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[bookmark: _Toc226654460]1. ANALYSIS
Bright Minds Academy is working as a small private centre for tutoring with personalised learning approach. The context shows the solution needs to be appropriate and simple at the organisational scale. The brief does not need a database, and alternatively, it permits the application of Python lists and dictionaries to develop a lightweight console-based solution both appropriate and practical. 
1.1 [bookmark: _Toc226654461]Problem Statement
Bright Minds Academy is managing manual bookings of the classroom’s equipment. The brief has explained the tutor's record reservations on paper that lead to confusion and double-booking entries for items, including projectors, tablets, and laptops. The computer-based system is also needed to improve the booking accuracy, reduce disruption, to minimise delivery, and simplify record checking. Furthermore, the paper-based process led to weakened control over the allocation of equipment. It produces duplicate bookings, difficulty in confirming whether the item is already reserved for a specific date, and incomplete records. Such weaknesses minimise the administrative efficiency and increase the chances to adopt avoidable errors. 
1.2 [bookmark: _Toc226654462]Aim and Objectives
The currently proposed system aims to develop a user-friendly Python equipment booking program that helps the staff manage clearer bookings in a more organised and reliable way. 
The objectives are: 
I. To develop a system that enables staff 
· To add equipment
· To view stored booking rewards
· To record the booking against the student and date 
· To enable search bookings by equipment name or student name
II. To create a system that can validate the user input and minimise the incorrect, blank, and duplicate entries
1.3 [bookmark: _Toc226654463]Requirement Analysis
The functional requirements of the system have four core functions found in the brief, including the addition of new equipment, viewing booking records, recording bookings, and performing a simple search process. Such functions provide support to the needs of the academy to track which items are booked, for whom, and for what date. 
On the other hand, the non-functional requirements are ease of system to be used for non-technical staff. For example, the output should be clear, a simple program logic and design need to be maintainable through proper variable names, straightforward control structures, and modular functions. Furthermore, reliability is also important, particularly in the prevention of double booking and validation. 
1.4 [bookmark: _Toc226654464]Feature Selection for the Final Version
 The final version has four required features with the validation of blank input, missing equipment, invalid date format, and duplicate booking attempts. Such features are based on their natures as these are addressing the business problem without covering the scope of the assignment. The task was aligned to store equipment, display bookings, record bookings, and search records. The decomposition makes the solution easier in designing, adopt, and test. 
Furthermore, abstraction was implemented by only focusing on data needed for booking management: student name, equipment names, and booking date. Stock control, maintenance, and equipment names were excluded because they were not part of the brief. 
The system included is limited to the console-based Python application for basic management and bookings. It does not include a database, a graphical user interface, or advanced reporting tools.
[bookmark: _Toc226654465]2. SOFTWARE DESIGN AND DEVELOPMENT
The stage of design and development transformed the analysed requirements into a practical Python solution. Furthermore, the focus can be moved from finding the booking problem to planning how the system will be operating, store information, and deliver each required feature. According to the brief, a user-friendly and simple system is required on the basis of lists or dictionaries instead of a database. Furthermore, the design should be efficient, clear, and appropriate to the needs of Bright Minds Academy.
[bookmark: _Toc226654466]2.1 Development Approach / SDLC
The design included the iterative approach, that is, a method to solve problems and develop something through repetition of the steps of a cycle, where every cycle or iteration refines or improves the outcomes based on new information [1]. The system was developed and improved in small stages, initiated with the menu structure that further moved to the main functions of adding equipment, viewing records, recording bookings, and searching bookings [2]. Every stage can be tested after implementation, in an iterative approach that makes errors easier to assess and correct them on time [3]. The iterative approach also suits the assignment requirement to create the design, validation after implementation, and testing in a proper structure [4].  
[bookmark: _Toc226654467]2.2 System Design Overview
The main program was created as a console-based application with a primary control loop and discrete user-defined functions for every feature. The structure then increases readability, minimises repetition, and turns the code easier to maintain and test. The primary method of navigation was managed with a numbered menu that developed a simple interface for non-technical users. This is useful for each function to read the clear choice of input [5]. The system is developed on a clear pattern of input-process-output logic [6]. The process shows the users are able to enter student, date, equipment, or menu data. The program validates the processes and progresses the input, and the outcomes are displayed in the confirmation form, errors, or booking records. The design works to enhance reliability, clarity, and consistency in the system behaviour [7].
[bookmark: _Toc226654468]2.3 Flowcharts
The flowcharts are presenting the system logic in a visual form before coding practices. These were created in a logical order, like firstly the flowchart of the overall system was developed to indicate the user choice handling, main menu, return to the menu, and function calls (Figure 1). 
[image: ]
Figure 1: Overall System Flowchart; Source: Author
	Secondly, the separate flowcharts were developed for every main feature. The new equipment added a flowchart showing blank checking, input, successful storage, and duplicate checking (Figure 2). 
[image: ]
Figure 2: Add New Equipment Flowchart; Source: Author
	Figure 3 presents the booking flowchart, and it further shows student, date input, and equipment checking. Moreover, it includes the valuation and prevention system for supplementary booking. 

