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[bookmark: _Toc225138310]1.0 Introduction 

Bright Minds Academy needs a simple way to organise the booking of shared equipment such as laptops, projectors and cameras. If booking information is written on paper or kept in unstructured notes, the staff may forget who booked an item, enter duplicate reservations or struggle to find a booking quickly. For a small organisation, a lightweight Python program is a practical solution because it can store information in memory, process user input and display results clearly without needing a database or advanced infrastructure. Python is widely used for scripting and rapid application development because of its readable syntax, built-in data structures and modular design support [1], [2].
This project proposes a console-based Equipment Booking System for Bright Minds Academy. The prototype allows staff to add new equipment, record a booking for a student on a specific date, view existing booking records and search bookings by student name or equipment name. The system is intentionally small in scope so that it remains easy to understand, develop and test. Lists and dictionaries are used as the main storage mechanisms, which aligns with the task brief and also demonstrates core Python programming concepts in a realistic context [2], [3]. Overall, the project addresses a real administrative need while remaining suitable for a beginner-to-intermediate programming assignment.


[bookmark: _Toc225138311]2.0 Requirement Analysis

Requirement analysis identifies what the program must do and helps transform a general problem into a working software design. In this project, the main goal is to support the day-to-day booking of academy equipment through a simple text-based system. Functional requirements describe the operations the program must perform. First, the system must allow staff to add a new equipment item, for example “Laptop 1” or “Projector A”. Second, the system must record a booking by capturing a student name, an equipment name and a booking date. Third, the system must display booking records so that staff can review current bookings. Fourth, the system must support a simple search so the user can type either a student name or an equipment name and retrieve matching records. These requirements provide the minimum features needed for a usable prototype.
The project also includes a small number of supporting rules. Equipment names should not be empty, duplicate equipment entries should be prevented, the booking date should follow a valid YYYY-MM-DD format, and a booking should only be saved if the equipment already exists in the system. In addition, the program should not allow the same equipment to be double-booked for the same date. These checks improve reliability and reduce common input errors.
Non-functional requirements are equally important. The system should be easy to use, easy to read and easy to maintain. Because the brief does not require a database, the prototype stores data using lists and dictionaries in memory. This decision keeps the system lightweight and appropriate for a small prototype, while also reflecting good requirement selection and scope control in early software development [10], [11], [13].
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MoSCoW Table
	Must Have

	Must Have The system must allow staff to add new equipment items
Must Have The system must record a booking with student, equipment and date
Must Have The system must display booking records
Must Have The system must allow search by student or equipment name
Must Have The system must prevent empty equipment names
Must Have The system must prevent duplicate equipment entries
Must Have The system must validate date format (YYYY-MM-DD)
Must Have The system must only allow booking if equipment exists
Must Have The system must prevent double-booking on the same date


	Should Have

	Should Have The system should display clear error and confirmation messages
Should Have The system should be easy to use with a simple menu
Should Have The system should be easy to read and maintain




	Could Have

	Could Have The system could improve display formatting of records
Could Have The system could validate past and future dates
Could Have The system could support future database integration


