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changing the size of the canvas
drawing your rst shape
changing the background colour
lling the shapes with colour
adding a stroke colour
making the line thicker
drawing a rectangle
creating a variable for (x, y)
the ‘width’ and ‘height’ variable name
drawing random circles
using for loops
making the circle move
using an if statement
bouncing off the edge
bouncing off both edges
creating an array
an empty array
lling an empty array
multiple arrays
a simple bouncing ball
the same bouncing ball with vectors
a bouncing ball as an object (class)
adding some text
displaying the value of a variable
displaying the text and variable
circle follows mouse
map function
mousePressed()
keyPressed()
keyReleased()
mouseClicked()
keyCode
translate
rotate
push and pop
drawing a line - vertex

fi

fi

2 of 71

fi

Snippets

Games Part 0

© Copyright
Copyright 2022 The Happy Coder
Licensed under the Apache License, Version 2.0 (the "License"); you may
not use this le except in compliance with the License. You may obtain a
copy of the License at
http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied. See the License for the speci c language governing permissions
and limitations under the License.

Acknowledgments
I am indebted to Dan Shiffman for his inspiration in creating this
curriculum. His passion and enthusiasm is extremely infectious and fun to
watch. His YouTube channel ‘The Coding Train’ is where I have drawn my
inspiration from. Much of what you will see in the curriculum comes from
those teaching videos. I would recommend that you watch them, like them
and subscribe to them.
I would also like to thank my wife Caroline for her patience and
encouragement in getting me this far in my journey, without her support
this would not be possible .
Visit my website www.TheHappyCoder.org for more information.

3 of 71

fi

fi

Snippets

Games Part 0

If you have landed here then a quick start is to open your chrome
browser and type in editor.p5js.org and you are ready to go.
Step 1
First thing is to open your Chrome browser. Others work but Chrome
works best
Step 2
Type in editor.p5js.org into your web browser and you should get a
default page like the one below
Step 3
Delete all the code that is already there by default. Work through section
1 which is the foundation for what you are going to do when making the
appy bird game. Don’t worry we will put it all back as I explain step by
step
Step 4
Copy the code in the boxes in this book. Press the play button to see it
come up on the canvas. If you get an error message in the console (at the
bottom under the code) check that you have not made a mistake
Step 5
Try the challenges or just play to get a feel for it, see what happens when
you change something, learn by doing
Step 6
Delete all the code you have typed in and do the next one
Step 7
When you move onto section 2 making the appy bird game then it is a
good idea to login with your gmail account. This means that you can save
as you go along. You don’t need to keep deleting and retry ping everything.
All the additional lines of code are highlighted for you
Snippets
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When you rst open up the web page in the browser you get a default
page like this

fi
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Looking at the buttons
Everything is quite intuitive and really the best way to learn is to play
with them. The ‘run’ and ‘stop’ buttons are the ones you will use the most.
In settings you can change the theme, the size of the font etc. If you are
not sure then leave everything to the default settings.

Snippets
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Introduction
This is to get you started in using the software. The beauty of this is that
there is no software to download, it is web based and you use it straight
from the internet as if it was a website.
Another good thing is that it is totally free. You can save your work and
share what you have done with your friends or grandchildren. This is a
code designed by artists to be easy to use and create wonderful visual
graphics whether for art or games.

The code
The code you type into the editor will appear in a box like the one
underneath. All you do is copy and type in the code. To save time where
you just add a new line or lines of code they are highlighted in blue (grey
if on a kindle)
function setup()
{
// this happens once
}

Function draw()
{
// this happens in a continuous loop
}

Snippets
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Snippet #1 changing the size of the canvas
You write the code on the left hand side and the code will draw something
on the righthand side on what is called the canvas. In setup() we want to
create the canvas and give it a grey background. A single value for the
background is a greyscale from 0 to 255.
function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{

}

Notes
Gives you a canvas size 600 pixels by 600 pixels. You can change the
size to t your screen. The function createCanvas() is case sensitive. You
need a capital ‘C’ for canvas.

Mini challenges
Try different dimensions e.g. createCanvas(400, 400)

fi
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Snippet #2 drawing your rst shape
This is the rst shape you will draw. The circle is drawn using three
arguments, the rst one is the x co-ordinate for the centre of the circle,
the second is the y co-ordinate for the centre of the circle, and the third
is the diameter of the circle.
function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
circle(300, 300, 100)
}
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Notes
There are many more shapes you can use square, rectangle, ellipse, line,
triangle and pixel.

