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[bookmark: _Toc103377339][bookmark: _Toc52233611]1.0 INTRODUCTION (200 WORDS)
Bright Minds Academy currently relies on a paper-based system to manage bookings for classroom equipment such as laptops, projectors and tablets. While this system has worked for simple day-to-day use, it often causes problems. Staff can accidentally double book equipment, lose records, or spend extra time checking availability across multiple paper forms. These issues create confusion and reduce the efficiency of managing resources.
A computer-based solution is needed to solve these problems. By storing bookings digitally, the system can quickly show which equipment is available and prevent scheduling conflicts. For example, if two students attempt to book the same laptop on the same day, the system can automatically block the second booking, which is impossible with paper records. Digital storage also makes it easier to review past bookings and maintain accurate records over time.
The aim of this project is to create a simple Python-based equipment booking system. The software focuses on the essential features required to manage bookings clearly and effectively, while remaining easy for staff with limited technical experience to use. By replacing the manual process, the academy can improve organisation, reduce errors and save time, making the management of classroom equipment more reliable and straightforward.














[bookmark: _Toc2095170390][bookmark: _Toc842527824]2.0 REQUIREMENT ANALYSIS (300 WORDS)
[bookmark: _Toc114929663]2.1 Functional Requirements
The system must allow staff to manage equipment digitally. This includes adding new equipment items and viewing a list of all available resources. Although more advanced systems may allow editing or deleting equipment, these features are not required for the initial prototype.
A key functional requirement is the booking process. Staff must be able to record bookings by entering a student’s name, selecting a specific piece of equipment and assigning a booking date. The system must prevent double bookings by ensuring that the same equipment cannot be reserved more than once on the same date.
Additional functional requirements include viewing all booking records in an organised format and searching for bookings using a student name or equipment name. Basic input validation must also be implemented to check date formatting and prevent incomplete or incorrect data entry.
[bookmark: _Toc748178406]2.2 Non-Functional Requirements
The system should be user-friendly and easy to operate, especially for staff with limited technical knowledge. Clear menu options and simple instructions are required. Reliability is essential to ensure that booking information is stored and retrieved accurately. The system should also operate efficiently, allowing users to access booking data quickly without unnecessary complexity.
[bookmark: _Toc1251928623]2.3 Prototype Scope and Justification
The prototype includes only the essential features like adding equipment, recording bookings, viewing and searching records, and preventing double bookings. These were prioritised using the MoSCoW table, ensuring the system focused on must‑have requirements. The structured diagram further guided development by showing how each component connects. More advanced functions, such as editing equipment, generating reports, or using a database, were excluded to keep the system simple and within project scope.






MosCow Table 
	Must Have
	Should Have
	Could Have
	Won’t Have

	Add new equipment,
	Check Availability
	View equipment
	login system

	Record booking
	Validate Date (Validate date format & prevent past bookings)
	Booking cancellation
	Graphical User Interface (GUI)

	View booking records
	
	View equipment list
	Database integration (SQL)

	Main Menu (Navigation System)
	
	
	Email notifications

	Book equipment if available 
	Admin ability to add equipment 
	
	

	Return items
	
	
	

	View available equipment 
	Admin ability to add equipment
	
	

	Persistent data storage using JSON file
	
	
	






dent’s name

Structured diagram is missing
[bookmark: _Toc117696402][bookmark: _Toc1271013468]3.0 SOFTWARE DESIGN AND DEVELOPMENT(126)
Design and development are essential stages in creating a functional and efficient software solution. Without careful design, a program can become confusing, hard to use, or prone to errors. Before writing code, it is important to define the purpose of the application, understand users’ requirements, and plan how its functions will be organised. Proper design ensures a logical program structure and makes development easier. In this project, the design stage helped identify the main requirements of the Bright Minds Academy Equipment Booking System. It determined the equipment types, the information to store, and how operations such as adding equipment, recording bookings, and searching records would work. Lists and dictionaries were chosen for data storage because they offer a simple and efficient solution for a small-scale system.