	Won’t Have

	Won’t Have The system will not use a database in this prototype
Won’t Have The system will not include maintenance tracking
Won’t Have The system will not include overdue return management
Won’t Have The system will not include a graphical interface
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                                                                 Structured Diagram figure
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Software design and development are central to creating a functional and reliable solution. Before writing code, it is important to plan the logic of the system, identify the required data, and decide how the user will interact with the program. Design tools such as flowcharts and pseudocode help translate ideas into structured steps, which reduces ambiguity and makes implementation easier [10], [12]. This is especially helpful for beginner programmers because it encourages algorithmic thinking before coding begins.
For this project, design decisions were guided by simplicity, readability and alignment with the task brief. The system is text-based and menu-driven, which makes the interaction clear for staff users and easy to implement in Python. The development stage then converts the design into actual Python functions, control structures and data handling logic. A clear relationship exists between the design and the final code: each major menu option becomes a function, each decision point becomes conditional logic, and each stored booking becomes a structured record. By linking design to implementation in this way, the project demonstrates a disciplined development process rather than trial-and-error coding.
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Figure 1. Flowchart of the Equipment Booking System
https://drive.google.com/file/d/14Vt2YLwtzoK6YsO5rtvfkrzyeHO3Di6n/view?usp=sharing
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The flowchart provides a visual representation of the system logic. Its main purpose is to show how the program moves from the start point to the end point while handling different menu choices, user inputs and outputs. In software design, flowcharts are useful because they make the sequence of actions visible and help the developer check whether the process is complete and logically consistent before implementation [12]. For this project, the flowchart acts as a blueprint for the menu-driven Python application.
The flow begins with the start symbol and immediately moves to the display of the main menu. This menu presents five choices: add equipment, record booking, view booking records, search bookings and exit. After the menu is shown, the user enters an option. A decision symbol is then used to test which option was selected. If the user chooses option 1, the system asks for an equipment name, checks that the input is not empty and not already in the list, and then stores the item before returning to the main menu. If the user chooses option 2, the program asks for the student’s name, equipment name and booking date. The system then checks whether the equipment exists and whether the date format is valid. It also checks whether the same item is already booked for that date. If all conditions are satisfied, the booking is stored, and a success message is displayed.
If the user selects option 3, the system reads the bookings list and displays every stored record. If the list is empty, it displays a message saying that no bookings were found. If option 4 is selected, the system asks for a search term and compares it against both student names and equipment names in stored bookings. Matching results are displayed to the user. If nothing matches, a message is shown. Finally, if the user chooses option 5, the flow moves to an exit message and the program ends. Any other input follows the invalid-option path and loops back to the menu. Therefore, the flowchart confirms that the program is cyclic, user-driven and based on simple validation and decision-making.
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IPO Table for Equipment Booking System

	[bookmark: _Toc225138318]Input
	[bookmark: _Toc225138319]Process
	[bookmark: _Toc225138320]Output

	User menu choice
		



	System evaluates selected option and directs to the correct function



	Selected function is executed

	Equipment name
		



	Validate input (check empty and duplicates) and store in equipment list



	Confirmation message or error message

	Student name, equipment name, booking date
		



	Validate fields, check equipment existence, validate date format and detect booking conflicts



	Booking success message or error message

	Date input
		



	Validate fields, check equipment existence, validate date format and detect booking conflicts



	Display equipment status (booked or available)

	Search term (student or equipment)
		



	Validate fields, check equipment existence, validate date format and detect booking conflicts



	Display matching results or no results message

	Booking data (stored in system)
		



	Validate fields, check equipment existence, validate date format and detect booking conflicts



	Display all booking records or no bookings message
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3.1.2 Pseudocode 

START
CREATE equipment_list as empty list
CREATE bookings_list as empty list

WHILE program is running
    DISPLAY main menu
    INPUT user choice

    IF choice = 1 THEN
        INPUT equipment name
        IF equipment name is empty THEN
            DISPLAY error message
        ELSE IF equipment already exists THEN
            DISPLAY duplicate message
        ELSE
            ADD equipment to equipment_list
            DISPLAY success message
        END IF

    ELSE IF choice = 2 THEN
        INPUT student name
        INPUT equipment name
        INPUT booking date
        IF any field is empty THEN
            DISPLAY error message
        ELSE IF equipment does not exist THEN
            DISPLAY equipment not found
        ELSE IF date format is invalid THEN
            DISPLAY date error
        ELSE IF equipment already booked for that date THEN
            DISPLAY booking conflict message
        ELSE
            SAVE booking record in bookings_list
            DISPLAY success message
        END IF

    ELSE IF choice = 3 THEN
        DISPLAY all booking records

    ELSE IF choice = 4 THEN
        INPUT search term
        FIND matching records by student or equipment
        DISPLAY matching results

    ELSE IF choice = 5 THEN
        DISPLAY goodbye message
        STOP program

    ELSE
        DISPLAY invalid option message
    END IF
END WHILE
END

[bookmark: _Toc225138322]Pseudocode (Purpose and Logic)

