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[bookmark: _Toc225117381]1.0 Introduction
 Bright Minds Academy currently manages equipment bookings using a manual, paper-based system, which can lead to issues such as double bookings, lost records, and poor organisation. To address these problems, a simple Student Equipment Booking System has been developed.
The purpose of this system is to digitally manage equipment bookings by recording details such as student name, equipment, and booking date. The system is implemented in Python using a list-based structure to store and manage booking records efficiently during execution.
A menu-driven interface is used to ensure that staff can easily perform tasks such as adding equipment, recording bookings, viewing records, and searching information. Overall, the system provides a structured, efficient, and user-friendly solution for managing equipment bookings.
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Figure 1: Scripting and Programming Languages
[bookmark: _Toc225117382]2.0 REQUIREMENT ANALYSIS
A computer-based solution automates tasks, manages data efficiently, improves communication, provides real-time analytics, increases accuracy, streamlines processes, supports decision-making, ensures security, and enables remote access and collaboration [1].
The Student Equipment Booking System is designed to replace the manual, paper-based system at Bright Minds Academy, which leads to double bookings, lost records, and confusion. The system provides a simple, menu-driven interface that tutors and staff can use without advanced technical skills.
It records key data such as student name, equipment, and booking date, allowing clear tracking of equipment usage. A key requirement is to prevent double-booking, ensuring the same equipment cannot be booked on the same date. The system also supports adding equipment, viewing bookings, and searching records, helping manage data effectively. It uses a list-based data structure to keep the system simple, excluding unnecessary advanced features.
The requirements are prioritised using the MoSCoW method (Must have, Should have, Could have, Won’t have). The prototype provides a strong foundation for digital transformation, demonstrating how a computer-based solution improves operational efficiency and reliability [2].




[image: ]
Figure 2: MoSCoW Table
[bookmark: _Toc225117383]Justification
The selected features of the system address the issues of the manual booking process by enabling staff to add equipment, record bookings, search records, and view booking information, reducing confusion and preventing double bookings.
The system uses a list-based structure to keep it simple and suitable as a prototype. In future, it can be expanded with a database solution to support features such as reports, booking history, and notifications.
This approach ensures the system remains simple, functional, and scalable, while demonstrating the advantages of moving from a manual to a digital system.
 

[bookmark: _Toc225117384]Decomposition of the Student Equipment Booking System 
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Figure 3: Structure diagram
[bookmark: _Toc225117385]3.0 SOFTWARE DESIGN AND DEVELOPMENT 
The software design process ensures the system is simple, reliable, and easy to use. A well-designed system addresses the limitations of the manual process by improving usability, reliability, and scalability [3]. 
For Bright Minds Academy, the goal is to develop a Student Equipment Booking System to efficiently manage equipment.
The system uses a menu-driven interface, allowing staff to perform tasks such as adding equipment, recording bookings, and searching records. This structured design helps reduce issues such as double-booking and confusion. Applying proper design techniques improves the system’s usability, reliability, and organisation compared to the manual method [4]. 
This section presents the system design, including the flowchart, pseudocode, and implementation decisions.

[bookmark: _Toc225117386]3.1 Design 
[bookmark: _Toc225117387]3.1.1 Flowchart 
[image: ]
Figure 4: Flowchart
 
A flowchart is a formal graphical representation of an algorithm that illustrates the step-by-step process of a system using standard symbols such as rectangles (processes), diamonds (decisions), and parallelograms (input/output). It provides a clear visual blueprint of program logic before implementation, allowing complex problems to be broken down into manageable components [5].
In this project, the flowchart represents the logical structure of the Student Equipment Booking System. The process begins with the initialisation of data structures, including the equipment list (to store available equipment) and the bookings list (to store booking records). This establishes the foundation for managing all system data.
The system then operates through a menu-driven loop, enabling continuous interaction without terminating the program [6]. This ensures that users can perform multiple operations efficiently, such as adding equipment or searching records.
The core logic is based on conditional decision-making and list operations. For example, during booking, the system follows a validation path where it checks whether the equipment exists and ensures it is not already booked for the selected date, preventing duplicate bookings. The search functionality demonstrates how the system iterates through the bookings list using a linear search approach to find matching records. Similarly, the modification process updates the equipment list dynamically when items are added or removed.
The use of a flowchart is justified as it helps prevent logical errors, improves clarity, and ensures data integrity throughout the system. It also supports a modular design, where each menu option corresponds to a specific function, making the program easier to maintain and extend. Overall, the flowchart ensures a clear, structured, and efficient workflow, transforming manual booking into a reliable digital system [6].
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Figure 5: IPO Table
 The IPO table summarises the system by showing inputs, processes, and outputs for each feature. It demonstrates how list-based data structures store and manage equipment and booking records. Each process includes adding, searching, updating, and removing data, ensuring a structured system. This supports the flowchart and pseudocode by linking user input to system output.
[bookmark: _Toc225117389]3.1.2 Pseudocode
 Pseudocode is a simple, high-level description of a program’s logic. It follows the structure of programming languages but is written for human understanding, not execution. It avoids strict syntax like semicolons and indentation to focus on logic and algorithm flow [7].
It is a structured, language-independent method used to represent program logic. It breaks problems into clear steps such as input, process, and output, ensuring correctness before coding [8].
In this system, the pseudocode reflects a modular design. It starts with initialising data structures (equipment list and bookings list). A loop maintains the menu-driven system until exit. Selection (if–else) handles user choices, while loops perform searching and validation. For example, during booking, the system checks existing records to prevent duplicate bookings, ensuring data integrity.
Pseudocode is useful because it verifies logic, reduces coding errors, and links the flowchart with the implementation. It also improves communication by presenting logic in a clear and simple form [9].