[bookmark: _Toc428968751][bookmark: _Toc629938592]3.1 Design
[bookmark: _Toc445889684][bookmark: _Toc91407213]3.1.1 Flowchart (500 words
A flowchart is a diagram that shows how a process or system works step by step [2]. It uses different symbols to represent different parts of a process. For example, ovals are used for the start and end points, rectangles show actions or steps, diamonds represent decisions, and parallelograms are used for input or output. Arrows connect the symbols to show the order in which things happen.
In programming or software systems, flowcharts are helpful to plan how a program will work. They show how the user’s input will be handled, where decisions are made, and what the program will output. They can also make it easier to explain the system to other people, like teachers or classmates.
The flowchart for the Bright Minds Academy Equipment Booking System shows how the program works step by step, its main purpose is to make it easy to understand how user inputs are handled and what the program does in response. I designed it to show all the options available and how the system reacts depending on what the user chooses. Alongside the flowchart, i also used an IPO (Input–Process–Output) table, which breaks the system into its essential components. The IPO table lists what data the program receives, what operations it performs, and what results it produces, this helps ensure that every part of the system is accounted for before designing the flowchart.
When the program starts, it first loads the equipment list and any existing bookings from a file. If there is no previous data, it starts with an empty booking list and some default equipment. After that, the main menu appears, showing different options: adding new equipment, recording a booking, viewing all bookings, searching bookings, exporting bookings to a file, removing a booking, viewing all equipment, or exiting the program.
When a user selects an option, the program identifies the correct function to execute. If new equipment is added, it requests the name and updates the list, when recording a booking, it collects the student’s details, validates the date and availability, then saves the booking and confirms the action.
Viewing or searching bookings displays the data in a table, exporting saves all bookings to a text file, and removing a booking deletes it only if it exists. Viewing the equipment list simply shows all available items.
After completing an action, the program goes back to the main menu so the user can do more tasks, when someone chooses to exit, the program ends. This flowchart helps to clearly see how inputs are processed and what outputs are generated, making the system easier to understand. I also tried to make it easy to follow for anyone using or reviewing the program.
IPO Table for Bright Minds Academy Equipment Booking System
	Function
	Input
	Process
	Output

	Add New Equipment
	Equipment name entered by the user
	1. Check if the equipment already exists in equipment list.
2. If it does not exist, add it to the list.
	1. Confirmation message or notification that the equipment already exists.
2. Updated equipment list.

	Record Booking
	Student Name
Equipment Name
Booking Date
	1. Verify that the equipment exists.
2. Validate the date (correct format and not in the past).
3. Check the equipment’s availability.
4. If valid, add a dictionary to bookings.

	1. Booking confirmation.
2. Error messages if date or equipment are invalid.

	View Bookings
	
	
	

	Search Bookins
	
	
	

	Remove Booking
	Student name, Equipment name, Date
	1. Search for the booking in bookings.
2. Remove the corresponding dictionary.
3. Save the updated list.
	Confirmation message of deletion or error message if booking not found.




The Flowchart for Bright Minds Academy.
[image: ]


[bookmark: _Toc1982413125][bookmark: _Toc1359156890]3.1.2 Pseudocode (500 words
Pseudocode is a structured [13] plain‑language way of describing the steps of an algorithm, it looks like programming code but ignores strict syntax rules, making it easy for humans to understand and use when planning or explaining how a program should work.
It allows the programmer to focus on what the program should do without worrying about strict coding syntax, this makes planning more effective and helps prevent mistakes later in the development process.	Comment by Narcis Valentin Gorgos (2407130): Rewrite this part in Third Person
In pseudocode, instructions are written in straightforward terms such as “ask the user for input,” “check if a condition is true,” or “repeat these steps until something happens.” Each line describes what the program needs to do in order, making the flow of the program easy to follow. This approach also helps identify errors or missing steps before writing the actual code, saving time and reducing confusion.
Pseudocode is especially useful for beginners and students because it helps organize ideas and plan a program step by step. It also makes it easier to explain how a program works to others, such as classmates or teachers. Overall, pseudocode acts as a bridge between an initial idea and the final program. It makes the coding process clearer, faster, and more manageable, while helping learners understand programming logic more effectively.

