Chapter 3 ®)
Setting up the Python Environment Gzt

3.1 Introduction

In this chapter we will check to see if you have Python installed on your computer. If
you do not have Python installed then we will step through the process of installing
Python. This is necessary because when you run a Python program it looks for the
python interpreter that is used to execute your program or script. Without the
python interpreter installed on your machine Python programs are just text files!

3.2 Check to See if Python is Installed

The first thing you should dois to see if Python 3 is already installed on your computer.
First check to see that you don’t have Python installed. If it is you don’t need to do
anything unless it is a very old version of Python 3 such as 3.1 or 3.2.

On a Windows 11 machine you can check the version installed by opening a
Command Prompt window (this can be done by searching for Cmd in the ‘Search’
box in Windows).

Once the Command window is open try typing in python. This is illustrated
below:
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~  Command Prompt

C:\Users\phoeb>python

C:\Users\phoeb>python3

rs\phoeb>

You may be prompted to look in the Microsoft store, you can ignore that and close
the window.

Note in the above where we have tried both python and python3 in case the
latest version has been installed using that name. This is not an uncommon thing to
do as on some machines you may have both Python 2 and Python 3 available.

On a system such as a Mac you can use the Terminal and do the same thing. You
will probably find that at least Python (2) is pre-installed for you. For example, if
you type in python on a Mac you will get something like this:

® @ jeh — Python — 80x9

Johns-iMac:~ jeh$ python =]
Python 2.7.15 (v2.7.15:ca@79a3ea3, Apr 29 2018, 20:59:26)

[GCC 4.2.1 Compatible Apple LLVM 6.0 (clang-6088.8.57)] on darwin

Type "help", "copyright", "credits" or "license" for more information.

2> H

This indicates that the above user has version 2.7.15 installed (note you may have
another 2.x version installed).

However, be careful if you find that you have Python 2 installed on your machine;
this book is focused solely on Python 3.

If you have started a Python interpreter then

e Usequit () orexit () toexitthe Python interpreter; exit () is an alias for
quit () and is provided to make Python easier to use.

If Python 3 was not available, then the following steps will help you to install it.
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If the correct version of Python is already available on your computer then you
can skip to the next chapter. An example of what might happen if you type in Python
and Python 3 is installed on a Mac is given below:

® @ jeh — Python — 97x9
jeh@lohns-iMac ~ % python 8
Python 3.11.3 (main, Apr 7 2023, 19:25:52) [Clang 14.2.9 (clang-1400.0.29.202)] on darwin

Type "help", "copyright", “credits" or "license" for more information.
5>

Here you can see that this machine has Python 3.11.3 installed.

3.3 Installing Python on a Windows PC

3.3.1 Step 1: Downloading Python

Python is available for a wide range of platforms from Windows, to Mac OS and
Linux; you will need to ensure that you download the version for your operating
system.

Python can be downloaded from the main Python web site which can be found at
http://www.python.org/.

As you will see the ‘Downloads’ link is the second from the left on the large
menu bar below the search field. Click on this and you will be taken to the download
page; the current Python 3 version at the time of writing is Python 3.11 which is the
version we will download (if you find that the version is 3.12 or later then that is fine
as well). Click on the ‘Download Python 3.x.x’ link. For example, for a Windows
11 machine, using 3.11.3, you will see:


http://www.python.org/
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®, Download Python | Pythonony X | e S I

€ 3 G O @& pyhonorg/downioads 2w GO »O@

@ Frontier Home B[ Delicicus Créme B . c Walch Cartoons an_ g Ome Plece - Watch. " Other bookmarks

e python

About

Community

Download the latest version for
Windows

Download Python 3.11.3

Active Python Releases

Click on the ‘Download’ button—this may take you to a page with several different
options on it—look for the ‘Recommended’ option and down load that installer.

. Python Relexse Pythan 3113 |7 x| o v = 0 %

€& 3 O O & prhonorg/downloads/release/python-3113/ 2 W q,g » 08 :

@ FrontierHome I Deficous Créme Eg.. G Watch Cartoom an.. (3 One Piece - Watch » Other bockmarks
nstaller  Windows 691232496e346ce09602ef0520d6844F 24161448 SIG  sigstore

Windows installer  Windows Recommended  62414ff531482e41b4cecB9122532a82 25347040 SIG
(64-bit)

nstaller  Windows Experimental d6441f490e2c2163dTdETCTBCTE2ELI 24631624 SIG

Even if a newer version of Python is available (which is likely as the version is
updated frequently) the steps should be fundamentally the same.

