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Preface

The purpose of this book is to introduce readers with little to no programming experience in
Python Graphical User Interface (GUI) to use Python binding for the GUI toolkit called PyQt5.
A GUI application can be created in any programming language, whether VB.Net, C#.Net etc.
In this book, we will see how to create a GUI application using PyQt5. The readers will get
the foundational knowledge and skills necessary to start writing code for creating a GUI app
in Python language. We will use a Graphical tool for creating user interfaces in Qt called Qt
Designer. By mastering PyQt5, readers can apply this knowledge to solve real-world problems
and create various useful applications according to their needs.

The first part of the book covers PyQt5 library and the overall layout of Qt Designer tool.
Then we will see some insights into layout management and the concept of event-driven
programming and its implementation in the context of Python programming with the usage
of the concept of signals and slots. Finally, in the later part of the book, we shall see an insight
into various widgets related to buttons, container item views, container, input, and display
widgets.

This book covers a wide range of topics, from the basic definitions of different widgets to
various solved examples with well-explanatory code. Overall, the book provides a solid
foundation for beginners to start their journey for getting trained in Python GUI using the
PyQt5 library along with the Qt Designer layout tool.

This book is divided into 9 chapters. Each chapter description is listed as follows.

Chapter 1: Introduction to PyQt5 and Qt Designer Tool — This chapter will start by comparing
powerful and cross-platform toolkit graphical PyQt5 with the tkinter library. You will learn
how to install PyQt5 framework installation along with the creation of a basic GUI form using
PyQt5 without and with using the class. We shall explore the components inside Qt Designer
along with different pre-defined templates. In the latter half of the chapter, we will create a
user credential app initially focusing on view in Qt Designer (.ui file, which is an XML file),
then converting it into a python code (.py) using pyuic5 command and finally creating a new
python file which will be importing the python code for user interface design and adding some
useful logic to create a basic Login application for the user.

Chapter 2: Getting Insights of Layout Management — will cover the concept on widgets
placement using absolute positioning approach. We shall see widgets placement using layout
classes where initially we will see how to organize widgets either horizontally or vertically
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using QBoxLayout class. We will explore how to arrange the widgets in a row side by side
using QHBoxLayout with the usage of methods viz addStretch, addWidget, addLayout.
Alternatively, we will look into arranging the widgets vertically with addStretch method using
QVBoxLayout. Then we shall find out arranging widgets in a grid of rows and columns using
QGridLayout. Also, we will look into creating an application using QFormLayout. In the end,
we will be confident to create " User Credential App " application using absolute positioning ,
QBoxLayout, QGridLayout and QFormLayout class.

Chapter 3: Getting Insights of Events, Signals and Slots — will explore the concept of event-
driven programming and how it is implemented in the context of Python programming using
signals and slots. The above chapter will guide us through utilizing signals and slots to create
and manage events. We will discover how to define signals and connect them to slots so that
our program can respond to events in a useful way. We will also investigate various events
and signals and how to use them to create interactive user interfaces or handle external inputs.

Chapter 4: Getting Insights of Button Widgets in Qt Designer — will cover the concept of
button widgets which are commonly used for creating interactive user interfaces and make
them understand their properties, functionality, and customization options. By exploring the
features and settings related to button widgets, user can effectively design and implement
user-friendly interfaces in our Qt applications. Qt Designer offers a number of different button
widgets, including CheckBox, Push Button, Tool Button, Radio Button, Command Link Button
etc and shall explore description, properties, important methods , important signals and
an application example with output display of each button widget in detail. The important
properties of QObject, QWidget and QAbstractButton will be covered with images at the end
as an addon information.

Chapter 5: Getting Insights of Item Views in Qt Designer — will cover the concept of Item
Views in Qt Designer which are commonly used for creating user interactive interfaces. We
will look into their properties, functionality, and customization options. We will explore Qt
Designer's item view widgets, like QTableView, QTreeView, and QListView, which are effective
tools for presenting data in an organised and ordered way. User can use these widgets to
display data in simple list formats (QListView), hierarchical tree structures (QTreeView), or
rows and columns (QTableView).

Chapter 6: Getting Insights of Item Widgets (Item-Based) in Qt Designer — will cover the
concept of Item Widgets in Qt Designer which are commonly used for creating interactive user
interfaces. We shall look to understand their properties, functionality, customization options
and also will gain a thorough grasp of how to create and operate item-based widgets within the
Qt Designer environment. User will be able to create dynamic, interactive user interfaces using
the power of item-based widgets and will also discover different features and characteristics to
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personalize the look and behavior of widgets viz list widget, tree widget and table widget. In
order to facilitate user interaction and implement functionality, user will learn to manage the
events and signals connected to item-based widgets.

Chapter 7: Getting Insights of Containers in Qt Designer — will cover the concept of container
widgets offered by Qt Designer, their features, and how to customize them to design aesthetically
pleasing and user-friendly interfaces. User will investigate various container widget types and
will obtain knowledge of the precise features and capabilities provided by each widget. They
will get to know what container widgets are and how they work, its different types, its usage
to create layouts and shall also explore customizing appearance of container widgets.