[image: ]
Figure 3: Record Booking Flowchart; Source: Author
Figure 4 shows the view booking recording flowchart that indicates how stored records are either displayed, or, in case they do not exist, the message is presented below. 
[image: ]
Figure 4: View Booking Records Flowchart; Source: Author
	Figure 5 shows the search bookings flowchart with search term input, matching logic, validation, and result display. 

[image: ]
Figure 5: Search Bookings Flowchart; Source: Author
[bookmark: _Toc226654469]2.4 Pseudocode
Pseudocode was applied to plan the system logic before implementation. Moreover, pseudocode is an informal, simple way to write the steps of an algorithm with plain language instead of a specific programming language [8]. Using pseudocode, the booking system can be broken into smaller units and minimise the risk of logical errors during translation design into Python [9]. 
[bookmark: _Toc226654470]2.4.1 Main Program Pseudocode
BEGIN Main Program

    CREATE empty equipment_list
    CREATE empty booking_records

    REPEAT indefinitely
        DISPLAY main menu
        ASK user to enter choice

        IF choice = "1" THEN
            CALL add_equipment(equipment_list)

        ELSE IF choice = "2" THEN
            CALL record_booking(equipment_list, booking_records)

        ELSE IF choice = "3" THEN
            CALL view_bookings(booking_records)

        ELSE IF choice = "4" THEN
            CALL search_bookings(booking_records)

        ELSE IF choice = "5" THEN
            DISPLAY "Exiting system..."
            STOP loop

        ELSE
            DISPLAY "Invalid choice. Please enter a number from 1 to 5."
        END IF

    END REPEAT

END Main Program


[bookmark: _Toc226654471]2.4.2 Add Equipment Function Pseudocode
BEGIN add_equipment(equipment_list)

    ASK user to enter new equipment name
    REMOVE extra spaces from input

    IF equipment name is blank THEN
        DISPLAY "Error: Equipment name cannot be empty."
        RETURN
    END IF

    FOR each item in equipment_list
        IF item matches equipment name ignoring case THEN
            DISPLAY "Error: This equipment already exists in the system."
            RETURN
        END IF
    END FOR

    ADD equipment name to equipment_list

    DISPLAY success message
    DISPLAY updated equipment list with numbers

END add_equipment

[bookmark: _Toc226654472]2.4.3 Record Booking Function Pseudocode
BEGIN record_booking(equipment_list, booking_records)

    IF equipment_list is empty THEN
        DISPLAY "Error: No equipment is available in the system. Please add equipment first."
        RETURN
    END IF

    ASK user to enter equipment name
    REMOVE extra spaces from input

    IF equipment name is blank THEN
        DISPLAY "Error: Equipment name cannot be empty."
        RETURN
    END IF

    SET matched_equipment to no value

    FOR each item in equipment_list
        IF item matches entered equipment name ignoring case THEN
            SET matched_equipment to stored item name
            EXIT loop
        END IF
    END FOR

    IF matched_equipment was not found THEN
        DISPLAY "Error: Equipment not found in the system."
        RETURN
    END IF

