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Abstract 

The development of a registration panel integrated with a database system streamlines patient 

data management in medical institutions. It enhances security, improves user experience, and reduces 

the administrative burden on staff while giving patients better control over their information. The 

system ensures data integrity and confidentiality through role-based access control (RBAC), data 

encryption, and automated logging. Built with PyQt5 and Microsoft SQL Server, it provides a user-

friendly interface and efficient data handling. Features like validation, error handling, and Excel 

export improve reliability and ease of use. This solution supports the digital transformation of 

healthcare, optimizing workflows, minimizing errors, and promoting a patient-centered approach. 

Keywords: registration panel, medical information system, database, authentication, 

automation, digitalization, SQL Server, Python. 

Introduction 

The development of a robust and secure registration panel for both users and doctors, deeply 

integrated with a database system, represents a critical component in modernizing healthcare 

administration and enhancing the efficiency of medical service delivery [1]. Such a system 

streamlines the process by which patients gain access to medical services and enables healthcare 

providers to manage their professional profiles and patient interactions effectively [2]. The integration 

of digital services into routine operations and the focus on patient-centered development are crucial 

aspects of modern healthcare [3]. With the proliferation of digital health technologies, ensuring the 

security and privacy of patient data becomes paramount, necessitating adherence to stringent 

regulatory frameworks and the implementation of robust data protection mechanisms [4].  

Methods and technologies 

The following methods were used to implement the system: Programming language: Python, 

Framework: PyQt5, Database: Microsoft SQL Server, Integration tools: SQLAlchemy for ORM, 

Pandas for working with data 

The registration dashboard includes authentication, data validation, and user role 

management. Doctors and administrators get access to functions depending on the level of rights. 

Preparing the database for the registration panel 

To ensure the correct operation of the registration panel for users and doctors, it is necessary 

to first develop a database that will store information about users, appointments, doctors' schedules, 

and reviews. 

The above database diagram (see figure 1) shows the structure of the main tables involved in 

the registration and account management process: 

mailto:aruzanbekenova764@gmail.com


 

  

 
Figure 1. Creating a project database diagram 

 

The creation of a database is a critical step in the development of a system, as it serves as the 

basis for storing, processing and protecting information. Using SQL Server ensures data reliability 

and security, and the SQLAlchemy ORM library allows you to effectively interact with the database 

at the code level. 

The process of authentication and data validation 

The diagram below (see figure 2) shows the process of the registration panel, starting with the 

launch of the application and ending with the validation of the entered data. 

 

 
 

Figure 2. User authentication and registration algorithm 

 

The main stages of the process: 

− The program launch initializes the main PyQt5 object responsible for the interface 

operation. 

− Opening the authorization window – if the user clicks the login button, the system opens 

the login window 

− User role verification – depending on the role (administrator, doctor, patient), the system 

adds the appropriate buttons to the navigation bar 

− Opening the registration window – when registration is selected, the system prompts the 

user to enter data 



 

  

− Checking the IIN (Identification Number) – if the entered number is correct, the patient 

panel opens. Otherwise, the system issues an error message and returns the user to the home screen 

− Data validation – if the entered data meets the requirements (for example, correct email, 

unique username), they are saved in the database. If there are errors, a message about incorrect data 

is displayed to the user. 

− Account settings and management – after successful login, the user can go to his personal 

account or the admin panel. 

The interface of the registration and schedule management system 

The application interface is designed using the PyQt5 library, which allows you to create 

graphical user interfaces in the Python programming language. The windows are designed in 

accordance with the principles of convenience and minimalism, which ensures intuitive interaction 

with the system. 

The interface is based on the MVC (Model-View-Controller) model, which separates the 

application logic, data processing, and user interface. The view is implemented using PyQt5 elements 

such as QWidget, QLineEdit, QPushButton, and QCalendarWidget. The Model is responsible for 

storing and processing data, and the Controller manages the interaction between the interface and the 

database. 

Microsoft SQL Server is used for data storage, which the application interacts with through 

the pyodbc library. User registration, authorization, and work with doctors' schedules are 

implemented through SQL queries that provide information for reading, writing, and updating. 

The methods used in the development include: 

− Data validation (checking the format of the IIN, phone number, password). 

− Queries to the database to save information about users and schedules. 

− Exporting schedules to Excel using the openpyxl library. 

The application is designed to automate patient appointments with doctors and simplify the 

work of medical facility administrators. As an example, the figures below show the registration 

window and the schedule control panel. 

Below are screenshots of the interface, demonstrating the operation of some of the 

application's functions: 

The system includes a registration window (see figure 3)   that allows new users to create an 

account by entering personal data such as name, IIN, phone number, and password. The fields are 

validated to ensure correct input. 

 

 
 

Figure 3. User registration window 



 

  

Another key feature of the system is the administrative panel (see figure 4), which enables 

medical administrators to manage doctors’ schedules. The interface includes a calendar for date 

selection, a dropdown list for selecting doctors, and time selection fields for setting working hours. 

 

 
 

Figure 4. The Administrative Schedule Control Panel 

 

Achieved results 

The project aims to automate user registration and schedule management for doctors. The 

topic was chosen because medical institutions need convenient and reliable patient and staff 

accounting systems. It was important to create an intuitive interface and secure data storage. 

In the course of the work, PyQt5 was studied and applied to develop the interface, Microsoft 

SQL Server for working with data, and SQLAlchemy for interacting with the database. Data 

validation, user authentication, and schedule export to Excel are implemented. The project allowed 

us to deepen our knowledge in software development, working with databases, and organizing user 

interaction. 

Conclusion 

The developed system simplifies the registration process, reduces the likelihood of errors and 

increases the efficiency of the medical institution. In the future, integration with the web application, 

adding notifications and expanding functionality is possible. The acquired skills will be useful for 

further development of software solutions aimed at digitalization of medicine. 
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