The pseudocode for the Bright Minds Academy Equipment Booking System was made to plan how the program should work before writing the Python code. Its main goal is to show the steps the system needs to take, the decisions it must make, and the actions it performs. By writing the pseudocode first, I could focus on how everything should work instead of worrying about the exact Python commands. This also helped me notice possible problems or missing steps before starting the coding.
The pseudocode shows how the program deals with user inputs and manages equipment bookings. First, it loads the existing equipment list and any previous bookings. Then, it shows the main menu with different options, like adding new equipment, recording a booking, viewing all bookings, searching, exporting bookings, removing a booking, viewing all equipment, or exiting the program. Depending on what the user chooses, the program follows the right steps. For example, if a booking is being recorded, it checks that the equipment exists, the date is valid, and that the equipment is available. If everything is okay, the booking is saved and a message is shown to confirm it. All these decision points are easy to see in the pseudocode.
Turning the pseudocode into Python code was straightforward because each step in the pseudocode matches a function or a code block. Adding new equipment, checking availability, or removing a booking in pseudocode directly became functions in Python. Writing the pseudocode first made it easier to organize the code, avoid mistakes, and keep everything clear.
[bookmark: _Toc144948843][bookmark: _Toc291836918]Pseudocode:
Start Program
 
  DECLARE equipment_list = ["LAPTOP", "PROJECTOR", "TABLET", "PRINTER", "VR Headset", "MICROPHONE", "CAMERA", "SPEAKER", "WHITEBOARD", "HEADPHONES"
]
  DECLARE bookings_file = "bookings.json"
  
  IF bookings_file exists THEN
      LOAD bookings from JSON file
  ELSE
      SET bookings = empty list
  ENDIF
 
  FUNCTION validate_date(date_str)
      TRY
          CONVERT date_str to date object
          IF date < today THEN
              PRINT "Cannot book for a past date"
              RETURN None
          ENDIF
          RETURN date object
      CATCH conversion error
          PRINT "Invalid date format"
          RETURN None
      ENDTRY
  END FUNCTION
 
  FUNCTION check_availability(equipment, date)
      FOR each booking in bookings
          IF booking.equipment == equipment AND booking.date == date THEN
              RETURN False
          ENDIF
      ENDFOR
      RETURN True
  END FUNCTION
 
  FUNCTION save_bookings()
      SAVE bookings list to bookings_file as JSON
  END FUNCTION
 
  FUNCTION add_equipment()
      ASK user for equipment name
      IF name exists in equipment_list THEN
          PRINT "Already exists"
          RETURN
      ENDIF
      ADD name to equipment_list
      PRINT "Equipment added"
  END FUNCTION
 
  FUNCTION record_booking()
      IF equipment_list is empty THEN
          PRINT "No equipment available"
          RETURN
      ENDIF
 
      ASK user for student name
      ASK user for equipment name
      IF equipment not in equipment_list THEN
          PRINT "Equipment not found"
          RETURN
      ENDIF
 
      ASK user for booking date
      CALL validate_date(date)
      IF date is invalid THEN
          RETURN
      ENDIF
 
      IF check_availability(equipment, date) == False THEN
          PRINT "Equipment already booked"
          RETURN
      ENDIF
 
      ADD booking {student, equipment, date} to bookings
      CALL save_bookings()
      PRINT "Booking recorded successfully"
  END FUNCTION
 
  FUNCTION view_bookings()
      IF bookings is empty THEN
          PRINT "No bookings found"
          RETURN
      ENDIF
 
      SORT bookings by date
      PRINT table header (Date | Student | Equipment)
      FOR each booking in sorted bookings
          PRINT booking details
      ENDFOR
  END FUNCTION
 
  FUNCTION search_bookings()
      ASK user for keyword
      SET found = False
      SORT bookings by date
      PRINT table header
      FOR each booking in sorted bookings
          IF keyword in booking.student OR keyword in booking.equipment THEN
              PRINT booking details
              SET found = True
          ENDIF
      ENDFOR
      IF found == False THEN
          PRINT "No matching records found"
      ENDIF
  END FUNCTION
 
  FUNCTION export_bookings()
      IF "exports" folder does not exist THEN
          CREATE "exports" folder
      ENDIF
      CREATE filename with timestamp
      SORT bookings by date
      FOR each booking in sorted bookings
          WRITE booking details to file
      ENDFOR
      PRINT "Bookings exported to filename"
  END FUNCTION
 
  FUNCTION remove_booking()
      IF bookings is empty THEN
          PRINT "No bookings available"
          RETURN
      ENDIF
      ASK user for student name
      ASK user for equipment name
      ASK user for booking date
      FOR each booking in bookings
          IF booking matches student, equipment, date THEN
              REMOVE booking from bookings
              CALL save_bookings()
              PRINT "Booking removed"
              RETURN
          ENDIF
      ENDFOR
      PRINT "Booking not found"
  END FUNCTION
 
