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[bookmark: _Toc227532530]INTRODUCTION
Bright Minds Academy, a small private tutoring centre recognised for its personalised learning approach, currently manages equipment bookings, such as laptops, projectors, and tablets, using handwritten notes. This manual method often leads to double bookings, lost information, and unnecessary confusion among tutors. To streamline operations and ensure equipment is allocated accurately, the academy plans to implement a simple computer‑based booking system. This system will enable staff to record, monitor, and manage equipment reservations more efficiently, reducing errors and improving daily workflow.
Release by Van Rossum in February 1991. Python is a simple, yet powerful programming language designed for readability and flexibility. It includes features that support functional programming, making it easy to learn and apply functional techniques and design patterns that shape programming style and software development [1].
Python is an ideal choice for building a simple booking system because it is easy to learn, highly adaptable, and well‑suited for small‑scale applications like the one required by Bright Minds Academy.
[bookmark: _Toc225522856][bookmark: _Toc227532531]1 Analysis
This software solution can provide several useful features that improve how Bright Minds Academy manages equipment. These functions replace the old paper‑based method and help prevent issues such as double bookings.
[bookmark: _Toc227532532]1.1 Add New Equipment (e.g., laptops, tablets, projectors).
The system enables staff to add new equipment items, such as laptops, tablets, or projectors. Each item is stored in a list for easy access and display, ensuring the equipment inventory stays accurate and up to date [2].
· Staff can add new equipment. The program will check for duplicates before adding new equipment.
· Store equipment names in a list for quick access.
· Display all available equipment so staff can see what the centre owns.
Staff can view all equipment useful for confirming what is already in the system

[bookmark: _Toc227532533]1.2 Record Bookings
Booking creation involves streamlined processes and design choices that enhance efficiency, improve the user experience, and support effective resource management [3].
The system lets staff assign equipment to a student for a selected date, storing each booking as a dictionary in a list. It checks for existing bookings on that date and alerts the user if the equipment is already taken, preventing double bookings and ensuring accurate records.
· Staff can record a booking by entering the equipment name, student name, and booking date.
· Each booking is stored as a dictionary inside a list for easy organisation.
· The system checks existing bookings to prevent the same equipment from being booked on the same date.
[bookmark: _Toc227532534]1.3 View Booking Records
Several referenced systems support viewing booking records, especially those focused on reservation management and user interaction with booking data [4].
The system displays a clear list of all bookings, showing which equipment is booked, who booked it, and the booking date. It also identifies equipment that is currently available. This gives staff an immediate overview of equipment status and supports better planning and organisation.
· Show all bookings in a clear list.
· Display equipment and their booking status (booked or available).
· Show which student has booked each item and on what date.

[bookmark: _Toc227532535]1.4 Simple Search Function

The system allows staff to search for bookings using either a student’s name or an equipment name. This provides quick access to specific records without manually checking the full list, improving efficiency and overall organisation.
· Search by student name to find all their bookings.
· Search by equipment name to see when it is booked.
· Provide quick access to relevant information without scrolling through all records.

[bookmark: _Toc227532536]1.5 Low‑Booking Alerts
The system reduces wait times and avoids overbooking by monitoring real‑time streaming data, enabling it to detect low booking activity and adjust availability or issue alerts as needed [5].
The system includes a simple alert feature that notifies staff when bookings drop below a set threshold. This helps identify under‑used equipment and highlights when resources may not be fully utilised.

[bookmark: _Toc227532537]1.6 User‑Friendly Interface
Python enables developers to build accessible, responsive interfaces with elements such as windows, buttons, menus, and text boxes [6].
The system uses a simple text‑based menu, making it easy for staff with limited technical experience to navigate. Clear instructions and straightforward options ensure the interface is accessible and easy to learn.

[bookmark: _Toc227532538]1.7 Scalability
A data‑centric Python workflow tested on a cluster showed strong scalability and performance on both CPUs and GPUs, demonstrating the promise of optimized Python in distributed environments [7].
The system is designed to support future expansion, allowing additional features, such as booking cancellations, equipment categories, or data storage to be added later. This ensures the solution can grow and adapt to the academy’s evolving needs.

