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This report describes the design, development and testing of a Python program for Bright Minds Academy, a small private tutoring centre that provides personalised learning sessions. Now, all equipment bookings are recorded on paper, which causes regular problems - the same piece of equipment can get booked by two different tutors on the same day, and there is no easy way to check who has what or for how long.
The goal of this project was to build a simple computerised booking system to replace the paper records. The program lets staff manage a list of students, a list of equipment, and bookings that link the two together with a start and end date. It runs in the console using a numbered menu. According to the Python documentation, classes are a useful way to organise related data together, which is why this solution uses a student class, an Equipment class and a Booking class to represent each type of record [1].
I decided for the program using flowcharts and pseudocode before writing code. In my program I used classes, lists, for and while loops, if/elif/else and string methods.


[bookmark: _Toc228227120]Analysis
[bookmark: _Toc228226889][bookmark: _Toc228227121]Requirements Analysis
Bright Minds Academy has no system for managing equipment bookings. Tutors write them down by hand, which works up to a point but causes several problems. The same item can be booked by two tutors for overlapping dates. Student names can be written incorrectly or left out. Paper records can get lost.
A program that stores records in memory and checks inputs before saving them can fix all these problems. Even a simple console application can prevent duplicate bookings, enforce required fields, and validate date formats. Using classes to represent students, equipment and bookings makes the code easier to read and extend, which is recommended when data has multiple related attributes [2].
The program manages three types of data: students (first name, last name), equipment (name), and bookings (a student object, an equipment object, a start date and an end date). Staff can add and remove both students and equipment and can create and cancel bookings. If a student or equipment item is removed, any bookings connected to it are automatically removed too.
[bookmark: _Toc228227122]Functional Requirements
The functional requirements for the Equipment Booking System were identified based on the main tasks that staff need to do like managing students, equipment, bookings and were presented in the table below.
	Requirement
	Description

	Add student
	Staff can register a new student with first and last name

	Remove student
	Staff can delete a student and their bookings are removed too

	View students
	Staff can see a list of all registered students

	Add equipment
	Staff can register a new equipment

	Remove equipment
	Staff can delete equipment and bookings are removed too

	View equipment
	Staff can see a list of all equipment

	Record booking
	Staff can create a booking with a student, equipment, start date and end date

	Prevent booking equipment with conflict dates
	The same equipment cannot be booked if that equipment is already booked for same dates

	View bookings
	Staff can see all current booking records

	Cancel booking
	Staff can cancel a booking by its number

	Search by student
	Staff can enter a student name and see all their bookings

	Search by equipment
	Staff can enter equipment name and see its status
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The non-functional requirements focus on how the system should perform rather than what it does. They ensure that the program is easy to use. The main non-functional requirements are shown in the table below.
	Requirement
	Description

	Usability
	The menu must be clear enough for non-technical staff to use

	Simplicity
	The code uses only basic Python, no external libraries or databases needed

	Reliability
	The program should not save records with empty or invalid data

	Maintainability
	Functions have clear names and responsible for only one specific task.
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Three flowcharts were created before writing the code to plan the logic of the main parts of the program.
Figure 1 shows the main program loop. The program displays the menu until the user selects 0 to exit. Each option calls a different function.
[image: End
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Figure 1. Main Program Flowchart

Figure 2 shows the record booking function. Several checks must pass before a booking object is created and added to the list. If any check fails, the function prints an error and returns to the menu immediately.
[image: The image illustrates a decision-making flowchart for booking equipment, starting with the display menu and leading to options for entering student details, equipment selection, and checking availability.

AI-generated content may be incorrect.]
Figure 2. Record Booking Flowchart
Figure 3 shows the search by equipment function. It gets equipment status to display it, then loops through all bookings to show any records for that equipment.
[image: The image depicts a user interface flow for a display menu with options to search for equipment, enter a name, and confirm its validity, followed by displaying booking information.

AI-generated content may be incorrect.]
Figure 3. Search by Equipment Flowchart
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CREATE Student class with first_name, last_name, full_name()
CREATE Equipment class with name
CREATE Booking class with student, equipment, start_date, end_date

SET students list with sample Student objects
SET equipment_list with sample Equipment objects
SET bookings to empty list
SET running to True

WHILE running is True:
    DISPLAY menu
    GET choice from user

    IF choice is 1  -> call add_student()
    IF choice is 2  -> call remove_student()
    IF choice is 3  -> call view_students()
    IF choice is 4  -> call add_equipment()
    IF choice is 5  -> call remove_equipment()
    IF choice is 6  -> call view_equipment()
    IF choice is 7  -> call record_booking()
    IF choice is 8  -> call view_bookings()
    IF choice is 9  -> call cancel_booking()
    IF choice is 10 -> call search_by_student()
    IF choice is 11 -> call search_by_equipment()
    IF choice is 0  -> print goodbye, set running to False
    ELSE            -> print invalid option