Chapter 8: Getting Insights of Input Widgets in Qt Designer — will deal with concept of many
input widgets available and how to utilize them effectively to create interactive user interfaces.
Users will have a solid understanding of input widgets including QLineEdit, QSpinBox,
QComboBox, QTextEdit etc. as well as their corresponding characteristics, functionality, and
customization choices. They all shall experience the knowledge needed to incorporate these
input widgets into their designs so that they may enter data, select options, and interact with
the program. The use of input validation methods, processing user input events, and linking
signals and slots to accomplish required functionality are also covered for the benefit of the
readers. In the end, they will be able to develop simple, user-friendly interfaces which will
effectively collect user input and deliver a smooth user experience by mastering input widgets
in Qt Designer.

Chapter 9: Getting Insights of Display Widgets in Qt Designer — will explain the concept
of display widgets in Qt Designer. Initially we will learn how to display static text or images
using labels and how to change their font, color, alignment, and size. And then understand
how labels can improve the GUI's visual presentation of information. We will examine the
TextBrowser widget's features to learn how to display and control rich text content. Also, we
will learn how to add hyperlinks, graphics, and formatting choices to text displays to make
them dynamic and interactive. Next, we will explore how to add a calendar widget to our
GUI application. We shall discover how to customize the calendar widget's look, structure,
and behavior to meet specific application requirements. We will explore how to display
numerical values, such as counters using the LCDNumber widget and also how to modify the
LCDNumber widget's digit count, decimal accuracy, look, and style. Finally, we will look into
exploring ProgressBar widget to show how a task or operation is progressing. We will learn
how to dynamically update the progress bar based on our application.
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CHAPTER 1

Introduction to PyQt5
and Qt Designer Tool

Introduction

In our previously launched book Building Modern GUIs with tkinter and Python, we learned how
to create GUI forms using the Tk interface library. Now, we will be looking at another approach
to create the same GUI forms using one of the most popular cross-platform libraries, known
as PyQt5 library, which was developed by Riverbank Computing. A robust and cross-platform
graphical toolkit called Qt has a Python binding called PyQt5. Python is a well-known and
simple-to-learn programming language, and with PyQt5 developers, we can simply construct
GUI applications using Python. With PyQt5, a visual layout tool called Qt Designer is included.
Without having to write any code explicitly, it enables developers to construct GUI layouts
quickly and easily by dragging and dropping widgets onto a canvas. Additionally, Qt Designer
offers a selection of editable widgets that may be used to design distinctive user interfaces with
eye-catching visuals.

Structure

In this chapter, we will discuss the following topics:
e Comparison of PyQt5 with tkinter library

e PyQt5 framework installation
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e First GUI form creation using PyQt5 without using class

e GUI form creation using PyQt5 by using class

e Installation of Qt Designer tool with pre-defined templates
e Components of Qt Designer

e User Credential App Demo

Objectives

By the end of this chapter, the reader will be able to compare the powerful and cross-platform
toolkit graphical PyQt5, with the tkinter library. We shall see how to install the PyQt5 framework
installation, along with the creation of a basic GUI form using PyQt5, first without, and then
using the class. Moreover, we will be looking into the components inside Qt Designer along
with different pre-defined templates. Finally, we will be creating a user credential app, initially
focusing on the view in Qt Designer (.ui file which is a XML file), then converting it into a
Python code (.py) using pyuic5 command, and finally creating a new Python file, which will
be importing the Python code for user interface design and adding some useful logic to create
a basic login application for the user.

Comparison of PyQt5 with tkinter library

There are numerous Qt classes in a set of Python modules, which are compatible with many
operating systems such as iOS, Windows, Linux, Unix, Android, and so on, which is a part of
the top-level Python package, thatis, PyQt5 library. Qt5 in PyQt5 stands for Qt version 5. This
library provides us the advantage of Python binding with the Qt C++ toolkit. An important
point to note is that under the GNU General Public License (GNU GPL or GPL) v3 license,
the PyQt5 license is being released. One may wonder that if we have already learned about
tkinter, then why we should learn about PyQt5 as well? To better understand this, let us check
the advantages of PyQt5 over other library packages such as tkinter:

e Flexibility in coding: In order to establish simple communication between objects,
there is a concept of signals and slots, which gives us flexibility for GUI programming
using PyQt5, when dealing with events.

e More than GUI toolkit: Using PyQt5, we can build entire applications using its
graphics, printer support, networking, database access, and so on. It is like an
application framework.

