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[bookmark: _Toc228017079]Introduction
Bright Minds Academy is a small private tutoring centre that is known for providing personalised learning experiences to its students. To support teaching and learning activities, the academy extensively uses classroom equipment such as laptops, projectors, and tablets. These resources play a significant role in delivering effective lessons and improving student engagement.
The booking of equipment is manually using a paper-based system. While this approach is simple, it has led to several problems, including double bookings, missing records, and confusion regarding equipment availability. As a result, staff may find it difficult to track which equipment has been booked, who has booked it, and for what date or time.
To address these issues, there is a need for a more efficient and reliable solution. This project involves developing a simple Python-based program to manage the equipment booking system. The program will not require the use of a database; instead, it will store information using basic data structures such as lists or dictionaries. This makes the system simple, lightweight, and suitable for educational purposes.
The purpose of the proposed system is to replace the current manual process with a digital solution that improves accuracy and organisation. It will allow staff to add equipment, record bookings, and view or search booking information easily. By doing so, the system will help reduce errors, prevent double bookings, and ensure that equipment is managed more effectively.
Overall, this Python program aims to provide a straightforward and practical solution for managing classroom equipment at Bright Minds Academy in a more structured and efficient way.[1]
[bookmark: _Toc228017080]1.Requirement Analysis
[bookmark: _Toc228017081]1.1. Functional Requirements:
· Add Equipment
The system should enable staff to input and store new equipment items, such as laptops or projectors, into the system. This feature enables users to input and store details of equipment such as laptops, projectors, and tablets. Keeping an up-to-date list of available resources ensures that all items can be properly tracked and managed within the system.
· Record Bookings
The system should allow staff to allocate specific equipment to a student for a chosen date and time. It should also record additional details, including the staff member responsible for making the booking, to maintain clear records and accountability.
· View Booking Records
The system should provide a clear display of all equipment along with their booking details and availability across different dates. This will allow staff to easily check availability, monitor usage, and prevent double bookings or scheduling conflicts.
· Search Functionality
The system should include a simple search feature that allows staff to find booking information by entering either a student’s name or an equipment name.
· Low-Booking Alerts
The system should generate automatic alerts when the number of bookings falls below a predefined threshold, helping staff take appropriate action. This helps ensure that resources are being used effectively and allows staff to act if necessary.
· User-Friendly Interface
The system should be easy to use, with a simple and intuitive design that accommodates staff with limited technical knowledge. The system being user friendly is crucial to the success of the system. It should be simple, clear, and easy to navigate so that all staff members, regardless of their technical ability, can use it confidently.
· scalability feature which makes it can be expanded or improved in the future to meet the changing needs of the academy. These features together ensure the system is efficient, practical, and suitable for long-term use.[2]
[bookmark: _Toc228017082]1.2. Non-Functional Requirements:
In addition to the functional features of the system, several non-functional requirements must be considered to ensure that the equipment booking system operates effectively and meets quality standards. These requirements focus on how well the system performs and how suitable it is for everyday use within Bright Minds Academy.
· Reliability
The system must consistently maintain accurate booking information at all times. This means that all data entered the system, such as equipment details, booking dates, and user information, should be stored correctly without errors or inconsistencies. The system should minimise the risk of data loss or duplication, ensuring that staff can depend on it for accurate and up-to-date information when managing equipment bookings.
· Performance
The system should respond quickly when users are entering new bookings, searching for records, or viewing existing data. Delays or slow response times could disrupt daily operations and reduce efficiency. Therefore, the system must be designed to manage tasks promptly, even when multiple bookings are being processed.
· Security
The system must ensure that all stored data is protected from unauthorised access, accidental deletion, or corruption. This includes implementing measures to safeguard sensitive information, such as booking records and user details. Proper data handling and storage practices will help maintain the integrity and confidentiality of the system.
· Accessibility
The system should be easy to use, allowing staff with limited technical skills to operate it without difficulty. is also essential, particularly because the system will be used by staff with varying levels of technical expertise. The interface should be easy to understand and navigate, allowing users to perform tasks without requiring advanced computer skills. Clear instructions and a straightforward layout will make the system more inclusive and efficient to use.
· Usability:
The overall design of the system should be simple, intuitive, and user-friendly. Features should be logically organised, and the workflow should be easy to follow. A well-designed system reduces the likelihood of user errors and increases productivity by allowing staff to complete tasks quickly and confidently.
These requirements ensure that the system is dependable, efficient, secure, and practical for everyday use.[3]