    ASK user to enter student name
    REMOVE extra spaces from input

    ASK user to enter booking date
    REMOVE extra spaces from input

    IF student name is blank THEN
        DISPLAY "Error: Student name cannot be empty."
        RETURN
    END IF

    IF booking date is blank THEN
        DISPLAY "Error: Booking date cannot be empty."
        RETURN
    END IF

    IF booking date is not in YYYY-MM-DD format THEN
        DISPLAY "Error: Invalid date format. Please use YYYY-MM-DD."
        RETURN
    END IF

    FOR each booking in booking_records
        IF booking equipment matches matched_equipment
           AND booking date matches entered booking date THEN
            DISPLAY "Error: This equipment is already booked for that date."
            RETURN
        END IF
    END FOR

    CREATE a new booking record with:
        equipment = matched_equipment
        student = student name
        date = booking date

    ADD new booking record to booking_records

    DISPLAY success message

END record_booking
[bookmark: _Toc226654473]2.4.4 View Booking Records Function Pseudocode
BEGIN view_bookings(booking_records)

    IF booking_records is empty THEN
        DISPLAY "No booking records found."
        RETURN
    END IF

    DISPLAY booking records heading

    FOR each booking in booking_records
        DISPLAY booking number
        DISPLAY equipment name
        DISPLAY student name
        DISPLAY booking date
        DISPLAY separator line
    END FOR

END view_bookings

[bookmark: _Toc226654474]2.4.5 Search Bookings Function Pseudocode
BEGIN search_bookings(booking_records)

    IF booking_records is empty THEN
        DISPLAY "No booking records available to search."
        RETURN
    END IF

    ASK user to enter search term
    REMOVE extra spaces from input

    IF search term is blank THEN
        DISPLAY "Error: Search term cannot be empty."
        RETURN
    END IF

    CREATE empty matches list

    FOR each booking in booking_records
        IF search term is found in student name ignoring case
           OR search term is found in equipment name ignoring case THEN
            ADD booking to matches list
        END IF
    END FOR

    IF matches list is empty THEN
        DISPLAY "No matching booking records found."
    ELSE
        DISPLAY search results heading

        FOR each booking in matches list
            DISPLAY booking number
            DISPLAY equipment name
            DISPLAY student name
            DISPLAY booking date
            DISPLAY separator line
        END FOR
    END IF

