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Grabbing the source code, final code listings, and appendices

For convenience we have placed source code files from the examples featured in this book,
together with PDFs of the appendices and the final code listings into a single ZIP archive. You

can obtain the complete archive by following these easy steps:

Visit www.ineasysteps.com and log in, then navigate to Free Resources and click the
Browse Now button in the Source code downloads and other book resources section

Find Fun Python GUI Projects in easy steps in the list, then click on the hyperlink

entitled All code examples to download the archive

Now, extract the archive contents to any convenient location on your computer

Your journey to Python GUI Mastery

In this book you'll learn how to get started with GUI apps with the guizero Python
library. You'll start to understand Python coding concepts, and build things that work.

Want to build more GUI apps? Check out our online Python for Beginners course.
Nothing beats watching a piece of code come alive and then rebuilding it yourself.

The course picks up where the book ends, with 32 hands-on lessons where you build real
stuff: a dice game, a countdown timer with sound, a working analogue clock, and even
your own version of Snake. Not theory. Not filler. Just you, writing code and watching

it run.

You'll learn basic app building using guizero from this book — it’ll get you building fast.
With the course, you'll level up with tkinter — the GUI toolkit Python developers use.
Same core ideas, but this time you're learning the version that shows up everywhere —
other tutorials, other people’s code, real projects. Learn it once here, and you’ll recognize
it wherever you go next.

Each lesson is short — you can easily run through one in an afternoon — and every
single one ends with something you can show off! You'll see the code built step by step
on screen — mistakes, corrections and all!

You can do all the exercises in the book and then move on to the course. Alternatively,
practice each function in this book and then jump to the course for more practice. At the
end of each chapter, we suggest course lesson(s) to check out.

50% discount

with this book
(see page 293)

Pick a lesson. Hit play. Start building.




a Hello GUI

This chapter covers:

° Understanding what Python is

° Knowing what a GUI is

° Building your first GUI
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Introduction

Welcome to Fun Python GUI Projects in easy steps — mostly outrageous projects and a few
sensible ones.

'This book walks you through, step by step, building exciting projects such as the F.A.R.T. Box
soundbox, a personal timer, the BAE or Bust calculator, and even a Pixel Plotter.

Each chapter presents a new project that teaches you how to create interactive apps, which are
actually interactive, Graphical User Interfaces — known as GUIs for short.

You can find GUIs everywhere — for example, the menus and buttons that enable you to
interact with your smartphone or tablet, your desktop computer, a GPS satnav, and much more.
'This first chapter is a comfortable introduction to creating your first GUI using the Python
programming language and guizero, a Python library — an easy way to build GUIs with Python
code. You will be walked through every step of building a simple project, from creating a file,
writing the program code, testing your code, and then making improvements. When you’re
finished with each project, you can combine your new programming skills and techniques to
create your own or new versions.
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Finally, most of this book’s projects use the Microsoft Windows platform; however, Python and
guizero are both compatible with Linux and Apple computers. Before you begin, you will need
to ensure that you have installed the compatible versions of Python and guizero. Appendix A, B,
and C provide a comprehensive guide on installation and setup (see page 6 to find out how to
download the appendices).



...cont’d

Just what is Python?

Python is one of the fastest-growing programming languages. You can use Python to create a
wide variety of programs, such as websites and games, or for automating tasks, data analysis, and
so much more.

Tell me more about Python

Python was created by Guido van Rossum as a side project, and first appeared
in February 1991, which is a long time ago! When asked why his project was
called Python, Guido said that at the time he was reading scripts from a 1970s
BBC TV comedy program called Monty Python’s Flying Circus. He needed a
short and memorable name for his new programming language and chose to call
it Python. Although Python has a funny name, it is used professionally, and is
used as a main language to teach coding in many schools and colleges across the

world.

So, why is Python so popular? One reason is because Python can be used to write programs for
so many different purposes. However, its real strength lies in the simplicity of using the code.
For example, consider the beginner's “Hello World” program, which in the coding world is a
well-known first program to create when learning a new language. The program prints out the

words “Hello World”.

