
First steps with Python programming

 Snakes 
Alive!
Take your first steps with Python programming and discover the 

turtle module for creating graphics. By Sean McManus

ports both of them. Python 3 is the latest ver-
sion of Python, and it’s the one that’s being 
actively updated. The only reason not to use 
it is that some software you might want to 
use doesn’t yet support Python 3. In those 
circumstances, retreat to Python 2.7. Most of 
the time you won’t have to worry about 
which version you’re using, but programs for 
Python 2.7 won’t always work in Python 3 
and vice versa.

Python is an important language for the 
Raspberry Pi environment, and it comes pre-
installed in many Raspberry Pi Linux distri-
butions. If you can’t find Python on your sys-
tem, install it through your distro’s package 
management system.

If you are using the Raspbian Wheezy dis-
tribution, you’ve probably noticed the IDLE 
icons lounging around on your desktop (Fig-
ure 1). IDLE is an Integrated Development 
Environment (IDE) used for writing Python 
programs. An IDE is a user interface that for-
mats the code and provides easy access to 
helpful developer tools. IDLE offers an easy 
way to create and run Python programs. Use 
IDLE for Python 2.7 and IDLE 3 for Python 3. 
To start, double-click the IDLE 3 icon.

Using the Python shell
When you open IDLE, you start in the Py-
thon Shell. The >>> prompt means that Py-
thon is ready for you to give it an instruction, 

Don’t be afraid of the snake: Py-
thon might look intimidating if 
you haven’t done much program-
ming before, but it’s friendly. If 

you’re using a text-based programming lan-
guage for the first time, Python is a great 
choice. Raspberry Pi Foundation co-founder 
Eben Upton has called Python his favorite 
language for learning and development, and 
it’s a natural next step after Scratch.

If you’re an experienced programmer, 
you’ll find that Python is powerful and helps 
you be productive. It’s not just an educa-
tional language: Google hires Python pro-
grammers, and the language was used by In-
dustrial Light and Magic in producing Star 
Wars: Attack of the Clones. With all those 
spaceships and light sabre fights, few people 
noticed the Python in the background.

Two different versions of Python are in 
popular use today, and the Raspberry Pi sup- Le
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which it will carry out straightaway. To 
begin, try typing:

print("Hello!")

The print command has nothing to do with 
printers: It’s used in Python to write text to 
the screen, so when you press Return, the 
computer will write a friendly Hello! before 
returning you to the prompt. You can change 
what goes between the quote marks to dis-
play any message you like. With commands 
like this, always make sure you have match-
ing opening and closing brackets, and open-
ing and closing quotes.

Python is case sensitive, which means you 
can’t use uppercase in place of lowercase or 
the other way around. If you try entering the 
command with a capital P, you’ll get an error 
message, which is shown in red to hammer 
home the point (Figure 2). The words print 
and Print might look similar to us, but to Py-
thon, they’re completely different.

Using this simple command, I can show 
you one of the differences between Python 2 
and Python 3. In Python 2 (IDLE), you can 
use the command above or you can use:

print "hello"

That doesn’t work in Python 3 (IDLE 3), 
though, because Python 3 needs those paren-
theses. From this simple example, you can 
see that it might be fiddly to get a program 
from Python 2 to work in Python 3, depend-
ing on the program.

Doing the sUms
I used to know a joke about a snake who 
borrowed money, and when he came to 
repay it, he hadn’t worked out the amount 
plus interest correctly. It was because he was 
a poor adder.

Luckily, I can’t remember that joke any 
more (ahem!), but you’ll be pleased to know 
that Python is an excellent calculator. You can 
just type sums into it, and it’ll tell you the an-
swers. You use the plus (+) and dash (‑, 
“minus”) symbols for addition and subtrac-
tion, the slash (/) for division, and the aster-
isk (*) for multiplication. For example, try:

9 + 9

7 ‑ 2

8 * 7

9 / 2

These sums are trivial (except perhaps 8 * 7: 
Many people get hazy around that part of the 

multiplication table), but they’re good for 
testing.

These operations work in the shell, be-
cause when you enter something that isn’t a 
command (or something Python can do), it 
evaluates what you give it. That means it 
asks itself, What is plus whatever you en-
tered, and it gives you the answer.

You’ll notice that I’ve used a space on ei-
ther side of the math symbols here. I could 
have used several spaces or none at all, and 
it would work equally well. The difference, 
though, would be readability. 

One reason Python is a great language is 
that it’s designed to be easy to read. The lan-
guage has strict rules about how you indent 
some lines to make your programs easy to 
skim, as you’ll see shortly. However, a strong 
community around Python also evangelizes 
readability and has its own conventions as to 
what constitutes true “Pythonic” code. One 

Figure 1: The IDLE and IDLE 3 icons are your gateways to Python programming.