END search_bookings
	
A clear blueprint is achieved from pseudocode at implementation stage. It determines every function is based on the logical sequence that recreates the required system behaviour before initiating coding [10]. 
[bookmark: _Toc226654475]2.5 Implementation Decisions
[bookmark: _Toc226654476]2.5.1 Choice of Data Structures
Two main structures are applied in the list of equipment items and a dictionary list for booking records. The decision was suitable as the system is console-based, small, and not require a database. Moreover, in the equipment_list, equipment names are aligned with a simple format where it is easier to check, add, and display functions. The booking_records were created in the form of a list of dictionaries, because each booking has three related values that are student, date, and equipment. It was clear to apply nested lists as every value can be managed using a meaningful key. 
[bookmark: _Toc226654477]2.5.2 Description of Variables Used
The variable’s names are also selected to match the purpose of the system and to improve the coherence. It can be observed that the equipment_list includes existing equipment, and booking_records comprise saved bookings. In addition, within the booking function, equipment_name, student_name, and booking_date capture the main user inputs, while matched_equipment stores the validated equipment item. Moreover, in the search function, search_term stores the user’s input, and matches stores the results returned by the search. On the other hand, short loop variables such as item, booking, and index are also used, where their meaning was clear from context.
[bookmark: _Toc226654478]2.5.3 Justification of Control Structures
The program properly applies iteration and selection. Moreover, if, elif, and else statements were required because the system was dependent on decisions like whether input is blank or equipment exists, whether the date is valid or not, and whether bookings are duplicated. Such checks are basic for the system; therefore, conditional statements were a clear choice. Moreover, iteration was important due to the repeated processing of the stored data by the program. However, the loop of while True manages the menu actively till the user exists, and for loops are utilised to manage search, display, and validation of stored records. 
[bookmark: _Toc226654479]2.5.4 Use of User-Defined Functions
The functions defined by the user were applied to make a modular program that is easier to manage [11]. Every main task was positioned in a separate function that includes the display of the menu, addition of equipment, bookings recording, searching for bookings, and viewing records. It improved the organisation by increasing focus on every function of a task. This makes testing and maintenance easier as the changes in a part can be made without changing the whole system [12]. 
[bookmark: _Toc226654480]2.5.5 Input Validation Strategy
Validation strategy is significant due to the reliability of the system, depending on the quality of the entered data [13]. It led to rejecting the blank values when users were adding equipment, recording bookings, or searching for records. Moreover, duplicate equipment entries were also blocked to manage an accurate list. Furthermore, in the booking process, the system was checking whether the equipment is present and either the entered items are valid before asking for the date and student details. The strategy is applied to reduce unnecessary inputs. Then the booking date is checked against the obligatory YYYY-MM-DD format. Moreover, duplicate entries for the same date are not allowed. 
[bookmark: _Toc226654481]2.5.6 Error Handling Strategy
The error handling approach was simply managed, and it was suitable for the program size. Most of the incorrect inputs were managed using conditional checks, based on clear messages and instant return from the functions. Further, incorrect inputs are handled with conditional checks, followed with clear message and a quick return from the function. This helped to control the invalid data to move further into the system and manage the program in an easier way to follow. Data validation applied a targeted method [13]. The datetime module assesses whether the data entered is valid or not, and any incorrect format is managed safely so that users reach the error message rather than failing the program. 
[bookmark: _Toc226654482]2.5.7 Python Modules and Libraries Used
The Python module datetime was the only built-in module used for the final solution. It further included the validation of the booking date reliably, rather than checking through manual strings. There was not required any third-party library because the system was developed through core Python features like lists, conditions, dictionaries, functions, loops, and formatted output. The solution was managed simply, in an appropriate way, and clearly for the booking system. 
[bookmark: _Toc226654483]2.6 Source Code Presentation
[bookmark: _Toc226654484]2.6.1 Annotated Source Code
	The source code was applied to implement the booking system is presented below in the form of listings with brief annotations. The main comments were included, in which function, purpose, decision-making, or validation are required for clarification. 
Listing 2.1: Main Menu and Program Control Loop
# Display the main menu so staff can choose a system function
def show_menu():
    print("\n=== Bright Minds Academy Equipment Booking System ===")
    print("1. Add new equipment")
    print("2. Record booking")
    print("3. View booking records")
    print("4. Search bookings")
    print("5. Exit")


# Run the main menu loop
def main():
    equipment_list = []
    booking_records = []

    while True:
        show_menu()
        choice = input("Enter your choice (1-5): ").strip()

        if choice == "1":
            add_equipment(equipment_list)
        elif choice == "2":
            record_booking(equipment_list, booking_records)
        elif choice == "3":
            view_bookings(booking_records)
        elif choice == "4":
            search_bookings(booking_records)
        elif choice == "5":
            print("Exiting system...")
            break
        else:
            print("Invalid choice. Please enter a number from 1 to 5.")


if __name__ == "__main__":
    main()
Listing 2.1 indicates the menu-driven structure of the program and the primary control loop that manages the system running until the user picks the exit option. 
Listing 2.2: Add Equipment Function
# Store new equipment only if the name is not blank and not already added
def add_equipment(equipment_list):
    equipment_name = input("Enter new equipment name: ").strip()

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

    if find_equipment_match(equipment_list, equipment_name) != "":
        print("Error: This equipment already exists in the system.")
        return

    equipment_list.append(equipment_name)
    print(f"Success: '{equipment_name}' has been added successfully.")
    display_equipment_list(equipment_list)
Furthermore, listing 2.2 elaborates on how the system validates the equipment input before storage that assists to maintain the accurate list of equipment. 
Listing 2.3: Record Booking Function
# Record a booking only if the equipment exists and is available on the chosen date
def record_booking(equipment_list, booking_records):
    if len(equipment_list) == 0:
        print("Error: No equipment is available in the system. Please add equipment first.")
        return

    equipment_name = input("Enter equipment name to book: ").strip()

