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[bookmark: _Toc225476000]INTRODUCTION 
Bright Mind Academy is a tutoring centre that depends on classroom equipment such as laptops, projectors and tablets to support teaching and learning. Currently, the booking for the equipment is manged by paper records. This approach is inefficient and usually leads to major issues such as double bookings, misplaced records which can cause confusion amongst staff. As a result of this it becomes hard to track which equipment has been booked and who it booked by and on what day it was booked.
The lack of a structured system can restrict and disrupt lessons as tutors may find that equipment is unavailable or that it has been incorrectly booked. Also manually searching through records to see who booked what is very time consuming and is prone to human error. These challenges show that it is crucial that there is a more structured and reliable solution to manage equipment bookings effectively.
In response to this problem, a computer-based equipment booking system will be created by using Python. The system will aim to improve organisation, reduce errors and provide a clear way to manage equipment bookings. This will replace the manual process with an automated system and staff will be able to record, view, search and check bookings more efficiently which will ensure a smooth running of the tutoring centre.

[bookmark: _Toc225476001]2.0 Requirement analysis 
The proposed computer-based solution is a Equipment Booking System developed by using Python. The system is created to replace the current manual paper method used by Bright Minds Academy to manage equipment bookings. By doing this it will reduce errors such as double booking and will allow tutors to manage and access booking information efficiently. 
The system will include multiple serval key functionalities, one of them is the ability to add new equipment. Users will be able to input and store equipment in the system such as laptops, projectors and tablets which ensures that all available resources are recorded within the system. Another crucial functionality is recording bookings. The system will allow users to assign equipment to a student for a certain date. This feature will ensure that equipment is being clearly tracked and it also helps to prevent issues such as double bookings.
The system will also include a view booking function which allows users to see a list of all equipment and their booking status. This gives a clear overview of availability and supports more effective planning within the centre. In addition to this, a simple search feature will be implemented into the system. Users will be able to search for booking by entering the students name or the equipment name. This allows tutors to quickly search for a specific booking records without manually having to look through paper records.
Although multiple other features such as editing, deleting bookings, UI interface could be included, only a subset of features will be included into the prototype. The prototype will focus on adding, recording bookings, viewing records and basic search. These features are the core requirements of the system and will ensure that the main problem is being addressed while keeping the solution simple and manageable within the project scope.
Moscow Table
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[bookmark: _Toc225476002] 3.0 SOFTWARE DESIGN AND DEVELOPMENT 
The design and development phase plays a crucial role in the development of a functional and reliable system. This stage requires effective planning of the systems structure and functionality to ensure it meets the identified requirements. A well-designed system also ensures that the final program is efficient, easy to understand and also capable of meeting the user’s needs.
The design stage focuses on defining how the system will work before any code is written. This includes developing algorithms, flowcharts, and pseudocode to represent the logic and flow of the program are important in ensuring that the system works correctly. By planning the structure system, potential problems can be recognised early, which helps to reduce errors during the implementation stage. It also ensures that the system is organised and follows a clear sequence of steps. The development area focuses on turning the design into a functioning program using Python. During this phase, suitable data structures, control structures and functions are used to build the system. It is also very crucial to follow good programming practices such as writing clear and readable code, organising the program properly and validating user input to prevent errors. The design and development phase plays a vital role in creating a reliable and effective system. It ensures that the final program meets the requirements identified earlier and functions as intended.

3.1 Design 3.1.1 Flowchart 
[image: ]
IPO Table
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A flowchart is designed to create a clear 	and structured visual representation of the equipment booking system. It turns the pseudocode into step-by-step diagram that show how inputs are processed, how decisions are made and how inputs are generated. [1] According to Tarsini and Anggranei, flowcharts help demonstrate the programs logic and act as both a communication tool and a guide for implementing algorithms. This ensures that key systems functions, such as adding equipment, recording bookings and searching records are easy to understand.
The flowchart in figure 1 demonstrates the step-by-step logic of how the system operates. The process begins by showing a menu to the user and prompting them to enter a choice. The system then evaluates the user’s selection through a decision step. If the user chooses to add equipment, they are then asked to input the equipment name, which is then stored in the equipment list. If the user selects to record a booking, the system collects the student’s name and date before saving the booking details. If the user chooses to view bookings, all stored bookings are retrieved and displayed. For the search option, the user is prompted to type a name, and the system checks each booking for a match and if a match is found, the corresponding booking is displayed. After each action, the system returns to the menu and repeats the process. This loop continues until the user selects the exit option, at which point the program terminates. The IPO table shows a clear example of how data flows through the equipment booking system. It highlights the inputs that are required from the user, the actions performed by the system and the results produced. This makes the system easier to understand by simplifying it into clear steps and ensuring each function works as expected. it is shown in the table, the system has a lot of inputs such as equipment name, student details and booking dates. These inputs will then be processed through actions such as validation, checking conditions and storing data in lists. The outputs consist of confirmation messages, displayed booking records and search results.