Mini challenge
Change the co-ordinates to: circle(100, 400, 100). Change the diameter of
the circle: circle(100, 400, 50)

Snippets
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Snippet #3 changing the background colour
The background can be changed to whatever colour you want the canvas
to be, you have the choice of over 16 million colours but don’t worry you
don’t have to memorise them. The background() function can also be put in
the draw() function and has three arguments red, green and blue
function setup()
{
createCanvas(600, 600)
background(255, 0, 0)
}

function draw()
{
circle(300, 300, 100)
}

Snippets
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Notes
Gives the background a colour. In this case it is red. To give it a colour
other than white, black or grey, you need three numbers (arguments)
between 0 and 255. The rst one in the brackets tells you how much red.
The second tells you how much green. The third tells you how much blue.
Think R-G-B (Red, Green, Blue). If you have only one argument (number)
it will give a greyscale colour from 0 (black) to 255 (white)

Mini challenge
Try different colours: background(0, 255, 0) for green, background(0, 0,
255) for blue and mix them up
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Snippet #4 lling the shapes with colour
Using the RGB format that you used for the background you can also ll
the shapes with colour. If you don’t specify any colour it will default to
white
function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
fill(255, 255, 0)
circle(300, 300, 100)
}

Notes
The ll() function lls the circle with a yellow colour (in this example).
This will also work for the other shapes (except line() - there is a special
one for that)

Mini challenge
Draw two more circles with a different colour of each
Games Part 0
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Snippet #5 adding a stroke colour
The shapes have a line round them, the default colour is black but as you
can guess you can colour it with the RGB format with a function called
stroke().
function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
stroke(255, 0, 0)
circle(300, 300, 100)
}

Notes
The stroke() function gives colour the line round the circle. In this
instance it is a red colour. This also works for when you draw a line()
more on that later.

Mini challenge
Draw two more circles with different colours round each circle
Snippets
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Snippet #6 making the line thicker
This is also another option to give it a thicker look, don’t overdo this
otherwise it can obliterate the shape. It uses a function called
strokeWeight(). This is particularly useful when drawing lines and pixels.
function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
strokeWeight(5)
circle(300, 300, 100)
}

Notes
The strokeWeight() function gives thickness to the line round the circle.
In this instance it has a thickness of 5 pixels. The default is 1.

Mini challenge
Draw two more circles with different thickness
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Snippet #7 drawing a rectangle
The other shape you will need for appy bird is a rectangle it uses the
function rect() and it has four arguments, the x co-ordinate, the y coordinate, the width and the height.
function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
rect(100, 200, 300, 100)
}

Notes
To draw a rectangle use the rect() function. The rst two numbers are
the co-ordinates of the top left corner. The next two are the length and
height of the rectangle.

Mini challenge
Draw more rectangles of different dimensions
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Introduction to variables
Variables are very useful for storing data that we may want to change
later. Variables can be named with a single letter or a name. They can have
numbers in them but must never start with a number. Usually naming
variables mean something. For instance if you want to have a variable for
speed you would be best to use the word speed rather than s because
later on in a long list of code you may forget what s is especially if you
have a lot of variables, at the same time don’t make them too long
otherwise the code will look very messy and dif cult to read by anyone
else but you.
In this next example we are going to give the co-ordinates for the circle
names x and y. So that we can alter them in a later sketch. Variables are
very powerful and extremely useful.
To use a variable like x and y then we need to de ne them. We use the
key word let. You can just de ne it or initialise it e.g.
let x
This de nes x as a variable
let x = 10
This gives x an initial value of 10

Now in the sketch below we are going to create a variable for the x coordinate (which is 200) and the y co-ordinate (which is 300) of the circle
by calling them let x and let y.

fi
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Snippet #8 creating a variable for (x, y)
We are going to give the co-ordinates of our circle an x value and a y
value. It is done using the function let which tells the computer that what
comes next is a variable name.
let x = 200
let y = 300

function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
circle(x, y, 100)
}

Snippets
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Notes
This demonstrates how using variables can be very useful, especially
when there are many shapes and lots of movement. If you are familiar
with data types let is a oat (also called real) by default. The line of code
circle(x, y, 100) is just the same as circle(200, 300, 100).

