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Raspberry Pi Programming for Beginners

Jeremy Morgan

Want to learn how to write some apps for the Raspberry Pi? Today I'm going to kick off a
new series of tutorials related to the Raspberry Pi and programming. This is a series that will
be aimed at beginners, but seasoned programmers may want to take a look as well. The
Raspberry Pi was created for education, tinkering and bringing technology to the far parts of
the world. This is a mission I firmly stand behind, so I’'m doing my part to throw some new
stuff out there to get people excited about becoming a programmer with this awesome device.

Why Python?
Python is arguably the biggest programming language on the Pi right now, for good reason. It
has lots of tools, is well supported and development is really fast. Plus it’s easy to learn. It’s

very powerful and you can even create simple games and graphics with it. I think it’s a great
language to get started with as you’ll see some instant results.

Tools we’ll be using

We are going to be using Python and IDLE for our first part of the tutorials, and these are
already installed and present if you’re using the Raspian image. Here is what IDLE looks like:

= Python Shell -Ox

Eile Edit Shell Debug Options Windows Help

Python 2.2.3 (default, Jul & 2812, 13:39:51) |
[GCC 4.6.2] on Llinux2

Type "copyright", "credits" or "license()" for more information.
»3» print [ "hells, world!")

helle, world!

ES

id
Lr: &|Cal: 4

This is our Python console and editor. We’ll be using this extensively to create our programs.
While there are many IDEs out there, it’s always good to start with the console, and learn a
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little how Python works. This is it! There’s no long list of tools to download, you can get
started programming Python right away with the default Raspian image.

Let’s get started!

Let’s get comfortable with the Python environment. For this tutorial we’re only going to be
covering some basics using Python version 3.2.3. We’ll run a few commands at the console to
play with output, but we’ll want to create an file later to make programs that are actually
useful.

At the prompt (where it shows >>>) you’ll want to type in the commands I show and press
enter.

1. Using the prompt

At the prompt you saw how you could output text, but you can also do arithmetic at the
prompt. Type in the following and press enter:

3+ 2

As you can see, it outputs the answer. But you can also use multiple operators and
expressions.

((3 +2) *5) -3

and you’ll see 22. It’s not terribly useful at this time, but it’s nice to know it’s available.

Python Shell

File Edit Shell

Python 3.2.3 (default, Jul & 2012, 13:39:51) Ak |
[GCC 4.6.2] on Llinux2

Type "copyright", "credits" or "licensel()" for more information.
wam 3 4 2

Debug Options Windows Help

5
=== (3 + 2] % 5) -3
Wik Corf 22

e
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Most of the time you’ll use the prompt for setting configuration parameters. For any real
useful programs you’ll want to create a file containing a list of commands.

2. Creating a file to run

Let’s create a file and run some stuff. In the IDLE 3 window, select File -> New Window

Python Shell

New Window ctrl+N
Open.. Ctrl+0
Recent Files

| WiFi Cor| Open Module... Alt+M

Class Browser Alt+C

# Path Browser-
|2 Ctrl+S

“‘ Pyt Y TR St b
python Gz Save As... Ctrl+Shift+S
Save Copy As... Alt+Shift+S

D12, 13:39:51)

license( )" for more information.

4

You will see a new window that comes up, and that’s where you’re going to be putting your
code. Then you can save it to a text file that Python can run.

Python Shell

([
File Edit Shell Debug Options Windows Help

*Untitled*

=z 3

I 5 Eile Edit Format BRun Options Windows Help
=== [ -
22 | A |

In this window, type in the following code:
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1 # my first Python script

then, go to File -> Save

You should see a window that looks like this:

Hall Python 3. 2.3 [detault, Jul & 2012, Ld3:349:51) =)

[GCC 4.6. 2] on[es - ]
Type "copyrighiis *Untitled*
==k 3+ 2

File Edit Format BRun Options Windows Help

=== ([3 + 2) %

22 # my first Python script
N
‘ Directory:  /home/pi _.| |
1 cache 1 fltk 7 .idlerc
Pyih 1 .config 1 fontconfig 7 .local
7 .dbus 1 .gconf 1 pulse
1 .dgen 1 .gem 7 .rbery
1 dillo £ .gimp-2.8 7 .rvm
‘ 1 .emulationstation £ .gstreamer-0.10 (7 .scratch
1 etracer 1 .gvfs 7 .subversion
[
[4 I 3
File name: | Save
Files of type:  Python files [*py. * pyw) = Cancel

Type in a file name like “myfirstprogram.py” and click save. Now everything you put into
this file will be saved and interpreted by Python.

Python is an “interpreted” language, which means the Python program will read a text file line
by line and act based on the commands you give it. This is different from a compiled
language like C where you a compiler reads the code and creates a program. We’ll do some C
programming later in the series and you’ll see the differences later.

