 
shapes arranged on a 400x400 canvas.

2. Create a second version of your sketch with a different drawing order for the 
shapes.



Colour Values

We can specify grey colours for drawing and filling shapes using a single number 
between 0 and 255.

background(0);

background(124);

background(230);

Similarly we can specific RGB colours using three numbers between 0 and 255.

background(0, 127, 191);
background(244, 191, 0);



Filling Shapes

The colour that closed shapes, like rectangles, are filled with can be controlled using 
the fill() function.

rect(10, 10, 50, 50); 

fill(204);
rect(20, 20, 50, 50); 

fill(153);
rect(30, 30, 50, 50); 

fill(102);
rect(40, 40, 50, 50); 



Filling Shapes

The filling of closed shapes can be turned off using the noFill() function.

rect(10, 10, 50, 50); 

noFill(); // Disable fill

rect(20, 20, 50,50); 
rect(30, 30, 50, 50);



Stroking Shapes

The colour used to draw the outline of shapes is controlled using the stroke() 
function.

rect(10, 10, 50, 50); 

stroke(102);
rect(20, 20, 50, 50); 

stroke(153);
rect(30, 30, 50, 50); 

stroke(204);
rect(40, 40, 50, 50);



Stroking Shapes

The outline of shapes can be disabled using the noStroke() function.

rect(20,15, 20, 70);
 
noStroke(); // Disable stroke 

rect(50,15, 20, 70); 
rect(80,15, 20, 70);



Opacity

The function fill() can take a second parameter that controls the opacity (or alpha 
channel) of the drawing.

background(0);
 
fill(255, 220); 

rect(15, 15, 50, 50); 
rect(35, 35, 50, 50);



Opacity

The stroke() function can also take a second parameter to control opacity.

background(0); 
stroke(255, 255);
line(0, 40, 100, 40);
stroke(255, 191);
line(0, 45, 100, 45);
stroke(255, 127);
line(0, 50, 100, 50);
stroke(255, 63);
line(0, 55, 100, 55);
stroke(255, 31);
line(0, 60, 100, 60);



Drawing Smoothly

Processing supports the drawing of shapes with anti-aliasing to smooth out jagged 
edges produced by pixels.

smooth(); 
ellipse(30, 48,36,36); 

noSmooth(); 
ellipse(70, 48,36,36);



Line Attributes

The appearance of lines is controlled using the functions strokeWeight(), 
strokeCap() and strokeJoin().

smooth(); 

line(20, 20, 80, 20);

strokeWeight(6); 
line(20,40, 80, 40);

strokeWeight(18); 
line(20,70, 80, 70);



Capping Lines

The function strokeCap() controls the shape of the ends of lines, useful for thick 
lines.

smooth(); 
strokeWeight(12); 

strokeCap(ROUND); 
line(20, 30, 80, 30);

strokeCap(SQUARE); 
line(20, 50, 80, 50);

strokeCap(PROJECT); 
line(20, 70, 80, 70);



Joining Lines

The function strokeJoin() controls how lines are joined at the corners of shapes.

smooth(); 
strokeWeight(12); 

strokeJoin(BEVEL); 
rect(12,33,15,33);

strokeJoin(MITER); 
rect(42,33,15,33);

strokeJoin(ROUND); 
rect(72,33,15,33);



Drawing Modes

The way that functions like rect() and ellipse() draw shapes can be affected by 
changing the drawing mode with the functions rectMode() and ellipseMode().

smooth(); 
noStroke(); 

fill(126); 
ellipseMode(RADIUS); 
ellipse(33,33,60,60);

fill(255); 
ellipseMode(CORNER); 
ellipse(33,33,60,60);

fill(0); 
ellipseMode(CORNERS); 
ellipse(33,33,60,60);



EXERCISE

1. Edit one of your sketches from the previous exercise to use different colours and 
line thicknesses for your shapes.

2. Create another version of your sketch using different drawing modes for the shapes.



Drawing Custom Shapes



Vertices

Vertices are points used to define shapes. Vertices allow programmers to create 
complex shapes using many points.

Shapes are defined by putting a number of calls to the vertex() function between 
calls to the functions beginShape() and endShape().



Simple Custom Shapes

noFill(); 
beginShape(); 
vertex(30, 20); 
vertex(85, 20); 
vertex(85, 75); 
vertex(30, 75); 
endShape();

noFill(); 
beginShape(); 
vertex(30, 20); 
vertex(85, 20); 
vertex(85, 75); 
vertex(30, 75); 
endShape(CLOSE);



Custom Shapes Using Bezier Curves

We can use Bezier vertices to create custom shapes using curves.

smooth(); 
noStroke(); 
beginShape(); 
vertex(90, 39);
bezierVertex(90, 39, 54, 17, 26, 83);
bezierVertex(26, 83, 90, 107, 90, 39);
endShape(); 



EXERCISE

1. Create a sketch that draws a custom shape of your own design as a series of 
vertices.

2. Create a sketch that draws a custom shape of your own design using the bezier 
vertices.



Questions? rob.saunders@sydney.edu.au

mailto:rob.saunders@sydney.edu.au
mailto:rob.saunders@sydney.edu.au