The pseudocode explains the program logic in a structured format that is easier to read than full Python syntax. Its purpose is to bridge the gap between the flowchart and the actual code. While the flowchart is visual, pseudocode describes the same logic in written algorithmic steps. This is valuable because it allows the developer to focus on sequence, conditions and repetition without being distracted by syntax details [12]. In this project, the pseudocode was used to map the overall behaviour of the menu system and the individual operations.
The logic begins by creating two data collections: one list to store equipment items and one list to store booking records. The algorithm then enters a loop that continues until the user selects the exit option. Inside the loop, the program displays the menu and reads the user’s choice. If the choice is “1”, the algorithm accepts an equipment name and adds it to the equipment list if it is valid and not duplicated. If the choice is “2”, the algorithm reads a student name, equipment name and date. It checks whether the equipment exists, verifies the date format and prevents duplicate bookings for the same item and date before saving the record. If the choice is “3”, the program displays all bookings. If the choice is “4”, it performs a search and prints any matching results. If the choice is “5”, the loop ends and the system exits. Any other choice triggers an invalid option message.
This pseudocode translates directly into Python through the use of lists, dictionaries, functions, a while loop and if-elif-else control structures [1], [3]. Because the pseudocode already separates the major operations clearly, it supports modular coding. Each action in the pseudocode becomes a function in the final implementation, which improves readability and maintainability.
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This part of the program imports the datetime module to validate date input. It also creates a central dictionary called data_repository, which stores all system data, including a list of equipment and an empty list to save booking records.
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This function checks if the user’s input date follows the correct format (YYYY-MM-DD). It tries to convert the input into a valid date using datetime. If successful, it returns True; otherwise, it catches the error and returns False.
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AI-generated content may be incorrect.] This function allows the user to add a new equipment item. It takes input, removes extra spaces, checks if the input is empty or already exists, and if valid, adds the equipment to the list and confirms the action.
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This function records a booking by collecting student name, equipment and date. It validates empty fields, checks if the equipment exists, verifies the date format and prevents booking conflicts. If all conditions are correct, it saves the booking and confirms success.
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This part creates a booking record using a dictionary with student, equipment and date, then stores it in the bookings list. The view_bookings function checks if records exist and displays all bookings clearly using a loop and formatted output.
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This function checks the booking status of all equipment for a selected date. It validates the input, then loops through each item to see if it is booked. It displays whether each equipment is booked or available.
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This function allows the user to search bookings by student or equipment name. It takes input, converts it to lowercase for easier matching, then loops through all bookings and displays any results that match the search term.
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This part checks if no matching bookings were found during the search. If the variable “found” is still False, it displays a message to inform the user that no results were found, ensuring clear feedback.
[image: ]
This function displays the main menu and keeps the program running using a loop. It takes the user’s choice and calls the corresponding function. It also handles invalid inputs and allows the user to exit the system.
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This part ensures the program starts by running the main menu function. It checks if the file is being executed directly, and if true, it calls the main_menu function to begin the system.