[bookmark: _Toc228017083]2.Software Design and Development
The Student Equipment Booking System for Bright Minds Academy was created as a simple Python program to manage classroom equipment efficiently. It uses a menu-driven interface, allowing staff to easily add new equipment, record bookings, view records, and search for information. This design ensures the program is clear, user-friendly, and suitable for staff with basic computer skills.
The system stores data using Python’s lists and dictionaries. A list keeps track of all available equipment, while bookings are stored in a list of dictionaries containing details such as student name, equipment name, and booking date. This structure allows the program to organise data effectively and prevents issues such as double bookings on the same date.
Each main feature of the program, adding equipment, recording bookings, viewing records, and searching, was implemented as a separate module. This modular approach improves readability, makes testing easier, and simplifies maintenance. Each function was evaluated individually to ensure reliability and accuracy.
Overall, the system provides a practical, efficient, and easy-to-use solution. By replacing the manual paper-based booking system, staff can manage equipment more accurately, reduce errors, and save time, meeting the operational needs of the academy.[4]
[bookmark: _Toc228017084]Design
The design of the Bright Minds Academy equipment booking system outlines how the proposed solution will operate before it is developed in Python. It presents the logical structure of the program using both flowcharts and pseudocode. These tools help to break the system down into smaller, clear steps, making it easier to understand how each function will work. By visually and logically representing the processes, the design ensures that the flow of the program is well organised and easy to follow. This also helps in planning the development of the system and reduces errors during implementation.





Flowchart
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Pseudocode
|
START
DECLARE equipment _list AS empty list.
DECLARE booking _list AS empty list.
REPEAT
DISPLAY "Main Menu.”
DISPLAY "1. Add Equipment"
DISPLAY "2. Record Booking"
DISPLAY "3. View Booking"
DISPLAY "4. Search Booking"
DISPLAY "5. Exit"
INPUT user_ choice.

1.ADD EQUIPMENT 
IF user_ choice = 1 THEN
INPUT equipment _name.
IF equipment _name EXISTS IN equipment _list THEN
DISPLAY "Equipment already exists.”
ELSE
ADD equipment _name TO equipment _list.
DISPLAY "Equipment added"
END IF
RETURN TO MENU
END IF
2.RECORD BOOKING 
IF user _choice = 2 THEN
INPUT student_name.
INPUT equipment _name.
INPUT booking_date.
INPUT staff_name.
IF equipment _name EXISTS IN equipment _list THEN
SET already_booked TO FALSE
FOR each booking IN booking _list 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.”
ELSE
CREATE booking RECORD (student_name, equipment _name, booking_date, staff_name)
ADD booking TO booking _list.
DISPLAY "Booking saved"
END IF
ELSE
DISPLAY "Equipment does not exist.”
END IF
RETURN TO MENU
END IF
3. VIEW BOOKINGS 
IF user _choice = 3 THEN
IF booking _list IS EMPTY THEN
DISPLAY "No bookings available.”
ELSE
DISPLAY "All Bookings:"
FOR each booking IN booking _list DO
DISPLAY booking. student_ name, booking. equipment, booking. date, booking. staff_name
END FOR
END IF
RETURN TO MENU
END IF
4.SEARCH BOOKINGS 
IF user _choice = 4 THEN
INPUT search_term.
SET found TO FALSE
FOR each booking IN booking _list DO
IF search_term = booking. student_name OR search_term = booking. equipment THEN
DISPLAY booking. student_name, booking. equipment, booking. date, booking. staff_name
SET found TO TRUE
END IF
END
 FOR
IF found = TRUE THE
DISPLAY "Results displayed"
ELSE
DISPLAY "No result found.”
END IF
RETURN TO MENU
End 
IF
UNTIL user _choice = 5
DISPLAY "Exit program"
END
[bookmark: _Toc228017085]Implementation Decision