¢ Numerous UI components: PyQt5 offers numerous widgets such as QLabel, QButton,
QCombobox, and so on, such that each widget has some basic image well suited in all the
platforms. Numerous advanced widgets are also available on the topic in this library.
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e Numerous study resources: If there is no documentation, then you might wonder
what the point of learning is. PyQt5 comes with a rich array of documentation since it
is one of the most commonly used Python packages for GUI creation.

e Easy to understand: We can easily use previous knowledge of either Python, Qt or
C++, thus making PyQt5 easy to understand.

e Preferred choice of GUI developers: Due to simplicity and ease of use, many
GUI developers opt for functionalities that come with PyQt5 to develop their own

applications.

e GUI widget appearance: The appearance of PyQt5 is nice and pleasing to the eyes.

Now, we may wonder which library to choose to create GUI forms using PyQt5 or tkinter.
This generally depends on user application and the willingness to learn and explore. Table 1.1

further shows the differences between the libraries:

Fundamental points PyQt5 tkinter
Licensing Commercial license is | It is free if needed to supply
applicable if not complying to | commercially.
provide an application to the
end user under GPL license.
Library Vast Small compared to PyQt5.
Understanding time More Less

Widgets appearance

Nice and modern look

Orthodox and quite old-
fashioned

Provision of advanced widgets

Yes

No

Interfacing with other designer
tool

Yes, Qt Designer

Qt Designer is not there for
tkinter

communication

Default supply of inbuilt | No, we need to install it| Yes, as it comes along with

libraries separately default standard Python
library

Concept of signals and slots for | Yes No

Table 1.1: Differences between libraries PyQt5 and tkinter

You can decide which library to choose to create GUI forms, depending on your application.
We will later discuss how to create a UI form using Qt Designer in detail, as well as the widgets
associated with it and the Python code with logic written by importing the auto-code generated

by creating the UI form in detail.
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PyQt5 framework installation

The Python version we will be using for discussing PyQt5 will be 3.7.3. (You can try working
with new version as on today, that is, 3.11.5 dated Aug 24, 2023) From the location where we
have installed our Python, first type the command python --version to check the version
installed and then type the following command to install pyqt5:

pip install pyqt5

Refer to Figure 1.1:

C\WINDOWS\system32\cmd.exe — (] X

C: \Users\SAURABH\AppData\Local\Programs\Python\Python37\Lib\site-packages>python --version
Python 3.7.3

C: \Users\SAURABH\AppData\Local\Programs\Python\Python37\Lib\site-packages>pip install pyqt5
Requirement already satisfied: pyqt5 in c:\users\saurabh\appdata\local\programs\python\python37\1lib\site-packages (5.15.
il

)
Requirement already satisfied: PyQt5-Qt5>=5.15 in c:\users\saurabh\appdata\roaming\python\python37\site-packages (from p
yqts) (5.15.2)
Requirement already satisfied: PyQt5-sip<13,>=12.8 in c:\users\saurabh\appdata\local\programs\python\python37\1lib\site-p
ackages (from pyqt5) (12.9.1)

C: \Users\SAURABH\AppData\Local\Programs\Python\Python37\Lib\site-packages>,

Figure 1.1: PyQt5 installation

Once installed, we can verify the installation of PyQt5 under Python site-packages folder, as
shown in Figure 1.2:

& New - N, Sort v = View ~
€ ¥ A > ThisPC > Windows (C) > Users > SAURABH > AppData > Local > Programs > Python > Python37 > Lib > site-packages >
Name Date modified Type Size

v Quick access

8 Desktop PyQs

' Downloads

PyQt5_sip-12.9.1.dist-info 02-0

I Narimante

Figure 1.2: PyQt5 folder

We can check some of the modules present in PyQt5. If we do not get any error, then we can
again cross verify that PyQt5 is successfully installed, as shown in Figure 1.3:
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C: \Users\SAURABH>python
Python 3.7.3 (v3.7.3:efdec6ed12, Mar 25 2019, 22:22:05) [MSC v.1916 64 bit (AMD64)] on win32
Type "help", "copyright", "credits" or "license" for more information.

>>> from PyQt5 import QtGui
>>>

Figure 1.3: PyQt5 package verification

First GUI form creation using PyQt5 without
using class

Now, we shall see a basic UI form creation using PyQt5 without using class. This is quite
important. As you might have realized, most of the UI forms which we will be creating will
be using the concept of class and object. It is highly recommended that you go through the
concept of class before moving further in this chapter. It is well explained in our previous
books, Programming Techniques using Python and Python for Everyone. Here, we will only focus
on our basic UI form creation. So, without any further delay, let us start. Refer to the following
code which can be checked in some IEDs like VSCode, Spyder, Anaconda and so on:

import sys # L1
from PyQt5.QtWidgets import QWidget, QApplication # L2

myapp = QApplication(sys.argv) # L3
mywindow = QWidget() # L4
mywindow.show() # L5
sys.exit(myapp.exec_()) # L6
Output:

The output can be seen in the following Figure 1.4:

B python — (m] X

Figure 1.4: Output of Chapl_Examplel.py

Note: The preceding code is covered in Program Name: Chapl_Examplel.py