3.3.2 Step 2: Running the Installer

Once you have download the install open it. You will now be prompted for the
location to install Python, for example:
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& Python 3.11.3 (64-bit) Setup - x

) Install Python 3.11.3 (64-bit)
Select Install Now to install Python with default settings. or choose

Customize to enable or disable features.

python

8 Use admin privileges when installing py.exe
Add python.exe to PATH Cancel

windows

Note that it is easiest if you click on the ‘Add python.exe to PATH’ option as this
will make it available from the command line. If you don’t do this then don’t worry,
we can add Python to the PATH later on (the PATH environment variable is used by
Windows to find the location of programs such as the Python interpreter).

Next select the ‘Install Now’ option and follow the installation steps.

If everything went as expected you should now see a confirmatory dialog such as:

) Setup was successful

New to Python? Start with the or
joumentat t your terminal, type "py” to lunch Python

or search for Python in your Start menu,
See wh w in this release. or find more info about using

python

Close

windows

If you are on Windows now close any Command Prompt windows that you have
open (the PATH variable is not updated for existing Commands). This can be done
by typing in ‘exit’ or closing the window.

3.3.3 Step 3: Set up the PATH (Optional)

If you did not select ‘Add python.exe to PATH’ at the start of the installation you
will now need to set up the PATH environment variable. If you did then skip onto
the next step.

You can set the PATH environment variable using the system environment
variables editor.
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The easiest way to find this is to type ‘envir’ into the Windows search box, it
will then list all applications which match this pattern including the ‘Edit the system
environment variables’ editor. If you are logged into your machine as a user with
‘admin’ rights use the first one listed, if you are logged in as a user without admin
rights select the ‘Edit environment variables for your account’ option.

]

i

Edit the system environment variables
Cox |

One the resulting dialog select the ‘Environment Variables ..." button at the bottom
of the page:

System Properties b 4

Computer Name  Hardware Advanced  System Protection Remats
You must be logged on &S a0 Administrator 1o make most of thase changes.
Parformance.
Visual sffects, processor scheduling, memary ussge and virtusl
mamany

Semtings.

User Profiles
Deskiop settings related 10 your sign-in

Samings

Swt-up and Recovery
System start-up, system fadure and debugging information

Sanings.

Environmant Variables.

oK Cancel

One the next dialog select the PATH environment variable and select Edit:



3.3 Installing Python on a Windows PC 29

Enwironment Variables x

User variables for phoeb

Variable Value
OneDrive Ci\Users\phoeb\OneDrive
OneDriveConsumer Ch\Users\phoeb\OneDrive

b\AppDataiLocal\Programs\Python\P
TEMP CAUsers\phoeb\AppData\Local\Temp
T™P CAUsers\phoeb\AppData\Local Temp

New. Edit Delete

Now add the location in which you installed Python, by default this will be
something like.

C:\Users\<username>\AppData\Local\Programs\Python\Python311
C:\Users\<username>\AppData\Local\Programs\Python\Python311\Scripts

Note Python311 should be replaced by the version of Python you are installing if
it is different.
The end result should look something like:

Edit environment variable X

hon'\Python311\Scripts\ New
CAUsers\phoeb\AppData\Local\Programs\Python\Python3 113,
HUSERPROFILE¥\AppData\Local\Microsoft\WindowsApps

Now click on OK until all the windows are closed.

3.3.4 Step 4: Verify the Installation

Next open a new Command Prompt window and type is python as shown below:

Congratulations you have installed Python and run the python interpreter!
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3.3.5 Step 5: Run Some Python

Now at the * >>> prompt type in

print (’Hello World’)

Be careful to make sure you use all lowercase letters for the ‘print’ function;
Python is very case sensitive which means that as far as Python is concerned
print (’Hello World’) and Print(’Hello World’) are completely
different things.

Also make sure that you have single quotes around the Hello World text this makes
it a string. If you get this right then on Windows you should see:

™ Command Prompt - python

You have now run your first Python program. In this case your program printed
out the message ‘Hello World’ (atraditional first program in most programming
languages).