  FUNCTION view_equipment()
      IF equipment_list is empty THEN
          PRINT "No equipment available"
          RETURN
      ENDIF
      PRINT "Equipment List"
      FOR each equipment in equipment_list
          PRINT equipment
      ENDFOR
  END FUNCTION
 
  FUNCTION main_menu()
      LOOP forever
          PRINT menu options:
              1. Add New Equipment
              2. Record Equipment
              3. View Equipment Records
              4. Search Equipment
              5. Export Bookings
              6. Exit
              7. Remove Booking
              8. View Equipment List
          ASK user for choice
 
          IF choice == 1 THEN CALL add_equipment()
          ELSE IF choice == 2 THEN CALL record_booking()
          ELSE IF choice == 3 THEN CALL view_bookings()
          ELSE IF choice == 4 THEN CALL search_bookings()
          ELSE IF choice == 5 THEN CALL export_bookings()
          ELSE IF choice == 6 THEN
              PRINT "Goodbye"
              BREAK LOOP
          ELSE IF choice == 7 THEN CALL remove_booking()
          ELSE IF choice == 8 THEN CALL view_equipment()
          ELSE
              PRINT "Invalid option"
          ENDIF
      END LOOP
  END FUNCTION
 
CALL main_menu()
 
End Program


[image: ]
The code checks whether the bookings.json file already exists, loads any saved booking data if it does, and creates an empty list to store new bookings if it does not.

[image: ]The function checks whether a provided date is valid by confirming it matches the required format and ensuring it isn’t in the past. If the date is invalid or earlier than today, it returns an error instead of accepting it.

[image: ]
The function checks whether a provided date is valid by confirming it matches the required format and ensuring it isn’t in the past. If the date is invalid or earlier than today, it returns an error instead of accepting it.

[image: ]
This function saves booking data to a JSON file by opening the file in write mode and formatting the output with indentation for readability. It ensures all current bookings are stored persistently.

[image: ]This function adds a new equipment item by asking the user for a name, trimming extra spaces, checking whether it already exists in the list, and either rejecting the duplicate or adding it successfully.

[image: ]This function records a booking by collecting the student’s name, checking whether the chosen equipment exists, validating the date, confirming availability, and finally saving the booking if all conditions are met.

[image: ]This function displays all existing bookings by first checking whether any records exist, then sorting them by date, and finally printing each entry in a clean, table‑like format for easy reading.

[bookmark: _Toc1688681951][bookmark: _Toc723136860]3.2 Implementation Decision
[bookmark: _Toc450695143][bookmark: _Toc2133364606]3.2.1 Data Structures (500 words): 
A data structure is a way of organising and storing data in a computer program [15]. It allows a program to handle information efficiently, without data structures, it would be difficult for a program to manage large amounts of data or perform tasks quickly. In simple terms, a data structure acts like a container that keeps information organised so that it can be accessed, updated, or removed when necessary.
There are many different types of data structures used in programming, each type has its own purpose and advantages. For example, lists or arrays store data in a specific order, this allows a program to go through each item one by one when needed. Dictionaries, also called maps, work differently, they store data using a key and a value. Using a key allows the program to quickly find a piece of information without searching the entire collection.
More advanced data structures also exist, such as stacks, queues, and trees. Stacks follow a “last in, first out” principle, while queues operate like lines, where the first item added is the first removed. Trees help manage hierarchical data, although these structures are useful, they were not necessary for my project because the system did not require that level of complexity, simpler structures were sufficient for managing equipment and bookings efficiently.
In the Bright Minds Academy Equipment Booking System, has been used lists and dictionaries. These data structures were well suited to the type of information the system needed to manage. They are simple, flexible, and easy to understand, which also made the code more readable, an important factor for both development and long‑term maintenance.
One main data structure is a list called equipment_list. It stores the names of all available equipment, such as laptops, projectors, and tablets. A list works well here because only names need to be stored. It also allows easy display of equipment and checking if an item exists. New equipment can simply be appended to the list without changing the program structure.
The system manages bookings using a list of dictionaries, with each dictionary storing a student’s name, equipment, and date. This structure allows the program to efficiently search, display, and validate bookings by looping through the list and checking availability or matching details.
Variables [14] are named storage locations in a program that hold data values which can change during the execution of the program. They allow the program to temporarily store, update, and retrieve information needed to perform tasks, make decisions, or produce output.
Additionally, the program uses several variables to store temporary information during execution. For example, student holds the student’s name, equipment_input stores the selected equipment, and date_input contains the booking date. The variable bookings_file represents the name of the JSON file used for saving data, valid_date is responsible for checking whether the entered date is correct and found is used to determine whether a search result exists. All these variables and their purposes are clearly listed and explained in the Variables Table, which provides an organized overview of how data is handled within the system.
	Variable Name 
	Data Type 
	Description

	equipment_list
	List 
	A list of all equipment items available for booking.