Code: 
 START
DECLARE equipment_list AS LIST
["Laptop 1", "Laptop 2",
"Projector A", "Projector B",
"Tablet 1", "Tablet 2"]
DECLARE bookings AS empty LIST
DECLARE booking_id_counter = 1
WHILE True DO
DISPLAY "------ Student Equipment Booking System ------"
DISPLAY "1. Add New Equipment"
DISPLAY "2. View All Equipment"
DISPLAY "3. Record New Booking"
DISPLAY "4. View All Bookings"
DISPLAY "5. Search Booking by Student Name"
DISPLAY "6. Search Booking by Equipment Name"
DISPLAY "7. Cancel Booking"
DISPLAY "8. View Bookings by Date"
DISPLAY "9. Remove Equipment"
DISPLAY "10. Exit"
DISPLAY "----------------------------------------------"
PROMPT user for choice
STORE input in choice
 
IF choice IS "1" THEN
PROMPT "Enter Equipment Name:"
STORE input in equipment_name
IF equipment_name NOT IN equipment_list THEN
ADD equipment_name TO equipment_list
DISPLAY "Equipment added successfully."
ELSE
DISPLAY "Equipment already exists."
END IF

ELSE IF choice IS "2" THEN
IF equipment_list IS EMPTY THEN
DISPLAY "No equipment available."
ELSE
FOR each item IN equipment_list DO
DISPLAY item
END FOR
END IF
 
ELSE IF choice IS "3" THEN
PROMPT "Enter Student Name:"
STORE input in student_name
PROMPT "Enter Equipment Name:"
STORE input in equipment_name
PROMPT "Enter Booking Date (DD-MM-YYYY):"
STORE input in booking_date
IF equipment_name NOT IN equipment_list THEN
DISPLAY "Equipment does not exist."
ELSE
SET already_booked TO False
FOR each booking IN bookings DO
IF booking["equipment"] == equipment_name AND booking["date"] == booking_date THEN
SET already_booked TO True
END IF
END FOR
IF already_booked == True THEN
DISPLAY "Equipment already booked for this date."
ELSE
CREATE new_booking AS DICTIONARY
"id" : booking_id_counter
"student" : student_name
"equipment" : equipment_name
"date" : booking_date
ADD new_booking TO bookings
INCREMENT booking_id_counter BY 1
DISPLAY "Booking recorded successfully."
END IF
END IF
 
ELSE IF choice IS "4" THEN
IF bookings IS EMPTY THEN
DISPLAY "No bookings found."
ELSE
FOR each booking IN bookings DO
DISPLAY booking["id"], booking["student"], booking["equipment"], booking["date"]
END FOR
END IF
 
ELSE IF choice IS "5" THEN
PROMPT "Enter Student Name to Search:"
STORE input in search_name
SET found TO False
FOR each booking IN bookings DO
IF booking["student"] == search_name THEN
DISPLAY booking["id"], booking["student"], booking["equipment"], booking["date"]
SET found TO True
END IF
END FOR
IF found == False THEN
DISPLAY "No bookings found."
END IF
 
ELSE IF choice IS "6" THEN
PROMPT "Enter Equipment Name to Search:"
STORE input in search_equipment
SET found TO False
FOR each booking IN bookings DO
IF booking["equipment"] == search_equipment THEN
DISPLAY booking["id"], booking["student"], booking["equipment"], booking["date"]
SET found TO True
END IF
END FOR
IF found == False THEN
DISPLAY "No bookings found."
END IF
 
ELSE IF choice IS "7" THEN
PROMPT "Enter Booking ID to Cancel:"
STORE input in cancel_id
SET found TO False
FOR each booking IN bookings DO
IF booking["id"] == cancel_id THEN
REMOVE booking FROM bookings
DISPLAY "Booking cancelled successfully."
SET found TO True
END IF
END FOR
IF found == False THEN
DISPLAY "Booking ID not found."
END IF
 
ELSE IF choice IS "8" THEN
PROMPT "Enter Date (DD-MM-YYYY):"
STORE input in search_date
SET found TO False
FOR each booking IN bookings DO
IF booking["date"] == search_date THEN
DISPLAY booking["id"], booking["student"], booking["equipment"], booking["date"]
SET found TO True
END IF
END FOR
IF found == False THEN
DISPLAY "No bookings found for this date."
END IF
 
ELSE IF choice IS "9" THEN
PROMPT "Enter Equipment Name to Remove:"
STORE input in equipment_name
IF equipment_name IN equipment_list THEN
REMOVE equipment_name FROM equipment_list
DISPLAY "Equipment removed successfully."
ELSE
DISPLAY "Equipment not found."
END IF
 
ELSE IF choice IS "10" THEN
DISPLAY "Exiting system..."
BREAK LOOP
 
ELSE
DISPLAY "Invalid choice. Try again."
END IF
END WHILE
END
[bookmark: _Toc225117390] Purpose of the Pseudocode
The purpose of pseudocode is to present the logical steps of the system in a clear and structured format before writing the Python program. It allows the developer to focus on problem-solving logic without dealing with programming syntax.
Pseudocode acts as a bridge between design and implementation, making it easier to analyse, review, and modify the system through simple step-by-step instructions [10].
In this project, the pseudocode closely follows the flowchart structure and represents key processes such as menu display, user input, processing operations, and output generation. It also reflects how the system manages data using lists and performs operations like adding equipment, recording bookings, and searching records.
Overall, pseudocode ensures consistency between flowchart, program logic, and Python implementation, making the system organised, understandable, and easy to develop [11].
[bookmark: _Toc225117391]Logical Structure of the Pseudocode
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Figure 6: Import Section
The program imports several built-in Python modules to support its functionality. The os module is used to clear the terminal screen using os.system(), which improves the readability of the interface. The sys module allows the program to terminate completely using sys.exit() when the user chooses to exit the system. The time module is used to pause execution through time.sleep(), giving users time to read system messages. Additionally, the datetime module is included to handle and validate the booking date format entered by the user. These modules collectively support system control, user interaction, and input handling within the program.
[image: ]
Figure 7: Data Structures
This section defines the main data structures used in the system. The equipment_list is a LIST that stores all available equipment items such as laptops, projectors, and tablets. The bookings variable is an empty LIST used to store all booking records, where each record contains details like student name, equipment, and date. Additionally, the booking_id_counter is used to generate unique IDs for each booking, ensuring that every record can be identified separately. Overall, this section sets up the core LIST-based structure required to manage equipment and booking information efficiently.
[image: ]
Figure 8: Utility Functions
This section defines utility functions that support the overall system operation. The clear_screen() function is used to clear the console screen, making the interface clean and user-friendly across different operating systems (Windows and Mac/Linux). The display_menu() function is responsible for showing the main menu options to the user, including actions such as adding equipment, viewing records, managing bookings, and exiting the system. These functions improve the usability and structure of the program by organising repeated tasks into reusable blocks.
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Figure 9: Equipment Functions