Figure 2: Python gets on your case if you use capitals by mistake.
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of the guidelines is that you use one space on 
each side of a math symbol.

If you’re collecting Python 2 quirks, I have 
another one for you: Ask Python 2 for 9 / 2, 
and it gives you the answer 4 (and not 4.5), 
because it discards the decimal portion (Fig-
ure 3). To force Python 2 to give you a more 
precise answer, you would enter numbers 
with decimal points, like this:

9.0 / 2.0

You don’t need to get hung up on the differ-
ences between the versions of Python, but if 
you can’t get an example you’ve found on-
line to work, it might well be because of odd-
ities like this.

Creating Programs
When you use the shell, your instructions 
are carried out (or “run”) immediately. Most 
of the time, you’ll want to store your instruc-
tions as a program so you can run them later; 
that is, you can repeat the instructions with-
out having to type them in again, which also 
allows you to create more sophisticated se-
quences of instructions that respond to 
what’s happening at the time the program is 
run.

To create a program, click File | New Win-
dow in the menu at the top of your IDLE win-
dow, or use the keyboard shortcut Ctrl+N, 
which opens a blank window, ready for you 
to write your program.

For starters, type:

print("Snakes alive!")

print("I'm a Python programmer!")

This time, when you finish typing a line and 
press Return, the cursor just goes to the start 
of the next line, ready for you to type in the 
next line. None of the commands are run 

until you’re ready. You can add more lines of 
text if you want to or write a program that 
displays your favorite poem or the lyrics to 
your favorite song.

Although you can save your program from 
the File menu, IDLE will also save your pro-
gram when you try to run it. The first time, 
you’ll be shown the file browser so you can 
give your file a name and choose where to 
save it.

When you’re ready to run your program, 
click Run on the menu at the top of the win-
dow and choose Run Module (Figure 4). The 
F5 key is a handy shortcut with which you’ll 
become very familiar. When your program 
runs, the Python shell comes to the front (if 
it’s hidden), and your text is printed on the 
screen. You can click back to the script win-
dow where you wrote your program to edit it 
and develop it further.

An important difference between the shell 
(where commands are carried out right 
away) and the programs you write is what 
happens to the output. If you include a sum 
in a program, the result doesn’t appear on 
screen because you need to tell Python what 
to do with the result. Using the print com-
mand like this

print(5 * 5)

tells it that you want it to appear on screen.

tUrtley FantastiC
To give Python new capabilities, you can 
bring in modules other people have written. 
Modules are just programs that are designed 
to be reusable and customizable, and you’ll 
regularly use modules for things like generat-
ing random numbers or timing events in 
games.

The turtle module puts an arrow on 
screen that you can move around with di-
rectional commands, similar to the way you 
move sprites in Scratch, and it provides a 
handy visual way to familiarize yourself 
with Python and see the result of what 
you’re doing. To bring a module into your 

Figure 4: Use the Run menu to start your program.

Figure 3: Strangely, in Python 2, 9 divided by 2 equals 4.
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program, use the import command, together 
with the name of the module you want to 
use.

To begin, start a new program from the File 
menu, and then enter the following:

import turtle

turtle.forward(150)

When you run the program, you’ll see a new 
window open called Python Turtle Graphics. 
In the middle of the screen is an arrow (the 
turtle) facing right. As you might expect, the 
arrow moves 150 pixels in the direction it’s 
facing (to the right). If you’ve used Scratch 
before, this will feel familiar.

To change the direction the turtle is facing, 
use turtle.right() and turtle.left(), with a 
number of degrees in parentheses. For exam-
ple, to make the turtle turn left by 45 de-
grees, use:

turtle.left(45)

You could add this command to your pro-
gram and run it, or type it into the shell. In 
either case, you’ll see the turtle turn to face a 
different direction.

Try the following program to draw a square 
(Figure 5):

import turtle

turtle.forward(150)

turtle.right(90)

turtle.forward(150)

turtle.right(90)

turtle.forward(150)

turtle.right(90)

turtle.forward(150)

This program has several problems: First, it’s 
a pain to write. Although you can copy and 
paste in the editor, you’re doing the manual 
work of adding the same instruction several 
times, even though computers are great at 
repetition. Second, it’s a pain to read because 
you can’t easily see what the program does. 
Finally, it’s a pain to modify. If you want to 
make the program draw a triangle, you’ll 
have to do a lot of editing.

going looPy
The solution, as you might already have 
guessed, is to write a program that repeats 
the draw and turn instructions as many times 
as needed. Here it is:

import turtle

for g in range(4):

    turtle.forward(150)

    turtle.right(90)

The second line in this program tells Python 
you want to repeat the next bit four times; in 
fact, it does more than that. It creates a vari-
able (i.e., a place for storing information) 
and calls it g. It puts the numbers 0, 1, 2, and 
3 into that variable in turn each time the loop 
repeats.