3.3.6 Step 6: Exit the Python Interpreter

To exit the Python interpreter use exit() or Ctrl-Z plus Return.
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3.4 Setting up on a Mac

Installing Python on a Mac in similar to installing it on a Windows machine in that
you can download the Python installer for the Apple Mac from the Python Software
Foundation web site (https://www.python.org). Of course this time you need to make
sure you select the macOS version of the download as shown below:

ece . Download Python | Pythonorg X 4 w

“« C & python.org/downloads/ an« *»0@ :

& python”

About Do

Active Python Releases

matian visit the Python Develaper’s Guide

From here you can select the macOS 64-bit installer (make sure you select
the appropriate one for your version of the operating system). This will down-
load an Apple package that can be installed (it will have a name similar to
python-3.11.3-macosll.pkg although the version number of Python and
the macOS operating system may be different). You will need to run this installer.

When you run this installer the Python Installer wizard dialog will open as shown
below:


https://www.python.org
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L ] w Install Python

Welcome to the Python Installer

This package will install Python 3.11.3 for macOS 10.9 or later.
# Introduction

interprater and its batteries-included standard library 1o allow easy
access to macOS features. It also includes the Python integrated
development environment, IDLE. You can also use the included pip
10 download and install third-party packages from the Python Package
Ingex.

At the end of this install, click on Install Certificates toinstall
a set of current SSL root cerificates.

macOS 13 Ventura users: due to an issue with macOS Installer app,
installation of some third-party packages Including this Python
package may fail with a vague “The installer encountered an error”
message if the Installer app does not have parmission to access the
feider contalning the downloaded installer file, typically in the
Downloads folder. Go to System Settings -> Privacy & Security ->
Files and Folders, then chck the mark in front of Installer to expand,
and enable Downloads Folder by moving the toggle to the right. See
hittps:igithut s65/1 03207 for up-to-date
information on this issue.

Continue

Step through the dialogs presented to you by the installer wizard accepting each
option until the installation starts. Once the installation has completed you will be
presented with a summary screen confirming the installation was successful. You
can now close the installer.

This will have created a new folder in your Applications folder for Python 3.11.

Note that on a Mac which already has Python 2 installed (which is installed
by default), Python 3 can be installed along side it and can be accessible via the
python3 command (as shown below). You should confirm that Python has been
installed successfully by opening a Terminal window and entering the Python 3
REPL:

® [ ] jeh — Python — 97x9

jeh@lohns-iMac ~ % python3 =]
Python 3.11.3 (main, Apr 7 2823, 19:25:52) [Clang 14.0.0 (clang-1400.0.29.202)] on darwin

Type "help", "copyright", "credits" or "license" for more information.

bt

Now at the “>>>’ prompt type in

print (’Hello World’)

Be careful to make sure you use all lowercase letters for the ‘print’ function; as on
a Windows machine Python is very case sensitive which means that as far as Python
is concerned print (‘Hello World’) and Print (’Hello World’) are
completely different things.

The result should be as shown below:
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- ® jeh — Python — 97x9

jeh@lohns-iMac ~ % python3 =]
Python 3.11.3 (main, Apr 7 2023, 19:25:52) [Clang 14.0.2 (clang-1400.0.29.202)] on darwin

Type "help", "copyright", "credits" or "license" for more information.

>>> print('Hello World')
Hello World
-

You can now exit the REPL using the exit () or quit ().

3.5 Setting up an IDE

You can use whatever editor you want along with this book, and most chapters are
IDE independent. However, if you wish to use the PyCharm editor to make life easier
then this section outlines downloading, installing and getting started with this editor.
Almost all other chapters are IDE independent apart from one section in the ‘Python
Virtual Environments’ chapter.

3.5.1 Downloading the PyCharm IDE

PyCharm is provided by JetBrains who make tools for a variety of different languages.
The PyCharm IDE can be downloaded from their site—see https://www.jetbrains.
com/. Look for the menu heading ‘Developer Tools’ and select that. You will see a
long list of tools, which should include PyCharm.