[bookmark: _Toc225138323]3.2 Implementation Decision


The implementation decision stage focuses on selecting the most suitable technical approaches to transform the design into a working software solution. In this project, the main objective was to create a system that is simple, reliable and appropriate for the operational needs of Bright Minds Academy. The decisions made during implementation were guided by the project brief, the size of the prototype and the need to produce a clear and maintainable Python program, which reflects common practices in software development planning [10], [12].
Python was selected as the implementation language because of its readability, simplicity and strong support for structured programming. These characteristics make it particularly suitable for academic projects and for small software solutions that require clear logic and manageable code [1], [5]. The brief also specified that a database was not required, so in-memory storage was chosen instead. As a result, lists and dictionaries were used to manage equipment and booking data, which kept the system lightweight and fully aligned with the scope of the assessment [2], [6].
Another important implementation decision was the use of a modular design. The system was divided into separate functions, including adding equipment, recording bookings, viewing records, checking equipment status and searching bookings. This approach improves readability and maintainability because each function is responsible for one task only. It also supports easier testing and debugging, since problems can be isolated within individual parts of the system [3], [7].
A text-based menu was selected as the main user interface because it is simple, efficient and appropriate for a prototype of this size. Input validation was also included to prevent common user errors, such as empty fields, invalid dates and duplicate bookings. This aligns with good software development practices that emphasise reliability and user input control [9], [15]. Overall, these implementation decisions were effective because they balanced simplicity, functionality and good programming practice, resulting in a practical solution that meets the main project requirements.
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3.2.1 Data Structures
The data structures used in this project are lists and dictionaries. These were selected because the assessment required a simple Python solution without the use of a database. In this equipment booking system, lists and dictionaries are suitable because they are easy to use, flexible and effective for storing temporary data during program execution.
A data structure can be defined as a method of organising, storing and managing data in a computer system so that it can be accessed and modified efficiently. In programming, data structures help developers arrange information in a logical way and support the overall functionality of the program. Choosing the correct data structure is important because it affects how easily the program can store, retrieve, search and update information.
In this project, data structures play an important role because the system needs to handle two types of information: equipment items and booking records. The selected structures make the solution clear and manageable, while also keeping the code simple enough for a small academic project. They also allow the program to process user input effectively and display results in an organised way.
The first important structure used in the solution is the dictionary called data_repository. This dictionary acts as a central container for the program data. It stores two main parts of the system: the equipment list and the booking records. Using one main dictionary makes the solution more organised because related information is grouped together in one place. Instead of creating many separate storage areas, the dictionary provides a clearer structure for managing the system.
Inside data_repository, the key "equipment" stores a list of equipment items. A list was chosen because equipment names need to be stored in a simple collection that can grow over time when new items are added. Lists are useful in this case because they allow the program to append new entries easily and to loop through existing items when needed. Since the number of items in this project is relatively small, a list is efficient enough and keeps the program straightforward.
The key "bookings" stores another list, but in this case each entry in the list is a dictionary representing one booking record. This is a strong choice because each booking contains multiple related values, such as the student name, the equipment name and the booking date. A dictionary is suitable for this because it allows each value to be stored under a meaningful key, for example "student", "equipment" and "date". This makes the booking records easier to read, search and display. A list of dictionaries is especially useful because the system may contain many bookings, and each one can be treated as a separate structured record.
Variables are also an essential part of the solution. A variable can be defined as a named storage location in a program that holds data which may change during execution. Variables help the program temporarily store user input, manage processing tasks and produce the correct outputs. Several variables are used throughout the solution to support user input and processing. The variable equipment is used when a new item is entered by the user. The variable student stores the name of the student when a booking is recorded. The variable date stores the requested booking date. The variable search_term is used in the search feature to match either a student name or equipment name. In the menu system, choice stores the user’s selected option. Together, these variables and data structures support the main functions of the equipment booking system effectively.
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Variable tables

	Variables
	Data Type
	Description

	equipment
	String
	Store the name of the equipment entered by the user when adding new items

	Student
	String
	Store the student name when recording a booking

	Date
	String
	Store the booking date provided by the user in YYYY-MM—DD format
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3.2.2 Programming Constructs
Programming constructs can be defined as the fundamental building blocks of a program that control how instructions are organised and executed. They provide the structure that allows a program to perform tasks, make decisions, repeat actions and respond to user input. In Python, programming constructs are essential because they help developers create logical, efficient and readable solutions to real problems.
The programming constructs used in this project were selected to make the equipment booking system simple, logical and easy to maintain. Since the aim of the program is to support staff at Bright Minds Academy with basic booking tasks, the chosen constructs had to provide clear control over user interaction, data processing and validation. Programming constructs are important in software development because they help organise the flow of a program and make the solution easier to understand and manage. The main programming constructs used in the solution include functions, selection statements, loops, and basic error handling through validation.
One of the most important design choices in the program is the use of functions. Separate functions were created for the main tasks of the system, such as adding equipment, recording bookings, viewing records and searching bookings. This modular approach improves readability because each function has one clear purpose. It also makes the code easier to maintain, as changes to one feature can usually be made inside one function without affecting the whole program. Functions also support reuse, because the same logic can be called whenever needed rather than being repeated multiple times in the code.
The solution also makes strong use of selection statements, especially if, elif and else. These control structures are essential in a menu-driven program. For example, when the user enters a menu option, the program checks the value of choice and decides which action to perform. Selection statements are also used for validation, such as checking whether an equipment item already exists before adding it or confirming whether an equipment name is available before creating a booking. This type of decision-making is necessary to keep the program accurate and prevent incorrect data from being stored.
Another important construct is the use of loops, particularly a while loop in the main menu system. The loop keeps the program running until the user chooses to exit. This is a suitable design because staff may need to perform several tasks in one session, such as adding equipment and then recording a booking. Without a loop, the program would stop after one action, making it less practical. In addition, for loops are used to go through equipment items or booking records when displaying or searching data. These loops make it possible to process multiple records efficiently and present information clearly.
Basic error handling was included through input validation rather than advanced exception handling. For example, the program checks whether the equipment name is empty, whether an item already exists, and whether the chosen equipment is present in the system before allowing a booking. It also handles invalid menu choices by showing an error message instead of allowing the program to fail. This level of validation is appropriate for a beginner-friendly project because it improves reliability while keeping the code understandable.
Overall, the programming constructs used in the project are effective because they support clarity, control and usability. Functions improve organisation, selection statements control decision-making, loops allow continuous interaction, and validation reduces errors. Together, these constructs create a practical and structured solution for the booking system.
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3.2.3 Python Modules and Libraries

