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Introduction

A Course For Young And New Coders

This course was developed in response to demand from teachers and
parents for a child-friendly course that:

0 engages students visually
0 avoids complicated technology setup
0 teaches programming and computer science concepts

They found that many teaching resources were not designed with young or
non-technical students in mind. Long passages of prose, technical jargon,
over-complicated examples and unexplained code, put up barriers that
many students couldndét get over.

This course is specifically designed to be accessible to young learners, with
language carefully chosen to maximize understanding. The course projects
are kept short, with lots of illustrations, and planned breakpoints for
exploring and playing.

As students progress through the course, they will learn about, and gain
experience with, programming and computer science concepts that are
applicable to many other programming languages they might learn in
future.



Why Learn To Code?

Coding and algorithmic thinking are important life skills in the increasingly
digital world we live in.

Many education curricula have been updated ensure that children are
digitally literate, equipped to participate in a digital economy, able to
develop their own technology ideas, and be better informed consumers and
citizens.

Coding is considered by many to be as essential as reading and writing -
Reading, Writing, Coding.

Coding is also fun and creative! Many people do it just for pleasure. A

growing number of artists now use code as their main method for creating
art.

Who Is This Course For?

O«

Students as young as 7 can make a start on the first few projects as
they are simple, easy, and donot requ
knowledge or extended periods of concentration.

O«

Secondary school students aged 11-17 will enjoy the more
interesting concepts developed during the course, including seeing
how the maths and physics they have learned can be applied
creatively.

0 Talented and more confident students will enjoy the later projects
which introduce more sophisticated, and rewarding, concepts. Effort
has been made to ensure these too are as accessible as possible.



0 Home educated students will find this course useful as it introduces
a broad range of key programming and computer science concepts in
a fun, visual, and creative way that also encourages students to
experiment and develop autonomous research and problem solving
skills.

O«

Adults learning to code for the first time will also find this course a
gentle and friendly introduction to coding that avoids unnecessary
jargon and technical complexity.

Tested & Refined

This course is has been tested and refined with feedback from children

aged 6-11 in code clubs, students aged 11-17 at secondary school or in
home education, university undergraduates, and also adult members of
creative coding and algorithmic art groups.

|l 6m really pleased with the artists wt
very quickly become confident and creative with code.

In particular, [prouah of the children who tried this course and have now
found a talent or a pagladon t hey didnot

Teaching Method - Learning By Doing

This course consists of a progression of short projects. Each project builds
on the knowledge and experience developed in previous projects.

Each project starts by introducing a new idea, and quickly gets students
coding. At regular points in each project students are encouraged to
experiment with the ideas being developed.



This hands-on practice, experimentation and play, is critical to learning.
That also includes learning from getting things wrong, something we need
to encourage far more in the teaching of computer science and coding.

Simply reading this book without taking part in the suggested practice will
not be as effective for learning to code, developing algorithmic thinking, and
developing a feel for the ideas and coding methods.

Each project ends with a challenge that is calibrated to stretch talented or
ent husiastic students by applying the id
ways, and practising doing research to find solutions for themselves.

The Technology

Al t hough we donét dwell on it 1 n the cou
students learn is JavaScript, one of the most important languages in
todayodos digital age.

We use codeguppy.com, an online coding environment based on p5;js.
Students will code entirely on the web, and see their results on the web.
This simplicity avoids the need for complicated software and also avoids
students needing to grapple with source code files and editors.

p5js itself was developed from Processing. Processing and p5js are
taught to students at schools, universities and design colleges all over the
world.

Students can share their creations as easily as sharing a web link. Anyone
who has the link can see both their code and the designs their code draws.

This course doesné6t focus on the technol
much as possible, to ensure the focus remains on concepts, ideas and
creativity.



Get In Touch

|l 6d | ove to di seswrygestiond mised hy this hoarkel e n g
|l 6d also | ove to hear about the great

You can contact me by email makeyourownalgorithmicart@gmail.com or
on twitter @algorithmic_art.

Advanced codeguppy.com users that graduate from codeguppy.com
environment to pure p5.j)s sketches may
channel:

0 https://www.youtube.com/c/algorithmicart

Learning Together

Learning to code and creating digital
of a supportive community.

I recommend you find a childrends code
near you.


mailto:makeyourownalgorithmicart@gmail.com
https://twitter.com/algorithmic_art
https://www.youtube.com/c/algorithmicart

0.0 - Getting Set Up
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Start Your Browser

Wedbre going to be ucslegnmpy.@mwebsi te call

I tods free and mak eandfunoTtharensgro meeddolinstgll e a sy
any software. All we need is a web browser.

Start your favorite web browser. Yours might be Chrome, Firefox, or Safari.



Sign Up
We need to create our codeguppy.com account.

Go to www.codeguppy.com by typing it into the web address bar at the
top.

You should see the website looking like this:

- u} X ‘
| e CodeGuppy | Coding for kids te: % 4

C @& codeguppy.com e O &

<
| P -
HOME ABOUT PARENTS EDUCATORS SIGN IN ‘\ IN FOR FREE /\
G U P P Yi
|

WELCOME TO THE
WONDERFUL WORLD OF
CODING FOR KIDS|

i kid ul Ee —y
t coding 1 | |
| tutorials. T 10W — N ! -
W .
| - -
|
COURSES AND TUTORIALS
All Tutorials Editor picked Coding Course Drawing Pixel Art Games Polar coordinates Math Text processing Other

Click JOIN FOR FREE.

Choose NARegi ster wi tdémaikbaddaessland apassvoré nt er vy
that you will use to log into codeguppy.com in future.

Make sure you confirm your account by clicking the link that will be sent to
you via email.
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http://www.codeguppy.com/

Every time you log in, you will be taken to a page that looks like this:

’mw\ii'p\'ivm-x +

C @ codeguppy.com/index htmi o % 0 & :

|
|

code HOME ABOUT PARENTS EDUCATORS m
|

G U P F

WELCOME INFO@CODEGUPPY.COM

TUTORIALS | ’ MY PROGRAMS m

TUTORIALS

All Tutorials Editor picked Coding course Drawing Pixel Art Games Polar coordinates Math Text processing Other

\]o"‘“ué i@.‘ Expressions
-8 &

3456334

|
1 5
1=

@»

. ,
! i ! H P ans &
INTRO TO CODING PIXELS AND COORDINATES EXPRESSIONS AND VARIABLES

Welcome to the wonderful world of coding! In this first Learn about Pixels, Resolution and Coordinates - important Expressions and variables are the core of any programming

You can use the two main buttons fATutc
between displaying the built-i n t ut ori al s or yourmwne prog
any program created yet, the second list will be empty.

We 0 mow ready to start our code projects!

well done!
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Level 1 - First Steps
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1.1 - First Shapes

level O O O

- 15 -



What Wedol | Do

I n this project wedOre going to:
0 create simple shapes - circles and squares
0 use colours to fill those shapes

Log In

Use your browser to go to codeguppy.com, and log in using the account
you created before.