IDEs PLUGINS & SERVICES NET & VISUAL STUDIO LANGUAGES &
FRAMEWDRKS

PyCharm [

Not sure whick: ol is best for you? _
Whichever technologies you use, there's a JetBrains 1ol to match

Select the PyCharm option.


https://www.jetbrains.com/
https://www.jetbrains.com/
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On the next page displayed there should be a large button labelled ‘DOWNLOAD’
select this option:

PyCharm

The Python IDE
for Professional
Developers

DOWHNLOAD

Full-fledged Professingl or Fres Community

On the next page there are then two download options available: Professional and
Community.

e the Professional version is the charged for option but included several additional

elements over the free community version,
e the Community version is free.

For most of the work I do in Python the Community version is more than adequate,
and it is therefore the version we will download and install (note with the Professional
version you do get a free trial but will need to either pay for the full version at the
end of the trial or reinstall the Community version at that point).

Download PyCharm

Windows macOS  Linux

Professional Community

For

For pure Python development

D

Free 30-day trial available Free, open-source

Assuming you selected the Community edition the installer will now download,
and you will be prompted to run it. Note you can ignore the request to subscribe if
you want). Note that the web browser should select the correct operating system for
you however, if it does not then you can manually select it above the ‘Professional’
and ‘Community’ headings.

You can now run the installer and follow the instructions provided.
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3.5.2 Setting up the IDE

You need to first start the PyCharm IDE. Once started the first dialog shown to you
asks if you want to import any settings you may have had for another version of
PyCharm. At this point select ‘Do not import settings’.

Step through the next set of dialogs selecting the look and feel (I like the light
version of the IDE), whether you want to share data with JetBrains, etc. Once you
have completed this click the ‘Start PyCharm’ option.

You should now be presented with the landing screen for PyCharm:

<] PyCharm

Frojects

Remots Deveicpment 8 Welcome to PyCharm

We will now create a project for you to work in. A Project in PyCharm is where
you write your programs and how you configure what version of Python you are
using and any libraries that you might need (such as graphics libraries etc.).

Click on the ‘New Project’ option in the landing dialog.

You will now be asked where you want to create this new project. Again you
can use the default location but you will need to give it a name, we will call ours
python-intro. This is done by changing the last element of the ‘Location’ field to read
‘python-intro’.

It is also worth at this stage making sure that the Python interpreter you installed
has been picked up by the IDE. You can do this by opening the ‘Project Interpreter:
New Virtualenv environment’ option and making sure that the Base interpreter field
is populated with the installation of Python on your machine (this should be picked
up automatically for you). If all is OK then select ‘Create’; if the Base Interpreter is
not specified or is incorrect then click on the “..." button to the right of the field and
browse to the appropriate location.

The ‘New project’ dialog is shown below on the left for Windows 11 and on the
right for an Apple Mac:
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Haw Project

Location: | Usersletvtempliython®romctaipytron-ntig ]

Python Intarpreter: New Virtualany emvironment
© Mew anvirosment uiing | . Virtualeny
Locatien: AT B e PIOECIS A Thon - Mirseeiry
st itarpratar bt s bindpyhond. 11

Wnhent gickal she-packages
Miakn gvsdatio to o propecs

Previously configured inserposter

Create a main py welcome script

Next make sure that the ‘Create a main.py welcome script’ is NOT selected as
this will create a sample program for you which contains far more than a simple
‘Hello World’ message.

On opening the PyCharm project you might see a Welcome message; click ‘Close’
and the project will be set up for you.

When you open the project, you will be shown a blank work space. On the left-hand
side you should see at the top of the thin bar three icons:

5

Select the top one which looks a bit like a folder—this is the project view. This
will look something like:

Project ¢ X : =

- [ python-intro ~/temp/pytho
> [{h External Libraries

» =% Scratches and Consoles

This illustrates the structure of your project. You should ignore ‘External
Libraries’ and ‘Scratches and Consoles’ and open the top node. If you called your
project something other than python-intro you will find that this node has the name
you entered rather than python-intro but that is fine.

When you open the top node you will see that it currently contains a directory
called venv—ignore this one as well and close this node so that you should now see:
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Project " g

[ python-intro ~/temp/pytho
venv
» [[h External Libraries

» =® Scratches and Consoles

We are now ready to get started.

3.6 Writing Python Programs

In this section we will use PyCharm to write our first Python program. If you are using
a different IDE then the basic ideas will be the same—create file with a.py extension
and run it—however the menu options and buttons may be (will be) different.