· Data Structures
In this project, Python lists and dictionaries were used to organise and manage booking data. These structures were selected because they are simple to use, efficient for small systems, and eliminate the need for a database.
Main Data Structures
Equipment List
equipment = []
A list is used to store the names of all equipment items (e.g., "Laptop 1", "Projector A"). Lists are suitable because they allow easy addition of added items and straightforward iteration when displaying data.
· Bookings Dictionary
bookings = {}
A dictionary is used to store booking information. In this structure:
· The key represents the equipment name.
· The value is a list of bookings associated with that equipment.
Example: bookings = {
   "Laptop 1": [ {"student": "John", "date": "2026-04-20"},
{"student": "Sara", "date": "2026-04-21"}
]}
Reason for Choosing These Structures
· Dictionaries provide quick access to booking records using the equipment name.
· Lists allow multiple bookings to be stored for each piece of equipment.
· This combination keeps the system simple while meeting all functional requirements.
Key Variables
	Variable Name
	Type
	Description

	Equipment
	List
	Stores all equipment items

	Bookings
	Dictionary
	Stores all booking data

	student_name
	String
	Name of the student making the booking

	Equipment _name
	String
	Name of the selected equipment

	Date
	String
	Booking date

	Choice
	String/Int
	User’s menu selection


· Programming Constructs
A range of programming constructs were used, including control structures, functions, and validation, to ensure the program is organised and easy to use.
a) Control Structures
If-Else Statements
These are used to validate user input and control how the program responds.
Example: if equipment _ name in equipment:
 print ("Equipment exists")
else:
    print ("Invalid equipment")
While Loops
A while loop keeps the system running continuously until the user decides to exit.
Example: while True:
 display_menu ()
For Loops
For loops are used to go through lists when displaying bookings or searching records.
b) Functions
User-defined functions were created to divide the program into smaller, manageable sections.
Examples:
· Add _ equipment () /adds new equipment to the system.
· Record _ booking () /records booking details.
· View _ bookings () /displays all bookings.
· Search _ bookings () /searches for specific records.
Reasons for using functions:
· Improves code readability.
· Reduces repetition.
· Makes the program easier to debug and maintain.
c) Input Validation
Input validation is included to ensure that users enter correct and meaningful data.
Examples include:
· Checking that equipment exists before booking.
· Ensuring no fields are left empty.
· Performing basic validation on date input
Example:
 if not
student_name:
    print ("Student name cannot be empty")
d) Error Handling
Basic error handling techniques were applied to prevent the program from crashing due to invalid input.
This includes:
· Input validation checks.
· Conditional statements
Additionally, try except blocks can be used to manage unexpected input errors.
Example: try:
    choice = int (input ("Enter choice: "))
except ValueError:
 print ("Invalid input. Please enter a number.")

· Python Modules and Libraries
The program relies on built-in Python functionality, which is sufficient for this type of application.
a) datetime Module (Optional)
from datetime import datetime
Purpose:
· To validate and manage date inputs more accurately.
Justification:
· Ensures dates follow the correct format.
· Prevents invalid dates such as "2026-02-30”.

[bookmark: _Toc228017086]Source code
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Equipment _ list = [], is list which use to store all items names example [ laptop, camera, projector]
bookings = {}, a dictionary stores data in key value, each equipment _name is a key is, each value is list of booking record example 
{
“Laptop”: [
{“student”: “Nigist,” “date”: “2026-04-21”},
{“student”: “Kido,” “date”: “2026-04-20”}
]}
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The above screen shoot describes the phyton code that allow user: -
 to add a new equipment to the system, add _equipment (): 
name = input (“Enter equipment name: “). strip () 
Empty check, prevent blank equipment entries if name == “”:
print (“Equipment name cannot be empty.\n")
return   
check if equipment already exists, prevent duplicate. 
if name in equipment _list:
 print ("Equipment already exists.\n"), 
[image: ]
The above screen shoot describes the phyton code that allow user: -
That allow to book in specific date def record _ booking (): 
get equipment name equipment _name = input ("Enter equipment name: "). strip (), 
check if equipment exists if equipment _name not in equipment _list:
        print ("Equipment not found.\n")
        return, 
Get booking details student_name = input ("Enter student name: "). strip ()
    date = input ("Enter booking date (YYYY-MM-DD): "). strip ()
 Empty validation if student_name == "" or date == "":