This section contains functions used to manage equipment using a LIST-based structure. The add_equipment() function takes user input and checks whether the equipment already exists in the equipment_list using a condition. If it does not exist, it is added using the append() operation, otherwise a message is displayed. The view_equipment() function displays all items by traversing the list using a for loop, and also handles the case when the list is empty. The remove_equipment() function allows deletion of an item by checking its existence in the list and then using the remove() operation. Overall, these functions demonstrate key list operations such as adding, searching, traversing, and removing elements, ensuring efficient equipment management.
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Figure 10: All Booking Functions in Table
This section manages all booking-related operations using a LIST of records. The record_booking() function takes user input and performs validation checks, such as verifying whether the equipment exists in the equipment_list and ensuring it is not already booked for the same date by traversing the bookings list using a for loop. If valid, a new booking record is created and added using the append() operation, and a unique ID is generated using booking_id_counter.
The view_all_bookings() function displays all records by iterating through the list, while search_by_student() and search_by_equipment() perform linear search operations on the list to find matching records. The cancel_booking() function removes a record by checking the booking ID and using the remove() operation, with additional error handling (try-except) for invalid input. Lastly, the view_by_date() function filters and displays bookings for a specific date.
Overall, this section demonstrates key list operations such as adding, searching, traversing, validating, and removing records, ensuring efficient and structured booking management.
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Figure 11: Main Program Loop
This section controls the overall execution of the system. The main() function runs continuously using a while True loop, allowing the program to keep running until the user chooses to exit. It first calls clear_screen() and display_menu() to present a clean, user-friendly interface. The user’s input (choice) is then processed using if-elif conditions, where each option triggers a specific function such as adding equipment, recording bookings, searching, or removing records.
If the user selects exit, the system uses sys.exit() to terminate the program, while invalid inputs are handled through an error message. The line if __name__ == "__main__": ensures that the program runs only when executed directly. Overall, this block manages the program flow, user interaction, and control structure, linking all functions together into a complete working system.
[bookmark: _Toc225117392]Decision-Making and Validation
The pseudocode follows a menu-driven structure, where the system displays options such as adding equipment, recording bookings, searching, and exiting. A continuous loop ensures the program keeps running until the user selects the exit option. The system uses conditional statements (if-else) to process the user’s choice and execute the correct function [12].
The pseudocode also includes validation and decision checks to maintain system accuracy. For example, it verifies that equipment exists before booking and prevents duplicate bookings on the same date. This ensures the system operates in a structured, reliable, and error-free manner.
[bookmark: _Toc225117393]Translation into Python Code
The pseudocode for the Student Equipment Booking System is designed so that it can be easily converted into Python code. The logical steps described in the pseudocode directly match the structure of the Python program [13].
For example, loops in the pseudocode are implemented in Python using while statements, which allow the program to keep running until the user selects the exit option. Similarly, decision-making steps are translated into if–else statements to control the program flow based on the user’s menu selection.
The data structures used in the pseudocode, such as lists and dictionaries, also correspond directly to Python’s built-in data types. Lists are used to store equipment items, while dictionaries are used to store booking records, including the student name, equipment name, booking date, and booking ID.
Because the pseudocode closely follows the structure of the final program, it creates a smooth transition from system design to implementation, making the code easier to develop and reducing the possibility of logical errors during coding
[bookmark: _Toc225117394]3.2 Implementation Decision 
[bookmark: _Toc225117395]3.2.1 Data Structures:  
A data structure is a method of organising and storing data so it can be accessed and processed efficiently within a program. In this system, lists are used as the main data structure because they are simple, flexible, and suitable for small-scale applications without requiring a database [14].
The system uses an equipment_list to store available items and a bookings_list as a list of records, where each record contains booking details such as ID, student name, equipment, and date. Lists support key operations such as adding, removing, searching, and validation, which are directly applied in managing equipment and preventing duplicate bookings.
Therefore, using lists ensures the system remains efficient, easy to manage, and aligned with the project requirements, while avoiding unnecessary complexity.
[bookmark: _Toc225117396]Variables Used in the System
Variables are named storage locations used in a program to hold data that can change during execution. They allow the system to store and manipulate values such as user input, data lists, and temporary results [15].
In this project, variables are used to manage the equipment list, booking records, user choices, and inputs, enabling the program to process data efficiently and control the flow of operations.
The following table summarises the main variables used in the system and their purposes:
[image: ]
Figure 12: List of Variables used in the Equipment Booking System

[bookmark: _Toc225117397]3.2.2 Programming Constructs:  
Programming constructs are the basic elements used to control the logic, structure, and execution flow of a program [16]. They define how a program makes decisions, repeats tasks, and organises operations in a structured way.
In this system, simple and commonly used constructs such as selection statements, loops, functions, and input validation are applied. These constructs ensure that the program operates in a clear, organised, and user-friendly manner while maintaining consistency with the flowchart and pseudocode design.
[bookmark: _Toc225117398]Selection Statements (If–Else)
Selection statements (if, elif, else) are used to control decision-making within the system. They allow the program to execute different actions based on user input or specific conditions, such as selecting menu options or validating data [17].
In this project, selection is used to determine which operation to perform (e.g., add equipment, record booking, search records) and to validate conditions such as checking if equipment exists or if it is already booked. This ensures that incorrect actions, such as duplicate bookings or invalid inputs, are prevented, improving system reliability.
[bookmark: _Toc225117399]Iteration (Loops)
Loops are used to repeat operations efficiently within the program. A while loop is used to continuously display the menu, allowing the user to perform multiple tasks without restarting the system [18].
Additionally, for loops are used to traverse the lists of equipment and booking records, enabling operations such as displaying data and searching records. This approach improves efficiency by processing multiple records automatically rather than manually handling each item.
 