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

    matched_equipment = find_equipment_match(equipment_list, equipment_name)

    if matched_equipment == "":
        print("Error: Equipment not found in the system.")
        return

    student_name = input("Enter student name: ").strip()
    booking_date = input("Enter booking date (YYYY-MM-DD): ").strip()

    if student_name == "":
        print("Error: Student name cannot be empty.")
        return

    if booking_date == "":
        print("Error: Booking date cannot be empty.")
        return

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

    for booking in booking_records:
        if (
            normalise_text(booking["equipment"]) == normalise_text(matched_equipment)
            and booking["date"] == booking_date
        ):
            print("Error: This equipment is already booked for that date.")
            return

    booking_records.append({
        "equipment": matched_equipment,
        "student": student_name,
        "date": booking_date
    })

    print(f"Success: '{matched_equipment}' has been booked for {student_name} on {booking_date}.")
Moreover, listing 2.3 shows the important validation logic in the system that has checks for equipment existence validation, date, and duplicate booking prevention. 
Listing 2.4: Search Bookings Function
# Search for bookings by student name or equipment name
def search_bookings(booking_records):
    if len(booking_records) == 0:
        print("No booking records available to search.")
        return

    search_term = input("Enter student name or equipment name to search: ").strip()

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

    matches = []
    for booking in booking_records:
        if (
            normalise_text(search_term) in normalise_text(booking["student"])
            or normalise_text(search_term) in normalise_text(booking["equipment"])
        ):
            matches.append(booking)

    if len(matches) == 0:
        print("No matching booking records found.")
    else:
        display_booking_list(matches, "Search Results")