Check for date conflicts, Prevents double-booking on the same date. 
If all good: 
Adds booking as a dictionary.
: for booking in bookings[equipment_name]:
                                          if booking["date"] == date:
Then Add booking. 
bookings[equipment_name]. append ({
        "student": student_name,
        "date": date


[image: ]
The above screen shoot describes the phyton code that allow user: -
def view _ bookings (): Display all equipment and their booking. 
if not equipment _list: check if no equipment exists, nothing to show. 
for item in equipment _list: each equipment is processed one by one. 
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The above screen shoot describes the phyton code that allow user: -
def search _ bookings ():
 search_term = input ("Enter student or equipment name: "). strip (). lower () / Allows to search by student name and equipment name. 
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The above screen shoot describes the phyton code that allow user: -
How the menu function works 
def menu ():is the main control system. 
while True: keep the program running until EXIT.
        print ("1. Add Equipment")
        print ("2. Record Booking")
        print ("3. View Bookings")
        print ("4. Search Bookings")
        print ("5. Exit”) show the option 1. Add Equipment

  2. Record Booking
  3. View Bookings

 4. Search Bookings
5. Exit
choice = input ("Enter your choice: ") / give user a choice 
if choice == "1":
            add _ equipment () / if a user type 1, call the function add _equipment. 
        elif choice == "2":
            record _booking ()/ or   If user type 2, Run record_booking ()
        elif choice == "3":
            view _bookings () / Displays all bookings Calls view _bookings () function.
        elif choice == "4":
            search _bookings () / Calls search function Lets user find records.
        elif choice == "5":
            print ("Exiting system...") 
            break / break exits the while loop this stops the program.
        else:
            print ("Invalid choice. Please try again.\n") / If user enters anything else Program shows error message.
Menu () /Start the program and open the menu system immediately, 





[bookmark: _Toc228017087]3.Testing and debugging report
a) Why program testing?
Program testing is an essential part of software development because it ensures that a program operates correctly before it is released to users. It involves examining the system to detect errors, bugs, or unexpected behaviour that could impact its performance. By identifying and fixing these issues early, developers can improve the software’s quality, reliability, and efficiency. Testing also verifies that the program meets all its requirements and functions properly under different conditions, including both valid and invalid user inputs.
Moreover, program testing plays a key role in improving user experience by ensuring the system runs smoothly without crashes or incorrect outputs. It also helps reduce future costs, as fixing problems during development is easier and more cost-effective than addressing them after release. In addition, testing builds confidence in the system, making it more dependable and secure. Overall, program testing ensures that the software is stable, accurate, and suitable for real-world use.[5]
B) Errors in programming
In programming, errors are problems in the code that stop a program from working correctly or producing the right results. Example logical error 
A logical error in programming is a mistake in the design or reasoning of a program that causes it to produce incorrect results, even though it runs without any errors. Unlike syntax errors, which stop a program from running, logical errors allow the program to execute normally, making them more difficult to identify. These errors occur when the programmer uses incorrect logic, such as wrong calculations, incorrect conditions, or improper use of variables.
For instance, a program that calculates the total cost of items may produce an incorrect result if it forgets to include tax or discounts. Similarly, using the wrong comparison operator (such as > instead of <) can cause the program to make incorrect decisions and give unexpected outputs.
Logical errors are usually discovered through careful testing and debugging. Programmers use different test cases to compare expected results with actual outputs and identify inconsistencies. They may also review the program step by step to locate where the logic fails.
To correct logical errors, developers must carefully examine their code, check calculations and conditions, and ensure the program follows the correct sequence of steps. Although the program runs, logical errors can significantly affect accuracy and reliability.
How to fix logical errors 
Logical errors can be fixed by carefully checking the program’s logic to find where the mistake is happening. Since these errors do not stop the program from running, they are usually identified.
· By evaluating the program with different inputs and comparing the expected results with the actual output.
·  Debugging tools can also be used to run the program step by step, which helps locate the exact point where the logic goes wrong. Once the issue is found, the programmer can correct errors such as wrong calculations, incorrect conditions, or mistakes in the program’s sequence. Breaking the program into smaller sections and evaluating each part separately can also make it easier to find problems. In addition, reviewing the algorithm or plan before coding helps prevent logical errors in the first place.
· Overall, careful testing, debugging, and reviewing the code are the main ways to fix logical errors and improve program accuracy.
C) Example (including correct and incorrect user inputs)

[image: ]
[image: ]
[image: ]
[image: ]




· It is allowing same date   equipment booking. 