[bookmark: _Toc225117400]Functions (Modular Design)
Functions are used to organise the program into smaller, manageable modules, where each function performs a specific task such as adding equipment, recording bookings, or searching data.
This modular approach improves code readability, structure, and maintainability. It also allows future improvements to be added easily without affecting the entire system, making the design more flexible and aligned with good programming practices [19].
[bookmark: _Toc225117401]Input Validation and Error Handling
Input validation is used to ensure that only valid and meaningful data is processed by the system. For example, the program checks whether equipment exists and whether it is already booked for a selected date.
Basic error handling, like try–except, is implemented to handle invalid inputs such as incorrect booking IDs. This prevents system crashes and provides appropriate feedback to the user, ensuring data integrity and system stability
[bookmark: _Toc225117402]3.2.3 Python Modules and Libraries    
Python modules and libraries are collections of predefined functions, classes, and tools that help developers perform common tasks efficiently without writing code from scratch [20]. A module is a single file, while a library is a collection of related modules that extend the functionality of a program.
In this project, several built-in Python modules are used to support system operations and improve usability.
The os module is used to clear the terminal screen when displaying the menu, which keeps the interface clean and easy to read. This improves user experience by reducing clutter.
The sys module is used to terminate the program using sys.exit() when the user selects the exit option. This ensures controlled and safe program termination, which is considered good programming practice.
The time module is used to pause the system using time.sleep(), allowing users to read messages before the screen updates. This enhances usability and prevents important information from being missed.
The datetime module is used to validate the booking date format entered by the user. This ensures that only correctly formatted dates are stored, maintaining data accuracy and consistency.
Overall, these modules improve the functionality, reliability, and user experience of the system while keeping the implementation simple and efficient.
[bookmark: _Toc225117403]4.0 TESTING AND DEBUGGING 
[bookmark: _Toc225117404]4.1 Role of Testing  in the Software Environment
Programme testing is the process of evaluating and verifying a software system to detect errors and ensure it works according to requirements [21]. It is a critical stage in software development that helps confirm the system produces correct and reliable results.
Testing is important because it helps identify different types of errors such as syntax, runtime, and logical errors at an early stage. Early detection reduces development cost and prevents faults from affecting the final system.
It also ensures that the program can handle both valid and invalid user inputs, improving system stability and preventing crashes. By testing different scenarios, developers can verify that the system behaves correctly under various conditions.
Furthermore, testing improves the overall quality, reliability, and usability of the software. A well-tested system is more stable, easier to maintain, and increases user confidence.
Therefore, programme testing plays a vital role in ensuring that software systems function effectively and meet user requirements.
4.2 Types of Errors in Programming
Programming errors are mistakes that cause a program to produce incorrect results or fail to execute properly. These errors are generally classified into three main types: syntax errors, runtime errors, and logical errors [22]
[bookmark: _Toc193758643][bookmark: _Toc225117405]Syntax Errors.
A syntax error occurs when the Python code does not follow the correct grammar rules of the programming language. Python checks the syntax of the code before running the program. If the syntax is incorrect, the program will not execute, and Python will display an error message [23].
[bookmark: _Toc193758644][bookmark: _Toc225117406]Example 1
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	Fix:
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Figure 13: Syntax Error Example.1
[bookmark: _Toc193758645][bookmark: _Toc225117407]Example.2
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	FIX:
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Figure 14: : Syntax Error Example.2
[bookmark: _Toc225117408]Example 3:
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	FIX:
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Figure 15: : Syntax Error Example.3
[bookmark: _Toc193758646][bookmark: _Toc225117409]Runtime Errors: 
[bookmark: _Toc193758647]A runtime error occurs when the program starts running but stops because of an invalid operation during execution. These errors often happen due to incorrect input or invalid mathematical operations.
[bookmark: _Toc225117410]Example:1 
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	FIX:
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[bookmark: _Toc193758648]
Figure 16:: Runtime Error Example 1
[bookmark: _Toc225117411]Example.2
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	FIX:
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Figure 17: Runtime Error Example 2
[bookmark: _Toc225117412]Example 3:
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Figure 18: Runtime Error Example 3
[bookmark: _Toc193758649][bookmark: _Toc225117413]Logical Errors: 
These are mistakes in the logic of the program. The code runs without crashing, but it produces incorrect or unintended results. Logical errors occur when the program runs successfully but produces incorrect results due to incorrect program logic [24].
[bookmark: _Toc193758650][bookmark: _Toc225117414]Example.1
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	FIX:
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[bookmark: _Toc193758651]
Figure 19: Logical Error Example 1
[bookmark: _Toc225117415]Example.2
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	FIX:
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Figure 20: Logical Error Example 2
[bookmark: _Toc225117416]Example 3
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	FIX:
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Figure 21: Logical Error Example 3
[bookmark: _Toc225117417]4.3 Example of Test Cases  
· [bookmark: _Toc225117418]Add Equipment Test
[image: ]
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Figure 22: Test 1 Add Equipment
· [bookmark: _Toc225117419]Record Booking Test
[image: ]
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Figure 23: Test 2 Record Booking
· [bookmark: _Toc225117420]Prevent Duplicate Booking
[image: ]
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Figure 24: Test 3 	Prevent Duplicate Booking
[bookmark: _Toc225117421]5.0 EVALUATION   
[bookmark: _Toc225117422]Challenges Faced
During the development of the Student Equipment Booking System, several challenges were faced that required problem-solving and logical thinking. One major challenge was managing data without a database. Since the system uses lists, the data had to be organised properly. This was solved by using a list of records containing ID, student name, equipment, and date, which allowed clear and organised storage of multiple bookings.
Another challenge was preventing duplicate bookings. The system needed to ensure that the same equipment is not booked on the same date. This was solved by checking existing records using loops and comparing equipment and date before saving a booking, which improved data integrity.
Handling user input was also difficult, as incorrect input could cause errors. This was managed using validation checks and error handling (try–except), especially for booking IDs. This helped keep the system stable and user-friendly.
Finally, organising the program was challenging at first. The code became complex when tasks were combined. This was solved by using functions (modular design), where each function performs a specific task. This improved the readability, debugging, and maintenance of the system. 
[bookmark: _Toc225117423]Future Improvements
Although the system meets its core requirements, several improvements can enhance its functionality and usability in the future. One major improvement would be the integration of a database such as MySQL or SQLite. Currently, the system stores data in lists, which means all data is lost when the program closes. A database would allow persistent storage, enabling long-term data management and making the system more suitable for real-world use.
Another improvement is the development of a Graphical User Interface (GUI). While the current menu-driven interface is functional, a GUI using tools such as Tkinter would provide a more user-friendly experience. A visual interface with buttons and structured layouts would make the system easier to use, especially for non-technical staff.
Additionally, features such as a live availability view could be introduced. This would allow users to see which equipment is available before making a booking, improving efficiency and reducing unnecessary input attempts. Expanding the system with features like edit/update booking or user authentication could further enhance its practicality.
The project has also been documented with code and supporting materials in the appendices, including a GitHub repository link and interface images, which demonstrate the system’s functionality and development progress.
[bookmark: _Toc225117424]Self-Reflection
This project significantly improved my understanding of structured software development. One of the key lessons learned was the importance of planning before implementation. Initially, it seemed easier to begin coding directly, but the use of flowcharts and pseudocode proved essential in organising the program logic. This preparation reduced errors and made the coding process more efficient.
I also developed stronger problem-solving and debugging skills. Instead of reacting to errors without direction, I learned to analyse issues systematically by reviewing logic and program flow. This approach made it easier to identify and correct mistakes.
Furthermore, the project highlighted the importance of writing clear and well-structured code. By using functions and adding comments, the program became easier to read and understand. This not only supports maintainability but also reflects good programming practice.
Overall, this experience has strengthened my ability to design, implement, and evaluate a complete software solution. It has helped me move beyond basic coding knowledge to applying programming concepts in a practical context, preparing me for more advanced development tasks in the future
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Figure 25: Equipment Booking System in GUI form
All Code screenshots are also provided below.
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Requirement