You should see a page like this:

v CodeGuppy | Coding for kids, te: X + - g = ‘

|
<« C @ codeguppy.com/indexhtml o % 0 @& :

Code HOME ABOUT PARENTS EDUCATORS m
> i

G U P ¥

WELCOME INFO@CODEGUPPY.COM

TUTORIALS ‘ | MY PROGRAMS m

TUTORIALS

All Tutorials Editor picked Coding course Drawing Pixel Art Games Polar coordinates Math Text processing Other

. e, o0, 0 ) § ouusavln
halipnd \ o 111
ah v \ aus i@-’ Expressiong
‘ Huan s (7=
s | .
® sHH W N
INTRO TO CODING PIXELS AND COORDINATES EXPRESSIONS AND VARIABLES

Welcome to the wonderful world of coding! In this first Learn about Pixels, Resolution and Coordinates - important Expressions and variables are the core of any programming
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http://www.openprocessing.org/

Create a Progra m

Start a new program by clicking on Code Now.

COde HOME ABOUT PARENTS EDUCATORS u
G U P P Yi

WELCOME INFO@CODEGUPPY.COM

‘ TUTORIALS H MY PROGRAMS ‘ CODE NOW

~

You should see a page that looks like this:

\ - o x|
|| e CadeGuppy Playground x  +

€« C @ codeguppy.com/code htm * o0 & :

CodeGuppy Untitled  ##

Wedbre going to write our own code on

-17 -



Our First Circle

Letds draw a circl edtorparti te this code i n
circle(300, 300, 200);

Dondt f orget ;dttheends emi col on

The code should look like this now:

To run our code click the fi Ryobutton at the top of your code window.



You should see something like this (note: if your screen resolution cannot
accommodate boththecode and the output at the
presented with just one of them at a time):

|| o CodeGuppy Playaround X 4+

< C' @& codeguppy.com/codehtml % O 2
CodeGuppy Untitied 4

L ,:uue_l + @:: o

- 1 circle(308, 3ee, 208);

= 2

]

¥

n

[}

Thatdos a nice circle. Youbve just wr

your first code!

well done!



Different Colours

Let 6 s ddécalougodoutcircle.
To go back to the code click on the square fStopobutton.
Youol | be taken back to the code youore

Add the fill instruction to the code, just before the circle instruction, like
this:

fill('red");
circle(300, 300, 200);

Can you guess what this new code does?
Most code instructions have names that give us a good clue about what

they do. The circle instruction ... draws a circle. Thefilli nst ructi on €& p
a colour to fill a shape.



Run the code to see what happens.
You should see a red circle.

g

:

1 fill('red');
2 circle(3ee, 30e, 200);
3

a4 B

Try It Yourself

Have a go at choosing different colours to fill the circle.
| changed my code to draw a pink circle.

fill('pink’);
circle (300, 300, 200);

You can choose colours like blue, green, black, white, grey, violet, .. and
many more.

You can find a full listof coloursby openi ng t he->iBatkgsou
palette from the left toolbar of codeguppy.com coding environment.
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Drawing Squares
Letds try drawing a different shape now.

fill('red’);
square(300, 300, 200);

What shape do you think this will draw?

Change your code so that it has that square instruction instead of the
circle instruction.

If we run the code we should get a red square.

[ - o x|

« P + @:: )
1 fill('red");

2 square(3e9, 300, 200);

3




Try It Yourself

We can change the colour of our square just like we changed the colour of
our circle.

| changed my code to draw a blue square.

fill('blue");
square(300, 300, 200);

This is what happens when | run the code:

CodeGuppy Untitied  #

« EEEES + @ oo
1 fill('blue’);

2 square(3ee, 3ee, 200);

3

Try changing the colour yourself. Can you make a green square?



Square and Circle Together

Let 6s try s ongmedtwhté thegode fier@a square and a circle

together!
Look at this bit of code. You equare see we
and a circle.

fill(red");

square(300, 300, 200);

circle(300, 300, 200);

Change your code so it draws both shapes. If we run the code, we get a
picture with both shapes!

g

»

1 fill('red'

2 square(3ee, 3ee, 200);
3 circle(300, 300, 200);

a4 B N »
IS

This shows we can use lots of drawing instructions to make a more
interesting picture.
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Try It Yourself

Write this code that draws four red circles:

fill('red";

circle(300, 300, 200);
circle(300, 300, 150);
circle(300, 300, 100);
circle(300, 300, 50);

Did you notice the last numbers in the brackets are not the same?

This is what happens when we run the code:

:

1 fill('red');

2 circle(3ee, 3ee, 200);
3 circle(3e8, 300, 150);
4 circle(3ee, 3ee, 1ee);
5 circle(3ee, 3ee, 58);

a % B0

Can you work out what those last numbers do?

- 25 -



Try changing those numbers to different ones. Run your code to see what
happens.

Now try changing all the numbers, like this example:

fill('red");

circle( 400, 300, 200 );
circle( 200, 200, 150 );
circle( 150, 400, 100 );
circle( 300, 300,50 );

Make sure you choose your own numbers. Run your code to see what
happens.

This is what my code makes:

‘ o CodeGuppy Playground x +

€« C @ codeguppy.com/codehtml * 0 & :

4 b |Code

1 fill('red");

2 circle(4ee, 300, 200);
3 circle(200, 200, 150);
4 circle(150, 40, 100);
5 circle(3e0, 300, 50);
6

haBm»

- 20 -



Letdos try one more i dea. Change ftillhe cc
instructions.

Here is my example:

fill'yellow');
circle(400, 300, 20 0);

fill('green");
circle(200, 200, 150);

fill('bl ue’);
circle(150, 400, 100);

fill('red");
circle(300, 300, 50);

This is what my code makes. Your own code will draw a different picture.



e CodeGuppy Playground x  +

< C @ codeguppy.com/codehtml

CodeGuppy Untitled &

« P +®:: )
FA11('yellow');
circle(4008, 300, 200);

1
2
3
4 fill('green');

5 circle(2e0, 200, 150);
6

7 fill('blue');

8 circle(15@, 400, 100);
9

10 fill('red');
11 circle(3e0, 300, 50);

Experiment by adding even more fill and circle instructions.

Try adding square instructions too.

you've learned about
shapes, changing
their colour and size

»

well done!
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1.2 - Coordinates & Size

level O O O
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What Wedol | Do
I n this project wedOre going to:

0 use coordinates to put shapes on a canvas
0 learn how to choose the size of a shape

Start a New Program
Log in to codeguppy.comi f you havenot already.
Createanewprogram by clicking the ACODE NOWO

Your code window should look like this:

| CodeG - u} X ‘
| Ak CodeGuppy Playground x

odeGup

c
a
Eal
L 4
n



Those Circles A gain

In the last project we wrote some code to draw a circle.

Type the same code into the empty draw part.
circle(300, 300, 200);

Run the code by clicking the play button at the top.

You should see something like this:

g
]

uppy Playgrou x
codeguppy.com/cc
Uni
a Code + @
ircle ,

O« @

N
\_/

| t 6 s t pictureva mae before.

Now add another circle instruction just before the one we already have.
This time change the first number from 300 to 200 like this:



circle( 200, 300, 200);
circle( 300, 300, 200);

Run the code to see what happens.

- o x|

g
8

-
DA

circle(200, 300, 200);
circle(300, 3ee, 200);
3 |

a4 B N o»

Can you work out why this happens?