Alongside its core features, the system must meet several quality standards to ensure reliable performance and suitability for everyday use.
· Reliability: The system should consistently maintain accurate booking data, ensuring information remains dependable and error‑free.
· Performance: Key actions such as adding equipment, recording bookings, and retrieving records should respond quickly to support smooth and efficient operation.
· Security: Booking data must be stored safely to prevent accidental loss or corruption, protecting the integrity of all records.
· Accessibility: The interface should be straightforward and easy to use for all staff, including those with limited technical experience, ensuring essential features are clear and accessible.
This booking system helps Bright Minds Academy prevent double bookings by storing equipment and booking details in easy‑to‑manage Python lists and dictionaries. Staff can quickly add equipment, record bookings, check availability, and search for information. The program is straightforward to use and offers a practical introduction to organising and managing data in Python.

[bookmark: _Toc225522857][bookmark: _Toc227532539]2. Software Design and Development 

Software design and development use various methods and tools to improve project efficiency and quality. Agile methodologies, supported by platforms like JIRA, help teams collaborate, track issues, and manage projects more effectively [8].
Bright Minds Academy needs a simple system to manage equipment bookings, allowing tutors to schedule items, check availability, and avoid double‑booking.
[bookmark: _Toc227532540]2.1 Design
Software design patterns provide proven solutions to recurring programming problems, offering reusable guidance that improves system structure. They support multiple stages of development including analysis, design, and architecture by helping developers create more organised and efficient software [9].

[bookmark: _Toc227532541]A) Flowchart
Flowcharts visually map out the steps and logic of a solution, making complex processes easier to understand and communicate [10].
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[bookmark: _Toc227532542]B) Pseudo-code
Pseudo‑code provides an informal way to express algorithms, helping translate human‑readable steps into actual source code. Research has explored how pseudo‑code is created and how it can be automatically converted into executable programs using algorithmic methods and machine‑learning techniques [11].

In this study the pseudocode designed is composed of six (6) steps which are:
Step 1 Tutor Login
Step 2 Select Equipment
Step 3 Enter Booking Date
Step 4 Check Availability
Step 5 Save Booking
Step 6 Confirmation

Step1: Tutor Login
PROMPT “Enter Tutor ID”
INPUT TutorID

IF StudentID NOT in TutorDatabase THEN
    DISPLAY “Tutor not recognised”
    DISPLAY “Access Denied”
     END
ENDIF

Step2: Select Equipment
DISPLAY “Available equipment: Laptops, Projectors, Tablets.”
PROMPT “Select equipment to book:”
INPUT EquipmentType

Step3: Enter Booking Date
PROMPT "Enter booking date (DD/MM/YYYY):”
INPUT bookingDate

Step4: Check Availability
CALL Check Availability (equipmentType, bookingDate) RETURNING is Available.
IF is Available = FALSE THEN
     DISPLAY “Equipment unavailable on this date.”
     DISPLAY “Choose an option”
     DISPLAY "1. Try another date”
      DISPLAY "2. Select different equipment"
       INPUT choice


        IF choice = 1 THEN
            GO TO Step 3
        ELSE IF choice = 2 THEN
            GO TO Step 2
        ELSE
            DISPLAY "Invalid option. Ending booking process."
            END
        ENDIF
    ENDIF


  Step 5: Save Booking
  CREATE bookingRecord
   bookingRecord.tutorID = tutorID
   bookingRecord.equipmentType = equipmentType
   bookingRecord.bookingDate = bookingDate

   SAVE bookingRecord TO BookingDatabase


    Step 6: Confirmation
    DISPLAY "Booking Successful!"
    DISPLAY "Tutor: " + tutorID
    DISPLAY "Equipment: " + equipmentType
    DISPLAY "Date: " + bookingDate

END

The system helps tutors at Bright Minds Academy book classroom equipment without double bookings. It first checks that the tutor is valid, then allows them to choose an item and enter a booking date. The system compares this request with existing bookings to see if the equipment is already taken. If it is unavailable, the tutor can pick a new date or choose another item. If it is free, the system records the booking and confirms the reservation.