The above listing provides the information on how the searches record in the program are stored and return the matching results through student names and requirement names. Appendix C includes a complete Python code to review and implement the program. 
[bookmark: _Toc226654485]2.6.2 Evidence of Good Programming Practice
In the current project, an effective programming practice is used through logical organisation, meaningful naming, and modular design. It has every function performing clear tasks that increase the ease to test, update, and establish the program. The functions of booking, managing equipment, and searching were managed separately. Further main () function controls the flow of the entire program. Furthermore, validation is applied consistently, and built-in Python features were created precisely. The datetime module is also used to validate tests in which list operations and dictionaries were managed appropriately and in a simple way for application scaling. 
[bookmark: _Toc226654486]2.6.3 Readability, Commenting, and Formatting
The approaches of clear indentation, spacing, consistent console output, and meaningful variable names increase readability [14]. In this case, selective comments were used to explain the functional purpose and required logic, but all lines were not explained repeatedly. Therefore, the code is easily developed to make it understandable for common users. 
[bookmark: _Toc226654487]3. TESTING AND DEBUGGING REPORT
[bookmark: _Toc226654488]3.1 Importance of Program Testing in Software Development
Program testing is an evidence-based system as it is essential, as it behaves correctly under boundary, incorrect, and normal conditions [15]. Testing was used in the current project to assess that users can add more record bookings, equipment, search current data without provision of incorrect data, unstable behaviour and review the records. In addition, the program helped to validate the rules intended and applied specifically in which the program is created to reject black values, invalid dates, and duplicate entries. For smaller console-based applications, these checks are essential as they increase the usability and trust in the system even with simple input errors [16]. 
[bookmark: _Toc226654489]3.2 Types of Programming Errors
[bookmark: _Toc226654490]3.2.1 Syntax Errors
When the code breaks programming language rules, then a syntax error occurs [17]. Likewise, in the current case of Python, syntax errors occurred in the form of incorrect brackets, inconsistent indentation, and missing colons [18]. These errors lead to stop the program or to run normally and are found quickly by interpreters. However, in the developmental phase, repeated testing and careful formatting reduce the syntax errors. 
[bookmark: _Toc226654491]3.2.2 Runtime / Exception Errors
Runtime errors occur during the program running process [19]. In the current system, the primary aspect is validation as the program checks that the booking date is following the needed YYYY-MM-DD format, as well as invalid inputs are handled with validation of the date instead of failing the program. It highlights that incorrect dates produce a clear message rather than an interruption to the normal flow of the program. 
[bookmark: _Toc226654492]3.2.3 Logical Errors
Logical errors can occur when the code runs and does not behave as proposed. It is usually not able to detect because the program has started to provide output. In the current project, examples include leading to duplicate bookings, continuing to request booking details in the case of no valid equipment being assessed, and accepting unknown equipment. Testing was also required to confirm that the order conditions, validation checks, and loops produced the correct behaviour. 
[bookmark: _Toc226654493]3.3 Validation Testing Strategy
The validation strategy is created to reject incorrect input at the initial stage, for instance, the function of adding equipment assesses the duplicate and blank entries before sorting data [20]. However, the booking function checks whether the equipment exists before assessing the date and student details. Moreover, booking date, student name, and search term inputs can also be validated before processing starts. The stage is useful to improve user-friendliness as it avoids unnecessary inputs and minimises the risks to store invalid records. It further aligns directly with the requirement brief to apply validation to minimise the unsuitable values. 
[bookmark: _Toc226654494]3.4 Test Plan and Test Cases
The test plan was managed with four required system functions and the main rules of validation. Tests were managed for normal operation, like menu display, addition of valid equipment, and valid booking recordings. These are also extended to include invalid cases and edge cases like blank fields, non-existent equipment, invalid dates, empty record lists, and duplicate bookings. It ensures the expected use and misuse are covered effectively. In Appendix D, a complete test case table is provided, while in Appendix E, the screenshots of executed tests are provided. 
[bookmark: _Toc226654495]3.5 Test Results and Commentary
[bookmark: _Toc226654496]3.5.1 Add Equipment
Testing indicates valid equipment entries were stored successfully and indicate the updated list. Duplicate equipment names and blank inputs were also rejected through clear messages. It confirms the functions it performs, and its basic purpose is to protect the accuracy of the equipment list. 
[image: ]
Figure 6:Screenshot for Valid Add
[image: ]
Figure 7: Screenshot for Blank Input
[image: ]
Figure 8: Screenshot for Duplicate Input
[bookmark: _Toc226654497]3.5.2 Record Booking
The booking function needs extensive testing as it has several validation stages. The outcomes were showing valid bookings were stored effectively, invalid dates were blocked, blank student names were rejected, unknown names of equipment were also revised, and duplicate bookings fr similar dates were avoided. Such outcomes show that the process of booking is reliable and that the risk of inconsistency in the booking data was also minimised. 
[image: ]
Figure 9: Screenshot for Valid Booking
[image: ]
Figure 10: Screenshot for Blank Student
[image: ]
Figure 11: Screenshot for Invalid Date
[image: ]
Figure 12: Screenshot for Equipment not Found
[image: ]
Figure 13: Screenshot for Duplicate Entry
[bookmark: _Toc226654498]3.5.3 View Booking Records
	Testing has found that the program was handling both populated and empty booking lists in a correct way when there are no more records, and a clear message was also displayed. At the time of storing a valid booking, the function shows the equipment, date, and student details in an organised way. 
[image: ]
Figure 14:Screenshot for Empty Record View
[image: ]
Figure 15: Screenshot for Successful Record View
[bookmark: _Toc226654499]3.5.4 Search Bookings
