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In this month's tutorial we will take a break from
Scratch and Python and try something new. Let’s 
jam with Sonic Pi!  Sonic Pi v1 is the creation of 

Sam Aaron, with the full support of the Raspberry Pi 
Foundation. Sonic Pi v1 comes as a pre-installed 
application available to all Raspbian Raspberry Pi 
users and enables anyone to make music using a 
programming language called Ruby. Ruby is a simple 
to learn language that has some similarities to Python, 
so it's handy for those already competent in Python.

For this tutorial we will be using the latest version of 
Sonic Pi, v2, which at the time of writing is still a 
release candidate but fully up to the task at hand.

Using Sonic Pi we will first create a basic song and 
then use programming logic to refine our work. The 
song chosen is the classic nursery rhyme 'London 
Bridge is Falling Down', but any song can be played 
with Sonic Pi, so feel free to experiment. During the 
course of this project we will learn some important 
programming concepts:
Sequences In order for our tune to play correctly we 
need to understand how we can translate the musical 
sequence into code, otherwise our tune would not 
sound very good.
Loops Using a loop introduces recursion into our 
programming and with it comes the art of creating the 
correct structure so that our loops are seamless, as a 
note in the wrong place can ruin our tune.
Data storage Computers have a great memory and 
can remember lots of things, but only if we tell them 
to. Variables are used to temporarily store data for use 
in our project.

Configuring audio
By default the Raspberry Pi will use the HDMI
connection to your television for audio and video. But 
if you would like to use the headphone socket, say to 
connect to your Hi-Fi, speakers or headphones then 
you will need to tell your Pi that you would like to.

The best way to accomplish this is by using the 
raspi-config menu. Open a terminal and type in:
sudo raspi-config

In the menu that appears, look for 'Advanced
Options', navigate to it using the cursor keys and press 
Enter to select it.

Inside the Advanced Options menu there will be an 
Audio option; select this option and a new menu will 
appear. This new menu enables you to choose the 
output method, select the analog audio output and 

then exit out of raspi-config. For best results reboot
the Raspberry Pi

Once the reboot is complete, plug in your 
headphones/speakers and test that they are working. 
If you need to fine-tune the general volume settings, 
open a terminal and type in the following:
alsamixer

Alsa Mixer is a terminal application that enables a
user to control the volume level; you can alter the 
volume by pressing the up and down arrows on your 
keyboard. Once you're happy with the levels, press Esc 
to exit.

Installing Sonic Pi v2
To download, install and start Sonic Pi, open a terminal
and type in each line followed by Enter at the end of 
each line:
wget http://sonic-pi.net/sonic-pi-RC11.tar.gz
tar -xvzf sonic-pi-RC11.tar.gz
./sonic-pi/bin/sonic-pi
With Sonic Pi started, let's take some time to
familiarise ourselves with the layout.

Towards the top of the screen there's an area that 
contains buttons to handle the following actions.

Run/Play our tune.
Stop playback.
Save our tune in the Ruby file format.
Record the tune as a WAV file so that we can share
it with others.
Moving further along we can see some more 

buttons in the row.
Size – and Size + decrease and increase the size of
the text in the project window.
Align is a tool to automatically align any indented
code, helping to format the project correctly and 

At the end of this project you will have created your own 
version of the 'London Bridge' nursery rhyme.

SONIC PI: PROGRAM 
ELECTRONIC MUSIC
Learn a new style of coding and get instant musical feedback with 
this great tool for the Raspberry Pi.
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WHY DO THIS?
•  Programming is much 

more than logic and 
control, and creating 
music shows us how 
simple logic can be 
used with creativity to 
make music. Musicians 
around the world have 
learnt how to create 
music using logic and 
maths and to sequence 
their compositions for 
better sounding tunes.

TOOLS REQUIRED
•  Raspberry Pi, any model 

will do.
•  Keyboard, mouse 

and screen for your 
Raspberry Pi.

•  Sonic Pi v2 installed, we 
will show you how to do 
that later in this tutorial.

• Headphones / Speakers 
if using the 3.5mm 
headphone socket.
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The simple, uncluttered 
layout of Sonic Pi V2 is  
a credit to the team  
behind it. 

minimise any potential bugs.
Info opens an about window, telling us who made
this great application.
Help will change the bottom left of the screen and
introduce a series of tabs which contain information 
on how to use Sonic Pi and its instruments.
Prefs is the preferences menu, where volume levels
can be adjusted. 
Underneath these buttons there are three main 

sections of the screen. To the top-left is a project area 
where we write the code that makes our tune. To the 
top-right there is an output window, which will show 
the progress of our project. Finally, to the bottom-left 
are the workspaces, numbered 1 to 8. Sonic Pi can 
work with eight projects at once, so we can have one 
workspace to contain our main piece of work, and 
others to try out new ideas and logic.