Python modules and libraries are important components in software development because they provide pre-written code that developers can use to perform specific tasks more efficiently. A Python module can be defined as a file containing Python code, such as functions, classes or variables, that can be imported into another program. A library is a collection of related modules that work together to support a wider range of functionality. Modules and libraries help reduce repetition, improve efficiency and allow developers to use reliable built-in tools instead of writing every feature from the beginning.
In programming, Python modules and libraries are useful because they make code more organised, reusable and easier to maintain. They also support good programming practice by allowing developers to solve common problems with tested and documented tools. In academic projects, using suitable built-in modules shows an understanding of Python’s capabilities and helps create more structured solutions [1],[2],[3].
For this project, the built-in Python module selected was datetime. This module is particularly suitable for the Bright Minds Academy equipment booking system because the main purpose of the software is to record and manage bookings for specific dates. Since date handling is an essential part of the system, datetime provides a more reliable and structured solution than treating dates only as simple text.
The datetime module is part of Python’s standard library, which means it is already included in Python and does not require installation. This makes it a practical choice for beginner and intermediate developers because it is easy to use and well documented. In an academic project, using a built-in module is also beneficial because it shows an understanding of core Python tools without adding unnecessary complexity [6].[7].
One of the main reasons for choosing datetime is that it improves how the system handles booking dates. In a basic implementation, a date can be stored as a string entered by the user. However, storing dates only as text can lead to problems, such as incorrect formats or inconsistent data. The datetime module allows the program to validate date input and work with proper date values instead of relying only on strings. This helps ensure that all bookings follow a consistent and correct format.
Another advantage of datetime is that it reduces errors and improves accuracy. It can be used to compare dates, check if a booking is in the past or future, and organise records more effectively. Even though the current version of the system is simple, using datetime prepares the program for future improvements. For example, it could be extended to prevent bookings on past dates or sort bookings by date.
Using datetime is also better than manually checking date formats with strings because it provides built-in methods that are more reliable and efficient. This improves code quality and makes the system easier to maintain. It also reflects good programming practice, as developers should use appropriate existing tools instead of creating complex custom solutions.
Although the project does not require external libraries, datetime is a useful built-in module that adds real value to the system. It directly supports one of the most important features of the software, which is managing bookings by date. For this reason, it was chosen as the most appropriate module for this project.
Overall, datetime is a strong choice because it is simple, reliable and directly related to the system’s functionality. It improves data handling, reduces user input errors and makes the booking system more accurate and professional.
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4.0 Testing and Debugging
[bookmark: _Toc225138329]4.1 Role of Testing in Software Environment
Testing is a critical part of software development because it checks whether a program behaves as intended and helps identify faults before users are affected [9], [15]. Even in a small project such as this one, testing is necessary to confirm that the system can add equipment, save bookings, display records and return correct search results. Without testing, the program may appear complete while still containing hidden problems.
In this project, testing supports both correctness and usability. Functional testing checks whether each menu option performs the right task. Input validation testing checks how the program behaves when the user enters incorrect or incomplete data. Search testing verifies whether the program finds the correct records. By testing these scenarios, the developer gains confidence that the prototype is dependable for day-to-day use. Testing also supports debugging, because unexpected outputs often reveal where the logic needs to be improved [9], [15].






4.2 Type of Errors in Programming
Different types of errors can affect a program. A syntax error happens when the code breaks Python’s grammar rules, for example by missing a colon after an `if` statement or leaving a bracket open. These errors usually stop the program from running and are often easy to locate because Python reports the line number [1].