[bookmark: _Toc225522859][bookmark: _Toc227532543]2.2 Implementation Decisions
Data Structures 
The system stores bookings using a list of dictionaries, where each dictionary holds the tutor’s name, equipment type, and booking date.
Justification:
The list structure makes it easy to loop through bookings when checking availability or displaying records.
Dictionaries provide simple key value access, keeping each booking organised and easy to manage.
This approach is lightweight, flexible, and appropriate for a small‑scale booking system.



Variables Used
	Variable Name
	Type
	Purpose

	Bookings
	List
	Store all bookings Records

	Name
	String
	Hold the Name during booking creation

	Equipment Type
	String
	Store the selected equipment

	Date
	String/date
	Store the date of the booking

	Choice
	Integer
	Store the user’s menu selected



These variables were selected for clarity and simplicity, helping keep the program easy to understand and maintain.

Programming Constructs
Control Structures 
IF/ELSE statements
The if‑else statement is a basic conditional structure that allows a program to choose between two actions based on whether a condition is true or false [12].

Used to validate menu selections, check equipment availability, and manage invalid input.
Justification: They provide clear decision‑making logic and help prevent double‑booking.
Loops (WHILE and FOR)
Loops such as WHILE and FOR are essential for repeating code. FOR loops are often preferred for structured repetition, and research shows that while performance differences are small for short loops, optimised versions become more noticeable as iteration counts increase [13].
· A WHILE loop keeps the main menu active until the user chooses to exit.
· A FOR loop scans existing bookings to detect conflicts.
Justification: Loops support continuous program operation and efficient searching through stored data.
Functions
Functions streamline workflows, reduce repetition, and enhance analysis by allowing easy use of specialised libraries [14]. 
The program is organised into functions such as addBooking(), viewBookings(), and checkAvailability(), each handling a specific task.
Justification:
Using functions improves readability, keeps the code modular, makes testing and maintenance easier, and allows important logic like availability checking to be reused efficiently.
Error Handling 
Python’s exception handling is harder to test effectively, leading to lower coverage and a need for better testing support [15].
Basic validation is used to prevent invalid menu choices, empty inputs, and duplicate bookings.
Justification:
These checks ensure the system runs reliably and avoids incorrect or conflicting data entry.
Python Modules and Libraries
The system mainly relies on Python’s built‑in features. When used, the datetime module helps validate date formats and ensures bookings use correctly formatted, real dates, reducing input errors and improving data consistency.
[bookmark: _Toc227532544]2.3 Source Code

Add Equipment Function
The context provided does not directly explain how to build an “Add Equipment” function in Python, but useful parallels can be drawn from Python‑based management and diagnostic systems that handle equipment or component tracking [16].
[image: ]
Explanation of the Add Equipment Function
The add Equipment function enables staff to easily update the equipment inventory by performing four key tasks:
· Prompts staff to enter the name of new equipment.
· Stores the entry in a list for record‑keeping and future access.
· Confirms the addition to reassure users that the process was successful.
· Maintains an up‑to‑date inventory, ensuring all equipment is accurately tracked.

Staff can add new equipment. The program checks for duplicates before adding.
Staff can view all equipment. Useful for confirming what is already in the system.
Menu System. Easy for non-technical staff to use.


Record bookings Function
The publications do not directly cover how to design or implement a “record bookings” function in Python, but they do provide useful foundational concepts and tools that can support the development of such a feature [17].

[image: ]

Explanation of the Record Booking Function 
· Bookings_List = [] Creates an empty list that will hold all booking records.
· def record_Booking (): Defines the function responsible for creating new bookings.
· Input prompts Collects the student’s name, the equipment being booked, and the booking date.
· Conflict check Scans existing bookings to see if the same equipment is already reserved on the chosen date. If a clash is found, the function alerts the user and stops to prevent double booking.
· Booking creation Saves the new booking as a dictionary containing the student, equipment, and date.
· Confirmation message Notifies the user that the booking has been successfully recorded.
A full view of all equipment even items no booked are shown. 
History of booking: each date and student are listed.
Staff can quickly see what is free or booked

The record Booking function keeps each reservation unique, prevents scheduling conflicts, and ensures all booking records remain organised and easy to access.


