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Preface
In modern software development, a graphical user interface (GUI) is no longer
a luxury—it is an expectation. Applications that interact directly with users
are evaluated not only by their functionality, but by how clearly and reliably
they present that functionality. For Python developers, this leads to a practical
question: which toolkit offers both professional capability and a learning curve
that remains approachable?

PySide6 offers a compelling answer.

Learning PySide6: A Practical Guide to Building GUI Applications with
Python and Qt6 is designed as a structured, two-volume work. This decision
is not driven by scope alone, but by the need to balance completeness with
readability. Covering PySide6 in a single volume would either result in a book
that is overly dense or one that sacrifices important depth. Splitting the
material allows each part to remain focused, digestible, and practically useful.

Volume 1: Essential Foundations presents the core knowledge required
to build real-world desktop applications. It begins with signals and slots—
the fundamental communication mechanism in Qt—before moving through
layout management, widget systems, and the Model-View architecture. The
discussion then extends to styling with Qt Style Sheets, multithreading, and
practical data handling using JSON, XML, and SQLite. The final chapters
address advanced user interaction features such as drag-and-drop, clipboard
integration, as well as internationalization and accessibility.

Across its eleven chapters, the emphasis is consistent: helping you build
applications that are responsive, maintainable, and production-ready.

Volume 2: Advanced Topics & Real-World Applications, currently in de-
velopment, is intended as a natural continuation. It will explore areas that
extend beyond the foundation—animations, state machines, testing strategies,
application distribution, architectural patterns, and complete case studies—
along with topics such as 3D graphics, multimedia, networking, and custom
widget development. Together, both volumes aim to form a comprehensive
and cohesive reference for serious PySide6 development.



Preface 2

That said, Volume 1 is fully self-contained. You do not need to wait for
the second volume to begin building meaningful applications. Each chapter
includes complete, runnable examples, with explanations integrated directly
into the development process so that concepts are understood in context.

This book assumes aworking familiarity with Python and focuses on helping
you apply that knowledge in a structured and professional way within GUI
development.

Begin with the fundamentals, and build with clarity.

— Budi Raharjo



PART I: PYTHON GUI AND
PYSIDE6 FUNDAMENTALS



Chapter 1. Introduction to Modern GUI
Development
Modern computers operate in a visual space. Before command lines and green
text on black screens, human interaction with machines was dominated by
physical buttons, paper tape, and punch cards. The graphical user interface
(GUI) revolution changed everything—transforming computers from tools for
specialists into devices accessible to billions. GUIs provide intuitivemetaphors:
desktops, windows, icons, and pointers. It is this metaphor that allows you, as
a developer, to build a bridge between the complex logic of Python code and
the end-user who may never open a terminal or type a command.

Python, with its philosophy emphasizing readability and efficiency, has
become a dominant force in scripting, automation, data science, and web
development. However, when the need arises to create standalone desktop
applications—such as text editors, data managers, design tools, or system
utilities—many Python developers feel hindered by the seemingly foreign do-
main of GUI. The available choices often feel like a compromise: a toolkit that is
simple but limited, or a framework that is immensely powerful but has a steep
learning curve and confusing licensing.

This chapterwill lead you out of that confusion. Here, youwill be introduced
to PySide6, a complete, mature, and developer-friendly licensed Python bind-
ing for theQt6 toolkit. This chapterwill answer the fundamental question: Why
PySide6? You will trace its historical roots, understand its practical advantages
compared to alternatives like Tkinter or PyQt, and why its LGPL license is a
decisive factor in both commercial and open-source software development.
Next, you will get a glimpse of the underlying Qt architecture and how it
integrates elegantly with the Python ecosystem. Finally, you will set up your
development environment and, as a mandatory ritual in programming, write
and run your first “Hello World” application with PySide6. The goal is to
provide a solid conceptual and practical foundation before you dive into actual
interface building.
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1.1 Why PySide 6? (History, LGPL License, Advantages
vs PyQt/Tkinter)

Choosing a GUI toolkit for a project is not just a technical decision; it is a
strategic decision that affects productivity, maintainability, and even the legal
viability of the software you produce. In the Python ecosystem, three big
names often appear: Tkinter, PyQt, and PySide. Each has its own philosophy,
strengths, and limitations.

Tkinter, bundled by default with Python, is often the starting point. Its
advantages are clear: no additional installation required, simple, and sufficient
for small utilities or internal prototypes. However, its shortcomings become
a serious obstacle for production applications: outdated visual appearance
(though improvable with themes), often minimalistic documentation, and a
limited widget architecture. Creating a modern, responsive look-and-feel
application with Tkinter requires disproportionate effort.

At the other end of the spectrum stands Qt, a legendary C++ framework
used to create world-class applications like KDE, Adobe Photoshop Elements,
and Autodesk Maya. Qt offers everything: hundreds of complete widgets, a
very fast rendering engine, support for 3D graphics and multimedia, and tools
for internationalization and accessibility. The question is not “Is Qt powerful
enough?”, but rather “How do we access this power from Python?”

Historically, there have been two main paths: PyQt and PySide. PyQt is
the oldest and most mature binding, developed by Riverbank Computing. Its
maturity, however, comes with a licensing complexity: PyQt is available under
either a commercial (paid) license or theGPL (General Public License). TheGPL
license is copyleft, meaning if you distribute an application that uses PyQt under
the GPL, you are required to release the source code of your own application
under the GPL as well. This requirement can be a major issue for proprietary
or internal corporate software development.

PySide was born as an answer to this licensing dilemma. Initiated by Nokia
(the owner of Qt at the time) and now maintained by The Qt Company, PySide
is the official Python binding for the Qt framework. The key difference lies in
its license: PySide is released under the LGPL (Lesser General Public License).
The difference of the word “Lesser” is crucial. The LGPL allows you to use and
distribute the library (PySide6) without being required to release the source
code of your own application. You can create closed-source, proprietary
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applications with PySide6 without violating the license, as long as you comply
with the LGPL terms (such as providing a mechanism for users to replace the
bundled version of PySide6).

PySide6 is the latest generation, bringing this Python binding to Qt version
6. Qt6 itself is a massive architectural refresh focused on performance,
scalability, and support for future platforms.

Advantages of PySide6 in brief:

• Developer-Friendly License (LGPL): Maximum flexibility for open-source,
commercial, or internal software development.

• Official Binding: Developed and supported directly by The Qt Company,
ensuring alignment and continuity with Qt’s development.

• Power and Completeness of Qt6: You get full access to the entire Qt
ecosystem: a wide range of customizable widgets, a reliable graphics
engine, integrated multimedia, networking, and SQL support, as well as
tools like Qt Designer for visual UI design.

• Enhanced Pythonicity: PySide6 is designed to be more “Pythonic”. Its API
is often more intuitive for Python users compared to PyQt, especially in
handling signals and slots.

• Strong Community Support and Documentation: As an official project,
its documentation is comprehensive and aligned with the Qt for C++
documentation. Its community is active and growing.

In other words, PySide6 offers the best package: the industrial strength
of Qt with the licensing freedom of the LGPL, wrapped in an API designed for
Python. Thismakes it an ideal choice, both for beginnerswhowant to startwith
a serious toolkit, and for professional developers who need a reliable toolkit for
production projects.

Quick Comparison Table: Tkinter vs PyQt vs PySide6

License PSF (Python) GPL or
Commercial

LGPL
(Proprietary-
friendly)

Initial Ease Very Easy Intermediate Intermediate

Aspect Tkinter PyQt (GPL) PySide6
(LGPL)
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Power &
Features

Limited Very
Complete
(Qt5/Qt6)

Very
Complete
(Qt6)

Native Look &
Feel

Limited
(theme-
dependent)

Good (follows
OS)

Good (follows
OS)

Supporting
Tools

Minimal Complete (Qt
Designer,
etc.)

Complete (Qt
Designer,
etc.)

Target Use
Case

Simple Script-
s/Prototypes

Complex
Applications
(Open
Source/GPL)

All Types of
Applications

Aspect Tkinter PyQt (GPL) PySide6
(LGPL)

The choice nowbecomes clear. If your goal is to create serious, scalable, and
professional-looking Python desktop applications without licensing concerns,
then PySide6 is the most recommended path. The subsequent chapters of this
book will prove this claim by guiding you to master it, step by step.

1.2 Qt Architecture and Integration with Python

To effectively utilize PySide6, you need to understand the foundation that
supports it: the Qt architecture. Qt is not merely a collection of widgets; it
is a complete application framework built on strong design principles. This
understanding will help you not only use its API but also design better and
more efficient applications.

1.2.1 Core Qt Philosophy: Object‐Oriented and Signal‐Slot

Qt is written in C++ and consistently adopts the object-oriented programming
(OOP) paradigm. Every element in the UI—a button, label, window, even a
layout—is an object that is an instance of base classes like QObject. This
QObject class provides core capabilities that distinguish Qt:
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• Object Tree: Objects can have a parent. When a parent object is deleted,
all its child objects are automatically deleted. This significantly simplifies
memory management.

• Signal and Slot System: This is a safe and loosely coupled communication
mechanism between objects. An object can emit a signal (e.g., clicked())
when an event occurs. Another object can have a slot (e.g., close())
connected to that signal. This connection is made at runtime, allowing
different components to interact without knowing each other’s internal
implementation. This is a safer andmore flexible alternative to traditional
callback functions.

1.2.2 Layered Architecture of Qt6

Qt6 is designed with a modular, layered architecture:

1. Qt Core (Core): The non-GUI module that forms the foundation. This is
where the QObject class, the signal-slot system, object model, file I/O,
threading (QThread), and container classes reside. PySide6 gives you full
access to this layer.