Input and output

Now that you know how to create a file we can play with some input and output. First |
should let you know that the file you just created won’t exactly do anything. That’s because
all we did was put a comment in the file.

A comment is something that’s ignored by the Python interpreter. The purpose of a comment
is to leave yourself notes, or leave notes for other programmers. This makes your program
easier to understand.

Let’s make our file actually do something. Type in the following:

1 print "this is output"”
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Now, go up to the Run menu, and select “Run Module”

*myfirstprogram. py - fhome/pifmyfrstprogram. py*

File Edit Format Run | Options Windows Help

Python Shell

#my first Python scr.

print [ 'This is outp

Check Module Alt+X
Run Module F5

Once you select this you’ll get the following message:

| smiyfirstprogram. py - f/home/pifmyfrstprogram. py* -0Ox

File Edit Format BRun Options Windows Help

#my first Python script

print [ 'This is output')

] Save Before Run or Check =0Ox

Source Must Be Saved
OK to Save?

oK Cancel

This is a message telling you to save your file before running it. Click OK.

Now this file will close, and back in your terminal window you’ll see the following:
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= Python Shell -Oox

Eile Edit Shell Debug Options Windows Help

Python 2. 2.2 (default, Jul & 2012, 12:39:51) Ak |
[GCC 4.6, 3] on linux2

Type "copyright", "credits" or "Licensel()" for more information.
BEE RESTART
ESs

This is output
== |

Congratulations! You’ve created output. But that’s just the start.
Ask for and display a name

Go back to your editor window (it’s still open) and erase everything. Put in the following
lines:

1 name = input ('What is your name? ')
2 print ('Hi', name, 'how are you?')

now, click on Run-> Run Module again.

You will see a prompt that’s asking your name:

What is your name?

As you probably predicted, you should type in your name. Press enter.

You should see this:

- Python Shell -oOx

Eile Edit Shell Debug Options Windows Help

Python 2. 2.2 (default, Jul & 2012, 13:39:51) Ak |
[GCC 4.8.3] on Linux2

Type "copyright", "credits" or "License()" for more information.
BaEE RESTART
e

What i1s your name? leremy

Hi Jeremy how are you?

e

Pretty cool huh? So how does this work?

1. You created a variable called “name”. A variable is a storage space for data. When
you create a variable it sets aside some space for you to put things in and take them
out, and gives this space a name so you can access it later.
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2. When you created name, you assigned it the value from the input() method. The
primary job of Input is to collect data from the keyboard. Inside the parentheses is a
space where you can “pass” data to input. This text is what it displays before input
tries to accept data. This is generally used for prompts like this.

3. You used print to output a string. When you “pass” data to print it gets output to the
screen. So you passed in a string ‘Hi” which by itself would work. But by putting in a
comma afterward you are adding to that string. You used something called
concatenation.

4. You then appended (added on) the name variable. Notice how it has no quotes around
name. This is how you tell Python that it’s a variable. You have quotes about ‘hi’ and
‘how are you?’ to let Python know that’s a string, and then you added the three
together.

5. Lastly you output your newly built string.

This is great example of input and output. Let’s do a little more, just for fun. Now type the
following into your editor:

#my first python script

1

2 . .

3 name = input('What is your name? ')
4 29¢ = input ('How old are you? ')

5 city = input ('What city do you live in? ')

Sprint ('The author of this program is ', name, 'who is ',age, 'years old

and lives in ' city)
Now, go to Run -> Run Module.

You will see that it now asks you a series of questions, and once you fill it out, it will display
a line back to you after putting all the data together:

- Python Shell -oOx

File Edit Shell Debug Options Windows Help

Python 2.2.2 (default, Jul & 2012, 12:39:51) Ak |
[GoC 4.6.3] on linux2

Type "copyright", "credits" or "License()" for more information.
BaEE RESTART

What is your name? Jeremy

Hi Jeremy how are you?

e RESTART
What 1s your name? Jeremy

How old are you? 35

What city do you live in? Hillsbore

The author of this program is Jeremy who 1s 35 wyears old and Lives 1n Hill
shora

el

It’s that easy!
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Summary

While we really didn’t dive that deep into programming the Pi, or even Python I hope this will
at least give beginners a general idea of how to get started. | will be adding some more
detailed tutorials in the future, but if you can’t wait and really want to keep going check out
the Python 3 Tutorials at Python.org.

You don’t have to stick with Python 3 either. Python 2.6 is still in very active use and there
are actually more packages available for it if that’s what you’d prefer. Both versions are very
good and it doesn’t hurt to learn them both.

In future tutorials we’ll explore python deeper, and even get into some other languages such
as C++ and assembler. I’1l also show some more useful things you can do to get you really

pumped about programming on the pi.

If you have any questions, leave them in the comments!


http://www.jeremymorgan.com/tutorials/raspberry-pi/raspberry-pi-programming-python/
http://docs.python.org/3/tutorial/