View all bookings
[image: ]The idea of providing users with a way to view all existing bookings is a common feature across many of the reservation‑management systems discussed in the referenced publications, particularly those that rely on digital platforms to organise and track reservations [18]

[image: ]
Explanation of View all Bookings Function
The View All Bookings function displays every booking stored in the system, giving users a full overview of equipment usage. It retrieves all booking records and presents them in a simple list showing the equipment, the person who booked it, and the booking date. If no bookings exist, the system notifies the user; otherwise, it lists each booking so the schedule can be reviewed easily.
1. It begins by checking whether any bookings are stored. If the bookings list is empty, the function displays a message indicating that no records are available.
2. If bookings exist It prints a header (“All bookings records.”).
3. Loops through each booking for every booking dictionary b, it prints:
· the equipment name
· the student who booked it
· the date of the booking





Simple search Booking Function
A basic search‑booking function usually allows users to check availability and make reservations through an interface that connects to a backend system responsible for managing bookings and tracking resource status. [19]
[image: ]

Explanation of the search Booking Function
· def search_Booking (Bookings_List): Defines the function and takes the full list of bookings as input.
· Input prompt
The user enters a keyword, which may be a student’s name, an equipment name, or a date. This flexible approach allows staff to search using any relevant detail.
· Search process
The function loops through each booking and checks whether the keyword appears in the student, equipment, or date fields. All text is converted to lowercase to ensure the search is case‑insensitive.
· Collecting results Any booking that matches the keyword is added to a results list.
· Displaying results If matches are found, the function prints each booking clearly. If no matches are found, it informs the user that there are no results
How it works:
Search both fields (booking [“student”])
                               (booking [“equipment”])
Case – insensitive
“clement”, “Clement” or “CLEMENT” all work
Shows all matching bookings: useful when a student has multiple bookings or equipment is used often.

The search_Booking function allows staff to quickly locate bookings by matching a keyword with student names, equipment, or dates, returning all relevant results or notifying the user when no matches are found
[bookmark: _Toc225522861]
[bookmark: _Toc227532545]3. Testing and Debugging Report 
[bookmark: _Toc227532546]a) Importance of Programme Testing in Software Development
Programme testing is vital because it ensures software functions correctly, reliably, and safely before release. It helps identify bugs and weaknesses early, preventing larger issues later in development. Testing also verifies that the software meets user requirements, behaves as expected, and handles unexpected inputs effectively. Overall, it improves quality, reduces long‑term maintenance costs, and increases user confidence in the final product [20].
[bookmark: _Toc227532547]b) Types of Errors in Programming and How to Fix Them
In python, errors are what disrupt the normal flow of a program. Errors typically occur due to issues in the code that need to be fixed.
1)Types of Errors in programming 
· Syntax Errors
Syntax errors occur when the code breaks the rules of the programming language, making it impossible for the computer to interpret or run the program. These structural or grammatical mistakes such as missing symbols, incorrect indentation, or misspelled keywords are often simple but can completely stop the program from executing [21].
Common causes: Missing quotes””, brackets (), Incorrect indentation, Misspelled keywords, Mixing tabs and spaces, Invalid characters inside strings.
Examples:
print ("Hello, World!)   # SyntaxError: Missing a quote
How to fix Syntax Errors:
1. Read the error message carefully, as it usually identifies the exact line causing the issue.

2. Check for any missing or extra symbols such as brackets, quotes, or parentheses.


3. Make sure your indentation is consistent throughout the code, preferably using spaces instead of tabs.

4. Correct any misspelled variables, functions, or keywords.



· Runtime Errors
These occur while the program is running and usually result from logic errors, such as trying to divide by zero, accessing an undefined variable, or referencing an invalid index in a list [22].
Examples:
X = 10 / 0 # ZeroDivisionErrors: Division by zero

How to fix Runtime Errors:
1. Read the error message carefully, it tells you what went wrong and where it happened.