2. Qt GUI (Basic Graphical Interface): Provides fundamental classes for the
windowing system, painting primitives (drawing lines, shapes, text), image
handling, and event handling. Classes like QPainter and QWindow are
here. This is the visual foundation used by the widgets module.

3. QtWidgets (Widgets): The layer containing all ready-to-useGUIwidgets—
buttons, text boxes, tables, dialogs, and so on. This is the layer you will
use most often to build traditional desktop applications. QApplication,
QMainWindow, and QPushButton are part of this module.

4. Specialized Modules (Optional, but Powerful): On top of this solid foun-
dation, Qt offers additional modules for specific needs:

• Qt Quick / QML: For creating fluid and dynamic interfaces declared
in the QML markup language, ideal for touchscreen and embedded
applications.

• Qt Multimedia: For audio/video playback and camera access.
• Qt Network: For network operations (HTTP, WebSocket, etc.).
• Qt SQL: For integrated database access.
• Qt 3D: For 3D graphics and computing.
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1.2.3 How Does PySide6 Integrate Qt with Python?

PySide6 is a binding. Its task is to bridge the Qt world (C++) and Python,
allowing you to create instances of Qt classes, call their methods, and handle
their signals and slots, all from within a Python script. This process involves
several layers of technology:

1. Shiboken6: This is the actual binding engine used by PySide6. Shiboken6
is a code generator that reads the C++ headers from the Qt library
and produces specialized C++ code that acts as “glue code”. This glue
code handles data type conversion between Python and C++, memory
management for Qt objects, and function call translation.

2. Dynamic Link Library (DLL/SO): The core Qt libraries (written in C++
and compiled) remain as binary files (*.dll on Windows, *.so on Linux,
*.dylib on macOS). PySide6 (via Shiboken) communicates with these
binary libraries. When you run from PySide6.QtWidgets import QAp-
plication, the Python interpreter loads the PySide6 Python module,
which in turn loads the corresponding Qt binary libraries.

3. Pythonic Wrapper: PySide6 does not just translate the C++ API rawly. It
strives to make it more Pythonic. For example:

• Method Naming: Getter/setter methods like isVisible() and
setVisible(bool) from C++ are also available in PySide6, but you
can also often access them as Python properties: widget.visible
= True.

• Elegant Signals and Slots: You can connect signals to slots using
simple syntax: button.clicked.connect(dialog.close). Signals
can also be emitted by calling them like functions: self.my_sig-
nal.emit("data").

Integration Flow Illustration:
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1 YOUR CODE (Python)
2 ↓ (Call: `app = QApplication([])`)
3 PYTHON INTERPRETER + PySide6 MODULE (Python)
4 ↓ (Binding via Shiboken6)
5 GLUE CODE (C++ generated by Shiboken)
6 ↓ (Library function call)
7 QT6 BINARY LIBRARIES (C++/Native Code)
8 ↓ (Interacts with Operating System)
9 WINDOWING SYSTEM (Windows API, X11, Cocoa)

It is important to remember that although you write Python code, the
intensive logic of widget painting, event handling, and layouting is still ex-
ecuted by the highly optimized and fast native C++ Qt code. This provides
performance close to native applications, far surpassing GUI toolkits written
purely in Python.

By understanding that PySide6 is an efficient, thin layer on top of the
powerful Qt engine, you can write code with the confidence that you are
building on a foundation proven for world-class applications.

1.3 Development Environment Setup (Virtual
Environment, PIP, IDE Setup)

Before the first line of code can be written, the foundation of the working
environment must be properly set up. An isolated and managed development
environment is not an optional practice for modern software development; it
is a necessity to ensure consistency, avoid dependency conflicts, and facilitate
collaboration and deployment processes. This section will guide you in setting
up a solid environment for working with PySide6.

1.3.1 Step 1: Isolate with a Virtual Environment

A virtual environment (venv) is a tool that allows you to create an isolated
Python workspace for a project. Within it, you can install specific versions of
PySide6 and other dependencies without affecting the global Python installa-
tion on your system. This prevents “dependency hell” where different projects
require conflicting library versions.

To create a virtual environment, open your terminal or command prompt
and navigate to the directory that will house the project for this book (e.g.,
learn-pyside6).
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On Windows:

1 # Ensure Python is installed and in PATH
2 python --version
3
4 # Create a virtual environment
5 python -m venv venv
6
7 # Activate the virtual environment
8 venv\Scripts\activate

On macOS/Linux:

1 # Ensure Python 3 is installed
2 python3 --version
3
4 # Create a virtual environment
5 python3 -m venv venv
6
7 # Activate the virtual environment
8 source venv/bin/activate

After running the command, your terminal prompt will change, usually by
adding a prefix (venv). This indicates you are now working inside the isolated
virtual environment.

1.3.2 Step 2: Installing PySide6

With the virtual environment active, you can now install PySide6. The Qt
Company provides pre-built PySide6 packages for all major platforms via the
Python Package Index (PyPI). Installation becomes very simple using pip,
Python’s standard package manager.

In the terminal with the active venv, run the following command:

1 pip install pyside6

This command will download and install the PySide6 package along with all
its coremodules (QtCore, QtGui, QtWidgets, etc.). This processmay take a few
minutes due to the large size of the package (it includes the Qt binary libraries).

Verifying Installation: To ensure the installation was successful, you can
run the Python interpreter fromwithin the venv and try importing themodule.
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1 python -c "import PySide6; print(PySide6.__version__)"

This command should print the installed version number of PySide6 (e.g.,
6.5.0).

1.3.3 Step 3: Choosing and Configuring an Integrated Development
Environment (IDE)

A good IDE will significantly increase your productivity by providing features
like auto-completion, syntax highlighting, integrated debugging, and GUI
preview. Here are some popular choices compatible with PySide6:

1. Visual Studio Code (VS Code)

• Advantages: Lightweight, highly customizable, free, and has a vast
extension ecosystem.

• Setup for PySide6:
– Install the official Python extension from Microsoft.
– Install the Pylance extension for better code intelligence.
– Ensure the Python interpreter in VS Code points to the
python.exe inside your venv folder (./venv/Scripts/python
on Windows). You can set this via Ctrl+Shift+P then select
“Python: Select Interpreter”.

2. PyCharm (Community or Professional Edition)

• Advantages: A very powerful IDE specifically designed for Python.
The Community Edition is free and more than sufficient for PySide6
development.

• Setup for PySide6:
– When opening a project, PyCharm usually detects the virtual
environment automatically.

– Ensure in File > Settings > Project: [project-name] >
Python Interpreter that the selected interpreter is the one
inside the venv folder.

– PyCharm typically provides auto-completion for PySide6without
additional configuration.

3. Qt Designer (Specialized Visual Tool)
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• Important Fact: Qt Designer is a visual application for designing user
interfaces. It comes bundledwith the PySide6 installation. Youdonot
need to install it separately.

• How to Run:
– From within the active virtual environment, run the command:

1 pyside6-designer

– The Qt Designer application will open. UI files created (with the
.ui format) can later be loaded directly into your Python code
using the PySide6.QtUiTools module or converted to Python
files. This tool will be discussed in more detail in later chapters.

1.3.4 Initial Project Directory Structure

Before proceeding, it is a good practice to organize the project directory neatly.
The following initial structure is recommended:

1 learn-pyside6/
2 ├── venv/ # Virtual environment (ignored by Git)
3 ├── chapter_01/ # Code and materials for Chapter 1
4 │ ├── code/
5 │ │ └── hello_world.py
6 │ └── screenshots/
7 ├── chapter_02/ # Code and materials for Chapter 2
8 │ ├── code/
9 │ └── screenshots/
10 ├── requirements.txt # List of dependencies (create with `pip freeze >

requirements.txt`)↪→

11 └── README.md

With an active virtual environment, PySide6 installed, and your IDE con-
figured, you have built the perfect stage. All technical components are ready.
Now it’s time to bring that stage to life by writing the first program that proves
everything is working correctly—an inevitable ritual in programming.

1.4 First “Hello World” with PySide6

After all the technical preparations, it is now time to prove that everything
is working correctly. In programming tradition, there is no better way to do
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this than by writing a “Hello World” program. However, in the context of a
GUI, “Hello World” is no longer just text on a console; it must appear as a
visual element within a window. This simple program will introduce you to
the basic architecture of every PySide6 application, validate your installation,
and introduce two common coding patterns: direct scripting and class-based
structure.

Every functional PySide6 application is built on three main pillars. The first
is the QApplication instance, which acts as the heart of the application by
managing the event loop, global settings, and the main control flow. Without
this singular object, no widget can operate. The second pillar is the widget
itself—whether it is the main window, a dialog, or a control like a button or
label. The third pillar is the event loop, activated by calling app.exec(). This
loop keeps the application alive, actively listening for and responding to every
user interaction such asmouse clicks, keyboard taps, orwindowclose requests,
until the application is properly terminated.

As a first step, let’s look at the simplest implementation in the form of a
direct script. This pattern is suitable for very short programs or for quick
testing purposes.