First tune
For our first project we will create the nursery rhyme
'London Bridge Is Falling Down'. We will be using the 
MIDI (Musical Instrument Digital Interface) number for 
each of the notes. In this notation, G is 67, A is 69 and 
so on (see the boxout over the page for more 
information on MIDI numbers).

Nursery rhymes are a great way to introduce music 
theory and Sonic Pi due to their simple melodies and 
limited use of notes and chords. Once we understand 
the basics we can then tackle much larger 
compositions, indeed if you can find the notes for your 
favourite song then you can easily recreate it in Sonic 
Pi. Sam Aaron has used Sonic Pi to recreated 'Blue 
Monday' by New Order – take a look at his video 
http://bit.ly/LVSonicPi.

'London Bridge Is Falling Down' is a simple melody 
that starts in the key of G, and the opening motif goes 
as follows

London G, A
Bridge  G
Is   F
Falling  E, F
Down  G
So how can we code this in Sonic Pi?
To play a note we first need to understand how we 

instruct the computer to do so. Sonic Pi can play a 
single note via the play function. So to play a G we will 
need to do the following in Workspace 1:
play 67

And to play the other notes we would need to add
the following after play 67:
play 69
play 67
play 65
play 64
play 65
play 67
With this code in our workspace, click on the run
button to play your tune. 

How does your tune sound? Is the speed wrong? 
We didn't tell the computer to play the notes one after 

another, so Sonic Pi will try and play all at once, leaving
us with a horrible noise rather than beautiful music. To 
fix this we can insert a delay using the sleep function. 
This function adds an element of control to our code.

Between each of the notes that we used previously, 
insert the following:
sleep 0.3
This uses a float value of 0.3 seconds to delay the
playback of the notes. Listen for yourself, and it should 
sound much better. 

Now that we have our basic code, let's improve it 
and make it more compact.

Sonic Pi has a great feature which enables you to 
play a pattern of notes much more simply than 
playing each note individually. The function play_
pattern can take multiple MIDI notes and play them in 
succession. So let us rewrite our code to use this new 
function:
play_pattern [67,69,67,65,64,65,67]
When it's completed, play the code. It should sound a
little slow, so let's speed it up a bit using a tempo.

To introduce tempo into our project we need to use 
a BPM (Beats Per Minute) value. Go back to your code 
and make sure that the following is the first line of 
code, with all other lines being underneath.
use_bpm 120

Now click on the run button, and the music should
sound a lot better. Congratulations: you've taken the 
code from a simple line-by-line sequence and using 
the play_pattern function created a more compact 
and robust project. 

Using variables
Variables are a temporary method of storing data, and

 There are three choices 
in the audio output menu, 
auto, force 3.5mm and 
force HDMI. If you are 
listening via headphones 
connected to your Pi 
choose the second option.
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Midi notes

Sonic Pi uses numbers to represent the notes played in 
music. These numbers are MIDI representations of those 
notes. MIDI (Musical Instrument Digital Interface), has 
long been used in the professional music community as a 
method of working with computers and external musical 
instruments, commonly keyboards. With MIDI you can 
easily make a change to a song without having to re-record 
the instrument, as the data is saved in the MIDI format.

Sonic Pi has access to the full range of MIDI numbers, 
but to keep things simple we're using just seven of them: 
C,D,E,F,G,A,B. These are more than enough for simple tunes.

To use these notes in our project, we must learn their 
MIDI value – below is a table of this information.
 C  60
 D  62
 E  64
 F  65
 G  67
 A  69
 B  71

There's a great resource for MIDI notes included in the 
readme file on the GitHub repository for this project at 
https://github.com/lesp/LinuxVoiceSonicPi. 

they can greatly improve our coding. So far we have
been using the MIDI numbers that represent the notes 
in our tune. But it can be difficult to remember what 
number is for which note. Using a variable we can 
store the MIDI number and label the variable to match 
the pitch of the note, so you don't have to remember 
the MIDI values. At the top of your code, create the 
following variables:
c = 60
d = 62
e = 64
f = 65
g = 67
a = 69
b = 71

Now, using the variables instead of their MIDI
numbers, let's rewrite our code to reflect this and write 
the rest of the song. Once written, try out your code.
play_pattern [g,a,g,f,e,f,g]
play_pattern [d,e,f]
play_pattern [e,f,g]
play_pattern [g,a,g,f,e,f,g]

play_pattern [d,g]
play_pattern [e,c]

That sounds better, but how can we make this code
even better? By adding a delay between each of our 
patterns. Sonic Pi uses the sleep function to delay a 
step in the sequence of code. If we use the sleep 
function with another variable we can set a universal 
delay to our code.

On a line below our previous variables, create the 
following:
delay = 1

Now insert the following in between each of the
play_pattern lines of code, then run your code:
sleep delay

How does it sound? Perhaps a little slow in between
each of the play_patterns? In that case, reduce the 
delay value by using a float instead of an integer. This 
will enable you to use fractions of a second. Try a few 
lower numbers and see what works for you.