3.1.2 Pseudocode 
START

SET equipment_items TO empty list
SET booking_details TO empty list

SET menu_choice TO empty value

REPEAT

    DISPLAY "*** Bright Mind Academy Booking System ***"
    DISPLAY "1. Add Equipment"
    DISPLAY "2. Record Booking"
    DISPLAY "3. View Bookings"
    DISPLAY "4. Search Bookings"
    DISPLAY "5. Exit"

    ASK user to enter an option
    STORE input in menu_choice

    IF menu_choice = "1" THEN
        ASK user to enter equipment name
        STORE input in equipment_name

        IF equipment_name is not empty THEN
            ADD equipment_name TO equipment_items
            DISPLAY "Equipment has been added."
        ELSE
            DISPLAY "You must enter a valid equipment name."
        END IF
    END IF

    IF menu_choice = "2" THEN
        ASK user to enter student name
        STORE input in learner_name

        ASK user to enter equipment name
        STORE input in equipment_name

        ASK user to enter booking date
        STORE input in booking_day

        ADD [learner_name, equipment_name, booking_day] TO booking_details
        DISPLAY "The booking has been saved."
    END IF

    IF menu_choice = "3" THEN
        IF booking_details is empty THEN
            DISPLAY "There are no bookings to display."
        ELSE
            DISPLAY "Current Booking Records"
            FOR each record IN booking_details
                DISPLAY student name, equipment name, and booking date
                DISPLAY separator line
            END FOR
        END IF
    END IF

    IF menu_choice = "4" THEN
        ASK user to enter student name or equipment name
        STORE input in search_value

        SET found TO false

        FOR each record IN booking_details
            IF search_value matches student name OR equipment name THEN
                DISPLAY booking details
                DISPLAY separator line
                SET found TO true
            END IF
        END FOR

        IF found = false THEN
            DISPLAY "No booking matched your search."
        END IF
    END IF

UNTIL menu_choice = "5"

DISPLAY "Closing the system..."
DISPLAY "Program finished."

END
Pseudocode is a way of describing an algorithm in a simplified form using plain language and basic programming concepts. It emphasises the logical steps needed to solve a problem without requiring correct syntax, which makes it easier to design a solution [2]. Pseudocode is a very crucial element of software design because it helps developers plan their ideas before translating it into code. It breaks down complex problems into smaller steps and makes the system logic easier to understand. The purpose of the pseudocode in this project is to highlight how the equipment booking system will function. It outlines the key processes such as adding equipment, recording bookings, viewing stored data and searching for records. This helps ensure that the system is structured correctly before implementation. The pseudocode follows a structured approach in which user inputs are processed, validated and stored within lists. 
The initial step in the pseudocode involves prompting the user to enter a menu option. This is crucial as it allows the user to choose between the different functions they want to access. The input is then stored so that the program can use it manage the flow of operations and determine the next action.	
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Figure 1 – menu input
The pseudocode step where it asks the user to enter a choice is implemented into python by using the input function. This allows the system to receive the user’s choice and store it in the variable choice. The value will then be used in if statements to decide which part of the program runs, which shows the decision-making process shown in the pseudocode.
One of the other main steps in the pseudocode involves allowing users to add new equipment to the system. This is crucial as it enables the system to store and manage available resources. The input will then be checked to ensure it is not empty before being stored, which helps maintain data accuracy.
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Figure 2 – adding equipment 
The functionality for adding equipment, as shown in the pseudocode, is implemented in python using a list data structure. The equipment name is entered by using the input function and stored in the variable equipment name. It is then added to the equipment items list by using the append method. This makes the system store multiple equipment entries and follows the pseudocode step of adding data to a list.
To allow users to view stored information, the pseudocode has a step for displaying all booking records. This is achieved by looping through the list of bookings so that each record can be accessed and displayed. This follows the pseudocode logic of processing multiple entries using a loop.
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Figure 3 – recording a booking
This step is implemented by using a conditional statement to check if the list is empty, followed by a for loop to process each item in booking details. The loop displays each booking one at a time, ensuring all records are handled as described in the pseudocode.