1 # hello_world_simple.py
2 import sys
3 from PySide6.QtWidgets import QApplication, QWidget, QLabel, QVBoxLayout
4 from PySide6.QtCore import Qt
5
6 def main():
7 """Main function that executes the application."""
8 # 1. Create the QApplication instance. sys.argv is used to handle

command-line arguments.↪→

9 app = QApplication(sys.argv)
10
11 # 2. Create and configure the main window.
12 window = QWidget()
13 window.setWindowTitle("Hello World - PySide6 (Simple)")
14 window.resize(300, 150)
15
16 # 3. Create a label and set its text and alignment.
17 label = QLabel("Hello, World! This is the simple version.")
18 label.setAlignment(Qt.AlignmentFlag.AlignCenter)
19
20 # 4. Create a vertical layout, add the label, and apply it to the window.
21 layout = QVBoxLayout()
22 layout.addWidget(label)
23 window.setLayout(layout)
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24
25 # 5. Show the window.
26 window.show()
27
28 # 6. Enter the event loop. The program stops here until the window is

closed.↪→

29 sys.exit(app.exec())
30
31 # Standard Python pattern to ensure code runs only if the file is executed

directly,↪→

32 # not when imported as a module.
33 if __name__ == "__main__":
34 main()

In this first example, all logic is written procedurally inside the main()
function. The application instance, window, label, and layout are created
sequentially. The if __name__ == "__main__": pattern is a Python best
practice that ensures the code within it is only executed when this file is run as
themain script, not when it is imported into another Python file. This becomes
important as your code grows and starts to be split across multiple modules.

Although effective for small examples, the procedural approach quickly
becomes unmanageable as an application grows. To address this, the object-
oriented paradigm already inherent in Qt should be leveraged by encapsulating
the user interface within a class. This second approach is not only more orga-
nized but also allows for better code extension, inheritance, and separation.

1 # hello_world_class.py
2 import sys
3 from PySide6.QtWidgets import QApplication, QWidget, QLabel, QVBoxLayout
4 from PySide6.QtCore import Qt
5
6 class HelloWindow(QWidget):
7 """Class that inherits from QWidget to create the application's main

window."""↪→

8
9 def __init__(self):
10 # Call the parent class constructor (QWidget) for basic initialization.
11 super().__init__()
12
13 # Call the internal method to set up the user interface.
14 self._setup_ui()
15
16 def _setup_ui(self):
17 """Private method to configure all UI elements inside the window."""
18 # Set basic window properties.
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19 self.setWindowTitle("Hello World - PySide6 (Class)")
20 self.resize(300, 150)
21
22 # Create the label widget.
23 self.label = QLabel("Hello, World! This is the class-based version.")
24 self.label.setAlignment(Qt.AlignmentFlag.AlignCenter)
25
26 # Create and apply the layout.
27 layout = QVBoxLayout()
28 layout.addWidget(self.label)
29 self.setLayout(layout)
30
31 def main():
32 """Main function: creates the application and window, then runs the event

loop."""↪→

33 app = QApplication(sys.argv)
34
35 # Create an instance of our custom window class.
36 window = HelloWindow()
37 window.show() # Show the window
38
39 # Run the application event loop.
40 sys.exit(app.exec())
41
42 if __name__ == "__main__":
43 main()

In this class-based implementation, we create HelloWindow, which inherits
from QWidget. The logic for creating and configuringwidgets ismoved into the
__init__ and _setup_ui methods. Note the use of super().__init__() to
ensure the Qt base class is properly initialized. The main advantage of this
pattern is encapsulation—everything related to this window is neatly packaged
within one class. Widgets like self.label are now instance attributes, making
them easily accessible from other methods within the same class if functional-
ity needs to be added later, such as changing the text when a button is pressed.
The main() function becomes cleaner and is only responsible for the macro
application lifecycle: creating the application, creating the window, displaying
it, and starting the loop.

To run either of the above programs, ensure your terminal is in the project
directory with the virtual environment active, then execute the command
python hello_world_simple.py or python hello_world_class.py. A
window with the text “Hello, World!” will appear in the center of the screen.
Its appearance will follow the native style of your operating system, whether
it’s Windows, macOS, or Linux. The visual difference between the two versions
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will be minimal; the difference lies in the underlying code structure.

Expected output:

Figure 1. Hello World application

If the window appears and immediately disappears, ensure you are using
the sys.exit(app.exec()) pattern and running the script from a persistent
terminal. If you get a ModuleNotFoundError, verify that PySide6 is installed
inside the active virtual environment and that your IDE or terminal is using the
Python interpreter from that virtual environment.

By completing the “Hello World” in these two variations, you have achieved
two goals at once: validating that your entire development chain is functional
and being introduced to the two basic patterns for writing PySide6 appli-
cations. The class-based pattern, which is more scalable, will become the
foundation used and developed consistently throughout the rest of this book.



Chapter 2. PySide6 Fundamentals
Building a reliable GUI application requires a strong understanding of the
foundation that supports it. Every GUI toolkit has its own core paradigms and
mechanisms—a way of thinking that distinguishes merely “placing widgets on a
screen” from “designing a responsive and maintainable system.” The previous
chapter took you across the threshold with the “Hello World” program. Now,
it’s time to understand the architectural principles that make that program
actually function and how those principles will form the basis for every PySide6
application you build.

This chapter will cover the four fundamental pillars of PySide6. First is the
application structure, involving the symbiotic relationship between QAppli-
cation, the event loop, and the widget hierarchy. Without this understanding,
your application may run, but you won’t have full control over its lifecycle. The
second pillar, and perhaps the most characteristic of Qt, is the signals and
slots system. This mechanism is an elegant and safe means of communication
between objects, replacing error-prone traditional callback functions. It’s how
a button tells another part of the application that it has been pressed, or how
a slider informs others of its value change.

The third pillar is PySide6’s object model andmemorymanagement. Qt in-
troduces an object ownership hierarchy (parent-child relationship) that dras-
tically simplifies the task of freeing memory. Understanding this concept is
key to avoiding subtle memory leaks in long-running applications. Finally, the
fourth pillar is working with properties and dynamic properties. Properties
are special attributes ofQt objects that can be read, written, observed, and even
animated. They offer a high level of abstraction and flexibility for managing
widget state.

By mastering these four concepts, you will transition from writing scripts
that display a window to designing well-structured applications. You will
understand how and why PySide6 code works the way it does, providing you
with a solid foundation to explore all the widgets and advanced features in
subsequent chapters.
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2.1 PySide6 Application Structure: QApplication, Event
Loop, and Widget

A running PySide6 application is not a static set of instructions that execute
and then finish. It is a dynamic system that enters a responsive standby state,
continuously waiting for and reacting to events. The architecture for achieving
this is built upon three interconnected entities: QApplication, Event Loop,
andWidget. Their relationship defines the lifecycle and behavior of every GUI
program.

QApplication is the class that represents the application itself. In the
PySide6 world, there must be exactly one QApplication instance created
before any widget, and it must persist for the duration of the application’s run.
This object performs many system-level tasks: initializing the underlying GUI
resources, managing the main event loop, handling command-line arguments
(such as --style to change the theme), and providing access to global infor-
mation like the application directory or the system color scheme. Creating
the QApplication instance is a declaration that your Python code intends to
become part of the desktop GUI ecosystem.

After the application instance is created and widgets are prepared, control
is handed over to the event loop by calling app.exec(). This call is blocking;
your code’s execution will stop here. Behind the scenes, Qt starts an infinite
loop that continuously checks a queue of events. These events can come from
various sources: user interactions (called user events like QMouseEvent or
QKeyEvent), calls from the operating system (system events), expired timers,
or even scheduled calls from within the application itself. The event loop
takes each event from the queue, determines the target widget that should
receive it, and delivers it. The widget can then respond to the event—for
example, a QPushButton will draw itself in a “pressed” state upon receiving a
QMouseEvent and emit the clicked signal when the mouse button is released.
This loop continues until there is a request to exit, typically triggered by the
user closing themainwindowor calling QApplication::quit(). At that point,
app.exec() returns, the event loop ends, and the application can perform
cleanup before exiting.

The third entity,Widget (QWidget and its subclasses), are the visual building
blocks that interact with the event loop. Every widget is a potential event
recipient. When a widget is created, it can be assigned a parent. Assigning
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a parent is more than just logical organization; it creates a strong ownership
hierarchy. The parent widget is responsible for its child widgets. Visually,
child widgets are constrained (clipped) by their parent’s geometry. Technically,
when a parent is deleted from memory, all its children are automatically
deleted. This hierarchy forms the object tree that is the basis of PySide6’s
automatic memory management. The main window (usually an instance of
QMainWindow or QWidget) is the root of this tree. Destroying the main window
will trigger a cascading destruction of all child widgets, ensuring resources are
cleaned up.

The relationship between the three can be visualized in a cohesive cycle.
First, the QApplication is created, setting the stage. Then, the widget
hierarchy is built, with the main window as the root. Next, the main window
is displayed with show(), effectively registering it with the windowing system.
Finally, app.exec() is called, handing control over to Qt’s event loop. This
loop then takes over, delivering events to the appropriate widgets, allowing the
application to respond to the outside world. The following code demonstrates
a structural implementation of these concepts within a class.