These are the essential features required for the system to function
properly, such as adding equipment, recording bookings, viewing
bookings, and preventing double bookings.

‘These are important features that improve usability, such as
searching bookings by student name or equipment name and
Viewing bookings by date.

‘These are additional features that enhance the system but are not
critical, such as equipment removal and cancellation of bookings.

These are features that are not included in the current system
scope, such as database integration, user authentication, or
‘equipment maintenance tracking.
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==

import os

import sys

import time

from datetime

-- IMPORT SECTION ---
# Clears the console screen using os.system() for better display

# Exits the program completely when user selects Exit (sys.exit())

# Pauses execution using time.sleep() to allow user to read messages

import datetime # Used for handling and validating booking date input
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# -- -- DATA STRUCTURES -
# equipment_list is a LIST containing predefined equipment items
equipment_list = [

"Laptop 1", "Laptop 2",

"Projector A", "Projector B",

"Tablet 1", "Tablet 2"

# bookings is a LIST that will store all booking records (each booking is a DICTIONARY)
bookings = []

# booking_id_counter generates unique booking IDs
booking_id_counter = 1
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# This function clears the console screen
# It works for both Windows and Mac/Linux systems
def clear_screen(): 1usage

os.system('cls' if os.name == 'nt' else 'clear')

# This function displays the main menu options
def display_menu(): 1usage
print("------ Student Equipment Booking System ------ ")
print("1. Add New Equipment")
print("2. View ALl Equipment")
print("3. Record New Booking")
print("4. View ALl Bookings")
print("5. Search Booking by Student Name")
print("6. Search Booking by Equipment Name")
print("7. Cancel Booking")
print("8. View Bookings by Date")
print("9. Remove Equipment")
print("10. Exit")
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# This function allows user to add new equipment into the equipment_list
def add_equipment(): 1usage
name = input("Enter Equipment Name: ").strip()

# Check if equipment already exists

if name not in equipment_list:
equipment_list.append(name)
print("Equipment added successfully.")

else:
print("Equipment already exists.")

time.sleep(4) # Pause for 4 seconds

# This function displays all available equipment
def view_equipment(): 1usage
if not equipment_list:
print("No equipment available.")
else:
for item in equipment_list:
print(item)

time.sleep(4)
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# This function removes equipment from the equipment_list
def remove_equipment(): 1usage
name = input("Enter Equipment Name to Remove: ").strip()

# Check if equipment exists before removing
if name in equipment_list:
equipment_list.remove(name)
print("Equipment removed successfully.")
else:
print("Equipment not found.")

time.sleep(4)
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BOOKING FUNCTIONS

# This function records a new booking
def record_booking(): 1usage
global booking_id_counter # Allows modification of global ID counter

student_name = input("Enter Student Name: ").strip()
equipment_name = input("Enter Equipment Name: ").strip()
booking_date = input("Enter Booking Date (DD-MM-YYYY): ").strip()

# Check if equipment exists

if equipment_name not in equipment_list:
print("Equipment does not exist.")
time.sleep(4)
return

already_booked = False
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# Check if equipment is already booked on the same date
for booking in bookings:
if booking["equipment"] == equipment_name and booking["date"] == booking_date:
already_booked = True