Mini challenge
Make the diameter a variable as well
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Introduction to loops and if statements
We need to talk about while(), for() loops and if() statements. There are
three that are the mainstay of nearly all coding languages. You will come
across them a lot.

while() loops
The while() loop will execute something while a condition is true or is met.
E.g. while(x < 100) means while x is less than 100 do something (inside the
curly braces{})

for() loops
The for() loop is a little bit more complicated. It is often used as a counter.
The variable used is very often i but any variable can be used. E.g. for(let i
= 0; i < 100; i++) which has the effect of declaring a variable i and giving
it a value of 0; the loop continues while i is less than 100; i++ is shorthand
for i = i + 1 (just added 1 on each loop/iteration)

Conditional
==
equal to
<
less than
<=
less than or equal to
>
greater than
>=
Snippets
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greater than or equal to
!=
not equal to
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if() statements
The if() statement can be similar to the while() loop, if something is true
or a condition is met then do something. E.g. if(x < 100 && y > 50) means if
x is less than 100 and y is greater than 50.

Comparison
&&
and (double ampersands, e.g. something is true is if x && y are true, x and y)
||
or (double vertical lines, also called pipes, e.g. something is true if x || y, x or y)

Snippets
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Snippet #9 the ‘width’ and ‘height’ variable name
In p5.js there are some variable names which are already taken up. Two of
these are called width and height. You don’t need to declare them or
initialise them, they already exist and they ‘know’ the width and height of
your canvas. This is more useful than you think, especially if you change
the canvas at any time and it saves you wandering through the code to
change it elsewhere.
function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
circle(width/2, height/2, 100)
}

Snippets
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Notes
You can use the key words ‘width’ and ‘height’. They adopt the width
and height speci ed in the createCanvas i.e 600 pixels. In this case you
divide them by 2 to get the midway point for height and width. The
width and height are what are called system variables. It is very useful
tool and is one way of making sure something is in the very centre (or
wherever)

Mini challenge
What happens when you change the canvas size?
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Introduction to Random
Now we will be making shapes move and introduce random. Different
functions as loops will be explored. This is where we can create a random
number. It is not really random but for most purposes it is random enough.
We use the function random() and it works like this...

Random
random(20)
will give you a number between 0 and 19 (but not 20)
random(12, 37)
would give you a value between 12 and 37 (but not 37)

Snippets
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Snippet #10 drawing random circles
In this sketch you will draw circles in random positions on the canvas. The
function draw() is a continuous loop and will draw them forever. You don’t
need to give x and y an initial value but it is good practice to do so.
let x = 0
let y = 0

function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
x = random(600)
y = random(600)
circle(x, y, 20)
}

Snippets
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Notes
An introduction to the random() function. This will draw random dots
continuously. The draw() function loops continuously. It will only stop
when you tell it to stop (more on that later)

Mini challenge
Make random the ll colour and diameter as well
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Snippet #11 using for loops
In the previous sketch you drew circles in nitum, but what if you only
want to draw 100 circles? A for() loop is the answer. It loops through as a
sort of counter from 0 to 100 in steps of 1.
let x = 0
let y = 0

function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
for (let i = 0; i < 100; i++)
{
x = random(200, 400)
y = random(200, 400)
circle(x, y, 20)
}
noLoop()
}
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Notes
for (let i = 0; i < 100; i++) draws 100 circles in random positions once
between 200 and 400 using the for() loop. There are three parts to it
let i = 0

this initialises the variable i and gives it a starting value of
1, i is often used but you can use anything

i < 100

this sets the upper limit, stops before it get to 100, true
while i is less than 100

i++

shorthand for adding 1 to itself

The noLoop() function simply stops the loop once it has created 100
circles. It makes use of a conditional symbol < which means less than.
The i++ is a short hand way of writing i = i + 1, it simply adds 1 each
time.

Mini challenges
1. Change the number from 100 to either 10 or 1000
2. Take out the noLoop() function

Snippets
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Snippet #12 making the circle move
This is where variables can start to show their true worth. We can make a
circle move across the canvas. In this instance it will advance the x coordinate from the left hand side of the canvas in steps of 1 to the right
hand side.
let x = 0

function setup()
{
createCanvas(600, 600)
}

function draw()
{
background(220)
circle(x, 300, 100)
x = x + 1
}

Notes
The variable x increases by 1 on each iteration (or loop).