	bookings_file
	String
	The filename used to store booking data in JSON format.

	bookings
	List
	A list of existing bookings loaded from the JSON file, or an empty list if none exist.

	date_str
	String 
	The date entered by the user.

	equipment
	String 
	The equipment name.

	Name 
	String
	The name of the new equipment item entered by the user.

	date_input
	String 
	The booking date entered by the user.

	equipment_upper
	String 
	The equipment name converted to uppercase for consistency.

	keyword
	String 
	The search term entered by the user.

	filename
	String 
	The name of the exported text file.

	Date 
	String 
	The booking date.

	Student
	String 
	The student’s name.

	choice
	String
	The menu option selected by the user.

	valid_date
	Boolean / Date object
	The validated date object, or None if invalid.

	sorted_bookings
	List
	Bookings sorted by date.



[bookmark: _Toc1571727471][bookmark: _Toc1196692401]3.2.2 Programming Constructs (500 words):
Programming is the process of designing, writing, and testing instructions that a computer follows to perform tasks [ 16]
Programming constructs (sequence, selection, and iteration) are [5] the fundamental building blocks that control program execution flow, enabling logical structure, decision-making, and repetition in algorithms
In this project, I used different programming constructs to make sure the Equipment Booking System works in a clear and reliable way. While writing the code, I focused on keeping the logic simple and easy to follow, especially because the system is meant to be used by people who may not have technical knowledge. The main constructs I used are control structures, loops, functions, and simple error handling, because these are essential for building an interactive and safe program.
Control structures play a very important role in how the program behaves. I mainly used if, elif, and else statements to help the system make decisions based on user input. For example, the program checks if the equipment already exists before adding it to the list, or if the chosen equipment is available on a specific date before recording a booking. These checks help prevent mistakes and keep the data consistent. In the menu system, if, elif, and else statements are also used so the program knows which action to perform depending on the option selected by the user. Without these conditions, the program would not be able to react correctly to different choices.
Loops are used to allow the program to repeat actions without restarting. I used a while loop in the main menu, so the program continues running until the user decides to exit. This makes the system more user friendly because multiple tasks can be completed in one session. I also used for loops when working with lists, such as checking all bookings, searching records, or displaying stored data. These loops make it easier to process multiple items efficiently and keep the code shorter.
Functions were used to organize the code and keep each task separate. Instead of writing everything in one large block, I created functions for adding equipment, recording equipment, viewing equipment, searching, exporting files, viewing the equipment list, exiting the system, and removing bookings. This made the code easier to read and debug. When I tested the program, having separate functions helped me quickly find and fix small issues without affecting other parts of the system. It also made the program easier to maintain in the future.
Basic error handling was added to improve reliability. For example, try and except blocks are used when checking the date format so the program does not crash if the user enters an incorrect value. Other checks prevent bookings for past dates or equipment that does not exist. Instead of stopping the program, the system shows clear messages and allows the user to try again.
Overall, these programming constructs helped me build a system that is functional, structured, and easy to maintain. They allow the program to react correctly to user input, reduce errors, and keep the code organized. Based on my experience working on this project, these choices made the system more practical and easier to improve in the future.