Look at the colon at the end of the second 
line. When you press Return after it, the next 
line is automatically indented for you. The 
way you tell Python which instructions be-
long to the for command is by indentation. 
The convention is to use four spaces, and the 
program won’t work if you don’t use inden-
tation consistently. By forcing you to indent, 
Python makes sure your programs (and ev-
eryone else’s) are easy to read.

Parts of a program that repeat are often 
called loops. The loop is much easier to 
work with than all those individual drawing 
commands. If you decide to draw a triangle 
instead of a square, for example, you can 
just change the for command to repeat 3 
times, and the angle of the turn to 120 de-
grees.

a toUCh oF Color
If you want to change the pen color, you can 
do so in several different ways. One way is to 
tell the turtle module how much red, green, 
and blue to mix into a final color. The maxi-
mum amount of blue, with no green or red, 
would be pure blue, for example, and the 
maximum amount of red and green with no 
blue produces yellow.

To make the turtle draw 
yellow lines, use:

turtle.colormode(255)

turtle.pencolor(255, U

  255, 0)

The first line only needs to 
be put in your program 
once to tell the turtle mod-
ule the format in which 
you want to specify colors. 
The second line gives the 
amount of red, green, and 
blue (in that order) on a 
scale from 0 to 255, and 
you can use it whenever 
you want to change the 
pen color – try it out by 
experimenting with differ-
ent numbers. Figure 5: The turtle draws a square.
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The word “color,” you’ll notice, is spelled 
the US way here. It won’t work if you slip a 
“u” into it.

going ranDom
As an interesting experiment, you can get the 
computer to choose color numbers at ran-
dom. To do that, you’ll need to use another 
module called random by adding import ran‑
dom at the start of your program; then, to gen-
erate a random number, type

random.randint(0,255)

in the shell to see how it works. The first 
number in the parentheses is the lowest pos-
sible number you want, and the second 
number is the highest. Each time you enter 
this line, you’ll get a random number in that 
range. If it repeats, it’s a coincidence, like 
throwing a double six.

Now replace your color numbers in the 
turtle.pencolor() instruction with the code 
that generates a random number, like this:

turtle.pencolor(random.randint(0,255), U

   random.randint(0,255), U

   random.randint(0,255))

This instruction will change the pen to a ran-
dom color each time you use it. Remember 
that each opening bracket needs a closing 
bracket of the same type, so if you get an 
error, check your punctuation first.

going ever looPier
Python allows you to put loops inside loops, 
so you can create a program that draws lots 
of squares. For example, in Listing 1, the pro-
gram brings together everything you’ve 
learned in this article to this point: using the 
turtle and random modules, setting up the 
turtle’s color mode, and starting a loop that 
repeats 72 times. 

The turtle is given a random pen color, and 
then a square is drawn in a loop that draws 
four sides, turning 90 degrees after each. Fi-
nally, the turtle turns right 5 degrees before 
drawing the next square. The result is a cir-
cular pattern made of overlapping multicol-
ored squares (Figure 6).

The important thing to notice here is that 
the loop for drawing the square has been in-
dented by a further four spaces so that it be-
longs to the loop that repeats 72 times. The 
number 72, by the way, is calculated by tak-
ing 360 degrees in a circle and dividing it by 
5, the number of degrees to turn between 
drawing each square.

ConClUsion
If you’d like to experiment further, see the 
Python documentation [1]. 

The turtle module provides a great entry 
point to programming with Python, but 
don’t judge the power of the language 
purely by this module. In future articles, 
you’ll learn about some of the other things 
you can do with Python and build on your 
experience creating your first Python pro-
grams here.  ● ● ●

Figure 6: The 72 overlapping squares with random 

colors make an attractive pattern.

01  import turtle

02  import random

03  turtle.colormode(255)

04  for h in range(72):

05      turtle.pencolor(random.randint(0,255), random.randint(0,255), random.randint(0,255))

06      for g in range(4):

07          turtle.forward(150)

08          turtle.right(90)

09      turtle.right(5)

liSting 1: Loop de Loop

[1]  Python documentation: 
http://  docs.  python.  org/  3.  3/ 
 library/  turtle.  html
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