Mini challenge
Make it move faster or grow bigger

Snippets
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Snippet #13 using an if statement
The problem with the previous sketch is that the circles just wanders off
the canvas. if we want it to start again once it has reached the right hand
edge then an if() statement is what you need. In simple terms: if the circle
is at the edge start again.
let x = 0

function setup()
{
createCanvas(600, 600)
}

function draw()
{
background(220)
circle(x, 300, 100)
x = x + 1
if(x == 600)
{
x = 0
}
}

Snippets
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Notes
This uses an if statement. Notice that when it gets to the right hand
edge x has the value 600 (x == 600). It then resets the value of x to 0
which returns it to the start.

Mini challenge
What happens when x = x + 7? What could you do about that? hint:
change x == 600 to x >= 600

Snippets
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Snippet #14 bouncing off the edge
In this sketch we go one step better, instead of starting all over again we
can use an if() statement to make the circle bounce off the right hand
edge. To do this we need another variable called speed which we can use
to change the direction.
let x = 0
let speed = 7

function setup()
{
createCanvas(600, 600)
}

function draw()
{
background(210)
circle(x, 300, 100)
x = x + speed
if(x >= 600)
{
speed = -speed
}
}

Snippets
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Notes
This time rather than adding 1 we have created a variable called speed
which we start by giving it the value 7. This has the same effect of
adding 7 to x each time. When the circle reaches the edge and x is
greater or equal to 600 (x >= 600) then 7 becomes -7 and so it
subtracts 7 each time from x. At this point it disappears off the canvas
again. The bene t of having the greater than or equals to (>=) symbol is
that you can move it as fast as you want

Mini challenge
Can you make it bounce off the left hand edge as well? See the next
sketch to nd out

fi
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Snippet #15 bouncing off both edges
Not satis ed with bouncing off one side how about both edges. To do this
we need a logic ‘or’ comparison. So the direction will change whether it
reaches the righthand or lefthand edge of the canvas
let x = 0
let speed = 7

function setup()
{
createCanvas(600, 600)
}

function draw()
{
background(220)
circle(x, 300, 100)
x = x + speed
if(x >= 600 || x <= 0)
{
speed = -speed
}
}

fi

Snippets
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Notes
This if() statement has two conditions, the

rst one is for the right hand

edge x >= 600, and the second is the left hand edge x <= 0. The two
vertical lines (||) are the symbols for ‘or’. Which means if either are true.
The symbols are called pipes for some reason.

Mini challenge
How could you make the circle get bigger towards the centre and smaller
as it approaches the edges.
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Introduction to an array
An array stores data in a very convenient form which can added to,
removed and read easily. This unit will act as an introduction to arrays and
covers the main points to learn. The best way to learn is to create your
own arrays for your own purposes.
They will be a particularly useful when handling large amounts of data or
analysing it for trends or just general information. Some coding languages
call them lists which is effectively the same thing.
Arrays can include words as well as numbers. Words are called strings.
They have to have speech marks ‘abc‘ or “abc” around them.
Counting starts at 0 not 1. The
element is at index [1] and so on.
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Snippet #16 creating an array
Arrays are another very important part of coding. Think of them as a way
of storing lots of useful data in a way that you can change and access
easily. The more you use them the more intuitive they become.
let diameter = [46, 109, 72, 18]

function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
circle(100, 100, diameter[0])
circle(100, 200, diameter[1])
circle(100, 300, diameter[2])
circle(100, 400, diameter[3])
}

Snippets
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Notes
A simple use of an array to draw circles. It reads the value at index [0]
through to [3]. Remember that numbering starts with 0 not 1. The
variable diameter is a made up word.

Mini challenge
Put in different values for the diameter in the array
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Snippet #17 an empty array
An array can start life with data already in it or it can start off as an
empty array and you put the data in later. This is a simple example of how
this might work. The bubble is an empty [] array.
let bubble = []

function setup()
{
createCanvas(600, 600)
background(220)
bubble[0] = 100
bubble[1] = 50
bubble[2] = 90
bubble[3] = 20
}

function draw()
{
circle(100, 100, bubble[0])
circle(100, 200, bubble[1])
circle(100, 300, bubble[2])
circle(100, 400, bubble[3])
}

Snippets
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Notes
Using bubble for the array name. We can’t use circle as it is a keyword.
Filling an empty array in the setup using data. The setup function only
happens once. This example just illustrates an empty array and is not a
practical way to ll an array.