1 # application_structure.py
2 import sys
3 from PySide6.QtWidgets import QApplication, QWidget, QPushButton, QVBoxLayout,

QLabel↪→

4 from PySide6.QtCore import Qt
5
6 class MainWindow(QWidget):
7 """
8 Main window class demonstrating widget hierarchy
9 and its relationship with the event loop.
10 """
11 def __init__(self):
12 # Always call the parent class constructor first.
13 super().__init__()
14 self._setup_ui()
15
16 def _setup_ui(self):
17 """Initialize and set up all interface elements."""
18 self.setWindowTitle("PySide6 Application Structure")
19 self.setGeometry(100, 100, 300, 200) # (x, y, width, height)
20
21 # Button widget, with 'self' (MainWindow) as parent.
22 self.button = QPushButton("Click Me!", self)
23 self.button.setFixedSize(150, 40)
24
25 # Label to provide feedback.
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26 self.feedback_label = QLabel("Waiting for interaction...", self)
27 self.feedback_label.setAlignment(Qt.AlignmentFlag.AlignCenter)
28
29 # Set up a layout to manage the position of child widgets.
30 layout = QVBoxLayout()
31 layout.addWidget(self.button)
32 layout.addWidget(self.feedback_label)
33 self.setLayout(layout)
34
35 # Connect the button's 'clicked' signal to a slot (method).
36 self.button.clicked.connect(self._on_button_clicked)
37
38 def _on_button_clicked(self):
39 """Slot that handles the button's 'clicked' signal."""
40 self.feedback_label.setText("Button has been clicked!")
41 print("Click event processed by slot.")
42
43 def closeEvent(self, event):
44 """
45 Overridden method called by the event loop when
46 the widget receives a close event (Qt will send a QCloseEvent).
47 """
48 print("Window is about to close. Cleaning up resources...")
49 # Custom cleanup can be done here.
50 event.accept() # Accept the event, allow closing.
51
52 def main():
53 """
54 Main function managing the application lifecycle.
55 """
56 # 1. CREATE THE APPLICATION.
57 # The sys.argv argument allows the app to process command-line arguments.
58 app = QApplication(sys.argv)
59 print("QApplication has been created.")
60
61 # 2. CREATE AND CONFIGURE WIDGETS (OBJECT TREE).
62 window = MainWindow()
63 print("Widget hierarchy (object tree) has been built.")
64
65 # 3. SHOW THE MAIN WIDGET.
66 window.show()
67 print("Main window displayed. Event loop will start.")
68
69 # 4. RUN THE EVENT LOOP.
70 # Control will remain here until the window is closed.
71 return_code = app.exec()
72 print(f"Event loop has ended. Exit code: {return_code}")
73
74 # Execution will continue here after app.exec() returns.
75 sys.exit(return_code)
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76
77 if __name__ == "__main__":
78 main()

When the code runs, you will see a window with a button and a label.
Clicking the button changes the label text and prints a message to the console.
The sequence of console messages reveals the execution flow: the application
is created, thewidget tree is built, thewindow is displayed, and then—only after
app.exec() is called—interactions are processed. When you close thewindow,
the closeEvent method is called, logging a cleanup message, and finally the
event loop ends, returning control to the main function, which then terminates
the process.

This structure—application, widget tree, event loop—is a universal blueprint.
Understanding it allows you to create not just static windows, but living
systems that respond appropriately to user input, system calls, and internal
state changes. This principle leads directly to the mechanism that enables that
responsiveness: communication via signals and slots.

2.2 Signals and Slots: Qt’s Communication Paradigm

Communication between objects is a fundamental requirement in complex GUI
applications. Widgets need to notify other parts of the application when their
state changes, such as a button being pressed, a slider value being adjusted,
or an item in a list being selected. Qt solves this problem with the signals and
slots system, which replaces traditional callback patterns with a safer, more
flexible, and more structured mechanism.

Signals are notifications emitted by Qt objects (typically descendants of
QObject) when specific events occur. Signals are pure declarations; they have
no function body. For example, QPushButton has a clicked() signal that is
emittedwhen the user releases amouse click over the button. Signals can carry
data by defining parameters. For instance, QSlider has a valueChanged(int)
signal that carries the slider’s new value as an argument.

Slots are ordinary Python functions (often a method) that can be called
in response to a signal. Slots can accept parameters from the connected
signal. Almost any callable method can act as a slot, as long as its signature
is compatible with the connected signal. A slot can be a pre-existing method
in Qt, like QWidget::close(), or a custom method you define in your class.
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The connection between a signal and a slot is made using the signal object’s
connect() method. This connection specifies that when a particular signal is
emitted, the designated slot should be called. Connections are many-to-many:
one signal can be connected to multiple slots, and one slot can receive signals
from multiple objects. Connections happen at runtime, allowing for dynamic
relationships between components.

This system reduces direct dependencies (tight coupling) between objects.
The object emitting a signal doesn’t need to know which object will handle it.
The object providing a slot doesn’t need to know the origin of the signal. This
decoupling results in more modular and maintainable code.

The following is an example implementation demonstrating the signals
and slots concept, including automatic connections during initialization and
dynamic connections.

1 # signal_slot_demo.py
2 import sys
3 from PySide6.QtWidgets import (QApplication, QWidget, QPushButton,
4 QLabel, QVBoxLayout, QSpinBox, QSlider)
5 from PySide6.QtCore import Qt
6
7 class CommunicationDemo(QWidget):
8 """
9 Demonstration of using signals and slots in PySide6.
10 Covers static connections, connections with lambda, and connections between

widgets.↪→

11 """
12 def __init__(self):
13 super().__init__()
14 self._setup_ui()
15 self._connect_signals()
16
17 def _setup_ui(self):
18 """Initialize and set up all interface elements."""
19 self.setWindowTitle("Signals and Slots Demonstration")
20 self.setFixedSize(400, 300)
21
22 # Widgets for example 1: Button and Label
23 self.button = QPushButton("Click to Change Text")
24 self.label = QLabel("Initial text")
25 self.label.setAlignment(Qt.AlignmentFlag.AlignCenter)
26 self.label.setStyleSheet("font-weight: bold; padding: 10px;")
27
28 # Widgets for example 2: Synchronized SpinBox and Slider
29 self.spin_box = QSpinBox()
30 self.spin_box.setRange(0, 100)
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31 self.spin_box.setValue(50)
32
33 self.slider = QSlider(Qt.Orientation.Horizontal)
34 self.slider.setRange(0, 100)
35 self.slider.setValue(50)
36
37 # Widgets for example 3: Button with dynamic connection
38 self.dynamic_button = QPushButton("Connection will change")
39 self.connection_state_label = QLabel("Status: Connection A")
40 self.connection_state_label.setAlignment(Qt.AlignmentFlag.AlignCenter)
41
42 # Arrange the layout
43 layout = QVBoxLayout()
44 layout.addWidget(self.button)
45 layout.addWidget(self.label)
46 layout.addStretch()
47 layout.addWidget(QLabel("Synchronized SpinBox and Slider:"))
48 layout.addWidget(self.spin_box)
49 layout.addWidget(self.slider)
50 layout.addStretch()
51 layout.addWidget(self.dynamic_button)
52 layout.addWidget(self.connection_state_label)
53
54 self.setLayout(layout)
55
56 def _connect_signals(self):
57 """Create all necessary signal and slot connections."""
58 # EXAMPLE 1: Direct signal connection to custom slot
59 # The button's 'clicked' signal is connected to the '_update_label'

method↪→

60 self.button.clicked.connect(self._update_label)
61
62 # EXAMPLE 2: Two-way connection between widgets
63 # The spin_box's 'valueChanged' signal is connected to the

'_on_spinbox_changed' method↪→

64 self.spin_box.valueChanged.connect(self._on_spinbox_changed)
65
66 # The slider's 'valueChanged' signal is connected to the

'_on_slider_changed' method↪→

67 self.slider.valueChanged.connect(self._on_slider_changed)
68
69 # EXAMPLE 3: Dynamic connection that can be changed
70 # Initial connection using lambda
71 self._active_connection = 'A'
72 self.dynamic_button.clicked.connect(self._handle_connection_a)
73
74 def _update_label(self):
75 """Slot for example 1: Change the label text."""
76 self.label.setText("Button has been clicked!")
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77 self.label.setStyleSheet("color: blue; font-weight: bold; padding:
10px;")↪→

78
79 def _on_spinbox_changed(self, value):
80 """
81 Slot for example 2: Update the slider when spin_box changes.
82 The blockSignals() method prevents infinite feedback loops.
83 """
84 if value != self.slider.value():
85 self.slider.blockSignals(True)
86 self.slider.setValue(value)
87 self.slider.blockSignals(False)
88
89 def _on_slider_changed(self, value):
90 """
91 Slot for example 2: Update the spin_box when the slider changes.
92 The blockSignals() method prevents infinite feedback loops.
93 """
94 if value != self.spin_box.value():
95 self.spin_box.blockSignals(True)
96 self.spin_box.setValue(value)
97 self.spin_box.blockSignals(False)
98
99 def _handle_connection_a(self):

100 """First slot for the dynamic button."""
101 self.connection_state_label.setText("Status: Connection A active - Text

changed")↪→

102 self.connection_state_label.setStyleSheet("color: green;")
103
104 # Change the connection
105 self.dynamic_button.clicked.disconnect()
106 self.dynamic_button.clicked.connect(self._handle_connection_b)
107 self._active_connection = 'B'
108
109 def _handle_connection_b(self):
110 """Second slot for the dynamic button."""
111 self.connection_state_label.setText("Status: Connection B active -

Color changed")↪→

112 self.connection_state_label.setStyleSheet("color: red;
background-color: yellow;")↪→

113
114 # Change the connection back
115 self.dynamic_button.clicked.disconnect()
116 self.dynamic_button.clicked.connect(self._handle_connection_a)
117 self._active_connection = 'A'
118
119 def main():
120 app = QApplication(sys.argv)
121 window = CommunicationDemo()
122 window.show()
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123 sys.exit(app.exec())
124
125 if __name__ == "__main__":
126 main()

The code above implements three patterns of using signals and slots. First, a
direct connection fromabutton’s clicked() signal to a custom slot _update_-
label(). When the button is pressed, the slot is called and changes the label’s
properties.