Add more circle instructions after the one we already have, and change the
numbers like this:

circle( 200, 300, 200);
circle( 300, 300, 200);
ci rcle( 400, 300, 200);
circle( 500, 300, 200);

Run the code again.



| e CodeGuppy Playground x o+

< C' @& codeguppy.com/codehtml

CodeGuppy  Untitied o

+ KRS + @:: o
— 1 circle(2ee, 3@e, 200);
- 2 circle(3ee, 300, 200);
3 circle(4e0, 300, 200);
= 4 circle(5ee, 3ee, 2ee);
5
<
n
(]

We have four circle instructions, and the only difference is the first number.
Can you work out what that number does?



Coordinates on a Canvas

When we write code to draw shapes, they are drawn on a canvas.

A canvas is just like a piece of paper.

)

g v

If we ask our computer to draw a circle, it needs to know exactly where to
draw it.

The next picture shows a circle with a pin exactly on the middle of the
circle.



g B

If we wanted to move the circle, we would choose a new point on the
canvas to pin the centre of the circle to.

How do we tell our computer exactly which point on the canvas we mean?

We use coordinates. You may remember coordinates from school.



Look at these examples of coordinates.

22—
(24— T

V (615>

Theredsquareisat(3,2). That 6s Balomasldowh. i s
The green square is at (6, 3) because itis 6 along and 3 down.

Our canvas is bigger than that small grid. It is 800 pixels wide, and 600
pixels down.

800

OO0

g ©

If we wanted to put a circle in the middle, where would we pin the centre of
the circle?



400

300

+
g

You can see the centre of the circle would be 400 across and 300 down.
We can write that as (400,300).
The code to draw a circle in the middle of the canvas is:

circl e(400, 300, 200);
You can see that:

0 the first number 400 is how far along the circle centre is.

0 the second number 300 is how far down the circle centre is.

Try the code yourself.



Your drawing should look like this:

! % CodeGuppy Playground X  + - o x|

€« C @ codeguppy.com/cade html * 0 &

CodeGuppy Untitled &

a*_ 4 b | Code + @ oo
- 1 circle(408, 300, 200);

— 2

E

¥

n

—



Try It Yourself

Have a look at this picture.

200 400 OO0

300 + + +

You can see that there are three circles:
0 the middle circle is at (400, 300) just like before
0 the left circle is at (200, 300)
0 the right circle is at (600, 300)

Try writing some code that draws these three circles.

-39 -



Aft er egdone that, see if you can write code that draws circles that go
down the canvas like this:

Remember the second number is how far up or down the circle is on the
canvas.

Hereds how | did 1t.
circle(200, 200, 100);

circle(400, 300, 100);
circle(600, 400, 100);



you’ve learned to
draw circles exactly
where you want using
coordinates

well done!
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Circle Size

We just learned how to draw a circle at different places on the canvas.
It would be good if we could change the

Have a look at this picture:

100 200 300

We can see three circles. A small one, a medium one and a large one.

A good way to describe the size of the circleistheradius. That 6s t he
distance from the center of circle to margin.



Letds | ook at some very simple code acg
circle( 400, 300, 100);

Wedbve seen t his c oddeimthe modleeofthekcanvad r a ws
The middle of the circle is exactly at (400, 300).

Here is the drawing that code makes.

CodeGuy

S

O« @

We havenot t al ked albOo ut the | ast numb e



Change the 100 to 200 to see what happens.
circle(400, 300, 200);

What do you get?

You should get a much larger circle.

What happens if you choose a smaller number like 30?

That third number is the size of the circle. A large number draws a larger
circle. A small number draws a small circle.



Try It Yourself

We 6 v e | howto dravda circle exactly where we want on the canvas.
Webdbve al so | ear rsigedoftheciwle.t o set t he
In the last project, we learned how to choose a colour for the circle.

See i f you can combine what yowoure | ec
five circles. Give the circles a different colour, size and location.

Hereds what | made. diffecentpictceo de wi | | ma k
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Donot Forget Squares

Wedbve | earned how t evhederwa wantaancthewsizel e e x act
we want.

Can we do the same with squares? Yes we can!
Look at this code for drawing a square:

square( 300, 200 , 100);
Can you guess what the numbers are for?

This next picture explains what the numbers do.

300

200
100

100



The first number 300 sets how far along the square is.
The second number 200 sets how far down the square is.
That means the top left corner of the square is at (300, 200).
The third number 100 sets the size of the square.

Try that code to check you get a square.

1 square(3ee, 2ee, 1e@);
2

a4 B



Challenge!

Can you write code code that creates a drawing like this?

This is a challenge that might take some experimenting to get right.

Using a pen and paper to plan the coordinates and sizes can be helpful.
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1.3 - Random Numbers

level O O O
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Wh at We 6| | Do

A~

Il n this rpgomgteect weo

0 get our computer to pick random numbers for us

Start a New Program
Log into codeguppy.comi f you havendét already.

Your code window should look like this:

! % CodeGuppy Playground x - o x|

CodeGuj

Q4 B »



Rings & Circles
Have a look at this code. Can you work out what it does?
cir cle(400, 300, 200);
circle(400, 300, 150);
circle(400, 300, 100);
circle(400, 300, 50);

There are four circles, and all of them are located in the middle of the
canvas.

The difference between these circles is their radius.

Run the code. You should see these four white circles.

g

uppy Playgrou x
codeguppy.com,
Uints
a » | Code + | |

1 circle(4e8, 3ee, 200);
2 circle(4ee, 3@0, 150);
3 circle(4ee, 3ee, 1ee);
4 circle(408, 300, 50);
5

O« @

u

\\\/

Let s make t hobbeocecghcl e sSlkRey donobt

h a



We can do this using a noFill instruction before the circle instructions.

noFill();

circle(400, 300, 200);
circle(400, 300, 150);
circle(400, 300, 100);

circle(400, 300, 50);
Make sure you spell noFill correctly. The F is a capital letter.

Run the code to see what happens.

400, 300, 200);

(

e(
4 circle(s08, 386, 150);
5 circle(dee, 300, 100);
ircle(400, 300, 50);

\\\\
=

Those circles are completely see-through now! This is not evident now but

i n the future when weodl |y ocuh@lnlg en athiec eb atchk

effect.



You might think those circles are

We can set the outline colour of a shape with the stroke instruction. You

can see here weovbtue.set the outline
noFill();
stroke('blue’);

circ le(400, 300, 200);
circle(400, 300, 150);
circle(400, 300, 100);
circle(400, 300, 50);

Run the code to see it working. You should get blue rings like this.

| s CodeGuppy Playground x

< C' @& codeguppy.com/code.htm

+

CodeGuppy  Uintitied &

»

4 b |code

noFill();
stroke('blue');

circle(4ee, 3ee8,
circle(4e8, 3ee,
circle(4e0, 300,
circle(4ee, 3ea,

LI NV NN

a4 B

200) ;
150);
100);

58);

// - h ™
/ g - ™ \\. |
/ — N N
/ / ; . \
/ \
/ ;o \\ \
[ / / \ \ \
[ ( { \ ‘ | |
| ‘ \ \ fl | |
\ RN . L / |
\ - / /
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Try It Yourself
Try choosing different colours for the rings.
Also, try changing the sizes of the four circles.