To demonstrate the solution to the logical error in the booking system, the validation process was improved so that duplicate bookings are properly prevented. Initially, the program only checked whether the date was already booked for a particular equipment. This created a logical error because it did not fully prevent duplicates, allowing the same student to book the same equipment on the same date more than once, which should not be allowed in a proper booking system.
To fix this issue, the condition inside the booking validation was updated. Instead of checking only the date, the program now checks both the student’s name and the booking date together. The corrected code ensures that a booking is only rejected if both values match an existing record. The improved condition is:


[bookmark: _Toc228017088]4.Evaluation
The purpose of this project is to design and develop a simple Python based system that allows staff to efficiently manage equipment such as laptops, projectors, and tablets. The system allows users to add equipment, record bookings, view booking records, and search for specific bookings using either student names or equipment names. Throughout the development process, I learned how to structure a functional program using Python and how to manage data using lists and dictionaries.







Challenges Faced
During the development of the system, several challenges were encountered. One of the most significant issues was designing a reliable booking validation system. Initially, the program allowed duplicate bookings because the condition used to check existing records was not detailed enough. It only checked the booking date, which meant that different users or even the same user could create duplicate entries unintentionally. This was identified as a logical error, and it required careful debugging and testing to resolve.
Another challenge was understanding how to effectively use nested data structures such as dictionaries containing lists of dictionaries. Since each piece of equipment needed to store multiple bookings, it was important to design a structure that could handle multiple entries without overwriting existing data. This required planning how to store student names and booking dates together in a structured format.
Input validation was also a challenge. The system needed to ensure that users did not enter empty values or incorrect information. Without proper validation, the program could store invalid data, which would affect the reliability of the system. Adding checks for empty inputs and incorrect equipment names helped improve the overall stability of the program.
Additionally, debugging the program required patience and attention to detail. Since Python does not always display errors for logical mistakes, testing different scenarios was essential to identify problems. I had to run multiple test cases to ensure that each function worked correctly under different conditions.

Solutions and Improvements During Development
To overcome these challenges, I improved the booking validation logic by updating the condition to check both the student’s name and the booking date. This ensured that duplicate bookings could not be created for the same student, equipment, and date combination. This correction significantly improved the accuracy of the system.
I also structured the data more effectively by using a dictionary where each equipment item acts as a key, and the value is a list of booking records. Each booking record is stored as a dictionary containing the student’s name and the booking date. This structure made it easier to manage and retrieve data efficiently.
To improve input validation, I added conditions to check whether the user input was empty or invalid. This helped prevent incorrect data from being stored in the system. In addition, I used loops and conditional statements to ensure that the program responded correctly to user actions.
Testing also played a major role in improving the system. I created multiple test cases, including valid inputs, invalid inputs, duplicate bookings, and search operations. These tests helped confirm that the system worked correctly and allowed me to identify and fix errors early.

Future Improvements
Although the current system is functional, there are several improvements that could be made in the future to enhance its usability and performance. One major improvement would be the addition of a graphical user interface (GUI). Now, the system operates through a command-line interface, which may not be very user-friendly for non-technical staff. A GUI would make the system easier to use and more visually appealing.
Another important improvement would be implementing persistent data storage. Currently, all data is stored in memory using lists and dictionaries, which means that all bookings are lost when the program is closed. By integrating a database such as SQLite or using file handling techniques, the system could save data permanently and allow information to be retrieved later.
Additional features could also be added to improve functionality. For example, the system could include the ability to edit or delete existing bookings. This would allow staff to make changes easily without needing to re-enter all information. A calendar view showing equipment availability could also be useful for preventing scheduling conflicts.
Finally, the system could be expanded to include notifications or reminders for upcoming bookings. This would help staff and students stay informed about scheduled equipment usage.