2. Identify the error type (e.g. NameError, IndexError, ZeroDivisionError) to understand the cause.


3. Correct the underlying logic by defining variables, checking list lengths, and validating inputs.

4. Use try/except blocks and finally block to handle errors safely without crashing the program.




5. Apply debugging techniques such as print statements, assertions, and inspecting exception details to trace the issue.

Example of fixing a runtime error with try, except and finally blocks:
Try:
     X = 10 / 0 # this will raise a ZerodivisionError
Except ZeroDivisionError:
       Print(“Error: Division by Zero!”)
Finally:
        Print (“This block will always execute, regardless of whether an exception occurred or not

Output:
Error: Division by Zero
This block will always execute, regardless of whether an exception occurred or not

· Logical Errors
These errors occur when the code runs without crashing but does not produce the expected output. Logical errors are more difficult to identify because the program runs without interruptions [23].
Example:
Def add (a, b):
       Return a - b # this is a logical error if the intended operation was addition

How to fix Logical Errors:
1. Be clear about the program’s intended behaviour so you know what the correct output should be.

2. Work through the code step‑by‑step to see where the actual behaviour diverges.


3. Check for common logic issues such as incorrect loop ranges, wrong comparisons, or variables being reset accidentally.

4. Use debugging tools like print statements, assertions, and breakpoints to inspect values and assumptions.


5. Test small sections of the code independently to isolate where the logic fails.

Errors in Python help keep programs stable by preventing unexpected crashes. Using try, except, and finally lets you handle runtime issues safely and perform any required cleanup. You can also use raise to create custom exceptions for specific situations. Python’s wide range of built‑in exceptions makes it easier to manage common error cases effectively.

[bookmark: _Toc227532548]C) Testing for validating the Booking System
Python’s automated testing frameworks, such as unittest and unittest. mock, help validate booking systems by detecting bugs early and managing test cases efficiently. They simulate booking scenarios to verify each component’s reliability and correctness [24].
Test Case1: Add Equipment: Valid
[image: ]Expected Result:
Equipment name is added to the list.
Confirmation message displayed.
To add a new equipment.
Choose the option 1
Enter a name of equipment: e.g. Camera1
Equipment “camera1” added successfully
Comment: Passed, System correctly accepts valid equipment names






[image: ]


Test Case 2: Duplicate Equipment EntryExpected Result:
System should detect the duplicate.
Display an error message.
Do not add the item again.

Output: ERROR Laptop1 already exists.
Comment:  
Passed, duplicate validation works correctly.

[image: ]




Test Case3: Record Booking validExpected Result:
Booking is stored.
Confirmation message displayed.
Comment:  
Passed, valid bookings are accepted.



[image: ]
Test Case4: Record Booking Equipment Already Booked[image: ]
Expected Result:
System detects a clash.
Prevents double booking.
Displays an error message.
Comment:  Passed 
conflict detection works as intended.










Test Case5: View bookingExpected Result:
System returns all bookings
Comment:
All bookings appeared

[image: ]

Test Case6: Search bookings
Expected Result:
System returns all bookings containing “Alina”.


[image: ]





[image: ]Comment: 
Passed, search returns correct results
Projector A booked by Alina on 2025-06-15





The test cases results confirm that the system handles inputs correctly, blocks invalid or duplicate entries, prevents double bookings, performs accurate searches, and gives clear user feedback. Overall, they show that the validation works reliably in all situations.