Mini challenge
Add more bubbles
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Snippet #18 lling an empty array
We can use a for() loop to ll an array, in this example we want to create
5 randomly sized bubbles. This happens in setup() because we only want to
do it once.
let bubble = []

function setup()
{
createCanvas(600, 600)
background(220)
for (let i = 0; i < 5; i++)
{
bubble[i] = random(10, 100)
}
}

function draw()
{
circle(100, 100, bubble[0])
circle(100, 200, bubble[1])
circle(100, 300, bubble[2])
circle(100, 400, bubble[3])
}

fi
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Notes
Using an empty array we ll it with random values. This happens in setup
as it happens just once. This uses the power of the code to ll the array.
It can be as big or as small as you want.

Mini challenge
How would you use the i variable to space the bubbles out evenly?

Games Part 0
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Snippet #19 multiple arrays
we can use the for() loop to ll an array and a for() loop to read an array.
In this instance we are are going randomly select the x and y coordinates,
store them in separate arrays and then read them in draw().
let x = []
let y = []

function setup()
{
createCanvas(600, 600)
background(220)
for (let i = 0; i < 10; i++)
{
x[i] = random(0, width)
y[i] = random(0, height)
}
}

function draw()
{
for (let i = 0; i < 10; i++)
{
circle(x[i], y[i], 50)
}
}
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Notes
Drawing 10 circles in random positions through creating two arrays. One
to give the x co-ordinates and one for the y co-ordinates of the circles.

Mini challenge
Draw 10 more circles and include random diameter

Snippets
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Introduction to vectors
Creates a new p5.Vector (the datatype for storing vectors). This provides a
two or three dimensional vector, speci cally a Euclidean (also known as
geometric) vector. A vector is an entity that has both magnitude and
direction. As you go through the sketches you will see how this works.
It uses the createVector(x, y) function
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Snippet #20 a simple bouncing ball
We give a circle an x velocity and a y velocity. The if() statements check to
see if the ball has reached any of the edges of the canvas. Make sure you
understand what each variable is doing before going onto the next sketch
where we introduce vectors.
let x = 100
let y = 100
let x_velocity = 2.5
let y_velocity = 4

function setup()
{
createCanvas(600, 600)
}

function draw()
{
background(220)
x = x + x_velocity
y = y + y_velocity
if (x > width || x < 0)
{
x_velocity = x_velocity * -1
}
if (y > height || y < 0)
{
y_velocity = y_velocity * -1
}
circle(x, y, 50)
}

Snippets
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Notes
This is to demonstrate how we would normally make a ball bounce round
the canvas against the edges without using vectors. The underscore _ is
another way to write the names of variables that is come in some other
coding languages.

Mini challenge
Add another ball

Snippets
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Snippet #21 the same bouncing ball with vectors
This does exactly the same thing as the previous sketch. This might seem
more complicated at rst glance but it is extremely useful when using
graphics such as games and digital art. The variables position and velocity
now can hold two bits of data. You can call them by using .x and .y after
the name.
let position
let velocity

function setup()
{
createCanvas(600, 600)
position = createVector(100, 100)
velocity = createVector(2.5, 4)
}

function draw()
{
background(220)
position.add(velocity)
if (position.x > width || position.x < 0)
{
velocity.x = velocity.x * -1
}
if (position.y > height || position.y < 0)
{
velocity.y = velocity.y * -1
}
circle(position.x, position.y, 50)
}
49 of 71
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Notes
This is the same as the previous except now we have the x and y velocity
as a vector. This makes it much more elegant. In draw() the velocity
component is added to the position.