# If already booked, show warning
if already_booked:
print("Equipment already booked for this date.")
else:
# Create new booking dictionary
new_booking = {
"id": booking_id_counter,
"student": student_name,
"equipment": equipment_name,
"date": booking_date
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# Add booking to bookings list
bookings.append(new_booking)

# Increase booking ID for next booking
booking_id_counter += 1

print("Booking recorded successfully.")

time.sleep(4)

# This function displays all booking records
def view_all_bookings(): 1usage
if not bookings:
print("No bookings found.")
elLse:
for booking in bookings:
print(
booking["id"],
booking["student"],
booking["equipment"],
booking["date"]

time.sleep(4)
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# This function searches bookings by student name

def search_by_student(): 1usage
search_name = input("Enter Student Name to Search
found = False

for booking in bookings:
if booking["student"] == search_name:

print(
booking["id"],
booking["student"],
booking["equipment"],
booking["date"]

)

found = True

if not found:
print("No bookings found.")

time.sleep(4)

: ").strip()
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# This function searches bookings by equipment name

def search_by_equipment(): 1usage
search_equipment = input("Enter Equipment Name to Search: ").strip()
found = False

for booking in bookings:
if booking["equipment"] == search_equipment:

print(
booking["id"],
booking["student"],
booking["equipment"],
booking["date"]

)

found = True

if not found:
print("No bookings found.")

time.sleep(4)
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# This function cancels a booking using Booking ID
def cancel_booking(): 1usage
try:
cancel_id = int(input("Enter Booking ID to Cancel:
except ValueError:
print("Invalid ID.")
time.sleep(4)
return

found = False

# Search booking by ID and remove it
for booking in bookings:
if booking["id"] == cancel_id:
bookings.remove(booking)
print("Booking cancelled successfully.")
found = True
break

if not found:
print("Booking ID not found.")

time.sleep(4)

"))
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# This function displays bookings for a specific date

def view_by_date(): 1usage
search_date = input("Enter Date (DD-MM-YYYY): ").strip()
found = False

for booking in bookings:
if booking["date"] == search_date:

print(
booking["id"],
booking["student"],
booking["equipment"],
booking["date"]

)

found = True

if not found:
print("No bookings found for this date.")

time.sleep(4)
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240 # This function runs the entire system continuously
241 def main(): 1usage

242 while True:

243 clear_screen() # Clear screen before showing menu
244 display_menu() # Display system menu
245 choice = input("Enter your choice (1-10): ")
246

247 # Perform action based on user choice

248 if choice == '1':

249 add_equipment()

250 elif choice == '2':

251 view_equipment()

252 elif choice == '3':

253 record_booking()

254 elif choice == '4':

255 view_all_bookings()

256 elif choice == '5':|

257 search_by_student()

258 elif choice == '6':

259 search_by_equipment()

260 elif choice == '7':

261 cancel_booking()

262 elif choice == '8':

263 view_by_date()

264 elif choice == '9':

265 remove_equipment()

266 elif choice == '10':
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267 print("Exiting system...")

268 time.sleep(4)

269 sys.exit() # Exit the program completely

270 else:

271 print("Invalid choice. Try again.")

272 time.sleep(4)

273

274

275 # This ensures the program runs only when executed directly
276 > |if __name__ == "__main__":

277 main()
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iData

iDescription
Type

tores the names of al available equipment items such as
laptops, projectors, and tablets. It supports adding, removing,
‘and displaying equipment.

‘Stores all booking records in the system. Each record
contains details such as booking ID, student name,
equipment name, and date.

enerates a unique booking ID for each new booking to
ensure that every record can be ideniied.

tores the name of the student who is booking the
equipment.

Femporarily stores booking details such as ID, student name,
equipment, and date before saving

tores the student name entered by the user for searching
booking records.

tores the booking ID entered by the user fo cancel a
booking
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if x ==

print("x is 5")
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# Define the variable first
x =5

# if statement must end with a colon :
5:
print("x is 5")

if x
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print("Hello"
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# Correct print syntax with closing bracket
print("Hello")
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colors = ["red", "green", "blue"]
print(colors[4])
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N

colors = ["red", "green", "blue"]

# Accessing a valid index

# Trying to access index 4

# But the list only has indexes 0,1,2
print(colors[2]) # @@ prints "blue"
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number = 10
result = number / ©
print(result)
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number = 10

# Division by zero causes a runtime error,

# so a valid number must be used as the divisor.
result = number / 2

print(result)
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my_list = [1, 2]
print(my_list[5])
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my_list = [1, 2]
# List has only two elements
# The index must be within the range of the list elements.

print(my_list[1])
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number = 10
text = "5
result = number + text

print(result)
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number = 10

text = "5"

# Convert string to integer before addition

# Python cannot add integer and string directly
result = number + int(text) # @@ correct way
print(result)
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total = 5 * 2
print(total)
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#The operator was incorrect; addition should be used
# instead of multiplication

# Adding two numbers

total = 5 + 2

# Print the result

print(total)
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1

age = 18
if age > 18:
print("You are an adult")
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age = 18
# The condition must include age 18, so >= should be used instead of >.
if age >= 18:

print("You are an adult")
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numl = 10

num2 = 20

average = numl + num2 / 2
print(average)
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1 numl = 10

num2 = 20

# X incorrect formula because of operator precedence
average = (numl + num2) / 2 # @@ correct calculation
print(average)

3
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—

Verify that the system correctly adds new equipment to the
‘equipment list.

‘The system is running and the equipment name does not already exist,
inthe equipment list.

1. Select menu option 1 (Add New Equipment).

2. Enter equipment name Laptop 3.

“Laptop 3"

‘Screenshot taken showin the successful equipment addition
message.
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Enter choice (1-10): 1
Enter Equipment Name: Laptop 3
Equipment added successfully.
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Description

TC002

Record Equipment Booking

Verify that the system correctly records a booking for the selected

Objective )
equipment and date.

