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ABSTRACT

KEYWORDS
Object Oriented This practical report discusses the implementation of object-oriented programming
Programming, PyQt, using PyQt in developing calculation applications. The discussion includes
Computation application development steps, object structure, and responsive user interface
Applications integration. The development method used incorporates object-oriented
User Interface, programming concepts to increase modularity and maintainability of the code. The
Modularity, Application resulting calculation application is able to provide an interactive and efficient user
Development experience. It is hoped that the results of this practicum can be a reference for

students of object-oriented programming and application development using PyQt.
INTRODUCTION

The background of this paper focuses on object-oriented programming (PBO) in the
context of creating the PyQt Calculator application (Baihagi & Kom, 2021). Object-Oriented
Programming is a paradigm that bases code structure on the concept of objects, allowing for
more modular, flexible, and easy-to-understand software development. (Sari, 2021). A
calculator is a tool for calculating from simple calculations such as addition, subtraction,
multiplication and division to scientific calculators which can calculate certain mathematical
formulas. In its current development, calculators are often included as additional functions on
computers, cellphones, even watches, the creation of this application aims to provide a solution
that combines the advantages of PBO and the reliability of PyQt in user interface development.

The existence of a calculator calculation application using PyQt is important because it
makes the calculation process easier. This calculator application can optimize operational
efficiency, reduce the potential for calculation errors, and overall (Rahmahalim, Ramdani, &
Rusydi, 2020). Through understanding the concept of PBO. Thus, this paper will explore the
implementation of the PBO concept in creating a calculator application using PyQt, as well as
its benefits in increasing the effectiveness of human resource management processes in the
work environment. Problem Formulation, namely What is PyQt and Qt Designer? and How to
make a calculator application using the PyQt method? The aim is to understand the meaning
of PyQt and Qt Designer, to know how to create a calculator application using the PyQt method.
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The benefit is to provide the ability to create calculation applications using PyQt and make
calculations easier, especially for learning mathematics.

METHOD RESEARCH

This practicum report covers the implementation of quantitative methods in developing
calculation applications using PyQt with an object-oriented programming (OOP) approach.
This approach is outlined in several quantitative evaluation methods to measure performance,
efficiency and application code quality. The method involves analysis of execution time,
memory usage, number of lines of code, modularity, user interaction, code quality
measurements, and performance comparison analysis.

First, application execution time is measured to evaluate performance efficiency between
applications that implement OOP and those that do not. Memory usage is recorded and
compared to assess aspects of resource usage efficiency. The number of lines of code is
evaluated to measure complexity and comparison between OOP and non-OOP approaches.
Next, modularity metrics are used to analyze the relationships between modules in an OOP
context. Measuring user interaction involves analyzing the response time of a user interface to
input. User feedback is collected and used as quantitative data to identify areas of improvement.

Code quality measurements are carried out by applying static analysis tools and
comparing quality metrics between OOP and non-OOP approaches. The report also provides a
quantitative performance comparison analysis, highlighting advantages and disadvantages in
terms of execution time, memory usage, and other quantitative aspects. Through the application
of this quantitative method, this practicum report aims to provide in-depth insight into the
impact of applying OOP concepts in developing calculation applications using PyQt.

RESULT AND DISCUSSION
Basic theory
Understanding PyQt and Qt Designer
PyQt

PyQt is a cross-platform GUI Qt toolkit that ties into Python implemented as a plug-in
(Hangkawidjaja, MT, & Ir Judea Janoto Jarden, 2021). PyQt is free software developed by a
British company called Riverbank Computing PyQt is free software developed by a British
company called Riverbank Computing (Khairiyah & Masril, 2023). PyQt is available under the
same terms as Qt versions older than 4.5; this means various forms including the GNU General
Public License (GPL) and commercial licenses, but not the GNU Lesser General Public
License (LGPL).[3] PyQt supports Microsoft Windows as well as various variants of UNIX,
including Linux and MacOS (or Darwin OS).[4] PyQt is a GUI (Graphical User Interface)
application development framework for the Python programming language (Siahaan &
Sianipar, 2019b). Short for "Python bindings for Qt," PyQt provides Python bindings or
libraries for the Qt development toolkit, which is a popular cross-platform GUI toolkit. Qt itself
was developed by The Qt Company and is used widely in the software industry to build rich
and responsive user interfaces. PyQt allows developers to create applications with attractive
and interactive user interfaces using Python, which is known as an easy-to-learn and powerful
programming language. It enables the use of Qt features, such as GUI widgets, layout
management, event handling, and support for cross-platform application development (Arofiq,
Laksana, & Saifudin, 2023).
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Here are some important points about PyQt:

1. Python Programming Language: PyQt integrates Python with Qt, allowing developers
to use the power and flexibility of Python for GUI application development

2. Widgets and User Interfaces: PyQt provides various widgets and GUI components
that can be used to build user interfaces, such as buttons, text boxes, tables, and so on
(Abidin, 2021).

3. Layout Management: PyQt provides a layout management mechanism to organize
widget layouts automatically, making it easier to develop responsive interfaces.

4. 4.Event Handling: Strong support for handling events, such as responding to user
input or changes in application state.

5. 5. Documentation and Community: PyQt has strong and active documentation, and is
supported by a large developer community. This makes it easier to understand and
resolve issues that may arise during development.

6. 6. Cross-Platform: Code written with PyQt can be run on multiple platforms such as
Windows, Linux, and macOS, without significant changes.

7. 7. Compatibility with Qt: PyQt matches existing Qt versions, such as PyQt4 which
supports Qt 4 and PyQt5 which supports Qt 5, thus ensuring compatibility with the Qt
version used. PyQt provides an efficient and effective solution in developing GUI-
based applications by using the power of Python and rich features of Qt.

QT Designer

Qt Designer is a graphic design tool included in the Qt development package. It allows
developers to design user interfaces (GUI) visually without needing to write code manually
(Yanto, Bima, Bahron, & lkasari, 2023). By using Qt Designer, users can create and organize
GUI elements using the drag-and-drop method, making the design process easier.

Some of the key features and concepts of Qt Designer include::
WYSIWYG (What You See Is What You Get)

Qt Designer works on the WYSIWYG principle, which allows users to see the user
interface as it is during the design process. This makes the design experience more
intuitive, as users can immediately see the results of the elements placed within the form.
Drag-and-Drop

User interface design can be done using the drag-and-drop method. Users can take
GUI elements such as buttons, text fields, tables, and others from the Qt Designer palette
and place them on forms as needed.

Properti and Layout

Qt Designer provides an interface for setting the properties of each GUI element, such
as size, color, and other attributes (Syodigi, 2013). In addition, users can manage the
layout of the form to adjust the position and relationship between elements (Saad, 2020).
Event Handling

Users can define and manage event handling in GUI elements. This includes adding
functions or actions that will be performed when a certain event occurs, such as when a
button is pressed (Sunyoto & Kom, 2007).

Integration with Python Code

I8 http://devotion.greenvest.co.id | Isma Elan Maulani, Irfan Azis, Melani Nur Cahya,
Komarudin, Ahmad bahar sagita


http://devotion.greenvest.co.id/

[ Implementation Of Object-Oriented Programming With Pyqt:
Development Of Calculation Application] [\ RSN i)

Designs created with Qt Designer can be integrated with Python code using PyQt.
This Python code will connect business logic or certain functions with the designed user
interface (Maulani, Putra, & Komarudin, 2023).

Visualization and Dynamic Change

Users can easily see dynamic changes in their designs when customizing element
properties or layouts. This allows for experimentation and design optimization. Qt Designer
helps speed up the GUI development process by providing easy-to-use visual tools, reducing
dependence on writing code manually (Fernanda, Kusmaryanto, & Kurniawan, 2020). Design
results from Qt Designer can be exported as XML files that can be integrated directly into
development projects using PyQt.