[bookmark: _Toc22677232][bookmark: _Toc1026612956]3.2.3 Python Modules and Libraries (500 words): Eu am 582
Modules are separate files that contain Python code that may be imported [9] and used again in other programs, including variables, classes, and functions. They aid in structuring code into digestible, logical chunks. 
Libraries are collections of related modules providing pre-written functionality for common tasks and can be built-in or external.[6]
In Python, modules and libraries are very useful because they allow you to use code that has already been written instead of creating everything from scratch. A module is basically a Python file that contains functions, classes, or variables that you can import whenever needed. It is like a small toolkit ready to go. A library is a collection of modules that work together, like a larger toolbox. Python comes with many built-in modules, and you can also install external libraries for more advanced functionality.
In Equipment Booking System, it was used three built-in modules: datetime, json, and os. Each module had a specific purpose and using them made the program much easier to write and more reliable. 
The first module is datetime, this module is extremely helpful when working with dates and times. Users must enter a booking date, and the system needs to check that it is valid and not in the past. Handling this manually would be complicated and prone to errors, especially if someone types the date in the wrong format, with datetime, could convert user input into a date object and compare it with today’s date. If the date was invalid, the program could catch the error and ask the user to try again. This ensures that bookings are always correct and consistent, and it saves a lot of potential mistakes.
The second module is json. This module allows the program to save and load data in a structured way. Instead of losing all bookings each time the program closes, I could store them in a JSON file. JSON works seamlessly with Python’s lists and dictionaries. Using json.dump and json.load, the program can save all bookings and retrieve them the next time it runs. This made the system feel like a real application rather than a temporary script. Without json, I would have had to write my own file-handling system, which would have been more complex and prone to errors.
The third module is os, this module allows the program to interact with the computer’s file system. The system used os.path.exists to check whether the bookings file already existed before attempting to load it, preventing errors. It also used os.mkdir to automatically create an “exports” folder when the user wanted to export bookings, i this way, the program could organize its own files without requiring any setup from the user. 
The system is relatively simple and only requires basic functionality, which is already covered by Python’s built-in modules. Advanced libraries were not necessary because the project does not involve complex calculations, graphical interfaces, or network communication. The system relied solely on built-in modules, keeping it lightweight, maintainable, and free from additional installations.

[bookmark: _Toc1717258318][bookmark: _Toc1038366154]4.0 TESTING AND DEBUGGING
[bookmark: _Toc1816269735][bookmark: _Toc1033751305]4.1 Role of Testing in Software Environment (200 words)
Testing is a crucial part of software development because it ensures that a program works correctly and reliably [1]. It allows developers to identify mistakes before the software is used by staff or students, without proper testing, even a simple system can give incorrect results, crash unexpectedly, or behave unpredictably. 
In the Bright Minds Academy Equipment Booking System, testing ensures that each function performs as expected. For instance, it checks that bookings are recorded correctly, prevents the same equipment from being booked twice on the same day, and verifies that search functions return accurate results. Input validation is also tested, including date formats and ensuring that required fields are not left empty.
Testing covers both standard and edge cases [1]. Standard tests include booking a laptop, adding equipment, or viewing records, while edge cases involve entering invalid dates or attempting to book equipment in the past, these scenarios help uncover potential issues that might otherwise cause errors during actual use.
Thorough testing makes the system more reliable and user-friendly [1], it  improves the quality and stability of the software, reduces errors, and gives staff and students confidence that the program works correctly every day.

[bookmark: _Toc213191290][bookmark: _Toc2117990987]4.2 Type of Errors in Programming (200 words)

In programming, there are several types of errors that can occur while writing or running a program. 
I. Syntax errors
These happen when the rules of the programming language are not followed correctly. For example, forgetting a bracket, misspelling a command, or writing incorrect punctuation can cause syntax errors, these are usually easy to identify because the program will stop and show an error message pointing to the line where the mistake happened. 
[image: ]The programme asks for the user’s name, but the colon after the condition is missing, so the terminal displays a syntax error highlighting the issue.
How can you fix it?
You can fix this quickly by making sure the code lines up with the expected indentation level, check for missing punctuation, or typos, or ensure that keywords, parentheses, and quotation marks are correctly used.
[image: ]The corrected code checks whether the entered name is ‘bob’ and displays the appropriate greeting, the terminal confirms the programme works properly.

II. Runtime errors.
These appear when the program is running and something unexpected happens, and they are not detected until run time.
[image: ]The error occurs because input returns text, and comparison between a string and a number is not allowed without converting to a numeric type.
How to fix it?
[image: ]The code receives the user’s age, converts it into a number, and displays the appropriate message, the terminal shows the programme working correctly after the value is entered.