4.2.1 Scenarios with issue and how to be resolved


Syntax Error
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                                           Figure 1: Example of Syntax Error in Python




Correct Code 1
[image: ]
                                                               Syntax error fixed figure 2

Example 1
The error occurred because the input function was missing a closing bracket, which caused Python to fail when parsing the code. Syntax errors prevent the program from running at all. The issue was resolved by adding the missing bracket, making the statement complete and syntactically correct.



Example 2
Syntax Error
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                                                         Syntax error figure 3

Correct Code 2
[image: ]
                                                          Syntax error fixed figure 4



Example 2

This error occurred because the variable student was used before being defined in the program. Python requires variables to be declared and assigned a value before they can be accessed. The issue was resolved by assigning user input to the variable before using it in the condition.






Example 3
Syntax Error
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                                                        Syntax error figure 5


Correct Code 3
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                                                        Syntax error fixed figure 6




Example 3

The error in this example was due to a missing comma between dictionary key-value pairs. Python requires commas to separate items within data structures. Without it, the interpreter cannot correctly parse the dictionary. The issue was resolved by inserting the missing comma between the entries.






Logical Error Scenarios

Wrong code
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                                                         Logical error Figure 1



Correct Code 1
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                                                         Logical error Figure 2


Example 1

This logical error occurred because the condition used “not in” instead of “in”, reversing the intended logic. As a result, valid equipment was treated as missing. Logical errors do not stop execution but produce incorrect results. The condition was corrected to ensure the program behaves as expected.





Example 2
Wrong Code
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                                                         Logical error Figure 3








Correct Code 2[image: A screenshot of a computer
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                                                         Logical error Figure 4




Example 2

The issue in this example was caused by a case-sensitive comparison between two strings. Even though the values appeared similar, the difference in uppercase and lowercase prevented a match. The problem was fixed by converting both values to lowercase, ensuring consistent comparison regardless of input format.


Example 3
Wrong Code
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                                                         Logical error Figure 5


Correct Code 3
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                                                         Logical error Figure 6







 Example 3

This logical error happened because the condition incorrectly checked the list instead of its emptiness. The program produced the opposite result of what was intended. Logical errors can be difficult to detect because the code runs normally. The issue was resolved by using the correct condition to check for an empty list.





Runtime Errors

Example 1
Wrong code
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                                                         Runtime error Figure 7



Correct Code
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                                                            Runtime error Figure 8
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Example 1
This runtime error occurred because the program attempted to access an index that does not exist in the list. Since the list only contains two items, accessing index five causes a crash. The issue was resolved by checking the list length before accessing the element to prevent invalid access.






Example 2
Wrong Code
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                                                            Runtime error Figure 9



Correct Code[image: A screenshot of a computer
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                                                            Runtime error Figure 10
Example 2 

This runtime error was caused by invalid user input when converting a string to an integer. If the user enters non-numeric data, Python raises a ValueError. The problem was fixed by using a try-except block to handle the exception and display an appropriate error message instead of crashing.






Example 3
Wrong code
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                                                            Runtime error Figure 11





Correct Code[image: A screenshot of a computer
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                                                            Runtime error Figure 12

Example 3

This error occurred because the program attempted to access a dictionary key that does not exist. Python raises a KeyError when a missing key is accessed. The issue was resolved by checking whether the key exists in the dictionary before attempting to retrieve its value, preventing the program from crashing.

[bookmark: _Toc225138331]4.3 Example of Test Cases
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Teste Case 1: Record a valid booking

This test case checks whether the system can successfully record a valid booking after a new equipment item has been added. The user selects the booking option, enters a valid student name, an existing equipment name and a correct booking date. The expected result is a success message confirming that the booking was recorded.


Test Case Table

	Test Case ID
	TC1	

	Test Case Title
	Record a valid booking

	Objective
	To verify that the system correctly records a booking when valid data is provided

	Preconditions
	The system is running and the equipment "Laptop 3" has already been added

	Test steps
	1. Select option 2 (Record booking) 
2. Enter student name: Alice Johnson 
3. Enter equipment name: Laptop 3 
4. Enter booking date: 2026-03-20

	Test data
		



	Student: Alice Johnson 
Equipment: Laptop 3 
Date: 2026-03-20




	Expected Result
		



	The system records the booking and displays “Booking recorded successfully.”