In some programming languages, a “Hello World” program would look like this:

void main() {
print(Hello, World!");
}

In Python it is simply:
print ("Hello World")

'The advantage of Python code being so simple to write is that you are less likely to make errors.
Some programming languages require special punctuation and spacing. Python still does, but it
is less complex.

However, do not assume Python is a basic language. You can still create really interesting and
engaging GUISs, as you will see throughout the chapters; it is just that Python code is easier to
write than other programming languages.
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Writing Python code

To write a program, you can use an Integrated Development Environment (IDE). This is
an interface that enables you to write, test, and run programs on your computer. The Python
installation includes its own IDE, called IDLE, which is pronounced “idol”. There are other
IDEs available; an overview of alternatives is covered in Appendix A (see page 6 for how to
download this).

To get started, let’s write a simple Python program to test that the IDE and Python are
working correctly.

o Open the Python IDLE program (covered on page 7 of Appendix A).

e In the window that opens (known as the Shell Window), add the line of code below:

print ("l made a program")

9 Press the Enter key on the keyboard and the program will print out the message

“I made a program”.

/A “1DLE Shall 3.145" - =] x
File Edit Shell Debug Options Window Help
Python 3.14.%5 (tags/v3.14.5:5€07950, May 10 2026, 10:43:50) [MSC v.1544 &4 bit [ 4
|AMDE4} ] on win32
Enter “"help® belew or click "Help® above for mors infermation.
}}}:p:ir.t ("I made & program®™)
|I made a program
=5 |




What is a GUI, and what is guizero?

The graphical user interface, GUI, is pronounced “gooey”, like the inside of a Cadbury’s Creme
Egg. You are probably already familiar with several computing devices, such as laptops, game
consoles, and your smartphone. All these devices are easily interacted with using graphics, icons,
buttons, and images; in short, a GUI.

'The Home screen on your smartphone is a GUL If you want to make a new folder using a
GUI, you press the folder icon. If you want to take a photo, you press the camera icon. This is a
simpler method of interaction and is easier to remember rather than having to write the code to
create the folder or to take a picture.

Icons are easier to remember and use, and this is why GUIs are found everywhere, from web
browsers, ATMs (cash machines), self-service checkout tills, Netflix, and so on.

What is guizero?

Guizero was created by Laura Sach and Martin O’Hanlon, and they describe it as “a Python
library for creating simple GUIs”. It is designed to allow new learners to quickly and easily
create GUIs for their programs (https://lawsie.github.io/guizero/about/).
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A library is a group of smaller programs written and packaged together. This means that you do
not have to write the code from scratch; libraries save you a lot of time and reduce your effort
in writing programs. For example, a library function can play a sound or display an image.

At the time of writing this book, there are over 137,000 Python libraries.

Writing programs with Python and guizero
When creating the projects in each chapter, the program will always have four main sections,
shown here:

Data or information that needs
to be stored and used in the

Modules, libraries, and GUI will go here

imports will go here

| [ “detebi my - L/ N Desbanp dutete gy 5. L7
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The code that creates the GUI,
colors, buttons, and text, etc.
will be placed here

Smaller programs that
do other jobs will be
created here

These sections break up the lines of code into organized and manageable chunks. This will make
it easier to check your program for errors and make edits or changes. When you organize your
code, good organization makes it easier to find the code that you need.



Hello GUI: Coding your first GUI

Now for the fun to begin! This section of the chapter walks you through creating your very first
GUI program so that you learn how Python and guizero work together.

What we'll learn by creating the Hello World app

Programming
techniques

Modules Displaying text Functions

Functions Creating a text box | Combining strings

Strings Entering text Keyboard inputs
Pop-up windows Sequences

Earlier in this chapter I referred to the Hello World program, which is considered the
beginner’s program in any computer programming language. Traditionally, the program simply
prints out the words “Hello World”. It takes no inputs and has one output: “Hello World”.