Second, two-way synchronization between a QSpinBox and a QSlider.
Each widget has a valueChanged signal connected to a slot that updates the
other widget. To prevent an infinite loop (where a spin_box change triggers
the slider, which then triggers the spin_box again), the blockSignals(True)
method is temporarily used to disable signal emission during programmatic
updates.

Third, a demonstration of dynamic connection. The dynamic_button is
initially connected to the slot _handle_connection_a. Each time the button
is pressed, the active slot executes its logic, then disconnects the current
connection (disconnect()) and connects the signal to a different slot. This
shows that signal-slot connections are not static and can be modified during
runtime.

The signals and slots system also supports cross-thread communication.
When a signal is emitted from a thread different from the receiver object’s
thread, Qt will automatically deliver the slot call to the correct thread using
a queued connection. This is an important safety feature for multithreaded
programming, which will be discussed in more detail in Chapter 10.

Signals can be custom-defined in classes inheriting from QObject using
the Signal() decorator. Custom slots can be defined using the Slot()
decorator, although in many cases plain Python functions are sufficient. Using
decorators becomes important when working with overloaded signals or for
documentation clarity.
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1 from PySide6.QtCore import QObject, Signal, Slot
2
3 class CustomEmitter(QObject):
4 # Define custom signals with data types
5 status_changed = Signal(str)
6 value_updated = Signal(int, str)
7
8 def trigger_signals(self):
9 # Emit signals
10 self.status_changed.emit("Active")
11 self.value_updated.emit(42, "Processing")
12
13 class CustomReceiver(QObject):
14 @Slot(str)
15 def handle_status(self, status):
16 print(f"Status: {status}")
17
18 @Slot(int, str)
19 def handle_value(self, num, text):
20 print(f"Value: {num}, Text: {text}")

In this example, CustomEmitter defines two signals with specified signa-
tures. Signals are emitted using the emit() method with the appropriate ar-
guments. CustomReceiver defines slots with the @Slot decorator specifying
the expected parameter types, although this decorator is optional in PySide6.

The signals and slots pattern is the primary communication mechanism in
PySide6. A solid understanding of this system is necessary for building re-
sponsive and well-structured applications. This pattern allows components to
interact while maintaining low coupling, ultimately resulting in more modular
and testable code.

2.3 Object Model and Memory Management in PySide6

Proper memory management is a critical requirement for stable applications,
especially for GUI applications that may run for extended periods and create
and destroy many objects. PySide6, as a Python binding for Qt, operates under
twomemorymanagement systems: Python’s garbage collection andQt’s object
ownership system. Understanding the interaction between these two systems
is key to preventing memory leaks and access to invalidated objects.

In Python, the garbage collector manages object lifecycles through ref-
erence counting and detecting reference cycles. However, Qt objects (de-
scendants of QObject) have an additional mechanism called the parent-child
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ownership hierarchy. This mechanism operates independently of Python’s
garbage collector.

When a Qt object is created with another object as its parent, that parent
takes ownership of the child. This relationship is more than just logical
organization; it is a resource ownership relationship. When the parent object
is destroyed, all its child objects are automatically destroyed. This destruction
is recursive: a destroyed child will destroy its own children, and so on.

In the context of PySide6, the destruction of a Qt object refers to the
removal of its underlying C++ object frommemory. The Python wrapper object
then becomes a reference to an invalid C++ object. Accessing through this
wrapper will cause a RuntimeError. Therefore, it is crucial to manage the
parent-child hierarchy correctly.

The following is an example demonstrating various object ownership sce-
narios and their impact on memory management.

1 # memory_management_demo.py
2 import sys
3 import gc
4 from PySide6.QtWidgets import QApplication, QWidget, QPushButton, QLabel,

QVBoxLayout↪→

5 from PySide6.QtCore import QObject, QTimer, Qt
6
7 class ChildObject(QObject):
8 """Simple object to demonstrate destruction."""
9 def __init__(self, name, parent=None):
10 super().__init__(parent)
11 self.name = name
12 print(f"ChildObject '{self.name}' created")
13
14 def __del__(self):
15 """Python destructor, called when the Python object is deleted."""
16 print(f"ChildObject '{self.name}': __del__() called")
17
18 def destroy_qt(self):
19 """Method that explicitly calls Qt destruction."""
20 print(f"ChildObject '{self.name}': destroy_qt() called")
21
22 class OwnershipDemo(QWidget):
23 """
24 Demonstration of memory management with parent-child hierarchy.
25 """
26 def __init__(self):
27 super().__init__()
28 self._setup_ui()
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29 self._setup_objects()
30
31 def _setup_ui(self):
32 """Initialize the user interface."""
33 self.setWindowTitle("Object Model and Memory Management")
34 self.setFixedSize(500, 400)
35
36 # Buttons for demonstration
37 self.btn_create_child = QPushButton("Create Child with Parent")
38 self.btn_create_orphan = QPushButton("Create Child without Parent")
39 self.btn_delete_parent = QPushButton("Delete Parent Widget")
40 self.btn_collect_garbage = QPushButton("Run Garbage Collector")
41 self.btn_check_objects = QPushButton("Check Object Status")
42
43 # Label for output information
44 self.output_label = QLabel("Status will appear here and in the console")
45 self.output_label.setStyleSheet("""
46 QLabel {
47 background-color: #f0f0f0;
48 padding: 10px;
49 border: 1px solid #ccc;
50 font-family: monospace;
51 }
52 """)
53
54 # Arrange the layout
55 layout = QVBoxLayout()
56 layout.addWidget(self.btn_create_child)
57 layout.addWidget(self.btn_create_orphan)
58 layout.addWidget(self.btn_delete_parent)
59 layout.addWidget(self.btn_collect_garbage)
60 layout.addWidget(self.btn_check_objects)
61 layout.addWidget(self.output_label)
62 self.setLayout(layout)
63
64 # Connect signals
65 self.btn_create_child.clicked.connect(self._create_child_with_parent)
66 self.btn_create_orphan.clicked.connect(self._create_orphan)
67 self.btn_delete_parent.clicked.connect(self._delete_parent_widget)
68 self.btn_collect_garbage.clicked.connect(self._run_garbage_collector)
69 self.btn_check_objects.clicked.connect(self._check_object_status)
70
71 # List to track objects
72 self._tracked_objects = []
73 self._parent_widget = None
74
75 def _setup_objects(self):
76 """Create some initial objects for demonstration."""
77 # Object with parent (this widget as parent)
78 self.child_with_parent = ChildObject("Permanent Child", self)
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79 self._tracked_objects.append(self.child_with_parent)
80
81 # Special widget to be deleted
82 self._parent_widget = QWidget(self)
83 self.child_in_widget = ChildObject("Child in Widget",

self._parent_widget)↪→

84 self._tracked_objects.append(self.child_in_widget)
85
86 self._update_output("Initial objects created. See console for details.")
87
88 def _create_child_with_parent(self):
89 """Create a ChildObject with a parent."""
90 child = ChildObject(f"Child-{len(self._tracked_objects)}", self)
91 self._tracked_objects.append(child)
92 self._update_output(f"Created: {child.name} with parent")
93
94 def _create_orphan(self):
95 """Create a ChildObject without a parent."""
96 child = ChildObject(f"Orphan-{len(self._tracked_objects)}", None)
97 self._tracked_objects.append(child)
98 self._update_output(f"Created: {child.name} WITHOUT parent (orphan)")
99

100 def _delete_parent_widget(self):
101 """Explicitly delete the parent widget."""
102 if self._parent_widget:
103 print("\n=== Deleting Parent Widget ===")
104 self._parent_widget.deleteLater()
105 self._parent_widget = None
106 self._update_output("Parent widget scheduled for deletion")
107 else:
108 self._update_output("Parent widget already deleted")
109
110 def _run_garbage_collector(self):
111 """Run Python's garbage collector."""
112 print("\n=== Running Garbage Collector ===")
113 gc.collect()
114 self._update_output("Garbage collector run")
115
116 def _check_object_status(self):
117 """Check the status of all tracked objects."""
118 print("\n=== Object Status ===")
119 active_count = 0
120 invalid_count = 0
121
122 for obj in self._tracked_objects[:]: # Copy list for safe iteration
123 try:
124 # Try to access a Qt object attribute
125 _ = obj.objectName()
126 print(f" {obj.name}: VALID (Python refs:

{len(gc.get_referrers(obj))})")↪→
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127 active_count += 1
128 except RuntimeError:
129 print(f" {obj.name}: INVALID (C++ object already deleted)")
130 invalid_count += 1
131 # Remove from tracking list
132 if obj in self._tracked_objects:
133 self._tracked_objects.remove(obj)
134
135 self._update_output(f"Status: {active_count} valid, {invalid_count}

invalid")↪→

136
137 def _update_output(self, message):
138 """Update the output label."""
139 self.output_label.setText(message)
140 print(f"INFO: {message}")
141
142 def demonstrate_ownership_scenarios():
143 """
144 Demonstrate ownership scenarios outside the GUI.
145 """
146 print("\n" + "="*60)
147 print("OWNERSHIP SCENARIOS DEMONSTRATION")
148 print("="*60)
149
150 # Scenario 1: Parent deleted -> Child automatically deleted
151 print("\n1. Parent-Child Automatic Deletion:")
152 parent = QObject()
153 child = QObject(parent)
154 print(f" Before: parent={parent}, child={child}")
155 parent.deleteLater()
156 # C++ objects will be deleted when the event loop processes it
157
158 # Scenario 2: Object without parent must be deleted manually
159 print("\n2. Orphan Object (no parent):")
160 orphan = QObject()
161 print(f" Created: {orphan}")
162 # Without a parent, the object must be deleted manually
163 orphan.deleteLater()
164
165 # Scenario 3: Python reference vs Qt ownership
166 print("\n3. Python Reference Counting:")
167 obj1 = QObject()
168 obj2 = obj1 # Additional Python reference
169 print(f" References to obj1: {len(gc.get_referrers(obj1))}")
170
171 # obj1.deleteLater() will delete the C++ object
172 # but Python references remain until collected by gc
173
174 class TimerDemo(QWidget):
175 """
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176 Demonstration of using deleteLater() for safe deletion.
177 """
178 def __init__(self):
179 super().__init__()
180 self.setWindowTitle("deleteLater() Demo")
181 self.setFixedSize(300, 200)
182
183 self.label = QLabel("Timer active", self)
184 self.label.setAlignment(Qt.AlignmentFlag.AlignCenter)
185
186 # Timer will delete itself
187 self.timer = QTimer(self)
188 self.timer.timeout.connect(self._on_timeout)
189 self.timer.start(1000) # 1 second
190
191 self.counter = 5
192
193 def _on_timeout(self):
194 """Slot called every second."""
195 self.counter -= 1
196 self.label.setText(f"Deleting in: {self.counter}")
197
198 if self.counter <= 0:
199 self.timer.stop()
200 # Schedule timer deletion
201 self.timer.deleteLater()
202 self.timer = None
203 self.label.setText("Timer deleted")
204
205 def main():
206 app = QApplication(sys.argv)
207
208 # Run non-GUI demonstration first
209 demonstrate_ownership_scenarios()
210
211 # Create and display main GUI
212 window = OwnershipDemo()
213 window.show()
214
215 # Additional demonstration
216 timer_demo = TimerDemo()
217 timer_demo.show()
218
219 sys.exit(app.exec())
220
221 if __name__ == "__main__":
222 main()

The code above illustrates several key concepts of PySide6 memory man-
agement. First, when a ChildObject is created with a widget as its parent,
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the parent manages the child’s lifecycle. If the parent is deleted using delete-
Later(), the child will be automatically deleted. The deleteLater()method
does not immediately destroy the object; instead, the object is scheduled for
deletion when control returns to the event loop, preventing destruction in the
middle of slot execution.

Second, objects created without a parent (orphans) lack Qt’s automatic
deletion mechanism. Such objects must be deleted manually or become part
of a parent-child hierarchy before the application ends. Python’s garbage
collector will eventually delete their Python wrapper, but if the underlying C++
object is not deleted through Qt’s hierarchy, a memory leak can occur.

Third, the _check_object_status method shows how to detect invali-
dated C++ objects. Accessing a Qt object’s properties after its underlying C++
object is destroyed will raise a RuntimeError. Best practice is to set Python
references to None after calling deleteLater().

There are several important practices in PySide6 memory management:

1. Use the parent-child hierarchy: Always provide an appropriate parent
when creating widgets or other Qt objects. For widgets, the parent is
usually a container widget or the main window.

2. Use deleteLater() for safe deletion: Instead of using del or setting
references to None, use deleteLater() for Qt objects. This ensures
deletion happens when it’s safe for the event loop.

3. Be cautious with parentless objects: Objects without parents must be
managed manually. Consider creating a dummy parent object if needed.

4. Clean up cyclic references: If Python objects reference each other in
a cycle and those objects are also Qt objects, use weakref for Python
references.

5. Test with memory checks: Use tools like gc.get_referrers() and
memory profilers to identify leaks.

Proper PySide6 memory management involves understanding the inter-
action between Qt’s ownership system and Python’s garbage collector. By
consistently using the parent-child hierarchy and deleteLater() for deletion,
you can create applications free ofmemory leaks and invalid object access. This
pattern forms the foundation for all GUI components youwill create in PySide6
applications.
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2.4 Working with Properties and Dynamic Properties

Qt provides a properties system that allows adding metadata and observation
mechanisms to object attributes. Properties inQt are not just ordinarymember
variables; they are special attributes that can be read, written, observed
via signals, and even animated. This system consists of two types: static
properties defined within a class using the @Property decorator, and dynamic
properties that can be added to object instances at runtime.

Static properties are defined using the @Property decorator from the
PySide6.QtCore module. This decorator allows specifying the data type,
getter and setter functions, and the signal to be emitted when the value
changes. These properties become part of the class interface and are available
to all instances.

Dynamic properties are properties added to specific instances at runtime
using the setProperty() method. These properties are not defined in the
class and are only available to the instances that receive them. Dynamic
properties are useful when you need to attach additional data to existing Qt
objects without creating a subclass.

Both types of properties can be accessed via the property() and setProp-
erty() methods, as well as through Qt’s meta-object system. Properties can
also be used in Qt Style Sheets (QSS) and animations, providing flexibility in
controlling the appearance and behavior of interfaces.

The following implementation demonstrates the use of static properties,
dynamic properties, and their integration with signals and style sheets.

1 # properties_demo.py
2 import sys
3 from PySide6.QtWidgets import (QApplication, QWidget, QPushButton,
4 QLabel, QVBoxLayout, QHBoxLayout, QSpinBox)
5 from PySide6.QtCore import Property, Signal, QTimer, Qt, QPropertyAnimation
6 from PySide6.QtGui import QColor
7
8 class TemperatureSensor(QWidget):
9 """
10 Custom widget with an observable static property 'temperature'.
11 """
12 # Signal to be emitted when temperature changes
13 temperatureChanged = Signal(float)
14
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15 def __init__(self, initial_temp=20.0):
16 super().__init__()
17 self._temperature = initial_temp
18 self._setup_ui()
19 self._setup_timer()
20
21 def _setup_ui(self):
22 """Initialize widget appearance."""
23 self.setFixedSize(200, 100)
24
25 self.label = QLabel(f"{self._temperature}°C", self)
26 self.label.setAlignment(Qt.AlignmentFlag.AlignCenter)
27 self.label.setStyleSheet("""
28 QLabel {
29 font-size: 24px;
30 font-weight: bold;
31 padding: 10px;
32 border: 2px solid #333;
33 border-radius: 10px;
34 }
35 """)
36
37 layout = QVBoxLayout()
38 layout.addWidget(self.label)
39 self.setLayout(layout)
40
41 # Update display based on temperature
42 self._update_display()
43
44 def _setup_timer(self):
45 """Set up timer for automatic temperature changes."""
46 self.timer = QTimer(self)
47 self.timer.timeout.connect(self._simulate_temperature_change)
48 self.timer.start(2000) # Update every 2 seconds
49
50 def _simulate_temperature_change(self):
51 """Change temperature randomly for simulation."""
52 import random
53 change = random.uniform(-2.0, 2.0)
54 new_temp = self._temperature + change
55 self.temperature = max(-10.0, min(40.0, new_temp)) # Use property

setter↪→

56
57 def _update_display(self):
58 """Update display based on temperature value."""
59 self.label.setText(f"{self._temperature:.1f}°C")
60
61 # Change color based on temperature
62 if self._temperature < 0:
63 color = "#6495ED" # Blue for cold
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64 elif self._temperature > 30:
65 color = "#DC143C" # Red for hot
66 else:
67 color = "#32CD32" # Green for normal
68
69 style = f"""
70 QLabel {{
71 font-size: 24px;
72 font-weight: bold;
73 padding: 10px;
74 border: 2px solid #333;
75 border-radius: 10px;
76 background-color: {color};
77 color: {'white' if self._temperature > 30 or self._temperature <

0 else 'black'};↪→

78 }}
79 """
80 self.label.setStyleSheet(style)
81
82 # GETTER for temperature property
83 def get_temperature(self):
84 return self._temperature
85
86 # SETTER for temperature property
87 def set_temperature(self, value):
88 if self._temperature != value:
89 old_value = self._temperature
90 self._temperature = value
91 self._update_display()
92 # Emit signal only if value actually changed
93 self.temperatureChanged.emit(value)
94 print(f"Temperature changed: {old_value:.1f} -> {value:.1f}")
95
96 # Static property definition using @Property decorator
97 temperature = Property(float, get_temperature, set_temperature,
98 notify=temperatureChanged)
99

100
101 class PropertiesDemo(QWidget):
102 """
103 Demonstration of static and dynamic properties usage.
104 """
105 def __init__(self):
106 super().__init__()
107 self._setup_ui()
108 self._setup_dynamic_properties()
109 self._connect_signals()
110
111 def _setup_ui(self):
112 """Initialize user interface."""