END WHILE
[bookmark: _Toc228227128]Record booking
IF students list is empty THEN
    show message
    RETURN
END IF

IF equipment_list is empty THEN
    show message
    RETURN
END IF

GET first_name, last_name from user
CALL find_student() -> returns Student object or None

IF student is None THEN
    show error
    RETURN
END IF

DISPLAY all equipment with their status

GET equipment name from user
CALL find_equipment() -> returns Equipment object or None

IF equipment is None THEN
    show error
    RETURN
END IF

GET start_date from user

IF is_valid_date(start_date) is False THEN
    show error
    RETURN
END IF

GET end_date from user

IF is_valid_date(end_date) is False THEN
    show error
    RETURN
END IF

CONVERT start_date and end_date into comparable date values

IF end_date is before start_date THEN
    show error
    RETURN
END IF

CALL is_equipment_booked_on_dates() -> returns existing Booking or None

IF conflict found THEN
    show error
    RETURN
END IF

CREATE Booking(student, equipment, start_date, end_date)
ADD booking to bookings list

DISPLAY success message
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GET equipment name from user
CALL find_equipment() -> returns Equipment object or None

IF equipment is None THEN
    show error
    RETURN
END IF

CALL get_equipment_status()
DISPLAY equipment name
DISPLAY equipment status
[bookmark: _Toc228227130]Implementation Decisions
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The program uses three classes to organise data. The student class stores first name and last name and has a full name method that joins them together. The equipment class stores a single name attribute. The booking class stores references to an actual student object and an actual equipment object, plus start date and end date as strings. Using objects rather than plain strings means that when a booking refers to a student, it refers to the same object in memory - so if the student's data were ever updated, the booking would automatically reflect the change. According to the Python documentation, this is one of the key advantages of using classes [1].
The three global lists - students, equipment list and bookings - store the objects. A list is the right choice here because the main operations are appending new items, iterating through existing items and removing items, which lists handle well without needing any additional tools.
The main while loop in run_program() keeps the menu running until the user selects 0. The boolean variable running controls when the loop stops. This is a clean pattern for console menus because the number of iterations is not known in advance [3].
The find_student() and find_equipment() helper functions use a for loop to search through the relevant list and return the matching object. If no match is found, they return None. The calling function then checks whether the result is None and stops early if so. This is a common Python approach for showing that no matching item was found [3].
[bookmark: _Toc228227132]Key Programming Constructs
When a student or equipment item is removed, the code uses a while loop to go through the bookings list and remove any connected bookings. A while loop is used instead of a for loop here because removing items from a list while iterating over it with for can skip items. Using a while loop with a manual index avoids this problem.
The overlap check in is_equipment_booked_on_dates() uses a simple condition: a new booking overlaps an existing one if the new start date is on or before the existing end date AND the new end date is on or after the existing start date. This covers all overlap cases, including when one booking is entirely inside another [4].
The search_by_equipment() function allows the user to enter an equipment name and check its current status. It calls find_equipment() to locate the equipment object. If the equipment is not found, the function displays an error message and stops. If it is found, the function calls get_equipment_status() and displays whether the item is available or currently booked.
[bookmark: _Toc228227133]Date Validation
The is_valid_date() function checks dates without using any imported modules. It first checks the length and position of the hyphens using string indexing. It then slices the string into three parts - year, month and day — and calls .isdigit() on each to confirm they contain only digit characters before converting them to integers. After that it checks the integer values are within valid ranges, using a list of days per month and a separate is_leap_year() helper to handle February correctly.

[bookmark: _Toc228227134]Source Code
Full source code is available at: https://github.com/Hilo8617/PSCAssignmentIF.git
[image: This image shows a Python class structure for a student equipment booking system, including classes for Student, Equipment, and Booking, with attributes for names, start and end dates.
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This part of the code creates three classes: student, equipment and booking.
The student class stores a student’s name and last name. It has a full name function that combines the last names. This way I can easily show the name instead of writing the first and last names separately.
The equipment class is simple. It just stores the equipment name, like a laptop or tablet.
The booking class ties everything together. It stores which student borrowed which equipment and the start and end dates of the booking. This helps to keep track of bookings and check availability.
Using classes helps organise the program. It groups related data together making it easier to manage and add to later.
The student class is useful for storing student details. The equipment class stores equipment names. The booking class stores booking information.
This makes the program more organised. I use classes to group data. It helps with managing the code.
I can easily add new features. The classes make it simple to expand the program.
[image: A simple Python function prompts the user to input an equipment name, checks if it's not empty and if it doesn't already exist, then adds it to a list of equipment.
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This function is adding equipment to the system.
First, it asks the user to enter the equipment name. The program uses a method to remove spaces at the beginning or end of what the user types, so the information stays neat.
The program then checks if the user did not enter anything. If the equipment name is empty, it shows an error message and stops there.
After that it checks whether the equipment already exists by calling the find equipment function. If the system finds the equipment name, it prints a message to avoid duplicate records and stops again.
If both checks pass the program creates an equipment object using the entered equipment name and adds it to the equipment list.
Finally, it prints a confirmation message to show that the equipment was added successfully to the system.
[image: A code snippet outlines a Python function `view_bookings` that prints all booking details, including student names, equipment, and date ranges, if any bookings exist.