Inputs and outputs

An input is defined as one of two things. Firstly, an input can be a device
that is used to control the computer; for example, a mouse, a keyboard, and
even a gamepad s an inpuz‘ You can use to control Your computer.

The second definition of an input is data or information that is put into a
program. One example is when you log onto your computer and it requires
you to enter your username and your password. You input your username
and your password info the software.

Output refers to a device that is used to display data or information. The
most common output is a screen or monitor that displays what a program is
creating that is supposed to be visible; that’s called a program’s output.



...cont’d

Hello GUI

In this version of the Hello World program we are going to add an input in the form of a text
box that enables you to enter your name or any name that you want to.

The GUI will also feature a button that, when pressed, displays a pop-up window that will say

“Hello” followed by your name, as shown below:

App title Text label

# Helio World -

Enter your name
Dan )

- PushButton module
bck e /
that runs the “Hello()"”

function

Pop-up window

f Welcome / X

o Halie Dan, you just made your fisst GUI

o ]

A

GUI window



...cont’d

To begin writing your program, open IDLE.

0 If you followed the Appendix A installation of Python (see page 6 for how to
download this), then go to the Windows taskbar and select the Python icon, or open
the Windows menu and search for Python by typing in the word “Python”. Click the
IDLE icon to open Python's IDLE shell.

e Create a new program by choosing the File > New File option. You should now save
your program. Saving your files right away is good practice, just in case the computer
crashes and you lose your file and have to start all over again. If you have installed
guizero using the full installation instructions in Appendix C (see page 6 for how to
download this), then
you can simply save . ——
the Python ﬁle. _‘h e "rl-::‘; "‘:5'!-!-:!"‘5\: Hay 10 2024, 10:43:50) [MEC w1844 84 bi
(However, if you I RSt g e S
have downloaded
the Easy Install
guizero files, then
you must save the
file HelloGUI.py
into the same folder,
as shown in the next
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two steps.)
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e 'The Python editor will prompt you to save the file.

e Name the program HelloGUI.py and choose Save.
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Importing the modules
For each guizero program that you write, you first have to import the required modules.

You can think of modules as the smaller programs of the library that allow you to add and use
different features in the program. Both guizero and Python contain modules, so you will be
using modules from both.

guizero modules
guizero stores the modules in a folder called guizero.

If you are interested, you can open this web link https://github.com/lawsie/
guizero/tree/master/guizero and see the modules and code for yourself.

You will notice that the name of the ﬁle 1s the same name as the module that
you use when importing them — for example, the PushButton module is named
PushButton.py.

For example, in this GUI we will be creating a pressable button (shown on page 22).
To do this, you would import the PushButton module, using this line:
from guizero import PushButton

which contains all the lines of program code required to instruct Python how to create a button,
including the size, the color, what the button does when pressed, the amount of padding around
the button, and more.

In your Python program file, add the following code:

# Imports
from guizero import App, info, PushButton, TextBox, Text

The first line begins with the hashtag symbol # Imports — this is a comment.

What are comments?
A comment is a reminder or notice that tells you something about the code.

A little bit like a “Keep off the grass” sign, it tells you what to do and which
grass to keep off. Comments start with the # symbol, indicating something that
the program code will ignore or not execute.

Comments are useful for telling other users what your program code does. It is useful for
organizing and managing the sections of your program.



...cont’d

On the second line, we add this code:

from guizero import

which tells your Python program to go to the guizero library and then import the modules that
follow.

'The modules used in the Hello World program and each of their purposes are:

App — Used to create a main window that holds all the widgets.

info — Displays a pop-up message window.

PushButton — Creates a button that can be clicked.

TextBox — Used to enable the user to enter text that can be used by a program.
Text — Displays the title of a GUI.

Introducing variables
'The next stage in writing your program is to create the variables.