Self-Reflection
Throughout this project, I gained valuable experience in Python programming and software development. Before starting this project, I had limited experience working with structured programs that involved multiple functions and data structures. However, as I progressed, I developed a better understanding of how to organise code into reusable functions, making the program easier to manage and maintain.
One of the key skills I developed was working with lists and dictionaries. I learned how to store complex data such as multiple bookings for different equipment and how to access and modify that data efficiently. This helped me understand the importance of data structures in real-world applications.
I also improved my critical thinking skills. When I encountered logical errors, I had to carefully analyse the program, evaluate different inputs, and identify where the logic was failing. This process taught me how important testing and debugging are in software development. I learned that even if a program runs without errors, it may still produce incorrect results if the logic is flawed.
Overall, this project has helped me grow as a developer. I now feel more confident in writing Python programs, structuring code logically, and debugging errors effectively. I also understand the importance of planning and testing before finalising a system. This experience has provided a solid foundation for future programming projects and has improved my ability to think logically and solve problems systematically.[6]

[bookmark: _Toc228017089]Conclusion
In conclusion, the Equipment Booking System for Bright Minds Academy successfully demonstrates how technology can be used to replace manual booking processes with a more efficient digital solution. Despite challenges such as logical errors, data management issues, and input validation problems, these were resolved through careful debugging and testing. The system now provides a functional solution for managing equipment bookings. With further improvements such as a GUI, database integration, and additional features, the system could be developed into a fully professional application suitable for real-world use.
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The appendices provide supporting evidence for the Equipment Booking System. The complete source code is stored on GitHub: 
https://github.com/nigist-code/NIGIST2413141.git It includes Python functions for adding equipment, managing bookings, viewing, and searching data. Testing was conducted using both valid and invalid inputs to ensure accuracy. Example outputs and pseudocode illustrate system behaviour. The development used Python, to support coding, testing, and version control.

image1.png




image2.png




image3.png
Search by
student name
or Equipment

Display all
booking Checkbooting
)1

]
save booking

e Display result

1]

[
. oo save booking @ ﬂ

i





image4.png
équipment_list =[]
bookings = {}




image5.png
def add_equipment():
name = input("Enter equipment name: ").strip()

if name == "":
print("Equipment name cannot be empty.\n")
return

if name in equipment_list:
print("Equipment already exists.\n")
else:
equipment_list.append(name)
bookings[name] = []
print(f"{name} added successfully.\n")
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def record_booking():
equipment_name = input("Enter equipment name: ").strip()

if equipment_name not in equipment_list:
print("Equipment not found.\n")
return

student_name = input("Enter student name: ").strip()
date = input("Enter booking date (YYYY-MM-DD): ").strip()

if student_name == or date == 3
print("Invalid input. Fields cannot be empty.\n")
return

for booking in bookings[equipment_name]:
if booking["date"] == date:
print("This equipment is already booked on that date.\n")
return

bookings[equipment_name].append({
"student”: student_name,|
"date": date

)l

print("Bookine recorded successfullv.\n")
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def view_bookings():
if not equipment_list:
print("No equipment available.\n")
return

for item in equipment_list:
print(f"\nEquipment: {item}")

if not bookings[item]:
print(" No bookings.")
else:
for b in bookings[item]:
print(f" Student: {b['student']} | Date: {b['date']}")
print()
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def search_bookings():
search_term = input("Enter student or equipment name: ").strip().lower()

found = False
for item in equipment_list:

if search_term in item.lower():
print(f"\nEquipment: {item}")
for b in bookings[item]:
print(f" Student: {b['student']} | Date: {b['date']}")
found = True

for b in bookings[item]:
if search_term in b["student"].lower():
print(f"\nEquipment: {item}")
print(f" Student: {b['student']} | Date: {b['date']}")
found = True

if not found:

print("No matching records found.\n")
else:

print()
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def menu():
while True:

print("=== Equipment Booking System ===
print("1. Add Equipment")
print("2. Record Booking")
print("3. View Bookings")
print("4. Search Bookings")
print("5. Exit")

choice = input("Enter your choice: ")

if choice == "1":
add_equipment()

elif choice == "2":
record_booking()

elif choice == "3":
view_bookings()

elif choice == "4":
search_bookings()

elif choice == "5":
print("Exiting system...")
break

else:
print("Invalid choice. Please try again.\n")

menu()
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