AI-generated content may be incorrect.]
This function shows all booking records in the system.
First, it prints all bookings" for knowing what section user is looking at.
Then it checks if there are any bookings. It does this by checking if the list of bookings empty. If there are no bookings it says, "No bookings have been recorded yet" and stops.
If there are bookings it starts counting from 1. This is so each booking can be shown with a number. This makes it easy to read the list. Also helps when cancelling a booking.
The list then goes through each booking. Shows the details. These details are:
· The student’s full name
· The equipment name
· The start date
· The end date
The count goes up by 1 after each booking. It keeps the list clear organised.
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Testing checks that a program behaves correctly for both expected and unexpected inputs. There are three main types of error to test for [5]:

1. Syntax errors: code that breaks Python's rules and prevents the program from running at all
1. Runtime errors: errors that happen during execution, such as accessing an index that does not exist
1. Logic errors: the program runs without crashing but produces the wrong result, for example accepting an impossible date like 2025-02-30
Most problems found during development were logic errors. For example, the overlap checks initially only compared start dates, which meant a booking from May 5 to May 15 would not conflict with an existing booking from May 1 to May 10. Fixing this required checking both ends of the date range.
	#
	Input / Action
	Expected
	Actual Result
	Pass/Fail

	1
	Add student: John Smith
	Student added: John Smith
	Student added: John Smith
	✓ Pass

	2
	Add student with empty first name
	Cannot be empty message
	First name and last name cannot be empty.
	✓ Pass

	3
	Add John Smith twice
	Already exists message
	A student with this name already exists.
	✓ Pass

	4
	Add equipment: LaptopWin4
	Equipment added: LaptopWin4
	Equipment added: LaptopWin4
	✓ Pass

	5
	Record booking before any students added
	No students message
	No students in the system. Please add a student first.
	✓ Pass

	6
	Book LaptopWin4 for John Smith 2025-05-01 to 2025-05-10
	Booking recorded successfully
	Booking recorded successfully.
	✓ Pass

	7
	Book LaptopWin4 for Ilia Domini 2025-05-05 to 2025-05-15 (overlap)
	Already booked conflict message
	This equipment is already booked from 2025-05-01 to 2025-05-10 by John Smith.
	✓ Pass

	8
	Enter start date 2025/05/01 (wrong separator)
	Invalid start date
	Invalid start date.
	✓ Pass

	9
	Enter end date 2025-05-01 before start 2025-05-10
	End date cannot be before start
	End date cannot be before start date.
	✓ Pass

	10
	Search by equipment: LaptopWin4
	Status shows booked until 2025-05-10 by John Smith
	Booked until 2025-05-10 (by John Smith)
	✓ Pass

	11
	Search by student: John Smith
	Shows LaptopWin4, 2025-05-01 to 2025-05-10
	Equipment: LaptopWin4, From: 2025-05-01, Until: 2025-05-10
	✓ Pass

	12
	Cancel booking number 1
	Cancelled booking shown
	Cancelled: John Smith / LaptopWin4 / 2025-05-01 - 2025-05-10
	✓ Pass

	13
	Remove student John Smith (has 1 booking)
	Student removed, 1 booking also removed
	Student removed. (1 booking(s) also removed.)
	✓ Pass

	14
	Enter date 2025-02-29 (not a leap year)
	Invalid start date
	Invalid start date.
	✓ Pass

	15
	Enter date 2025-13-01 (invalid month)
	Invalid start date
	Invalid start date.
	✓ Pass

	16
	Search equipment that does not exist
	Equipment not found
	Equipment not found.
	✓ Pass

	17
	Cancel booking - enter 'abc' as number
	Please enter valid number
	Please enter a valid number.
	✓ Pass

	18
	Choose menu option 12
	Invalid option message
	Invalid option. Please enter a number from 0 to 11.
	✓ Pass



[image: A user interface for adding a student named John Smith to a booking system for Bright Minds Academy.
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Figure 4. Add student: John Smith
[image: A form for adding a student to the Bright Minds Academy Booking System, with a duplicate entry for a student named John Smith.

AI-generated content may be incorrect.]
Figure 5. Add John Smith twice
[image: A screen displaying a menu for selecting an equipment option, with the chosen equipment being a 'Laptop Win4' added to the Bright Minds Academy booking system.