Implementation Description

PyQt is a set of Python bindings that allows developers to create highly customizable
graphical user interfaces (GUIs) with Python. PyQt widgets can be created in various ways
depending on the level of customization required. Qt Designer is a Qt tool used to design and
build GUIs using an editor what you see is what you get. Building widgets using this easy-to-
use tool allows developers to quickly iterate on designs while seeing immediate feedback. This
post will cover step-by-step instructions on how to create a PyQt widget using Qt Designer +
Python (Maulani, Herdianto, Syawaludin, & Laksana, 2023).
Implementation steps: :
Step 1

To install PyQt and Qt Designer on Windows, you can follow these steps:
Python installation
Make sure you have Python installed on your system, you can download Python from the
official site python.org.
PyQt installation

Open a terminal or command prompt and run the following command to install PyQt5

using pip:

N

pip install pyqt5

Installing Qt Designer
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Qt Designer is a visual design tool for easily creating user interfaces. Qt Designer is
usually included in the Qt installation package. So, you need to download and install Qt from
the official Qt website.

1. Select the latest Qt version that suits your needs and download the installer.
2. Run the installer and follow the steps. Make sure to select the Qt Designer component
during the installation process

PyQtTools Configuration (Optional)

PyQt provides several additional tools, including PyQtTools which includes Qt Designer
(Fernanda et al., 2020). To enable this tool, you need to install PyQtTools and add it to your
PyQt installation. " pip install PyQt5-tools =

After installation, you can check whether Qt Designer is installed by running the
following command: ~* pyqt5-tools designer "

This will open Qt Designer and confirm that the installation was successful. Here is a
step by step guide to create a simple calculator using Qt Designer and PyQt on Windows:

Step 2:

Calculator Interface Design using Qt Designer

1. 1. Open Qt Designer and create your calculator interface design. Add buttons and text
areas according to your needs. For example, you might want to add number keys 0-9,
operators (+, -, *, /), and a text area to display results (Yansen & Prijono, 2014).

2. Each interface element (button, text area) needs to be given a unique name via the
"Property Editor". This will make it easier to access those elements in Python code.

3. Save your design with the ".ui" file extension. For example, name your file “calculator.ui’.

Step 3:

Convert Ul Design to Python Code

Once you have saved your Ul design, convert the ".ui" file to a Python file using the
following command in the terminal or command prompt: ~ bash pyuic5 -x calculator.ui -0
calculator_ui.py

Step 4:
Create Python Code for Calculator Logic, here is the code:
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tambah(x, y):
YeEUTn X+

kurang(x, y):
return x -y

lcallz ()i
return x % y

bagi(x, y):
if y == 0:
return x / vy
el
EUENELLOL:

# Input dari pengguna

angkal = float(input("Masukkan angka pe
operator = input("Ma

angka2 = float(input(’

# Pemrosesan operasi
if operator =

hasil = tambah(angkal, angka2)
elif operator = "-":

hasil = kurang(angkal, angka2)
elif operator = "x":

hasil = kali(angkal, angka2)
elif operator = "/":

hasil = bagi(angkal, angka2)

else:

non,

"

hasil = "Error: Operator t

# Output hasil
print("Hasil: ", hasil)

Step 5:
Run the Calculator Application, Run your Python script. This will open the calculator
application window with the interface you have designed (Siahaan & Sianipar, 2019a).
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CONCLUSION

In this practicum report, we successfully implemented a calculator calculation tool using
the PyQt method. The calculation results are displayed clearly and accurately. This
implementation makes practical contributions in a variety of contexts, ranging from being used
to develop concepts, Adding It Up: Helping Children Learn Mathematics (NRC, 2001), Ease
of Use Interface, In applications that have been built, it is clear that user interfaces designed
using PyQt provide ease of use. Users can easily understand and use the calculation functions
without difficulty, and the Calculator Improves Problem Solving. The application also provides
insight into the use of PyQt and Qt Designer in the development of interactive and engaging
web interfaces.

In addition to the practical benefits, this research provides an understanding of how PyQt
and Qt Designer can be used in software development. PyQt is a set of Python libraries that
provides bindings for Qt, a cross-platform software development framework. By using PyQt,
Python developers can create applications with graphical interfaces using the functions and
features provided by Qt. Qt Designer is a graphical development tool provided by Qt for
designing user interfaces (GUI) of applications. With Qt Designer, developers can create user
interfaces visually without writing code manually. Interfaces designed with Qt Designer can
be saved in XML format and then integrated into Qt applications using those files. This
implementation also shows the importance of validating user input in ensuring the data entered
is appropriate. This research has the potential to provide a foundation for further development
in the use of PyQt in web application development projects.
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