[bookmark: _Toc227532549]4. Evaluation 

[bookmark: _Toc227532550]A) Challenges Faced
During the development of the booking system, I encountered several challenges. Ensuring accurate user input validation particularly preventing duplicate equipment entries and avoiding double bookings required careful planning and testing. I also faced debugging issues such as undefined variables, indentation mistakes, and incorrect string formatting. I addressed these problems by testing each function individually, analysing error messages, and restructuring parts of the code to improve clarity and reliability. Through repeated testing and refinement, the system became more stable, consistent, and easier to maintain.
[bookmark: _Toc227532551]B) Future Improvement
Future improvements could include adding persistent data storage, introducing a GUI (Graphical User Interface) or web interface for better usability, and implementing features like time‑slot management, user roles, and automated notifications to make the system more robust and scalable.
[bookmark: _Toc227532552]C) My reflections
This project strengthened my understanding of Python and core software development practices. I learned how to structure programs using clear, reusable functions and apply validation to maintain data accuracy. Debugging improved my ability to interpret errors and understand how different parts of the system interact. I also gained experience designing test cases and saw how essential testing is for building reliable software. Overall, the project helped me grow as a developer by improving my problem‑solving skills, attention to detail, and confidence in creating functional applications.
My end‑of‑year project focused on developing hotel management software. Throughout this work, I gained valuable knowledge and practical skills that strengthened my ability to design and complete the project effectively.
[bookmark: _Toc227532553]CONCLUSION
The Student Equipment Booking System successfully replaces Bright Minds Academy’s paper‑based process with a simple, reliable digital solution. By analysing the requirements, designing clear algorithms, and implementing the system using Python lists, dictionaries, and functions, the project delivers all core features: adding equipment, recording bookings, viewing records, and performing searches. Testing and debugging ensured the program works correctly under different conditions, and the final system provides a more organised and efficient way for staff to manage equipment. Overall, the project demonstrates how a straightforward Python application can effectively solve a real operational problem while supporting good software development practices.
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#
# Add New Equipment

def add_equipment(): 1usage

print("\nAdd New Equipment)
name = input(“Enter the name of equipment (e.g. Laptopl, ProjectorA): ").strip()

if name == "":
print("ERROR: Equipment name cannot be empty
return

if name in Equipment_List:
print(f"ERROR: '{name}' already exists.")
return

Equipment_List.append(name)
print(f"Equipment '{name}' added successfully
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29 # Record Booking

30 B e

31 def record_booking(): 1usage

) print("\nRecord a Booking")

33

34 equipment = input(“Enter equipment: ").strip()

35 student = input("Enter student: ").strip()

36 booking_date = input("Enter date (YYYY-MM-DD): ").strip()

37

38 # Check equipment exists

39 if equipment not in Equipment_List:

40 print (f"ERROR: Cannot book '{equipment}' because it is not in the system.")
41 return

42

43 # Check for double booking

44 for booking in Bookings_List:

45 if booking["equipment"] equipment and booking["date"] booking_date
46 print (f"ERROR: {equipment} is already booked on {booking_date}.")
47 return

48

# Add booking
new_booking = {

"equipment”: equipment,
"student”: student,

"date": booking_date

Bookings_List.append(new_booking)
print(f"Booking recorded: {equipment} for {student} on {booking_date}")
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def show_bookings(): 1usage
print("\nAll Booking Records:

if not Bookings_List:
print("No bookings recorded.")
return

for b in Bookings_List:
print(f"- {b['equipment']} booked by {b['student']} on {b['date']}")
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#
# View Booking Status

by Equipment

def view_equipment_status(): 1usage

print("\nEquipment Booking Statu

if not Equipment_List:
print("No equipment recorded.")

return

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

found = False

for b in Bookings_List:

if b["equipment" item:
print(f" - Booked by {b['student']} on {b['date']}")
found = True

if not found:
print("

- No bookings yet.")
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def search_bookings(): 1usage
print("\nSearch Bookings")
keyword

input("Enter a keyword (student, equipment, or date): ").strip().lower()

results

[l

for b in Bookings_List:
if (keyword in b["student"].lower() or
keyword in b["equipment"].lower() or
keyword in b["date"].lower()):
results.append(b)

if not results:
print(f"No bookings found for '{keyword}'.")
else:
print(f"\nSearch results for '{keyword}

for r in results:
print(f"- {r['equipment']} booked by {r['student']} on {r['date']}")
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