	Error Type
	Cause
	Solution

	FileNotFoundError
	Programme attempts to open a missing file
	Use os.path.exists() to check if the file exists before opening

	KeyError
	Accessing a non-existent dictionary key
	Use. get() method or check if key in dictionary

	ValueError
	Invalid input (e.g., wrong date format)
	Validate user input before processing

	TypeError
	Operation on wrong data type
	Use isinstance() to verify types or convert data appropriately

	ZeroDivisionError
	Division by zero
	Check that denominator is not zero before division




III. Logical errors
Logical errors are the most insidious type of error because your code runs without any error messages but produces incorrect results. These types of errors are often caused by flawed logic, incorrect assumptions, an incomplete understanding of the problem, or the incorrect use of algorithms or formulas, they can only be found through full and extensive testing.
[image: ]The programme asks for the temperature, but the condition is logically reversed, the terminal shows the wrong message because values above thirty are treated as cold.







How to fix it??
[image: ]The code checks whether the temperature exceeds thirty and displays the appropriate message; the terminal confirms correct operation after the user enters the value.


[bookmark: _Toc1160949234][bookmark: _Toc1488780592]4.3 Example of Test Cases (100 words)
To ensure the Bright Minds Academy equipment booking system works correctly, several test cases were created.  These checked main functions such as adding equipment, recording bookings, viewing records, searching, validating inputs, and preventing double bookings. Each test included specific steps, input data, and expected outcomes. Tests covered normal actions like booking a laptop and edge cases like booking equipment in the past or entering invalid dates. Running these tests helped identify problems early, making the system reliable, user-friendly, and accurate for managing equipment reservations.
I. 
	Test Case ID
	C_BOOKING_002

	Test Case Title
	Verify system response when booking with an invalid date format

	Objective 
	Validation of rejecting an invalid date format.

	Preconditions
	User account exists

	Test Steps 
	1. Open the main menu.
2. Select option 2 – Record Booking.
3. Enter student name: Alex.
4. Enter equipment name: Laptop.
5. Enter date: 2026-02-13.
6. Submit the booking.


	Test Data 
	Student: Alex; Equipment: Laptop; Date: 13/05/2026

	Expected Results
	1. System displays error message: “Invalid date format”.
2. Booking is not saved.

	Pass/Fail
	Pass

	Coments
	System correctly identified the invalid date format and prevented the booking.
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II. 
	Test Case ID
	C_BOOKING_003

	Test Case Title
	Verify system prevents booking the same equipment on the same date

	Objective 
	To verify that the system prevents a duplicate booking for the same equipment on the same date.

	Preconditions 
	A booking already exists

	Test Steps 
	1. Open the main menu.
2. Select option 2 – Record Booking.
3. Enter student name: Alex.
4. Enter equipment name: Laptop.
5. Enter date: 2026-04-13.
6. Submit the booking.


	Test Data
	Student: alex; Equipment: Laptop; Date: 2026-04-13  

	Expected Results
	System displays: “Equipment already booked”.