Hereds my code:

% CodeGuppy Playground x  +

| € C @& codeguppy.com/codehtml * o &

CodeGuppy Untitled

a«_ 4 p | Code + @ oon
= 1 noFill();
- 2 stroke('green');
3
=] 4 circle(4e0, 300, 200);
5 circle(se0, 300, 175);
L 4 6 circle(4e0, 308, 60);
7 circle(4e0, 300, 50);
n e
(]

| chose green for the circle outlines, and radiuses of 200, 175, 60 and 50.



Random Sizes

A

Sometimes itbébs fun to get our computer
Why dondét we get our compufbuegircles.o choos
Look at this code:
circle(400, 300, 200);
We already know this code draws a circle of radius 200.
Now look at this code:
circle(400, 300, randomNumber(200) );
What 6s changed?
Webve repl aced 20hbg rasdomaNemben{20d).e r

The instruction randomNumber(200) asks our computer to pick a number
between 0 and 200.

The number could be 12, or 102, or 399, or 37 or 256, e or somet hi
else.

We dondét know what the computer will ¢
number will not be bigger than 200.



Let 6s
pick a random size.

noFill();

change

stroke('blue");

circle(400, 300,
circle(400, 300,
circle(400, 300,
circ le(400, 300,

Try it to see what you get.

This is what | get.

% CodeGuppy Playground

| €

x o+

C @ codeguppy.com/cade.html

CodeGuppy Untitled

4 » |Code

»

a4 B

LI I ST

noFill();
stroke('blue');

(
(
circle(4e0, 300,
circle(dee, 300,
circle(400, 300,
circle(400, 300,

randomhumber (28@));
randomhumber(2@8) ) ;
randomhumber (20@)) ;
randomhumber (288) ) ;

our code

randomNumber(200) );
randomNumber(200) );
randomNumber(200) );
randomNumber(200) );

s orartdbnaNumbeed td

four

C



Your picture will be different because the sizes your computer chooses will
be different.

Run your code again using the Stop and Play buttons at the top of the
page.
Do you see a different picture? Why is that?

Try replaying your code several times.

you can now ask your A
computer to choose
random numbers

well done!



Random Colours
Let s get our c ooloprs, hogjust nunobers. h o o s e
Have a look at this code:

fil(  ‘'orange' );
circle(400, 300, 300);

fill(  ‘'yellow' );
circle(400, 300, 200);

Run the code and youol |l see it draws a s
orange circle.

« B + [(m]u o

= 1 fill('orange');

- 2 circle(d400, 300, 300);

= : 11 yellow');

£ : chrcle(aea, 3ee, 200);

n

1]

Woul dnét it be cool i f our computer pick

smaller circle?



To do this we need a list of colours to choose from.
To code a list of things we put them between square brackets [ ].
Here is a list of three colours:

['red’, 'purple’, 'green’]

You can see the colours are between square brackets [ ]. You can also see
there are commas between each colour.

To pick something from a list at random, we use the random instruction.
Look at the code below.

fill(  'orange' );
circle(400, 300, 300);

fill( random( [red', 'purple’, 'green’] ) )
circle(400, 300, 200);

Instead of 6 y e | ,lwe ws&the random instruction to pick one of red,
purple or green.

We donot know which col our wi l |l be chc
random.

Run the code to see what you get.



Hereds what | get

‘ o CodeGuppy Playground x +

| €« C @ codeguppy.com/code html * 0 & :

fill('orange');

— 1

= 2 circle(4ee, 300, 300);
3

= 4 fill( random( ['red', 'purple', 'green'] ) );
5 circle(4ee, 300, 200);

¥

n

[]

Run the code again a few times. Can you get all of the colours?
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Try It Yourself

Change the list so it only has colours you like.
You can make it longer than three colours if you want.

Can you change the code so that both circles have colours chosen at
random?

Hereds what my code created:

‘ = CodeGuppy Playground x 4+

| € C @ codeguppy.com/code html

CodeGuppy Uniitied #

- 1 fill( random( ['blue', 'orange', 'brown'] ) );

= 2 circle(40e, 300, 300);
3

= 4 fill( random( ['red', 'purple', 'green'] ) );
5 circle(4ee, 3ee, 208);

¥ r

n

[]
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you can now ask your
computer to choose
things randomly from
alist

well done!
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Challenge!

Us e wh ad leagn@duodraw four circles where:
0 the location is a random place on the canvas
0 the size is a random number

0 the colour is randomly chosen from a list of colours

Hereds what my code created:



1.4 - Simple Variables

level O O O
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What Weol |

Il n this project wedre going to:

0 learn how variables can remember numbers
0 see how variables can be useful

Start a New Program

Log into codeguppy.comi f you havendét already.

Create anew programbyc |l i cking the ACODE NOWO bu



Three Circles

L e t 0 sthemnéwgprogram with three simple circles.
circle(200, 200, 25);
circle(200, 250, 25);
circle(200, 300, 25);
Can you see the difference between these three circles?
The x-coordinate stays the same at 200.

The y-coordinate starts at 200 and increases by 50 for each new circle.

Run the code to see what happens.



=k CodeGuppy Playground x |+

| < C @ codeguppy.com/code.html

CodeGuppy  Uintitied &

4 e + [ m ] oo

— 1 circle(2e8, 2@, 25);

= 2 circle(20@, 250, 25);

) j circle(200, 300, 25);

<

n

|

(]

Cool! The three circles look a chain.

Theyore in a verti cyabordinateclkeangese cause onl



Move The Chain

Letds move the chain ta. another place

Here is some code to draw the circles near the middle of the canvas.
circle( 400, 300, 25);
circle( 400, 350, 25);
circle( 400, 400, 25);

What 6s changed?

The x-coordinate is now 400. It was 200 before. That means the circles will
be drawn further to the right.

The y-coordinate now starts at 300, and grows to 350 and then 400. It goes
up by 50 every time.

This means we should still get a nice vertical line of circles, just like before.

Try the code to check it does what you expect.

on



v CodeGuppy Playground x +

| < C' @& codeguppy.com/code.htm

CodeGuppy  Uintitied &

»

4 |Code + EJ oo
1 circle(4ee, 3ee, 25);

2 circle(4ee, 350, 25);

3 circle(4e8, 400, 25);

4

a4 B

CCO

That worked because we changed the location of all the circles, making
sure they stayed in a line.

That 6s cool , but it would be more exci
place on the canvas.



Draw The Chain at Random Places

How would we draw the line of circles at a random place?

We dbve al r earandomiNsimber irntsthuetion to choose a random
location on the canvas.

Have a look at this code. It uses randomNumber to pick numbers for the x
and y coordinates.

circle( random(800), randomNumber(600), 25);
circl e(random(800) , randomNumber(600), 25);
circle( random(800), randomNumber(600), 25);

Run the code to check it works.

« P + @:: )
circle(random(8e@), randomNumber(6@@), 25);

ircl
circle(random(86@), randomhumber(600), 25);
ircle(random(86@), randomNumber(&@@), 25);

That code didnot do what we wanted.