Taking our music to the next level
Our tune sounds great – all of the timings and logic
we used have sharpened our tune to perfection, but 
something is still missing. Perhaps we could add an 
instrument or two? As Sonic Pi uses MIDI, we can 
introduce new instruments to our project relatively 
easily.

Currently we use the default tone for our tune, but 
we can investigate some other instruments.

Sonic Pi comes with a plethora of instruments that 
we can use in our project. From simple pretty bell 
chimes to dark and melodious “fm” which at times 
can sound like playing a Beatles record backwards.

To introduce an instrument into our project we 
must first tell Sonic Pi that we wish to use it and the 
best place to do so is underneath where we said 
use_bpm 120 like so:
use_bpm 120
use_synth :pretty_bell

Now play your tune – instead of the standard
sound you should now hear a bell like chime.

Looping
Looping is the practice of repeating a section of code
either many times or infinitely. For our tune we will use 
it to repeat the sequence of code that makes up our 
tune.

play_pattern is a handy function that can considerably 
reduce the number of lines in our code, making it much 
easier to read.

Our simple melody should 
look like this to start with, 
but over the course of the 
tutorial we will alter and 
re-work the code.
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Les Pounder is a maker and hacker specialising in the 
Raspberry Pi and Arduino. Les travels the UK training 
teachers in the new computing curriculum and Raspberry Pi.

To use a loop we use the following line of code
2.times do
   #What code would you like to repeat?
end

You can see that the second line is indented; this
shows that this is the code to be repeated, under our 
instruction of 2.times do. This indentation is not as 
restrictive as Python, which requires 4 spaces to 
signify indentation. Sonic Pi will accept a single space 
or a tab indentation, but don't mix the two together, or 
you will have a headache debugging your code.

If we wanted to play a C note twice using the 
looping method we could approach it like this:
2.times do
 play 60
end

To use the code in our tune we must do the
following:
2.times do
 use_synth :pretty_bell

 play_pattern [g,a,g,f,e,f,g]
 …. all of the code to play our tune.
End
After all of our coding, your program should look this
#Variables to contain our notes
c = 60
d = 62
e = 64
f = 65
g = 67
a = 69
b = 71
2.times do
  use_bpm 120
  use_synth :pretty_bell
  play_pattern [g,a,g,f,e,f,g]
  sleep 0.5
  play_pattern [d,e,f]
  sleep 0.5
  play_pattern [e,f,g]
  sleep 0.5
  play_pattern [g,a,g,f,e,f,g]

  sleep 0.5
  play_pattern [d,g]
  sleep 0.2
  play_pattern [e,c]
end

Congratulations, you have now created your first
piece of music using Sonic Pi. Using what you have 
learnt, try the following extension activities:
1 Add a drum beat to the London Bridge project by

using another function called in_thread. This 
function will enable you to have two or more 
independent threads of code running at once. Code 
in a thread runs completely isolated from the main 
body of code. For example to play a G note every 
half a second we would write the following:

in_thread do
 play 67
 sleep 0.5
 end

Have a play with this code and see what works for
you.

2 Find a song that you like on YouTube and then use
a search engine to find the sheet music to play it, 
then convert the tune into something that Sonic Pi is 
familiar with. Remember that any piece of music 
can be written using Sonic Pi.
Finally, a great resource of Sonic Pi material is 

provided by Dan Aldred's blog www.tecoed.co.uk/
sonic-pi.html – head over and take a look.  

What is Ruby?
Ruby was designed and developed in the 
mid-1990s by Yukihiro "Matz" Matsumoto in 
Japan to be a general-purpose programming 
language. Ruby can be used in both a 
functional capacity, where code happens in 
a sequence, such as our project, and in an 
object-oriented capacity, where code can be 
written using objects and classes.

Ruby is an excellent language to learn due 
to its very clear syntax and legibility. The 
programming logic learnt via Scratch and 
Python can be applied to Ruby, and in turn 
can be applied to Sonic Pi. If you would like 
to learn more about Ruby, there is a great 
interpreter called IRB, which can be installed 
via the terminal.

For Raspberry Pi- and Debian-based 
distros you can install as follows:
sudo apt-get install ruby

And for yum-based systems.
sudo yum install ruby

Using Ruby is remarkably simple, and the 
best way to get started is to open a terminal 
and type irb followed by Enter.

We are now in an interactive session of 
Ruby and can write Ruby code line by line. 

First of all, let's print “Hello” on the screen. 

In Ruby the function to do that is called puts 
and you would use it like this:
puts “Hello”

So now let's use a loop to print hello twice:
2.times do
 puts “Hello”
end

Can you see how the loop works? That's 
right – exactly the same way as the loop in 
our project does.

The official 20-minute guide to Ruby 
is available at www.ruby-lang.org/en/
documentation/quickstart, and is a fantastic 
resource for learning this great language. 

Variables enable us to store the MIDI numbers inside a 
container which, for ease of use, have been labelled to 
match the note. 

Like Python, Ruby is designed to have a 
simple, easy-to-read syntax.