	Pass/Fail
	Pass

	Coments 
	System correctly blocked the duplicate booking.
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While working on the Bright Minds Academy Equipment Booking System, I faced several challenges that required careful thinking and problem-solving. One of the first challenges was designing a data structure that could manage both equipment and bookings efficiently. Initially, I tried using only lists, but I quickly realized that searching for bookings or checking if equipment was already reserved would be slow and confusing. To solve this, I used a list of dictionaries. Each booking is stored as a dictionary with keys such as "student", "equipment", and "date". This approach kept all information about one booking together, making it easier to search, sort, and update entries.
Another significant challenge was handling user input and validation. Users might enter incorrect dates, non-existent equipment, or duplicate bookings. I needed to ensure that the program would not crash when invalid input was provided. To address this, I implemented functions like validate_date and check_availability. These functions verify the date format, check that equipment exists, and prevent double bookings. Testing these functions required considering many potential mistakes users could make, including past dates, empty fields, or typos. This process was time-consuming but crucial for building a reliable system.
Finally, designing a user-friendly menu was challenging. I wanted the system to be simple for staff who might not have technical knowledge. I organized menu options carefully, included clear prompts, and displayed helpful messages for every action. Some messages were too long or confusing initially, so I rewrote them several times until they were concise and clear.
Overall, these challenges taught me how to structure a program logically, validate input effectively, and consider the user’s perspective. By overcoming these difficulties, I was able to create a functional, reliable, and easy-to-use system that meets the academy’s needs.
Future Improvements
Even though the Bright Minds Academy Equipment Booking System works well, there are several improvements I could make in the future. One key enhancement would be adding a login system for staff members. Now, anyone who runs the program can add or remove bookings. Implementing usernames and passwords would protect the system and ensure that only authorized staff can make changes. This would increase security and prevent accidental or unauthorized modifications.
Another improvement would be to add automatic conflict detection and notifications. Currently, the program only informs the user if a piece of equipment is already booked. In the future, it could suggest alternative dates or equipment to make the booking process faster and more convenient. I could also implement email notifications, so staff or students receive confirmations automatically when a booking is made or cancelled. This would make the system more interactive and reduce the chance of missed information.
I would also like to make the program more graphical. Currently, it runs in the terminal, which works but is not very visually appealing. Creating a simple GUI with buttons for adding equipment, recording bookings, and viewing records would make it faster and easier for staff to use. For example, using Tkinter or PyQt could provide dropdown menus and calendar pickers for dates.
Finally, I could expand the system to include reporting and statistics. Staff could see which equipment is booked most often, which students have the most bookings, or which dates are busiest. In addition, storing data in a real database like SQLite or MySQL instead of JSON files would make the system more robust. Databases handle larger amounts of data, allow faster searches, and support multiple users simultaneously.
Self-Reflections 
Working on this project has been a valuable learning experience. I learned a lot about programming in Python, especially using lists, dictionaries, functions, loops, and error handling. Before this project, I had only basic knowledge of these concepts but applying them to a real program helped me understand how they work together to create a complete system.
I also learned the importance of planning before coding. Creating pseudocode and thinking carefully about the flow of the program helped me avoid many mistakes. Writing the code became easier and more structured. Testing each function individually taught me how to debug efficiently and find errors quickly.
Another key lesson was thinking from the user’s perspective. It was not enough for the program to work correctly; it also had to be clear and easy to use. I practiced writing clear prompts, helpful messages, and validating input to make the system friendly for staff members.
Finally, I developed patience and problem-solving skills. Sometimes a function did not work as expected, or errors appeared that I did not understand immediately. By breaking problems into smaller parts and testing carefully, I learned to solve issues systematically.
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ef save_bookings(): 2 usages
"""Save bookings to JSON file"""
with open(bookings_file, "w") as f:
json.dump(bookings, f, indent=4)
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# File name where bookings will be saved
bookings_file = "bookings.json"

# Load bookings from JSON if file exists
if os.path.exists(bookings_file):
with open(bookings_file, "r") as f:
bookings = json.load(f)
else:

bookings = []
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# - mmmmm- tore runctionatlities ----------
def add_equipment(): 1usage
name = input("Enter new equipment name: ").strip()
if name in equipment_list:
print(f"{name} already exists in the system.\n")
return
equipment_list.append(name)
print(f"{name} added successfully.\n")
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lef validate_date(date_str): 1usage
"""Validate date format and check if it's today or in the future"""
try:
booking_date = datetime.datetime.strptime(date_str, format: "%Y-%m-%d")
if booking_date.date() < datetime.datetime.today().date():
print("Cannot book for a past date!\n")
return None
return booking_date
except ValueError:
print("Invalid date format! Use YYYY-MM-DD.\n")
return None
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def view_bookings():
if not bookings:
print("No bookings found.\n")
return

sorted_bookings = sorted(bookings, key=lambda x: x["date"])

print("\n--- Booking Records ---")
print(f"{'Date':<12} | {'Student':<15} | {'Equipment’':<15}")
print("-" % 45)
for b in sorted_bookings:
print(f"{b['date']:<12} | {b['student']:<15} | {b['equipment']:<15}")
print()
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def check_availability(equipment, date): 1usage
"""Check if the equipment is already booked on a specific date"""
for b in bookings:
if b["equipment"] == equipment and b["date"] == date:
return False
return True




image10.png
def record_booking(): 1usage
if not equipment_list:
print("No equipment available. Add equipment first.\n")
return

student = input("Enter student name: ").strip()
equipment_input = input("Enter equipment name: ").strip()

# Convert input to uppercase for comparison
equipment_upper = equipment_input.upper()

# Check if equipment exists

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

# Ask for booking date
date_input = input("Enter booking date (YYYY-MM-DD): ").strip()
valid_date = validate_date(date_input)
if not valid_date:
return

# Check availability

if not check_availability(equipment_upper, date_input):
print(f"{equipment_input} is already booked on {date_input}.\n")
return

# Record booking

bookings.append({"student": student, "equipment": equipment_upper, "date": date_input})
save_bookings ()

print(f"Booking for {student} on {equipment_input} for {date_input} recorded successfully!\n")
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