AI-generated content may be incorrect.]
Figure 6. Add equipment: LaptopWin4
[image: A student named John Smith successfully books LaptopWin4 at Bright Minds Academy for May 1, 2025, to May 10, 2025.

AI-generated content may be incorrect.]
Figure 7. Book LaptopWin4 for John Smith 2025-05-01 to 2025-05-10
[image: A system interface displays a form to cancel a booking for John Smith, who has reserved a LaptopWin4 from May 1 to May 10, 2025.

AI-generated content may be incorrect.]
Figure 8. Cancel booking number 1


[bookmark: _Toc228227136]Evaluation
The program meets all the requirements from the start of the project. Students and equipment can be added and removed, bookings can be created and cancelled, and both search options work correctly. The validation covers all the key cases - empty names, invalid dates, non-existent students or equipment and overlapping bookings.
Using classes makes the code easier to read and the data easier to work with. Storing a student object inside a booking object rather than just storing a name string means that the booking always refers to the actual student record. This also makes the cascade delete straightforward when removing a student, the code can compare booking.student == student directly rather than comparing strings.
The overlap detection is another strength. The date comparison logic handles all cases correctly, including when a new booking completely contains an existing one or is completely contained by it.
Data is only kept while the program is running. Everything is lost when the program closes because the lists are stored in memory. Adding file storage using Python's csv module would fix this and is the most important improvement for real use [6].
The current search functions use exact name matching. If a student is registered as 'John Smith' but the user types 'John' only, the search will not find them. Adding partial name search would make the system more practical.
There is also no way to edit a booking's dates once it has been created. The only option is to cancel it and create a new one.
The most challenging part was the overlap detection logic. My first version only checked whether the start dates were the same, which missed cases where bookings overlapped without sharing the same start date. Writing out examples on paper helped me understand that I needed to check both ends of the date range.
The cascade delete removing bookings when a student or equipment is deleted, also caused a bug at first. I used a for loop to remove items, but removing from a list while iterating with for skips items. Switching to a while loop with a manual index fixed this.
Future Improvements:
1. File storage using Python's csv module, so data persists between sessions
1. Partial name matching in search, so users do not need to type the full name
1. Ability to edit booking dates without having to cancel and re-create
1. Display equipment availability for a specific date range
1. A simple report showing all bookings for a given week



[bookmark: _Toc228227137]Reflection
This project helped me understand why classes are useful. Before this assignment I usually stored everything in plain lists of strings or dictionaries. Using classes makes the relationships between data much clearer — a Booking object directly contains a student object and an equipment object, which makes the code easier to read and the logic easier to reason about.
Planning with flowcharts and pseudocode before coding also saved time. The cascade deletes and overlaps check were the two most complex parts of the program and having a clear plan from the flowchart meant I knew exactly what checks needed to happen before writing any code.
If I were doing this again, I would write test cases before the code. The overlap bug and the for-loop deletion bug were only found during testing. Thinking about that edge cases first would have saved the time spent fixing them afterwards.

 


[bookmark: _Toc228227138]Conclusion
This project produced a working console-based equipment booking system for Bright Minds Academy. The program manages students, equipment and bookings using Python classes and lists. Staff can add and remove students and equipment, create and cancel bookings, view all records, and search by student name or equipment name to check availability.
All test cases passed. The program handles all key error cases including empty inputs, invalid dates, non-existent records, and overlapping bookings. Removing a student or piece of equipment automatically removes any connected bookings.
The main limitation is that data is lost when the program closes. Adding file storage would be the most important next step if this system were used in practice. The program meets all the requirements set out at the start and demonstrates the use of classes, lists, loops, conditionals and functions as covered in this module.
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%2 BrightMindsAcademyBookingSystem.py * |

1 # Student Equipment Booking System

# Classes

class Student:
def __init__(self, first_name, last_name):
self.first_name = first_name
self.last_name = last_name

def full_name(self):
return self.first_name + " " + self.last_name

class Equipment:
def __init__(self, name):
self.name = name

class Booking:
def __init__(self, student, equipment, start_date, end_date):
self.student = student
self.equipment = equipment
self.start_date = start_date
self.end_date = end_date
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def add_equipment():

print("\nAdd Equipment")
name = input("Enter equipment name: ").strip()

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

if find_equipment(name) is not None:
print("This equipment already exists.")
return

new_equipment = Equipment(name)
equipment_list.append(new_equipment)
print("Equipment added: " + name)
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def view_bookings():

print("\nAll Bookings")

if len(bookings) == 0:
print("No bookings recorded yet.")
return

count = 1

for booking in bookings:
print("\nBooking " + str(count))

print(" Student: " + booking.student.full_name())
print(" Equipment: " + booking.equipment.name)
print(" From: " + booking.start_date)

print(" Until: " + booking.end_date)

count += 1
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