The first step will be to create a new file within PyCharm to store our ‘Hello
World’ program.

First make sure that the selected node in the project tree is the top level node with
the name of your project.

Next select the PyCharm File->New menu option. This will display a ‘New’ menu
with the option to create a new ‘Python File’. Make sure that this is the option you
select, do not select the plain File option. If you don’t select the Python File option
PyCharm will not realize that you want to run the associated file as a Python program.
For example:

New
= File
=® New Scratch File  {+ 3N
[ Directory

[5] Python Package

# Python File
Jupyter Notebook
<> HTML File

When you select the ‘Python File’ option PyCharm will display a new dialog
allowing you to enter the name of the file you want to create. All Python files must
end with a.py extension thus you could enter the name ‘main.py’ into this dialog,
however the ‘.py’ is optional here as PyCharm will add that extension for you, thus
you can merely enter ‘main’ if you wish:
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New Python file
# main

@ Python file
@ Python unit test
@ Python stub

Again make sure you have selected the ‘Python file’ option and neither of the
other options as they will not work with the simple Hello World program we are
creating. Now press enter.

Once you have entered a filename for your program, the enter will create the file
for you, for example called main. py, and display it on the right-hand side of your
editor as an empty file. Note that the editor is divided into two areas, one is the project
tree on the left and one is the editor window on the right, for example:

Project tree showing " "
files and directories —— ™% Gtk wienow fop
: [— o— writing programs i

in the project ® Scratches and Consoles

Within the editor window enter the code to print out ‘Hello World’, for example:
print (’Hello World’)

Now save the file. For example,

& main.py

print('Hello World') v
2 |

You can now run the file. To do this look above the name of the file in the editor
and check that the field next to the little green arrow head say ‘Current File’. This
indicates that the IDE will run the current file when you click on the green arrow, for
example:

Current File
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Now click on the green arrow head and your program should now run. Below the
left hand screen shot is from running PyCharm on a Windows 11 machine and the
right-hand one is from an Apple Mac. As you can see they are very similar:

] Project & mainpy

python-intra print(‘Helle Werld") v
wern

A mainpy

Extemal Libraries

® Scratches and Consoles

C:\Users\phosb\PycharaProjects\python- intreivenviScripts\pythen, exe C:\Users\phosb\Pychar

Hells World

¥ Process finished with exit code B

] Project A main gy
python-intra print('Hello World') v
vonw 2 |
@ main.py
14 Externai Libraries
® Seralches and Condoles
Run rain
[ fusers/jeh/temp/pythonProjects/python-intro/venv/bin/python /Users/jeh/tem;

Hellas World

4 Process finished with exit code 9

The output from the program is displayed in a ‘Run’ window at the bottom of
the IDE. This output shows you what was run (Python and the main . py file), the
output from the program ‘Hello World’ and that the process (that ran the program)
exited successfully with an exit code of ‘0’.

You have now run your first Python program!

3.7 A Note on Filenames

One point to note is that file names in Python need a little care.
Firstly, you should always name your files using all lowercase letters. For
example the filename utils.py is fine but the file Utils.py should be avoided

(by convention).
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Secondly, you should try to avoid splitting file names up into constituent words,
such as my_utils.py, this is a style thing mostly, and one that not everyone
(including myself) adheres to. However, if you do need to split a filename up to
make it more readable always use an underbar ‘_’, never use a hyphen ‘-*. If you
do use a hyphen this will not cause a problem right now, but at some point in the
future it may come back to bite you. This is because if you ever need to reference one
Python file from another the hyphen ‘-¢ will break such an operation as the ‘import’
command parses the ‘-‘ as a minus sign and thus will try to subtract part of the file
name from another part resulting in an error instead of just being the file name.

3.8 Online Resources

See the Python Standard Library documentation for:

e https://docs.python.org/3/using/index.html with documentation for Python setup
and usage.

e https://docs.python.org/3/fag/windows.html Python on Windows FAQ.

e https://www.jetbrains.com/pycharm/ The PyCharm IDE home page.


https://docs.python.org/3/using/index.html
https://docs.python.org/3/faq/windows.html
https://www.jetbrains.com/pycharm/
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