Can



| t doesnodt allofrthle cirbles ara drasve at random locations.
Ourearli er code didnot do that.

Look again at that earlier code:
circle( 400, 300, 25);
circle( 400, 350, 25);
circle( 400, 400, 25);

We can see that the x-coordinates are not totally random. They are kept
the same for all the circles.

We can also see that the y-coordinates are not totally random. They
increase in steps of 50 from the first circle.

That means we need to pick a random location only for the first circle.

We also need to remember that location so we can draw the other two
circles next to it.

We can ask our computer to remember a number by using a variable.

We 61 | t sdrikblesarexd. u t



X

Variables are like boxes that we can put numbers in. The picture above
shows avariablecalledx. You can see welOr®ingdetti ng I
it.

Whenever we use x in our code, our computer will look inside the box and
use the number 10.

Have a look at this new code. Can you work out what is does?

var x =randomNumber(800);
vary =randomNumber(600);

circle( x, vy, 25);
circle( x, y+50, 25);
circle( x, y+100 , 25);

Wedr e cr eat i n gxanadpuitiaga randgom nuabel between 0
and800i nsi de it. We canodt guess what numbe
will be between 0 and 800.

Wedre creating an g,ftandeuttinglaaandoratuimieer cal | ed
between 0 and 600 inside it.



What do you think the first circle command circle(x, y, 25) will do?
What do you think the second circle command circle(x, y + 50, 25) will do?

Try the code yourself, and see what happens.

e CodeGuppy Playground x  +

| € C @& codeguppy.com/codehtr

CodeGuppy Untitied  #

1D,CmJe_| +@L‘ o

var x = randomNumber(8@@);
var y = randemNumber(6@@) ;

»

circle(x, y, 25);
circle(x, y + 5@, 25);
circle(x, y + 1@e, 25);

NOU R W e

a4 B

You should get a chain of three circles, somewhere on the canvas.

The first circle(x, y, 25) instruction uses the random numbers that were put
inside the x and y variables.

The next circle(x, y + 50, 25) instruction also uses the same numbers that
were put inside x and y.

Run the code again.



The chainofcircl es wi | | be at a different place.
of the first circle is chosen at random.

Well done for getting this far!

you can now use A
variables to
remember numbers

well done!
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Try It Yourself

Try changing the circle instructions to add different numbers to the
variables.

Here |1 6ve changed t lyel08.adhe thiddircle usesgyl e t C
+ 200.

circle(x, v, 25);
circle(x, y +100 , 25);
circle(x, y +200 , 25);

Hereds what my changed code dr aws.

r ¥ = randomNumber(8@@);
var y = randomNumber(60@) ;

circle(x, y + 188, 25);

1

2

3

4 circle(x, y, 25);

5

6 circle(x, y + 208, 25);
7

O O O



Challenge!

Have a look at this drawing.

There are five circles arranged like flower. There is one circle in the middle,
and four circles around it.

Can you write code that draws that flower pattern at a randomly chosen
place on the canvas?

You can use a pen and paper to help plan your code.

Some of the best coders use a pen and paper to plan their code!



Level 2 - Progressing

-77 -
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2.1 - Simple Functions

level O O O
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Wh at We 6| | Do

I n this project wedOre going to:

0 learn how to package useful code as a function
0 see how functions can be useful

Start a New Program

Log into codeguppy.comi f you havendét already.

Createanewpr ogram by <clicking the big ACODE



A Flower Made Of Circles

In the last project we learned to use variables to draw a group of shapes at
any location on the canvas.

Have a look at this picture showing a flower made of circles.

X - 50 X X + 50

N

. aea

\//\\/
\kx,g+50

y + 50

Where is the centre of the yellow circle? You can see from the picture it is
at(x,y),. Weodre using |l etters instead of

Where is the bottom red circle? It is a bit further down from the yellow
circle. Looking at the picture, you can see it is at (x, v + 50).



If the centre of the yellow circle is at (x, y) then we can work out the centres
of all the red circles:

O«

the top red circle is at (X, y - 50)

the bottom red circle is at (x, y + 50)
the right red circle is at (x + 50, V)
the left red circle is at (x - 50, V)

O¢ O¢ O«

If we set x to 100 and y to 100, then the flower should be drawn near the
top left of the canvas, just like before.

If we set x to 400 and y to 300, then the flower should be drawn in the
middle of the canvas.

We can set x and y to any location on the canvas, and the flower will be
drawn there.

Here is some code to draw that flower at (x, V).

var x = 400;
var y =300;

fill('yellow");
circle( x, vy, 50);

fill(red"):;

circle( x, y - 50, 25);
circle( x+50, v, 25);
circle( x, y+50, 25);
circle( x - 50, vy, 25);

At the beginning of the code we set x to 400, and y to 300.



You can see the instructions for the yellow and red circles use x and y
instead of numbers.

When our computer sees the x in circle(x, v, 50) it will take the number
inside the variable x and use that. The same will happen for v.

So circle(x, v, 50) will become circle(400, 300, 50).

Run the code to check it draws the flower in the middle of the canvas at
(400,300).

fen CodeGuppy Playground x  +

| €« C' @& codeguppy.com/codehtrr * 0 & ¢

CodeGuppy Untitied  #

»

AR + @:: o

1 var x = 409;
var y = 300;

2
3

4 fill('yellow');
5 circle(x, y, 5@);
6
7
8

fill('red');

O« @

circle(x, y - 5@, 25);
9 circle(x + 50, y, 25);
16 circle(x, y + 58, 25);
11 circle(x - 5@, y, 25);

Great - that worked!



Draw The Flower At A Random Place

Letds change the code to draw the
We only need to change the numbers that x and y are set to.

Instead of us choosing a number, we let our computer pick one for us.

var x = randomNumber(800);
var y =randomNumbe(600);

Run the code to check the flower is drawn somewhere else.

o CodeGuppy Playground x +

|« C @ codeguppy.com/codehtml f O &

CodeGuppy Untitled

»

1 var x = randomNumber(8e@);

var y = randomNumber(608);

2

3

4 fill('yellow');

5 circle(x, y, 58);
6
7
B

a4 B0

Fill('red');

circle(x, y - 5@, 25);
9 circle(x + 50, y, 25);
18 circle(x, y + 58, 25);
11 circle(x - 5@, y, 25);

Your drawing will be different because your computer will choose a
different random location.

f

ower



Draw Lots of Flowers

Letds do somet hinbenéwsbfldwerdwexci ting

How do we draw 5 flowers? We could write all that code again 5 times, but
that would be really long and boring.

It would be better if we taught our computer to draw a flower just once, and
then asked it to draw a flower lots of times.

It would be like a recipe for chocolate cake. We write it down once, and use
it lots of times.

We can write recipes ifinctomsde too. They
Have a look at this code.

function my_flower()

{

var X = randomNumber(800);
var y = randomNumber(600);

fill('yellow");

circle(x, vy, 50);
fill('red");

circle(x, y - 50, 25);
circle(x + 50, vy, 25);
circle(x, y + 50, 25);
circle(x - 50,y, 25);



fyou | ook carefully, youodll see it
a flower at a random place on the canvas.