Mini challenge
Change the initial start position and the relevant velocity components.
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Classes - a brief explanation
In the next sketch you are going to be introduced to using classes. In this
you structure your code so that you create a class object, in this case a
ball. The beauty of this approach is that you can create lots of similar
objects even though individually they behave differently. This is most
apparent when creating particles.
For simplicity we will crate just one ball and you will get a feel for how
this is structured. It may seem like an unnecessary complication but the
bene ts come later in more complex situations.
You create a Ball class(), a class usually has a capital letter (just
convention but important none the less). you create a variable called ball.
You create the ball object in setup() and in draw() you attribute qualities
to the ball e.g. ball.display() and ball.update().
The names constructor(), display() and move() are ones I have created. You
can given them any name you like but keeping them relevant and
meaningful helps you (and anyone else) remember what they are and what
they are for.
The best way to learn is to do and there you will get a feel for it and it
becomes intuitive to think like that. So the more you practice, even if it
just copy out the code, the better the feel you have for it. Practice makes
perfect...
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The structure of a class
A basic structure and key elements for classes
function setup()
new ___

function draw()
___.display()
___.move()

class
constructor()
{

}
display()
{

}
move()
{

}

When you write or see other sketches with classes they may well have
functions other than display or move.
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Snippet #22 a bouncing ball as an object (class)
This is the same sketch as the previous two examples, a circle bouncing off
all the sides. We create a ball class which has a constructor() function, a
move() function and a display() function. You can give the functions other
names, these are the ones I have chosen.
let ball

function setup()
{
createCanvas(600, 600)
ball = new Ball()
}

function draw()
{
background(220)
ball.move()
ball.display()
}

class Ball
{
constructor()
{
this.position = new createVector(100, 100)
this.velocity = new createVector(2.5, 5)
}

move()
{

Snippets

53 of 71

Games Part 0

this.position.add(this.velocity)
if (this.position.x > width || this.position.x < 0)
{
this.velocity.x = this.velocity.x * -1
}
if (this.position.y > height || this.position.y < 0)
{
this.velocity.y = this.velocity.y * -1
}
}

display()
{
circle(this.position.x, this.position.y, 50)
}
}
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Notes
The ball is now a class ‘Ball’ with a constructor() function where you
create the two vectors, the move() and display() functions attribute the
necessary characteristics to that ball.

Mini challenge
How would you create two balls bouncing around the canvas?
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Bits and bobs you will need
Introduction
This section covers a mishmash of very useful bits of code. To get a better
understanding I would recommend going through the Basics Parts 1 - 4,
but if you have got this far then why not plough on.
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Snippet #23 adding some text
You can have text on your screen which is useful if you want to give
instructions, information or some other data like a score.
function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
textSize(50)
text("the happy coder", 50, 300)
}
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Notes
Create some simple text. It uses the default font. Default colour is black.
The text is in speech marks “abc” or ‘abc’. The rst number in brackets
is the x position. The second number is the y position. The size of the
text is given by the textSize() function, the default is quite small if you
don’t use it.

Mini challenge
Add multiple lines of text
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Snippet #24 displaying the value of a variable
If you have a variable you can display this as text, in this case the
variables are mouseX and mouseY which are the co-ordinates of your
mouse. As you move the mouse around the canvas it will display the
position. The variables mouseX and mouseY come with p5.js and they
‘know’ where the mouse pointer is on the canvas.
function setup()
{
createCanvas(600, 600)
}

function draw()
{
background(220)
textSize(50)
fill(150, 0, 0)
text(mouseX, 100, 100)
text(mouseY, 100, 150)
}

Notes
In this sketch the co-ordinates of mouseX and mouseY are displayed.
Notice that you don’t put speech marks around the words. That is
because they are values and effectively they variables (system).

Mini challenge
Get the text to move with the mouse as well
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Snippet #25 displaying the text and variable
You can combine text and a variable with the + sign rather than the ,
separating the elements.
function setup()
{
createCanvas(600, 600)
}

function draw()
{
background(220)
textSize(50)
fill(150, 0, 0)
text('x: ' + mouseX, 100, 100)
text('y: ' + mouseY, 100, 150)
}