A search function is also a feature that allows the user to look for specific booking records. This is done by comparing the user’s input with the stored data to identify any matches. A condition is also included to manage situations where no results are found. 
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Figure 4  – Viewing Booking Records

In Python, this is implemented by using a loop and conditional statements. The program goes through each record in booking details and then compares the search value 	with elements such as the student’s name or equipment name. If there is a match, then the booking details are displayed, and a Boolean variable is used to track whether any results exist.
The pseudocode also includes a repetition structure that ensures that the system will continue to run until the user chooses the exit. This is shown by using a loop that continues to execute the program until a specific condition is met.
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Figure 5  – program loop control 
In python this is achieved by using a loop, which is run as long as the condition is true. This allows the program to keep running the menu and process the users input until the user selects the exit option.
3.2 Implementation Decision
3.2.1 Data Structures:

Data structure is an important concept in programming; it’s used to organise and store data so that it can be accessed and monitored efficiently. They determine how data is structured, processed and handled within a program. [3] Finkel states that structured types are formed by combining other types which allows related data to be grouped together for more complex representation. [4] In a similar way, complex data types allow multiple values to be stored as a single unit, which helps in organising and modelling real world data more effectively.
Data structures play a crucial role in software development as they support data handling and improves the organisation of programs. It makes it easier to manage large amounts of information, readability and support the development of logical solutions. Choosing the correct data structure ensures that a program runs effectively and remains easy to maintain.
For this system, the data structure that is used is a list, as it provides a easy and flexible way to store multiple values. Lists are very useful because they allow data to be added during program execution. This makes them very useful for storing equipment items and booking records. The program uses a list named equipment items to store all equipment entered by the user which ensures that all available resources are recorded. Another list that is used is booking details and it is used to store all booking records. Each individual booking is stored as a list called booking record and it includes the student’s name, equipment name and booking date. This approach creates a hierarchical structure in which booking records are stored within a main list, improving the organisation and handling of data.
However, other than the data structure, several variables are used to support the systems functionality. For example, menu choice is used to store the user’s selection, while equipment name, learner name and booking day are used to store the user’s input. The variable search value is used for searching and the Boolean variable “found” checks if the a match exists. Temporary variables such as record are used when looping through the list to access individual entries. Overall, combing lists with supporting variables helps the system store and process data effectively and it maintains a simple and organised program structure.


3.2.2 Programming Constructs 

Programming constructs are an important element in programming that determine how a program runs and controls its overall flow. They include structures such as loops and conditional statements, which allow programs to repeat tasks and make decisions. Loops are very useful as they allow instructions to be executed multiple times efficiently, which is a key part of programming logic [5].
In this project several programming constructs are used to control the system. Conditional statements such as if statements are used to make decisions based on user input. For example, the program must check the user’s decision and determines which section of the system it should run. This lets the program respond differently depending on the user’s selection.
A while loop is implemented to keep the program active until the user decides to exit, allowing the menu to be shown constantly. This allows the user to do several actions in one session. In addition, for loops are also used to go through booking records when displaying or searching data. [5] This reflects interation, where operations are repeated to manage multiple data items efficiently.
Even though the system doesn’t use separate user functions, the logic is still organised into a clearly defined sections based on menu options. Each option in the menu performs a specific task, such as adding equipment, recording a booking, viewing records or searching. This ensures that the code is clear and easy to follow and it also makes sure that the program is structured into distinct sections so it can improve readability.
Error handling and validation are also implemented in the system. The program checks if the equipment name entered is empty before adding it to the list. It also checks if any bookings are recorded before attempting to display them. During the search process, the Boolean variable is used to determine whether a matching record exists. If there is no matching record, the program displays a message on the screen. These checks help prevent any incorrect output and improves the readability of the system.
In conclusion, implementing constructs such as conditional statements, loops and validation allow the system to operate in a structured way. These constructs help with decision making, repetition of process and efficient data handling, while ensuring that code is clear and easy to follow 


 

3.2.3 Python Modules and Libraries: 
Python modules and libraries are prewritten code that are used to perform specific tasks within a program. A module is a file that contains functions, variables and classes which can be imported into a program and a library is a collection of multiple modules that has a wider range of functionality [6]. 
Modules and libraries are important because in software development they improve productivity and reduce complexity. The Python standard library has a wide range of built in modules that supports common programming task like input handling, data processing and working with files [7]. This helps developers to concentrate more on the logic of their program rather than implementation details. As a result, programs can be made more quickly with few errors.
In this project, no python modules or libraries were used. The system was developed by using simple Python features such as lists, loops and conditional statements. This decision was made because the bright mind academy booking system is very simple and does not require any advanced functionality. Using core Python features ensures that the program stays easy to understand and aligns with the fundamental programming concepts covered in the course.
4.0 TESTING AND DEBUGGING 
4.1 Role of Testing in Software Environment 