	Pass/Fail
	Pass

	Comments
	Screenshot taken and show booking recorded successfully






[image: A screenshot of a computer

AI-generated content may be incorrect.]
                  Figure 1 Test Case output showing successful equipment creation and booking.
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This test case verifies that the system correctly prevents a booking when the selected equipment does not exist. The user enters a valid student name and date, but an invalid equipment name. The system should reject the booking and display an error message, ensuring proper validation and data integrity.
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	Test Case ID
	TC2	

	Test Case Title
	Attempt to record booking with non-existent equipment

	Objective
	To verify that the system prevents booking when the equipment does not exist

	Preconditions
		



	The system is running and the equipment "Camera 1" has NOT been added




	Test steps
	1. Select option 2 (Record booking) 
2. Enter student name: Bob Switch 
3. Enter equipment name: Camera 1 
4. Enter booking date: 2026-03-20

	Test data
		



		



	Student: Bob Switch 
Equipment: Camera 1 
Date: 2026-03-20







	Expected Result
		



	The system should not save the booking and should display “This equipment does not exist.”




	Pass/Fail
	Pass

	Comments
	Screenshot taken and show Display error “This equipment does not exist.”
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                    figure 2 Teste Case output showing search behaviour and invalid booking input.





















[bookmark: _Toc225138335]5.0 Evaluation 

This project was a useful exercise in applying Python programming to a realistic administrative problem. The final prototype meets the core requirements of the task by allowing users to add equipment, record bookings, view stored records and search existing bookings. Although the system is simple, it demonstrates the full development cycle from requirement analysis and design to implementation, testing and reflection.
One of the main challenges was keeping the solution simple while still making it reliable. At first glance, the task seems straightforward, but even a small booking system needs decisions about validation, storage and user interaction. For example, it was necessary to decide how bookings should be stored and how the system should check whether the requested equipment existed before saving a record. Choosing a list of dictionaries solved this problem because it kept each booking organised while remaining easy to search and print. Another challenge was avoiding duplicate or invalid records. A program that accepts every input without checking may technically run, but it does not provide trustworthy output. To address this, validation was added for empty values, duplicate equipment names, booking date format and double-booking of the same item for the same date. This made the system more robust without making the code too advanced for the assignment.
A second challenge involved designing the menu flow so that the system remained easy to use. In a console-based program, the user depends on clear prompts and predictable navigation. If the program structure is confusing, even correct logic becomes difficult to use. The flowchart and pseudocode helped address this challenge because they made the order of actions explicit before coding started. Once the logic was visualised, it became easier to convert the design into separate Python functions. Testing also highlighted smaller issues, such as the need for case-insensitive searches and clearer feedback messages. These revisions improved the final prototype and showed the value of iterative development.
There are several meaningful future improvements that could expand the system. The first improvement would be persistent storage. At present, all information is stored only in memory, so data is lost when the program closes. A future version could save equipment and bookings to a text file, CSV file or database. This would make the application more practical for regular academy use. A second improvement would be a graphical user interface built with a toolkit such as Tkinter. A GUI would make the program more accessible to non-technical staff and provide a more professional user experience. A third improvement would be more advanced booking management, including editing bookings, deleting bookings, filtering by date and showing all bookings for one equipment item. Another useful enhancement would be role-based features, such as staff login or access control, if the system were deployed in a real organisation. Additional validation could also be added, such as preventing bookings in the past or limiting the number of active bookings per student.
From a personal learning perspective, this project strengthened my understanding of how programming concepts connect to real-world needs. I learned that software development is not only about writing code but also about understanding the problem, planning a structure and thinking carefully about user interaction. I improved my ability to work with Python lists, dictionaries, loops, functions and validation logic. I also learned that testing is essential even for small programs because a system that is not tested carefully may still produce incorrect results. Most importantly, I became more confident in breaking a problem into smaller parts and developing a structured solution step by step. This project therefore contributed both to my technical skills and to my development mindset as a beginner software developer.
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def is_valid_date(date_text): 2 usages

"""Checks if the date is in YYYY-MM-DD format."""

try:
# Try to convert input into a valid date
datetime.strptime(date_text, format: "%Y-%m-%d")
return True

except ValueError:
# Return False if format is invalid
return False
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def add_equipment(): 1usage
"""Adds a new equipment item to the system."""
# Get equipment name from user
equipment = input("Enter equipment name: ").strip()