The system is running, and the selected equipment exists in the
equipment list.

Preconditions

1. Select menu option 3 (Record New Booking)
2. Enter student name asim
3. Enter equipment name Tablet 1

4. Enter booking date 02-03-2026

Student Name: M

Equipment: Tablet 1

Date: 02-03-2026

Expected ) X
The system displays: "Booking recorded successfully."

Result

Pass/Fail Pass

Comments  Screenshot shows a successful booking confirmation message.
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Enter your choice (1-10): 3

Enter Student Name: asim

Enter Equipment Name: Tablet 1

Enter Booking Date (DD-MM-YYYY): 02-83-2026
Booking recorded successfully.




image47.png
Test Case Title

Objective

Test Steps

Description
TC003
Prevent Duplicate Booking

Verify that the system prevents booking the same equipment
on the same date.

The system is running, and the equipment “Laptop 1" is
already booked for the date 02-03-2026.

1. Select menu option 3 (Record New Booking)
2. Enter student name asim

3. Enter equipment name Laptop 1

4. Enter booking date 02-03-2026

Student Name: asim Equipment: Laptop 1 Date: 02-03-2026

The system displays: "Equipment already booked for this
date.”

Pass

Screenshot shows the system correctly prevents duplicate

booking for the same equipment and date.
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Enter your choice (1-10): 3

Enter Student Name: asim

Enter Equipment Name: Laptop 1

Enter Booking Date (DD-MM-YYYY): 02-83-2026
Equipment already booked for this date.
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¢ Student Equipment Booking System

Student Equipment Booking System

Student Name:

Booking Equipment:

Equipment Name: RIS Remove Equipment:

Date (DD-MM-YYYY): Record Booking

iew Equi View All Bookings

Search by Student:

Cancel Booking ID: Cancel Booking
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# Importing required libraries
import tkinter as tk
from tkinter import messagebox

# Used to create GUI
# Used to show popup messages
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# oo DATA STRUCTURE --------------------
# equipment_list stores all available equipment items.
# It is a Python LIST because:
# - Lists allow adding and removing items dynamically.
# - Order is maintained.
equipment_list = [
"Laptop 1", "Laptop 2",
"Projector A", "Projector B",
"Tablet 1", "Tablet 2"

1

# bookings stores all booking records.

# Each booking will be stored as a DICTIONARY inside this list.
# A list is used because:

# - Multiple bookings are expected.

# - We can loop through them easily.

bookings = []

# booking_id_counter generates a unique ID for each booking.

# This ensures every booking can be identified and
booking_id_counter = 1

safely.
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# Create the main application window.
# Tk() initializes the Tkinter environment.
root = tk.Tk()

# Set the window title (appears at top of window)
root.title("Student Equipment Booking System")

# Set window size (Width x Height in pixels)
root.geometry("1000x600")

# Set background color of main window
root.configure(bg="#f2e4b3")




image53.png
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

# FUNCTION: add_equipment()

# PURPOSE:

# Adds new equipment to equipment_list.
# HOW IT WORKS:

# - Gets input from entry field

# - Checks if already exists

# - Adds to list if not duplicate

B m oo m e

def add_equipment(): 1usage

# Get text from entry box and remove extra spaces

name = entry_equipment.get().strip()

# Only continue if user entered something
if name:
# Prevent duplicate equipment names
if name not in equipment_list:

equipment_list.append(name) # Add to list

messagebox.showinfo( title: "Success", message: "Equipment added successfully.")

else:
messagebox.showwarning( title: "Warning",

# Clear input field after operation
entry_equipment.delete( first: , tk.END)

message: "Equipment already exists.")
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# --
# FUNCTION: record_booking()
# PURPOSE: Records a!hew booking.

# HOW IT WORKS: - Checks if equipment exists - Prevents double booking on same date
# - Saves booking as dictionary

def record_booking(): 1usage
global booking_id_counter # Allows modifying global variable
# Get user input values
student = entry_student.get().strip()
equipment = entry_booking_equipment.get().strip()
date = entry_date.get().strip()
# Validate equipment exists
if equipment not in equipment_list:
messagebox.showwarning( title: "Warning", message: "Equipment does not exist.")
return # Stop function execution
# Prevent double booking (same equipment + same date)
for booking in bookings:
if booking["equipment"] == equipment and booking["date"] == date:
messagebox.showwarning( title: "Warning", message: "Equipment already booked for this date.")
return
# Create dictionary to store booking details
new_booking = {
"id": booking_id_counter,
"student": student,
"equipment": equipment,
"date": date




image55.png
[ = = = S S = S
2

# Add booking to bookings list
bookings.append(new_booking)

# Increase ID for next booking
booking_id_counter += 1

messagebox.showinfo( title: "Success", message: "Booking recorded successfully.")

# Clear input fields after successful booking
entry_student.delete( first: 8, tk.END)
entry_booking_equipment.delete( first: @, tk.END)
entry_date.delete( first: , tk.END)
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# FUNCTION: view_equipment()

# PURPOSE:

# Displays all available equipment in output box.

# HOW IT WORKS:

# - Clears previous text

# - Loops through equipment_list

# - Inserts each item into Text widget

B m oo mm e
def view_equipment(): 1usage

output.delete( indexl: "1.0", tk.END) # Clear previous output

if not equipment_list:
output.insert(tk.END, chars: "No equipment available.\n")
else:
for item in equipment_list:
output.insert(tk.END, chars: f"{item}\n")
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# FUNCTION: view_bookings()

# PURPOSE:

# Displays all booking records.

# WHY LOOP?

# Because bookings are stored in a list.

def view_bookings(): 1usage
output.delete( indexl: "1.0", tk.END)

if not bookings:
output.insert(tk.END, chars: "No bookings found.\n")
else:
for booking in bookings:
output.insert(
tK.END,
chars: f"ID:

{booking['id']} | Student: {booking['student'l} | "
f"Equipment: {booking['equipment']} | Date: {booking['date'l}\n"
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FUNCTION: search_by_student()
PURPOSE: Search bookings using student name.
HOW IT WORKS:

- Loops through bookings

- Matches student name exactly

LR I S

def search_by_student(): 1usage
name = entry_search_student.get().strip()
output.delete( indexl: "1.0", tk.END)

found = False # Track if any match found

for booking in bookings:
if booking["student"] == name:
output.insert(
tk.END,
chars: ¥"ID: {booking['id'1} | Equipment: {booking['equipment'1} | Date: {booking['date']}\n"
)
found = True
if not found:
output.insert(tk.END, chars: "No bookings found.\n")

# Clear search field after operation
entry_search_student.delete( first: 0, tk.END)
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# FUNCTION: cancel_booking()

# PURPOSE:

# Cancels booking using Booking ID.

# WHY ID?

# IDs are unique. Names may repeat.

B m oo mm e

def cancel_booking(): 1usage

try:
# Convert input to integer
cancel_id = int(entry_cancel_id.get().strip())
except ValueError:
messagebox.showwarning( title: "Warning", message: "Invalid ID.")
return

for booking in bookings:
if booking["id"] == cancel_id:
bookings.remove(booking) # Remove from list
messagebox.showinfo( title: "Success", message: "Booking cancelled successfully.")
entry_cancel_id.delete( first: @, tk.END)
return

messagebox.showwarning( title: "Warning", message: "Booking ID not found.")
entry_cancel_id.delete( first: @, tk.END)
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# FUNCTION: remove_equipment()

# PURPOSE:
# Removes equipment from equipment_list.
# -

def remove_equipment(): 1usage
name = entry_remove_equipment.get().strip()

if name in equipment_list:

equipment_list.remove(name)

messagebox.showinfo( title: "Success", message: "Equipment removed successfully.")
elLse:

messagebox.showwarning( title: "Warning", message: "Equipment not found.")

entry_remove_equipment.delete( first: 8, tk.END)




image61.png
244

246
247
24

249

251

# oo FRAME STRUCTURE ------=---=---------
# Frames are used to organize GUI sections visuvally.
# They help structure layout cleanly.

frame_title = tk.Frame(root, bo="#f4f6f8")
frame_title.pack(pady=10)
tk.Label(frame_title,

text="Student Equipment Booking System",

font=("Arial", 18, "bold"),

bg="#f4af6f8",

fg="#2c3e50") .pack()
frame_input = tk.Frame(root, bo="#f4f6f8")
frame_input.pack(pady=16)
# grid() is used for alignment (row/column positioning)
tk.Label(frame_input, text="Equipment Name:", bg="#f4f6f8").grid(row=0, column=0)
entry_equipment = tk.Entry(frame_input, width=25)
entry_equipment.grid(row=0, column=1)

tk.Button(frame_input, text="Add Equipment",

bg="#3498db", fg="white",

width=18, command=add_equipment).grid(row=8, column=2)
tk.Label(frame_input, text="Remove Equipment:", bg="#f4f6f8").grid(row=0, column=3)
entry_remove_equipment = tk.Entry(frame_input, width=25)
entry_remove_equipment.grid(row=0, column=4)
tk.Button(frame_input, text="Remove Item",

bg="#c0392b", fg="white",

width=15, command=remove_equipment).grid(row=0, column=5)
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tk.Button(frame_actions, text="View ALl Bookings",
bg="#e67e22", fg="white",
width=20, command=view_bookings).grid(row=8, column=1)

frame_search = tk.Frame(root, bg="#f4f6f8")
frame_search.pack(pady=10)

tk.Label(frame_search, text="Search by Student:", bg="#f4f6f8").grid(row=6, column=8)
entry_search_student = tk.Entry(frame_search, width=25)
entry_search_student.grid(row=0, column=1)

tk.Button(frame_search, text="Search",
bg="#16a085", fg="white",
width=18, command=search_by_student).grid(row=8, column=2)

tk.Label(frame_search, text="Cancel Booking ID:", bg="#f4f6f8").grid(row=1, column=8)
entry_cancel_id = tk.Entry(frame_search, width=25)
entry_cancel_id.grid(row=1, column=1)

tk.Button(frame_search, text="Cancel Booking",
bg="#e74c3c", fg="white",
width=18, command=cancel_booking).grid(row=1, column=2)
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tk.Label(frame_input, text="Student Name:", bg="#f4f6f8").grid(row=1, column=0)
entry_student = tk.Entry(frame_input, width=25)
entry_student.grid(row=1, column=1)

tk.Label(frame_input, text="Booking Equipment:", bg="#f4f6f8").grid(row=2, column=0)
entry_booking_equipment = tk.Entry(frame_input, width=25)
entry_booking_equipment.grid(row=2, column=1)

tk.Label(frame_input, text="Date (DD-MM-YYYY):", bg="#f4f6f8").grid(row=3, column=0)
entry_date = tk.Entry(frame_input, width=25)
entry_date.grid(row=3, column=1)

tk.Button(frame_input, text="Record Booking",
bg="#2ecc71", fg="white",
width=18, command=record_booking).grid(row=3, column=2)

frame_actions = tk.Frame(root, bg="#f4f6f8")
frame_actions.pack(pady=10)

tk.Button(frame_actions, text="View Equipment",
bg="#9b59b6", fg="white",
width=20, command=view_equipment).grid(row=0, column=0)
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301 # Output section using Text widget

302 # WHY Text instead of Label?

303 # Because it supports multi-line dynamic content.
304 frame_output = tk.Frame(root, bg="#f4f6f8")

305 frame_output.pack(pady=15)

306

307 output = tk.Text(frame_output, width=90, height=10)
308 output.pack()

309

310

311 # Start the GUI event loop.

312 # This keeps the application running and responsive.

313 root.mainloop()