Search testing indicates that the system handles empty and unsuccessful searches correctly and returns the matching records in the presence of valid search terms. As the search applies case-insensitive matching, this is easier and more flexible to use. 
[image: ]
Figure 16: Screenshot for No Booking Records
[image: ]
Figure 17: Screenshot for Valid Record Search
[bookmark: _Toc226654500]3.5.6 Validation and Error Handling
The test results indicate that the system’s validation and error handling approach is efficient. The inputs that were mostly incorrect were stopped through immediate return statements and conditional checks. However, the date validation system avoids invalid formats from further progression. It directly supports the data integrity, stability, and clear application of guidelines. 
[bookmark: _Toc226654501]3.5.7 Debugging Process and Fixes Applied
Debudding was managed incrementally during the development process [21]. After the implementation of each function, it was corrected and tested before the next was added. This reduces the intensity of falls for further isolation because every change can affect one part of the program at a time. The basic issues corrected were also relevant to the validation orders and safety handling of the empty record sets. For instance, the booking process was managed so that it stopped quickly when the equipment did not exist. The view and search functions were also updated to handle the empty collections visibly. 
[bookmark: _Toc226654502]4. EVALUATION
The purpose of the evaluation is to assess how well the final system is meeting the aims of the projects and its suitability for the needs of Bright Minds Academy. The main focus of evaluation is on the strengths, limitations, and development experience of the final solution. The system developed is as per the basic requirements of the brief. It works effectively and allows users to add equipment, view booking records, record bookings, and search for equipment of the of student name. It further includes lists and dictionaries for storage, applies validation to prevent inappropriate input, and tracks a clear structure based on functions. It brings the final solution aligned with the original problem and the scope of the design. 
[bookmark: _Toc226654503]4.1 Strengths of the Final System
The fundamental strength of the system is simplicity, as it is easier to follow, does not require a database, and implements clear menu-based navigation that is also suitable for non-technical users [22]. It is a modular design having separate functions for every task that directly increase the readability and make testing an easier process. Another strength is validation, where duplicate entries, blank input, invalid dates, and unknown equipment were handled quickly [23]. It also improves the reliability and protects the accuracy of booking records. 
[bookmark: _Toc226654504]4.2 Challenges Faced During Development 
The main issue was about the validation and logic order, instead of the programming challenges. Even a smaller system needs careful sequencing to minimise the issue of asking for unnecessary information and invalid data, as it was stopped at the right stage [24]. The booking process needs to confirm the existing equipment before continuing with the date input and student. Further issues were about managing the program in a readable way, but it still includes enough documentation and validation for assessment purposes. 
[bookmark: _Toc226654505]4.3 Solutions Applied to Overcome Challenges
Iterative refinement was used to avoid the issues and to overcome challenges [25]. A separate testing process was managed for every function before the completion of the next stage. This increases the ease to find the weaknesses, and then these were gradually corrected. Moreover, validation checks were also repositioned at necessary points to make sure the system responded earlier to invalid inputs. The application of separate functions is assisted because changes can be made to one part of the program without affecting the entire structure. 
[bookmark: _Toc226654506]4.4 Limitations 
The system was developed as per the brief, but it still has some basic limitations. The data was stored when the program was running, so the records were lost after the closure of the program closed. There is also no authentication of the system, and the user access control that makes it a simpler and single-user-based setting. Additionally, the interface is based on text that is also functional but least convenient compared to a graphical design; such limitations do not affect the requirements, but these minimise the suitability of the system for wider usage in the real world. 
[bookmark: _Toc226654507]4.5 Future Improvements and Self-Reflection
Various realistic improvements can strengthen the future of the system. Persistent storage is most important as it is related to the file or database to make the availability of the booking across all sessions. The graphical user interface can improve the usability. Moreover, other useful additions can include the editing and deleting of bookings, categories of equipment, and basic reports of bookings. The project has improved the problem-solving skills and programming. It has further strengthened the understanding of loops, lists, dictionaries, conditions, user-defined functions, and validations. I have understood the importance of planning logic before coding practices and testing every feature against realistic inputs. Moreover, it has reinforced the importance of readable code writing and keeping clear evidence of the testing process. 
[bookmark: _Toc226654508]5. CONCLUSION
The current project aimed to design and develop a simple Python-based equipment booking system for Bright Minds Academy based on the limitations of manual paper-based working. Ultimately, the system was created to manage classroom equipment booking accurately by assisting staff to add record reservations, equipment viewing, stored booking records, and searching bookings through student names or equipment. A complete solution is achieved that addresses the primary operational problem, assesses, and fulfills the functional expectations. The aim was to include a small-scale console application that can be applied with proper design and development practice. It further developed the flowcharts and pseudocode to plan further logic for the system before it was implemented. The final code was created with a user-defined function with proper validation and a structured program flow. Further steps were debugging and testing that confirmed the way the program performed reliably with incorrect and normal conditions of input. The final version completely rejected the blank entries, invalid dates, duplicate equipment, and unsupported searches. These concepts were useful to improve the booking process dependability and protect the accuracy of stored data. 
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