A variable is a location in the computer’s memory that stores data or information. The data is
only stored whilst the program is using it. When you close the program, the data is forgotten.
'The content or value stored in the variable can change; that is, it can vary.

Programs need to be able to find data quickly, so each variable you create must be given a
suitable unique name or label.

It’s good practice to use a name that represents what data is being stored in the variable.

For example, if the variable was storing the name of a person, then you might label it
persons_name.
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What you will build in this chapter

There is a well-known saying that “Laughter is the best medicine.”
'The original quote is not quite as catchy: “A merry heart doeth good like a medicine.”

'The point of the quote is still the same; laughing makes you feel good. It can make you feel
happy and make you feel better. If a good story or joke made you laugh, you are likely to share
the joke with others and spread the good medicine!

In this chapter, since laughter is the best medicine, you will build a Joke Machine to spread
laughter all around. The Joke Machine consists of a simple button that, when pressed, will
display a random joke.

Don't like the joke? Not a problem. Simply press the button again and a new joke will be
displayed. As people tell you jokes or you hear more jokes, you can collect them and add them
to your Joke Machine so that it always makes people laugh.

You will need four jokes to start with for this project — you can use the ones in this chapter and
if you hear any good ones, write them down so that you can use them in this project.

press the button to
display a joke

¥ Join Mashina = & w
The Joke Machine
— Use lists

Why do owis nol go daling in the rain? Because i's 100 wel 1o woo

Make peoP!e \augh
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While building the project, you will learn the skills shown in the table below.

This includes using randrange() from the random function, which is used to select a random
item from a list.

Choosing random items is a common feature of games such as Minecraft, where the game
world is randomly generated. A staple method of most user interactions with a device — from
mobile phones, smart TVs, and even washing machines — is via buttons.

This project covers how to set up and add interaction to a push button — this is a visual button
in the GUI that you interact with to make something happen. You press the button, and the
joke is displayed on the screen.

What we’ll learn by creating the Joke Machine app

Programming
techniques

random Formatting Finding items in a
list

module Repeating a function | Finding random
items

Lists Adding a delay Loops

Length check Push buttons

Text is used everywhere, and this project covers how to display and edit text.



Creating the project

Before you start the project, you may want to gather a number of jokes that you can use in your
Joke Machine. Or you can use the example jokes below in the code and then replace them with
yours later.

Here are some jokes to get you started...

The Joke Machine — are you funnier than a hyena?




...cont’d

Let’s begin to build the Joke Machine. The project consists of several steps, which are shown
below. Follow the steps in order.

2 3 4
Create a variable to Test the program Write code to select a
hold a list of jokes random joke from the list

6 5
Save the program, run Create the main GUI,
it, and laugh! add buttons and text

Starting a new program file
The first step of the Joke Machine program is to import the modules that the program requires.

You may remember from Chapter 1 that modules contain prewritten functions that perform
different tasks, such as displaying text, displaying images, and much more. In this context, the
modules provide all the code needed to create the various elements and widgets of your GUL

Prewritten functions save you time, as you don’t have to create them from scratch.

You are also going to create a list. Lists are a useful method of holding more than one item in a
single variable. We will go into more detail about lists later in this section.

For this program, you will use the list to store jokes and assign them to a variable.

Creating your new program
Open a new Python program file in your editor. Refer to Appendix A (see page 6 for how to
download this) for a reminder about editors. From the File menu:

0 Choose File > New File. Your Python editor will prompt you to save the file.

e Save the file with the name Joke_Machine.py and choose Save.

As with the previous projects, if you

used the guizero Easy Install method
from Appendix C (see page 6 for how to
download this) then you must ensure that
you save the file into the same folder as
the guizero easy install files.
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...cont'd

Importing the modules

Begin the Joke Machine program code by importing the required modules from the guizero
library using the code below. The modules provide all the code you need to create the various
elements and widgets of your GUI.

# Imports
from guizero import App, Text, PushButton
import random

In this program, you are importing the following guizero modules:

® App — to build the app window.
® Text — to enable the program to display the jokes.
® PushButton — to create a button that displays a joke when pressed.