Software testing is an important process in software development that ensures a system runs correctly and meets its defined requirements. It incorporates both verification, which evaluates whether the system is developed correctly and validation which assesses whether the system fulfils its purpose [8] [9]. Testing is not only about running code, it is applied throughout the software development cycle to improve the quality and readability of software systems [8].
The importance of software testing is its ability to identify errors and missing requirements before the software is released. Early detection helps reduce development costs, as fixing issues later down the line is way more expensive [9]. Moreover, testing improves software quality by making sure that the system performs as expected under different conditions, which enhances user satisfaction and trust. 
As software systems become more advanced and used in important areas, testing becomes very crucial for reducing risks and making sure the system works reliably [8]. It also helps to safeguard users and maintain security. Good testing gives useful information about how well a system is performing which helps developers make better decisions during development [9].
Ultimately, software testing is important for creating secure and reliable software. It also helps improve performance, reduce errors and ensures the system meets both technical requirements and user needs. 







4.2 Type of Errors in Programming 

Programming errors are mistakes in a program that causes it to stop functioning properly or give the wrong results. These errors can happen at many stages when writing code and are usually grouped into syntax, logical and runtime error. Syntax error usually happens when the code does not follow the correct rules of the programming language, such as missing symbols or incorrect formatting which stops the program from running. Logical errors happen when the program runs but gives incorrect results because of a mistake in the logic. Runtime error happens while the program is running and is mainly caused by problems like dividing by zero or trying to use data that does not exist [11].
Understanding these types of errors is crucial because it affects how a program performs and how easily the issues can be identified and resolved. Research shows that programming errors can be hard for beginners to interpret, especially when error messages are unclear or complex [12 ]. Therefore, debugging plays an important role in fixing errors, as it identifies the cause of the problem and applies appropriate corrections. Overall, recognising and addressing different types of errors improves the program and helps developers make more efficient and accurate software’s.

4.3 Example of Test Cases:
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This test was carried out to check that the system correctly adds new equipment to the list. As it is shown the user selects 1 option and enters the equipment name “laptop”, after which the system displays a confirmation message. This confirms that the input has been stored successfully. The screenshot shows the corresponding section of the code where the input is validated and added to the list using the append method. The results match the expected outcome, confirming that the functionality works as intended.

[image: ]
This shows a section of code where the equipment name is collected, validated and added to the list.
[image: ]
This section of code implements the search functionality of the system. The user is prompted to enter a search item, which is stored in the variable search value.





5.0 EVALUATION:

During the development of this project there were a lot of challenges that were encountered. One of the main difficulties was translating my pseudocode into Python code. While the pseudocode helped me with the overall logic, translating the code into python required a better understanding of syntax, especially when you are working with loops and conditional statements. 	This was addressed by learning materials and testing sections of code step by step.
Another challenge was managing data by using lists. Storing and accessing multiple booking records needed a clear structure and there were initial difficulties retrieving 	the correct data and it was particularly when developing the search function. This was improved by organising the data more effectively and using loops to iterate through records. The search feature also required debugging, as it didn’t always return accurate results. This issue was fixed by using a Boolean variable to monitor where a matching record was found. Time management was also a challenge due to the number of tasks involved. This was managed by working each section step by step and focusing on the most important features. These challenges improved my problem-solving skills and increased my understanding of programming.
There are a lot of ways this system could be improved In the future. One improvement would be using a more advanced data structure such as dictionaries or databases instead of lists. This would make the system more efficient and better suited for handling larger amounts of data. Another improvement would be adding a GUI, the current system is a regular based text menu, which may not be user friendly. A GUI would improve the usability and make the system look more visually appealing. Features such as editing or deleting bookings could be added to make the system completer and more practical for a real-world use.
Throughout this project, I gained a better understanding of programming concepts and how they are applied in practice. I also learned how to design system using pseudocode and translate it into Python code, which showed me the importance of planning before coding. I also improved my understanding of loops, conditional statements and lists and how they work together to create a functional program. Debugging the system also helped me develop problem solving skills as it taught me how to identify errors. After this project I became more confident in testing my program and ensuring it works correctly. Overall this project helped me improve both my technical skills and my ability to problem solve which has contributed to my growth.
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