The only difference is that we have

function my_flower()

{

at the top, and

} at the bottom.

What this new code does is create a recipe, or function, called my_flower.

The recipe instructions are inside the curly brackets { and }.

Write this code to create the my_flower function.

If you run this code you will get an empty canvas.

t

h e



That caukbe weove mgflavertreeidp e hebut we have
yet.

To use it, we simply write the name of the function my_flower outside of
the function.

my_flower();
Dondét forget t he @ aiftprithg nameadithedfundiionac k et s

Run the code to check that using our new my_flower instruction really
does work.

v CodeGuppy Playground x +

|« C & codeguppy.com/cadehtm % 0 & ¢

CodeGuppy  Uintitied &

»

AR + @:: o

1 my_flower();

function my_flower()

var x = randomNumber(ge@);
var y = randomNumber(6@8);

a4 B

9 fill('yellow');
1e circle(x, y, 58);

12 fill('red');
13 circle(x, y - 58, 25);
14 circle(x + 5@, y, 25
15 circle(x, y + 5@, 25
16 circle(x - 5@, y, 25);

My flower is falling off the edge of the canvas. Yours will be somewhere
else on the canvas.



you’ve written your

first function, code
that you can use

again lots of times

well done!

What do you think will happen if we write five my_flower instructions one
after the other?

my_flower();
my_flower();
my_flower();
my_flower();
my_flower();

Try it.
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v CodeGuppy Playground x +

|« C & codeguppy.com/cadehtml * O & :

CodeGuppy  Untitied o

« e + @:: S

1 my_flower();

= 2 my_flower();
3 my_flower();

= 4 my_flower();
5 my_flower();

< . Yy (OH
7 function my_flower

n I y_ O
9
1e var x = randomNumber(8@a);
11 var y = randomNumber(6@@);
12
13 fill("'yellow');
14 circle(x, y, 58);
15
16 fill('red');
17 circle(x, y - 58, 25);
18 circle(x + 5@, y, 25);
19 circle(x, y + 58, 25);
20 circle(x 5@, y, 25);
21
22 }
23

m

How cool is that!
Our code has drawn 5 flowers, just like we wanted.
Ther eal ly cool thing iIis thatciwmle di dnot

instructions lots of times. There are 25 circles in that drawing so we saved
a lot of typing!



you’ve just used the
power of functions to
save lots of typing

well done!
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Try it Yourself

Try changing your code to draw 10 flowers.

e CodeGuppy Playground x 4

| €« C & codeguppy.com/cadehtml * O & :

CodeGuppy  Untitied o

a 4 » |code + @II o

1 my_flower();
2 my_flower();
3 my_flower();
4 my_flower();
5 my_flower();
& my_flower();
7 my_flower();
8 my_flower();
9 my_flower();
10 my_flower();

12 function my_flower()

15 var x = randomNumber(8@0);
16 var y = randomNumber(6@@);

18 fill("yellow');
13 circle(x, y, 50);

21 fill('red');
22 circle(x, y - 50, 25);
23 circle(x + 5@, y, 25);
24 circle(x, y + 58, 25);
25 circle(x - 5@, y, 25);

Thatdrawinghas50ci rcl es. Wedbve saved a | ot
function to draw each flower.

Challenge!

Change the my_flower function to draw flowers with a petal colour chosen
at random from a list of colours.
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2.2 - Repeating Things

level O O O
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What Wedol | Do
Il n this project wedre going to:

0 learn how to repeat instructions
0 see how repetition can do lots of work without typing lots of code

Start a New Program

Log into codeguppy.comi f you havendét already.

Createanewpr ogram by <clicking on the main

Start With A Simple Function

Let 6s start this pefungtienthatdrawsta smalbcirctee al | vy
filled with a colour chosen randomly from a list.

Have a | ook at this code. We 61 | t al k &

function bubble()

{
var x = randomNumber(200, 600);

var y = randomNumber(200, 400);
var r =randomNumber(15, 50);

fill( random(['pink’, 'yellow', ‘lightgreen) );

circle(x, vy, r);



Wedbve cal |l e dubble decduserihe tolowead circles should look
like bubbles.

You can see weodve pickendy.Thesedibbathe u mber s
location of the circle.

Did you spot that randomNumber instruction has two numbers inside its
brackets? Before it only had one. The instruction now picks a random
number that is between those two numbers. So randomNumber (200, 600)
picks a number between 200 and 600.

You can also see that r is set to a random number between 15 and 50. This
will be the radius of the circle.

Wedbre also choosing a rpamkgedllowando! our fron
lightgreen.

Let 0s bublld funttibnifige times. Calling a function is what coders
say wh e nusindg aefynctione

Run the code to see five coloured bubbles.



_ o %
fen CodeGuppy Playground x o+

| € C @ codeguppy.com/codehtml * 0@

CodeGuppy  Untitied o

bubble();
bubble();
bubble();

bubble();

- function bubble() {

»
1
2
3
4 bubble();
5
[
7
8

E] var x = randomNumber (208, 60@);

1e var y = randomNumber(2@a, 408);

11 var r = randomNumber(15, 50);

13 fill( random(['pink', 'yellow', 'lightgreen']) );

15 circle(x, y, r);

Those bubbles look like sweets!

We havendét dondét anything very new yet



Draw 20 Bubbles

That drawing needsdano20e bubbles. Letds

We could repeat the bubble instruction 20 times, but that would get tiring.
There must be a better way.

There is a better way!
Computers are really good at repeating t
Have a look at this new code:
repeat(20 , bubble);
Can you guess what it does?

The repeat instruction repeats a function. We tell it what function to repeat.
Here, weodOve tobubblefunctbro r epeat t he

That number 20, tells repeat to call the bubble function 20 times.

Replace your five calls to bubble with this single repeat instruction.



v CodeGuppy Playground x +

| € C @& codeguppy.com/codehtm * 0 &

« N + (m)o
== 1 repeat(20, bubble);
— 2
3 - function bubble()
= 2 (O
5 var x = randomNumber (200, 60€0);
k4 6 var y = randomNumber(200, 4e);
y
7 var r = randomNumber(15, 50);
n 8
9 fill( random(['pink', 'yellow', ‘lightgreen']) );
10
11 circle(x, y, r);
12
13 }
14

Very cool!

That repeat instruction is really simple, but you can see it is powerful.



Try It Yourself

Change your code to draw 200 bubbles. Yes, 200!

| changed the bubble function to make the bubbles smaller. | also
increased the range of numbers that x and y are chosen from, so more of
the canvas is used for drawing on.

var x = randomNumber( 100, 700);
var y = randomNumber( 100, 500);
var size = randomNumber( 10, 25);

Hereds what my code dr aws.

1 repeat(200, bubble);

2
3 function bubble()

s {

s var x = randomNumber(100, 700);
6 var y = randomNumber(160, 500);
7 r r = randomNumber(1@, 25);
8

9 fill( random(['pink', 'yellow', ‘lightgreen']) );

iS5t circle(x, y, r);
2l )




you’ve learned how to
easily repeat code, a
really powerful skill

well done!
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Challenge!

Have a look at this drawing.