Chapter 2. PySide6 Fundamentals 37

113 self.setWindowTitle("Working with Properties")
114 self.setFixedSize(600, 500)
115
116 # TemperatureSensor widget with static property
117 self.temp_sensor = TemperatureSensor(22.0)
118 self.temp_label = QLabel("Sensor Temperature: ")
119 self.temp_value_label = QLabel("22.0°C")
120
121 # Control for manual temperature change
122 self.temp_spinbox = QSpinBox()
123 self.temp_spinbox.setRange(-10, 40)
124 self.temp_spinbox.setValue(22)
125 self.temp_spinbox.setSuffix("°C")
126
127 # Widget for dynamic properties demonstration
128 self.dynamic_widget = QWidget()
129 self.dynamic_widget.setFixedHeight(100)
130 self.dynamic_widget.setStyleSheet("""
131 QWidget {
132 background-color: #f0f0f0;
133 border: 2px dashed #999;
134 }
135 """)
136
137 self.dynamic_label = QLabel("Dynamic Properties: ", self.dynamic_widget)
138 self.dynamic_label.move(10, 10)
139
140 # Buttons for dynamic property manipulation
141 self.btn_add_property = QPushButton("Add Dynamic Property")
142 self.btn_read_property = QPushButton("Read Dynamic Property")
143 self.btn_use_in_qss = QPushButton("Use Property in QSS")
144
145 # Area to display property information
146 self.info_text = QLabel("Property information will appear here")
147 self.info_text.setStyleSheet("""
148 QLabel {
149 background-color: #fff;
150 padding: 10px;
151 border: 1px solid #ccc;
152 font-family: monospace;
153 min-height: 100px;
154 }
155 """)
156 self.info_text.setWordWrap(True)
157
158 # Arrange layout
159 main_layout = QVBoxLayout()
160
161 # Temperature sensor section
162 temp_layout = QHBoxLayout()
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163 temp_layout.addWidget(self.temp_label)
164 temp_layout.addWidget(self.temp_value_label)
165 temp_layout.addStretch()
166 temp_layout.addWidget(QLabel("Set Manually:"))
167 temp_layout.addWidget(self.temp_spinbox)
168
169 main_layout.addWidget(QLabel("<b>Static Property

(TemperatureSensor):</b>"))↪→

170 main_layout.addWidget(self.temp_sensor)
171 main_layout.addLayout(temp_layout)
172
173 main_layout.addSpacing(20)
174
175 # Dynamic properties section
176 main_layout.addWidget(QLabel("<b>Dynamic Properties:</b>"))
177 main_layout.addWidget(self.dynamic_widget)
178
179 btn_layout = QHBoxLayout()
180 btn_layout.addWidget(self.btn_add_property)
181 btn_layout.addWidget(self.btn_read_property)
182 btn_layout.addWidget(self.btn_use_in_qss)
183 main_layout.addLayout(btn_layout)
184
185 main_layout.addSpacing(20)
186 main_layout.addWidget(self.info_text)
187
188 self.setLayout(main_layout)
189
190 def _setup_dynamic_properties(self):
191 """Add some initial dynamic properties."""
192 # Dynamic string property
193 self.dynamic_widget.setProperty("dataVersion", "1.0")
194
195 # Dynamic integer property
196 self.dynamic_widget.setProperty("clickCount", 0)
197
198 # Dynamic boolean property
199 self.dynamic_widget.setProperty("isActive", True)
200
201 # Dynamic property for QSS
202 self.dynamic_widget.setProperty("alertLevel", "normal")
203
204 def _connect_signals(self):
205 """Connect all signals and slots."""
206 # Connect signal from temperature sensor
207 self.temp_sensor.temperatureChanged.connect(self._on_temperature_changed)
208
209 # Connect spinbox to temperature sensor
210 self.temp_spinbox.valueChanged.connect(
211 lambda value: setattr(self.temp_sensor, 'temperature', float(value))
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212 )
213
214 # Connect dynamic property buttons
215 self.btn_add_property.clicked.connect(self._add_dynamic_property)
216 self.btn_read_property.clicked.connect(self._read_dynamic_properties)
217 self.btn_use_in_qss.clicked.connect(self._toggle_qss_property)
218
219 # Click on dynamic widget to increase counter
220 self.dynamic_widget.mousePressEvent = self._on_dynamic_widget_clicked
221
222 def _on_temperature_changed(self, temperature):
223 """Slot to handle temperature changes."""
224 self.temp_value_label.setText(f"{temperature:.1f}°C")
225 self.temp_spinbox.blockSignals(True)
226 self.temp_spinbox.setValue(int(temperature))
227 self.temp_spinbox.blockSignals(False)
228
229 def _on_dynamic_widget_clicked(self, event):
230 """Handle click on dynamic widget."""
231 # Increment clickCount property
232 current_count = self.dynamic_widget.property("clickCount") or 0
233 self.dynamic_widget.setProperty("clickCount", current_count + 1)
234
235 # Update display
236 self._update_dynamic_label()
237 event.accept()
238
239 def _add_dynamic_property(self):
240 """Add a new dynamic property."""
241 import random
242 import time
243
244 prop_name = f"timestamp_{int(time.time())}"
245 prop_value = random.randint(100, 999)
246
247 self.dynamic_widget.setProperty(prop_name, prop_value)
248
249 self._show_info(f"Added property: {prop_name} = {prop_value}")
250 self._update_dynamic_label()
251
252 def _read_dynamic_properties(self):
253 """Read all dynamic properties from widget."""
254 from PySide6.QtCore import QMetaObject
255
256 meta_obj = self.dynamic_widget.metaObject()
257 dynamic_props = []
258
259 # Read static properties (from class)
260 for i in range(meta_obj.propertyCount()):
261 prop = meta_obj.property(i)
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262 if prop.isValid() and prop.name() not in ["objectName"]:
263 value = self.dynamic_widget.property(prop.name())
264 dynamic_props.append(f"{prop.name()}: {value}")
265
266 # Read dynamic properties (added at runtime)
267 dynamic_props.append("\nDynamic Properties:")
268 prop_names = ["dataVersion", "clickCount", "isActive", "alertLevel"]
269 for name in prop_names:
270 value = self.dynamic_widget.property(name)
271 if value is not None:
272 dynamic_props.append(f" {name}: {value}")
273
274 # Find properties with timestamp_ pattern
275 for name in dir(self.dynamic_widget):
276 if name.startswith("timestamp_"):
277 value = self.dynamic_widget.property(name)
278 dynamic_props.append(f" {name}: {value}")
279
280 self._show_info("Properties:\n" + "\n".join(dynamic_props))
281
282 def _toggle_qss_property(self):
283 """Change property for QSS demonstration."""
284 current_level = self.dynamic_widget.property("alertLevel")
285
286 if current_level == "normal":
287 new_level = "warning"
288 color = "#FFA500" # Orange
289 elif current_level == "warning":
290 new_level = "critical"
291 color = "#FF4500" # Red-Orange
292 else:
293 new_level = "normal"
294 color = "#90EE90" # Light Green
295
296 self.dynamic_widget.setProperty("alertLevel", new_level)
297
298 # Apply style sheet based on property
299 style = f"""
300 QWidget[alertLevel="normal"] {{
301 background-color: #90EE90;
302 border: 2px solid #006400;
303 }}
304 QWidget[alertLevel="warning"] {{
305 background-color: #FFA500;
306 border: 2px solid #8B4513;
307 }}
308 QWidget[alertLevel="critical"] {{
309 background-color: #FF4500;
310 border: 2px solid #8B0000;
311 font-weight: bold;
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312 }}
313 """
314 self.dynamic_widget.setStyleSheet(style)
315
316 self._show_info(f"alertLevel changed to: {new_level}")
317 self._update_dynamic_label()
318
319 def _update_dynamic_label(self):
320 """Update label on dynamic widget."""
321 click_count = self.dynamic_widget.property("clickCount") or 0
322 alert_level = self.dynamic_widget.property("alertLevel") or "normal"
323 is_active = self.dynamic_widget.property("isActive")
324
325 text = f"Dynamic Properties:\n"
326 text += f"Clicks: {click_count} | Level: {alert_level} | Active:

{is_active}"↪→

327
328 self.dynamic_label.setText(text)
329 self.dynamic_label.resize(self.dynamic_label.sizeHint())
330
331 def _show_info(self, message):
332 """Display information in info_text."""
333 self.info_text.setText(message)
334 print(f"INFO: {message}")
335
336
337 def demonstrate_property_animation():
338 """
339 Property demonstration with animation (preview of Chapter 9).
340 """
341 from PySide6.QtCore import QPropertyAnimation
342
343 class AnimatedWidget(QWidget):
344 def __init__(self):
345 super().__init__()
346 self.setFixedSize(200, 100)
347 self._opacity = 1.0
348
349 def get_opacity(self):
350 return self._opacity
351
352 def set_opacity(self, value):
353 self._opacity = value
354 self.update()
355
356 opacity = Property(float, get_opacity, set_opacity)
357
358 def paintEvent(self, event):
359 from PySide6.QtGui import QPainter, QBrush, QColor
360 painter = QPainter(self)
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361 color = QColor(70, 130, 180, int(255 * self._opacity))
362 painter.fillRect(self.rect(), QBrush(color))
363 painter.drawText(self.rect(), Qt.AlignmentFlag.AlignCenter,
364 f"Opacity: {self._opacity:.2f}")
365
366 return AnimatedWidget()
367
368
369 def main():
370 app = QApplication(sys.argv)
371
372 # Main window
373 window = PropertiesDemo()
374 window.show()
375
376 # Window for property animation demonstration
377 animated_window = demonstrate_property_animation()
378 animated_window.setWindowTitle("Property Animation Preview")
379 animated_window.move(650, 100)
380 animated_window.show()
381
382 # Create animation for opacity property
383 anim = QPropertyAnimation(animated_window, b"opacity")
384 anim.setDuration(3000) # 3 seconds
385 anim.setStartValue(1.0)
386 anim.setEndValue(0.2)
387 anim.setLoopCount(3) # Repeat 3 times
388 anim.start()
389
390 sys.exit(app.exec())
391
392
393 if __name__ == "__main__":
394 main()

The code above implements two types of properties. First, the static
property temperature in the TemperatureSensor class. This property is
defined using the @Property decorator with specifications for the float data
type, getter function get_temperature, setter function set_temperature,
and the temperatureChanged signal to be emitted when the value changes.
When the property is changed via the setter, the widget automatically updates
its display and emits the signal.