This program also uses the random module, which is part of the standard Python library. This
module is used to select a random joke from the list. This is instead of always displaying the
jokes in the same order each time the program runs. It would be unfunny if you always already
knew the joke and its punchline.

Creating a list of jokes

Next, you need to create a list to store your jokes. You use lists all the time. Think of a to-do
list, a list of friends, or a shopping list — these are all examples of lists that contain all the things
you must do or, in the case of a shopping list, all the items that you need to buy. You can read
the list, cross items off, and even add to the list.




...cont’d

Creating your list of jokes
Your list of jokes is stored in a variable with the label list_of_jokes.

You may recall from Chapter 1 that the label cannot have spaces in between the words, but it’s
hard to read words when they’re crammed together without spaces.

To solve this, you can join the words using an underscore (_). The variable list_of_jokes is easier
to read than listofjokes. A variable is a location in the computer’s memory that stores the jokes.

The label or name of the variable references the location in the memory location so that the
information can be accessed quickly by the program.

'The Joke Machine program needs to be able to find the memory location where the jokes are
stored, so you name or label the location so that the program can quickly go straight there and
collect your jokes.

Write up and add the following code, underneath your imports:

# Variables
list of jokes = ["What do you call a man with no shins? Tony (Toe — Knee)",
"Nothing begins with N and ends with G",
"What kind of tree can fit in one hand? Palm tree",
"Why do owls not go dating in the rain? Because it's too wet to woo']
print (list_of_jokes)

Each joke in the list is entered as a string.

A string is a series of characters. A character can be a letter, number, or symbol (shown below).

For example, the letters in this sentence are characters. In Python, strings start and end with the
" symbol, like this: "This is a string!".

Each joke is a string, and a comma separates each joke, apart from the last joke, where the
comma is optional.

String

I

s |t

&“1

f

Character
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...cont’d

The last joke in the list ends with a bracket to close the list:
"Why do owls not go dating in the rain? Because it's too wet to woo"]

You can continue to add any number of jokes to the list, but start with a few to test that the
program works correctly. For now, just add four jokes — using a small number of jokes will make
finding errors and testing easier.

Running your program to test if it works
On the last line, the code print(list_of_jokes) is used to test that your program is working
correctly.

Without the final GUI window, this is good developer practice — testing parts of your program
and small sections of the code to catch any problems early on.

Press F5 on the keyboard to save and run your program; you should see all your jokes displayed
in a long line in the window of the Python editor, as shown below. When you have tested the

program, change the last line of code to # print (list_of_jokes) — this will stop it printing out
all the jokes.
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Troubleshooting your program
Programs don’t always run perfectly the first time. Programmers are used to this.

To find and fix the problems that made their code run poorly, programmers use a process called
“troubleshooting”. The first step of troubleshooting is to check for common errors. Even the best
programmers make them!

If your program fails or does not run as expected, check for these common errors:

0 Have you used quotation marks [" "] around each string?
e Is the closing square bracket ] present at the end of the list?

e Did you label the variable list_of_jokes and not list of jokes?

Creating a function to display a random joke
Now you are ready to take the next step: writing the function that will select a random joke
from your list of jokes.



...cont’d

Why create a function?

Imagine you are playing your favorite computer game and you are down to your last life; you
can lose your final life at any point in the game. So, potentially, there are millions of points
where its game over. Most games contain a ‘game over” animation where the character dies,

Sfaints, falls over, melts, dissolves, or even flashes.

If the game developers didn’t use a function, they would have to program the animation code
millions of times — once for every scenario where you lose your last life. This would be very
tedious and would make the program code massive.

Instead, a function (that holds the “game over” code) can be called and run anywhere in

the game.

You only need to write the block of code once (see below), then you can use it as many times as

you like, which makes the program more efficient.
| b et g - ot it B X it . b AR S8 Moy 111
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