If you look closely you can see it is made of lots of small blobs.
Thereare200b |l obs, but you dondét have to coun

Each blob has a small yellow circle on top of a red, green or blue larger
circle.

Can you write code to make a similar drawing?
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2.3 - More Functions

level O O O
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Wh at We 6| | Do

I n this project wedOre going to:

0 learn how to pass information to functions
0 see how this makes functions even more useful

Start a New Progr am

Log into codeguppy.comi f you havendét already.

Create a new program by clickingonthebi g A CODE NOWO button



Drawing Flowers Where We Want

Webve already | e afuntteod - chde we canausewagain t
and again.

Here is the function my_flower we wrote to draw a flower.

function my_flower()

{

var X = randomNumber(800);
var y = randomNumber(600);

fill('yellow");
circle(x, vy, 500);
fill('red");
circle(x, y - 50, 25);
circle(x + 50, vy, 25);
circle(x, y + 50, 25);
circle (x - 50,y, 25);
}
We dondét know where it wildl dr aw

flower (X, y) is chosen at random.

It would be good if we could tell our function exactly where to draw the
flower.

That means we need a way to tell our my_flower function what x and y
should be.

Have a look at this new code. It is the same as before but with some small
changes. Can you spot the differences?

e

a

a

f



function my_flower(x,y)

{
fill('yellow");
circle(x, y, 50);
fill('red");
circle(x, y - 50, 25);
circle(x + 50, vy, 25);
circle(x, y + 50, 25);
circle(x - 50,y, 25);
}

There are two differences:
0 the name of the function now has (x, y) in brackets.
0 we removed the code to choose x and y at random.

Changing the name from my_flower() to my_flower(x, y) means the
function now needs to be told what x and y to use.



Here is how we tell my_flower what we want x and y to be:
my_flower( 100, 200 );

This calls my_flower, just like before, but passes the number 100 to the
function to be used as x. It also passes 200 to be used as y.

Letds try it!

Here is what my code looks like and the result, a flower drawn at (100,
200).

v CodeGuppy Playground x +

| €« c # codeguppy.com/code ht e 9

CodeGuppy  Uintitied &

AR + @:: o

1 my_flower(1lee, 2e@);

»

2

3 function my_flower(x,v)
a-{

5 fill('yellow');

6 circle(x, y, 5@);

7
8

a4 B

fill('red');
9 circle(x, y Se, 25);
1e circle(x + 58, y, 25);
11 circle(x, y + 58, 25
12 circle(x 58, y, 25);

Great!

Webdbve told the function where to dr aw
it. This is called passing parameters.



The word parameters means the information you give to a function when
you use it.

We can say the function my_flower(x, y) takes 2 parameters, x and y.



Try It Yourself
Try your new my_flower(x, y) function with different parameters.

Try drawing several flowers with different parameters for each one. See if
you can make a pattern of flowers.

Here is a pattern | made.
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Now see if you can change the code so that your my_flower function takes
an extra parameter, a colour. Use this colour for the flower petals.

Test your new my_flower function by drawing different coloured flowers.
Hereds my code, showi nterpaskedtoemy flawar: col our

my_flower(200, 300, ‘purple’ );
my_flower(600, 300, ‘purple’ );
my_flower(400, 100, ‘blue’ );
my_fl ower(400, 500, ‘blue’ );
my_flower(400, 300, red" );

And here is the pattern it makes.

o CodeGuppy Playground x +

| € C @ codeguppy.com/code htm *t 0 & :

CodeGuppy Untitled

« e + [(wm ) o

1 my_flower(20@, 300, 'purple’};
2 my_flower(6@e, 308, 'purple');
3 my_flower(40@, 100, 'blue');

4 my_flower(400, 500, 'blue');

5 my_flower(4e0, 300, 'red');
6
7
B

function my_flower(x,y, )

{
1@ fill('yellow');
11 circle(x, vy, 5@);

13 fill(color);

14 circle(x, y - 5@, 25);
15 circle(x + 5@, y, 25);
16 circle(x, y + 5@, 25);
17 circle(x - 5@, y, 25);



you can now pass
information to
functions, making them
even more useful

well done!
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Challenge!

Change the my_flower function so that it takes a scale parameter. Use
this scale number to draw smaller or larger flowers.

This code shows my_flower being used with a scale parameter of 2.
my_flower(200, 300, 'purple’, 2);

Let a scale of 1 draw flowers with a middle circle of size 50 and petals of
size 25, just like before.

A scale of 0.5 would draw a smaller flower half the size of the original. It
would have a middle circle of radius 25 and petals of radius 12.5.

A scale of 2 would draw a larger flower, twice as large as the original.



2.4 - Mixing Colours

level O O O
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Wh at We 6| | Do

I n this project wedOre going to:
0 learn how to mix our own colours
0 see how we can calculate colours

Start a New Program

Log in to codeguppy.comi f 'y ou h a vantodette aanew peogrdny.

Your code window should look like this:

CodeGupy
®
]

L 4
fipl



Mixing Colours
Webve already chosen codinkandsranget usi ng

We will now learn to mix our own colours. This is just like mixing paint to
get the colour we want.

Mixing red, green and blue light is how we see colours on our television,
laptop and smartphone screens.

blue

mixing light

red green

You might have mixed red, green and blue to choose a colour in your
favourite photo editing software.

Try the mixer at https://www.w3schools.com/colors/colors_rgb.asp
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https://www.w3schools.com/colors/colors_rgb.asp

You can make yellow by mixing red and green.

RGB Calculator

rgb (255, 255, 0)
$E£E£££00

hsl (60, 100%, 50%)

255

255

Use this color in our Color Picker

See if you can make orange and pink.

Look again at the mixer above. You can see the red, green and blue levels
go from 0 all the way up to 255.

That yellow is made of:
0 red 255

green 255
blue O

O¢ O«

The red and green are turned up full, and the blue is turned off completely.



We know this code will draw a yellow circle.

fill(  ‘'yellow' );
circle(400, 300, 200);

Let s pi c kellawhusirig the redngreen and blue levels.

fill(  255,255,0 );
circle(400, 300, 200);

Running this code gives us a yellow circle again.

1 fill(2ss, 255, @);
2 circle(4ee, 30, 200);
3

Guppy
_
&
L 4
n



Try It Yourself

Try mixing different levels of red, green and blue to change the colour of
the circle.

Remember to keep the levels between 0 and 255.

Here is a nice blue | found.

m =
g
+
0

1 fill(s1, 153, 255);
2 circle(400, 360, 200);

5

a %

The RGB levels for this blue are (51, 153, 255).

RGB is short for red, green and blue.
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you can now mix your
own colours just like
you can mix paint

well done!
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Mixing Random Colours
The RGB levels for any colour are numbers from 0 up to 255.
What if we chose those numbers at random?

That would mean mixing random amounts of red, green and blue light to
make a colour.

Letds try it.
var r = randomNumber(0, 255);

var g = randomNumber(0, 255),
var b = randomNumber(0, 255);

fill(r, g, b);
circle(400, 300, 200);

You can see weoOr e rsgeandbitobgrandémenumbars i abl es
between 0 and 255.

We 06 usig those numbers in the fill() instruction to set a colour. That
colour will be used to fill the circle we draw.