# Check if input is empty

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

# Check if equipment already exists

if equipment in data_repository["equipment"]:
print("Equipment already exists.\n")
return

# Add equipment to list
data_repository["equipment"].append(equipment)
print("Equipment added successfully.\n")
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def record_booking(): 1usage
"""Records a booking for a specific student, equipment, and date."""
# Get booking details from user
student = input("Enter student name: ").strip()
equipment = input("Enter equipment name: ").strip()
date = input("Enter booking date (YYYY-MM-DD): ").strip()

# Validate empty fields

if student == "" or equipment == "" or date == "":
print("All fields are required.\n")
return

# Check if equipment exists

if equipment not in data_repository["equipment"]:
print("This equipment does not exist.\n")
return

# Validate date format

if not is_valid_date(date):
print("Invalid date format. Please use YYYY-MM-DD.\n")
return

# Check for booking conflict
for booking in data_repository["bookings"]:
if booking["equipment"] == equipment and booking['date"] == date:
print("This equipment is already booked for that date.\n")
return
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# Create booking record
booking = {
"student": student,
"equipment": equipment,
"date": date

# Save booking in list
data_repository["bookings"].append(booking)
print("Booking recorded successfully.\n")

def view_bookings(): 1usage
"""Displays all booking records."""
# Check if there are no bookings
if not data_repository["bookings"]:
print("No bookings found.\n")
return

print("\nBooking Records:")
# Loop through all bookings and display them
for booking in data_repository["bookings"]:
print(
f"Student: {booking['student'1} | "
f"Equipment: {booking['equipment'1} | "
f"Date: {booking['date'l}"
)
print()
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def view_equipment_status(): 1usage
"""Shows equipment booking status for a specific date."""
# Get date input from user
date = input("Enter date to check (YYYY-MM-DD): ").strip()

# Validate empty input

if date == "":
print("Date cannot be empty.\n")
return

# Validate date format

if not is_valid_date(date):
print("Invalid date format. Please use YYYY-MM-DD.\n")
return

print(f"\nEquipment status for {date}:")
# Loop through each equipment item
for equipment in data_repository["equipment"]:
booked = False
# Check if equipment is booked on that date
for booking in data_repository["bookings"]:
if booking["eguipment"] == equipment and booking['date"] == date:
print(f"{equipment}: BOOKED by {booking['student']1}")
booked = True
break
# If not booked, mark as available
if not booked:
print(f"{equipment}: AVAILABLE")
print()




image9.png
def search_booking(): 1usage
"""Searches bookings by student name or equipment name."""
# Get search input and convert to lowercase
search_term = input("Enter student or equipment name: ").strip().lower()

# Validate empty input

if search_term == "":
print("Search term cannot be empty.\n")
return

found = False
print("\nSearch Results:")
# Search through bookings
for booking in data_repository["bookings"]:
if search_term in booking["student"].lower() or search_term in booking["equipment"].lower():
print(
f"Student: {booking['student'1} | "
f"Equipment: {booking['equipment'Il} | "
f"Date: {booking['date']}"
)

found = True
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# If no results found
if not found:

print("No matching bookings found.")
print()
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def main_menu(): 1usage

"""Main menu for the booking system."""

# Loop to keep program running

while True:
print("=== Bright Minds Academy Booking System ==="
print("1. Add new equipment")
print("2. Record booking")
print("3. View booking records")
print("4. View equipment booking status by date")
print("5. Search booking")
print("6. Exit")

# Get user choice
choice = input("Choose an option: ").strip()

# Execute selected option

if choice == "1":
add_equipment()

elif choice == "2":
record_booking()

elif choice == "3":
view_bookings()

elif choice == "4":
view_equipment_status()

elif choice == "5":
search_booking()

elif choice == "6":
print("Goodbye!")
break

else:
# Handle invalid input
print("Invalid option. Try again.\n")
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# Run the main menu when program starts
if __name__ == "__main__":
main_menu()
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main.py &) & share | Run | Output
1 student = input(“Enter student name: " ERROR!
2 print(student) Traceback (most recent call last):

File "<nain.py>", line 1
student input("Enter student name:

SyntaxError: '(' was never closed
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main.py &) & share | Run | Output
1 if student ERROR!
2 print('Student name is required"])] Traceback (most recent call last):
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if student "
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