Second, dynamic properties added to dynamic_widget using the setProp-
erty() method. Properties like dataVersion, clickCount, and alertLevel
are not defined in the QWidget class, but are added at runtime. These
properties can be read using the property() method and used in various
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contexts, including Qt Style Sheets.

An important feature demonstrated is the use of properties in Qt Style
Sheets through attribute selectors. When the alertLevel property changes,
the style sheet applied to the widget selects CSS rules based on the prop-
erty value: QWidget[alertLevel="warning"]. This allows dynamic visual
changes based on application state without needing to write manual coloring
logic in Python code.

Properties can also be used with Qt’s animation system, as shown in
demonstrate_property_animation(). The QPropertyAnimation class can
animate the value of any property registered through Qt’s meta-object system,
including static properties defined with @Property.

Some important practices for using properties:

1. Use static properties for core class attributes: When an attribute needs to
be accessible from QML, QSS, or the animation system, or when a signal
is needed when its value changes, use a static property.

2. Use dynamic properties for temporary metadata: Dynamic properties are
suitable for data only needed for specific instances or in limited contexts.

3. Property naming convention: Use camelCase for property names to be
consistent with Qt conventions.

4. Signal notification: Always define the notify parameter in @Property if
the property needs to be observed by other components.

5. Type safety: Specify the exact data type in the @Property decorator to
ensure consistency.

Qt’s properties system provides a powerful abstraction layer between data
and presentation. By using properties effectively, you can create more decou-
pled, reusable, and animatable components. Properties form the foundation
for many advanced Qt features, including data binding in QML and property
animations.



Chapter 3. Layout Management
This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

3.1 Absolute Positioning vs Layout Managers

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

3.2 Box Layout (QVBoxLayout, QHBoxLayout)

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

3.3 Grid Layout and Form Layout

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

3.4 Nested Layouts for Complex UI

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

3.5 Stretch, Spacers, and Alignment

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6


PART II: COREWIDGETS AND
CONTROLS



Chapter 4. Basic Widgets
This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.1 Text Widgets: QLabel, QLineEdit, QTextEdit

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.1.1 QLabel – Displaying Text and Images

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Profile Information Panel

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.1.2 QLineEdit – Single‐Line Text Input

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Simple Login Form

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.1.3 QTextEdit – Multi‐Line Text Input

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6


Chapter 4. Basic Widgets 47

Real‐World Application: Journal/Diary Application

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.2 Button Widgets: QPushButton, QRadioButton,
QCheckBox

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.2.1 QPushButton – Button to Trigger Actions

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: File Delete Confirmation Dialog

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.2.2 QRadioButton – Mutually Exclusive Choices

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Ticket Booking Form

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.2.3 QCheckBox – Independent Choices

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6


Chapter 4. Basic Widgets 48

Real‐World Application: System Settings Panel

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.3 Numerical Inputs: QSpinBox, QSlider, QDial

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.3.1 QSpinBox – Number Input with Up‐Down Buttons

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Pizza Order Form

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.3.2 QSlider – Value Input with Sliding Bar

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Media Player with Seek Controls

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.3.3 QDial – Rotary Control for Value Input

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Audio Equalizer Control Panel

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6


Chapter 4. Basic Widgets 49

4.4 Selectors: QComboBox, QListWidget, QTreeWidget

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.4.1 QComboBox – Space‐Efficient Dropdown Choices

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Pizza Order Form with Dynamic Toppings

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.4.2 QListWidget – Item List in a Scrollable Area

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: To‐Do List Manager

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4.4.3 QTreeWidget – Hierarchical Data in Tree Structure

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Simple File Manager (Folder Structure)

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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Chapter 5. Container and Advanced
Widgets
This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.1 Tab Widgets and Toolboxes

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.1.1 QTabWidget – Tab‐Based Interface

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Application Preferences Panel

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.1.2 QToolBox – Expandable Vertical List

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Help Sidebar (FAQ and Guides)

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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5.2 GroupBox, ScrollArea, and Frame

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.2.1 QGroupBox – Visually Grouping Widgets

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Backup Settings Panel with Optional Options

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.2.2 QScrollArea – Scroll Area for Large Content

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Application Settings Panel with Long Form

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.2.3 QFrame – Visual Separator and Decoration

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Real‐World Application: Dashboard Panel with Visual Separators

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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5.3 Dialog Boxes: QMessageBox, QInputDialog,
QFileDialog

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.3.1 QMessageBox – Messages, Warnings, and Confirmations

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.3.2 QInputDialog – Requesting Input from Users

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.3.3 QFileDialog – Opening and Saving Files

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.3.4 Example

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.4 Main Window Components: MenuBar, ToolBar,
StatusBar

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.4.1 MenuBar – Organizing Application Commands

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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5.4.2 ToolBar – Quick Access to Important Actions

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5.4.3 StatusBar – Application Status Information

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

https://leanpub.com/pyside6
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Chapter 6. Model‐View Programming
This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

6.1 Model‐View‐Delegate Concept

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

6.2 QListView, QTableView, QTreeView

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

6.2.1 QListView – Displaying a List of Items

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

6.2.2 QTableView – Displaying Data in a Table

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

6.2.3 QTreeView – Displaying Hierarchical Data

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

6.3 CustomModels with QAbstractItemModel

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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6.3.1 Custom List Model with JSON Data Source

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Model Explanation:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Application Explanation:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Important Note About Editing:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

6.3.2 Custom Table Model with Database Data Source

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

6.3.3 Custom Tree Model with Dictionary Data Source

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

6.4 Custom Delegates for Rendering and Editing

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Important Methods in Custom Delegate:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6


Chapter 6. Model-View Programming 56

Important Notes:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

https://leanpub.com/pyside6


PART III: MODERN UI DESIGN
AND UX



Chapter 7. Styling with Qt Style Sheets
(QSS)
This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

7.1 QSS Syntax: Selectors, Properties, Pseudo‐states

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Notes on Properties Used:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

7.2 Customizing Widget Appearance

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

7.3 Theme and Palette Management

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best Practices for Theme Management:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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7.4 Best Practices for a Consistent UI

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

1. Use External QSS Files

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

2. Define Color Variables in One Place

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

3. Use Meaningful Object Names

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

4. Avoid Inline Styles

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

5. Be Consistent with Spacing and Padding

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

6. Use Pseudo‐states for Interaction Feedback

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

7. Group QSS Rules Logically

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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8. Avoid Overly Specific Selectors

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

9. Test on Multiple Platforms

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

10. Use Sub‐controls for Complex Widgets

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Additional Recommended Practices:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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Chapter 8. Graphics and Custom
Painting
This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

8.1 QPainter and Coordinate System

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

8.2 Drawing Shapes, Text, and Images

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

8.3 CustomWidget with paintEvent() Override

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Important Methods in CustomWidgets:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Event Handlers for Interaction:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Signals for Communication:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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PART IV: PRODUCTION
APPLICATION FEATURES



Chapter 9. Multithreading and
Asynchronous Operations
This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

9.1 Worker Thread with QThread

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

9.2 Cross‐Thread Signal/Slot Communication

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Several best practices for cross‐thread signals and slots:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

9.3 Thread Pools and Best Practices

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best Practice 1: Always Use moveToThread, Not Subclassing QThread

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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Best Practice 2: Manage Resources with deleteLater()

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best Practice 3: Limit Cross‐Thread Communication

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best Practice 4: Use QMutex and QReadWriteLock for Shared Data

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best Practice 5: Set Thread Priorities Wisely

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best Practice 6: Handle Exceptions in Worker Threads

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best Practice 7: Use QThreadPool for Many Short Tasks

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best Practice 8: Monitor and Debug Thread Issues

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best Practice 9: Design for Responsiveness, Not Raw Speed

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6
https://leanpub.com/pyside6


Chapter 9. Multithreading and Asynchronous Operations 65

Best Practice 10: Test with Realistic Load

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

9.4 Avoiding GUI Freeze

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Technique 1: Use QTimer to Break Up Heavy Operations

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Technique 2: Use QApplication.processEvents() with Caution

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Technique 3: Use QProgressDialog for Operations with Progress

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Technique 4: Implement Progressive Loading

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Technique 5: Use Caching and Lazy Loading

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Technique 6: Implement Debouncing and Throttling

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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Technique 7: Use QFuture and QtConcurrent for Easy Parallelism

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Summary of Anti‐Freeze Techniques

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

https://leanpub.com/pyside6
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Chapter 10. Data Handling and
Persistence
This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

10.1 Working with JSON, XML, and SQLite

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

10.1.1 JSON: Reading, Writing, and Manipulating Structured Data

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best practices for JSON in production applications:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

10.1.2 XML: Parsing and Generating Structured Documents

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best practices for XML in production applications:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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10.1.3 SQLite: Embedded Relational Database

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Advantages of using SQLite for desktop applications:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best practices for SQLite in PySide6 applications:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

10.2 Model‐View with Database Backend

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Comparison with the manual (QTableWidget) approach:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best practices for Model‐View with databases:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

10.3 Drag and Drop Operations

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best practices for drag and drop:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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10.4 Clipboard Integration

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best practices for clipboard:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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Chapter 11. Internationalization and
Accessibility
This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

11.1 Multi‐language Support (tr(), .ts files, lupdate)

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Steps to create translation files:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Explanation of important concepts:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Best practices for internationalization:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

11.2 Right‐to‐Left Language Support

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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Best practices for RTL:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

11.3 Accessibility Features (Screen Reader Support)

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.

Accessibility best practices implemented:

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com/pyside6.
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