We donot know what col our the circle v
random RGB levels.

Her ebs whaunthdcodg.et i f |

_ “r o + .|
— 1 wvar r = randomNumber(®, 255);
— 2 var g = randomNumber(@, 255);
3 var b randomNumber(@, 255);
= 4
5 fill(r, g, b);
¥ 6 circle(dee, 300, 200);
7
n
1]

What colour do you get? Run your code again to get a different colour.



Lots of Colours

Let 6s functioh te draw a circle of radius 50 at a random place on the
canvas.

We 61 | use our code fromolduref ore to give I
We 6 | | ahe sepeat() sn&truction to call this function 50 times, to draw
50 circles.

Hereds some code t hat does this.
repeat(50, balloon);

function balloon()

{
var r = randomNumber(0, 255);
var g = randomNumber(0, 255);
var b =randomNumber(0, 255);
var X = randomNumber(100, 700);
var y = randomNumber(100, 500);
fill(r, g, b);
circle(x, y, 50);

}

| 6ve cal |l e dallbone functi on

You can see that we choose random numbers between 0 and 255 for the
red, green and blue light.
Herebs what my code makes.



’ S CodeGuppy Playground X o+

& C @ codeguppy.com/code html

CodeGuppy Untitied &

4}[&”9—‘ +E]ll O

@«

— 1 repeat(50, balloon);

—7 2

= : function balloon()
5 var r = randomNumber (@, 255);

L 4 6 var g = randomNumber(®, 255);
7 var b = randomNumber(@, 255);

il
9 var x = randomNumber (100, 700);
10 var y = randomNumber(16@, 500);
1 |
12 fill(r, g, b); |
13 circle(x, y, 50);
14} |
15 |

When you run it, the code will draw a different pattern with different colours.

Do you think they look like balloons?
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Try It Y ourself

Webve been making col our sredhgreemanad i n g

blue. Those levels were a number between 0 and 255.
What if we chose the RGB levels from a different range?

var r = randomNumber( 100, 255 );
var g = randomNumber( 100, 255 );
var b = randomNumber( 0, 10 );

The red and green levels are chosen to be between 100 and 255. The
blue level is chosen to be between 0 and 10.

‘ <« C @& codeguppy.com/code htm! % 0 & ¢ |

-~

2

3

4

5 var r = randomNumber(1@@, 255);

6 var g = randomNumber(1@@, 255); |
7

8

9

TR EY

var b = randomNumber(@, 10);

var x = randomNumber(10@, 70@);

10 var y = randomNumber (100, 500);
11

12 fill(r, g, b);

13 circle(x, y, 50);

14 }

Lovely autumn colours!

Let s try some different ranges.
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varr=  0;
varg= randomNumber(100, 255) ;
var b = randomNumber(100, 255) ;

This time the red level is set to always be 0. The green and blue levels
can be between 100 and 255.

The result is a nice set of greens and blues that remind me of the sea.

’ ek CodeGuppy Playground x e

« C @& codeguppy.com/code html * 0 & |

CodeGuppy Untitied &

»

=
'
LF oo + @:: n |

1 repeat(50, balloon);

—7 2

=) :- function balloon()
5 var r = @;

L 4 6 var g = randomNumber(1@@, 255);
7 var b = randomNumber(10@, 255);

n 8
9 var x = randomNumber(1@@, 700);
10 var y = randomNumber(1@@, 500); |
11 |
12 fill(r, g, b);
13 circle(x, y, 50); |
14 } |
15

[}

Try your own ranges.
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Challenge!

The picture below is made with a function that draws a circle at a random

place on the canvas.

The (X, y) coordinates of each circle are used to calculate the red, green

and bluel evel s of t hat circledbs col our.

0 Thered and green levels are the y coordinate divided by 2.

0 The blue level is a random number between 100 and 255.

Write your own code to do this. Try your own colour calculations too.
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2.5 - More Loops

level O O O
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Wh at We 6| | Do

I n this project wedOre going to:

0 learn about loop counters
0 see how loop counters can be useful as function parameters

Start a New Program

Log in to codeguppy.comi f 'y ou alfeady.e n 0t

Create a new program, just like we did in the first project.



Lots of Balloons

Have a look at this picture of four small balloons.

[EE R

Guppy
_
]
¥
n

The code that made this drawing is simple.

circle( 100, 300, 25);
circle( 150, 300, 25);
circle( 200, 300, 25);
circle( 250, 300, 25);

Can you see what changes between each circle instruction?

The x coordinate is 100 for the first circle. For the second circle it is 150. It
keeps getting bigger by 50 until it reaches 250 for the fourth circle.



What if we wanted to draw 13 balloons? We could write out 13 circle
instructions.

That would be a lot of typing and very boring. There must be a better way!
Could the repeat instruction help us avoid lots of typing?
repeat(13, balloon);

|l t 6s a ¢ghutdhiscadeée avondt wor ballloa furtios e
wonot know wherigleet o draw each

If repeat could pass information to balloon that would really help - it could
tell the balloon function where to draw each circle.

t

h e



Repeat With Extra Powers!
Have a look at this code showing a new way to use repeat:
repeat(100, 700, 50, ball oon);

Here, the repeat instruction keeps a counter. This loop counter starts at
100, and goes all the way up to 700, increasing by 50 each time.

The balloon function is passed the counter as a parameter.

So the repeat instruction calls balloon(100), then balloon(150), then
balloon(200), balloon(250), .. all the way up to balloon(700).

That 6s real | y (allednduhction ean @se theenunibér as
the x coordinate of the circle.

The next picture shows this idea.

100 150 200 250 700

300

balloon(100) balloon(250)



We do need to write our balloon function to accept a single parameter.

function balloon( X) {
circle( x, 300, 25);

You can see the balloonf uncti on takes one parameter,
named X. The function draws a circle at coordinates (x, 300), with radius
25.

Hereds what my code | ooks 1|ike.

repeat(100, 700, 50, balloon);
function balloon( X) {
circle(  x, 300, 25);

You can see the balloon(x) function is really simple. It only contains one
circle instruction.

Outside the function, there is just one repeat instruction.



Here are the results.

CodeGuppy Untitled  ##

4 r:;:---T + [_;_] oo

1 repeat(lee, 7ee, 5@, balloon);
function balloon{x)

circle(x, 380, 25);

}

NowE W

Q4 B W

0000000000000

That worked!

That was a small amount of code to create these 13 balloons.

Passing information to repeated code like this is a really powerful idea. It is
used almost everywhere - making games, digital art, electronic music,

controlling robots, and apps for your smartphone too.

|l tds a good tpracttcgy t o | earn and



you’ve can now pass
information to
repeated code - a
powerful technique!

well done!
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Try It Yourself

Let 6s tr palawa)h g ntch € o n 0 X topecideathne sizeofr
the circle.

Here is my own experiment:
circle(x, 300, x/ 20);

The results are interesting.

The circle radius is coded as x/20. As x goes from 100 to 700, the circle
size goes from 5 up to 35.

Try your own ideas for calculating the circle radius from x.

Why not use that parameter to calculate a colour for the balloon?




































































































































































































































































































































































































































































































































































































