Notes
This shows how you can attach labels to scores etc

Mini challenge
Can you get it all in one line (sentence) on the canvas
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Snippet #26 circle follows mouse
There are prede ned variables (like width and height) which allow you to
locate the position of the mouse called mouseX (for the x co-ordinate) and
mouseY (for the y co-ordinate). The centre of the circle is now wherever
you place the mouse
function setup()
{
createCanvas(600, 600)
}

function draw()
{
background(220)
circle(mouseX, mouseY, 100)
}
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Snippet #27 map function
The map() function is a very useful one which maps the two different
scales. For instance if you wanted to have 0-360 as a percentage instead
you would use the map function. The example below maps the position of
the mouse from 0 to 400 and draws the rectangle from 0 to 600,
effectively stretching it by the ratio of 4 to 6.
let length = 0

function setup()
{
createCanvas(600, 600)
}

function draw()
{
background(220)
length = map(mouseX, 0, 400, 0, 600)
fill(100)
rect(0, 100, length, 200)
}
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Snippet #28 mousePressed()
This is a function that waits until one of the buttons on your mouse is
pressed. When it is pressed in this example it toggles between lling the
circle black and white
let value = 0

function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
fill(value)
square(100, 100, 100)
}

function mousePressed()
{
if (value === 0)
{
value = 255
}
else
{
value = 0
}
}

63 of 71

Games Part 0

fi

Snippets

Snippet #29 keyPressed()
This is similar to the mouse pressed function and looks for any key to be
pressed to make something happen.
let value = 0

function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
fill(value)
square(100, 100, 100)
}

function keyPressed()
{
if (value === 0)
{
value = 255
}
else
{
value = 0
}
}
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Snippet #30 keyReleased()
This is also useful in some scenarios where you only want something to
happen while the key is being pressed and something else to happen when
you let go of the key
let value = 0

function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
fill(value)
square(100, 100, 100)
}

function keyReleased()
{
if (value === 0)
{
value = 255
}
else
{
value = 0
}
}
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Snippet #31 mouseClicked()
This sounds the same as mouse pressed function but it is looking for a
single event, the click of the mouse.
let value = 0

function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
fill(value)
square(100, 100, 100)
}

function mouseClicked()
{
if (value === 0)
{
value = 255
}
else
{
value = 0
}
}
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Snippet #32 keyCode
You can use the speci c keys to do things, there are some built in ones,
e.g. the arrow keys, all the other keys can be used but for most of them
you need to get a reference number for them
let value = 126

function setup()
{
createCanvas(600, 600)
background(220)
}

function draw()
{
fill(value)
square(100, 100, 100)
}

function keyPressed()
{
if (keyCode === UP_ARROW)
{
value = 255
}
else if(keyCode === DOWN_ARROW)
{
value = 0
}
}
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Snippet #33 translate
In translate you are moving the canvas not the object. In the example
below the origin point has moved from the top left (0, 0) to the centre of
the canvas whatever size it is. So now the origin is in the centre and all
the x values to the left are negative and all the y values above are
negative. Remember that y is still measured downwards so not quite polar
co-ordinates.
function setup()
{
createCanvas(600, 600)
}

function draw()
{
background(220)
translate(width/2, height/2)
square(0, 0, 100)
}
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Snippet #34 rotate
All angles are by default measured in radians but by using angleMode you
can change them to degrees. In this example we translate the square to
the centre of the canvas and then rotate it 45 degrees
function setup()
{
createCanvas(600, 600)
angleMode(DEGREES)
}

function draw()
{
background(220)
translate(width/2, height/2)
rotate(45)
square(0, 0, 100)
}

Challenge
Try to rotate without using angleMode() just with the radians
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Snippet #35 push and pop
Push and pop are like book ends. Push gathers the current settings, stores
them and on pop returns them back again. In between you can do things
that don’t affect the rest of the sketch. In this example one square inside
push() and pop() is rotating while the one drawn outside push() and pop() is
unaffected.
let angle = 0

function setup()
{
createCanvas(600, 600)
angleMode(DEGREES)
}

function draw()
{
push()
background(220)
translate(width/2, height/2)
rectMode(CENTER)
rotate(angle)
square(0, 0, 100)
angle = angle + 1
pop()
square(0, 0, 100)
}

Challenge
Have more push() and pop() and do different things inside
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Snippet #36 drawing a line - vertex
If you want to draw a shape and control the corners of the shape
(vertices) or draw an irregular shape then you can de ne the position of
the vertex and draw lines from one to the other. This is a simple line
function setup()
{
createCanvas(600, 600)
}

function draw()
{
background(220)
beginShape()
vertex(100, 100)
vertex(400, 400)
endShape()
}

Challenge
Put more vertices in and draw more shapes
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