


Contents

Introduction	2
Main body	2
Requirements Analysis	2
Non-Functional Requirements	3
Software Design and Development	4
Design	4
Flowchart	4
Pseudo-code	5
Implementations Decision	6
Data Structures	6
Programming Constructs	6
Source Code	7
Testing and Debugging Report	8
Evaluation	11
Conclusion	12
References	13










[bookmark: _Toc228229574]Introduction 
Bright Minds Academy is a small private tutoring centre that uses equipment like laptops, projectors, and tablets to help students learn. Right now, the staff simply writes down their equipment bookings on paper. As the academy grows, this paper-based method is becoming too slow and difficult to manage properly.
Because everything is written by hand, mistakes happen frequently. The biggest issue is double bookings, where two different tutors end up reserving the exact same laptop or projector for the same day. Additionally, paper lists can easily get lost or be hard to read due to messy handwriting, causing unnecessary confusion for everyone involved.
The primary need addressed by this software solution is the digitization and centralization of the equipment booking process. The goal is to develop a simple, reliable, and user-friendly computer-based application that allows staff to seamlessly track which equipment is available, who has booked it, and for what date. By transitioning from a paper-based log to a Python-based digital system, Bright Minds Academy will eliminate double bookings, optimize resource distribution, and save valuable administrative time.
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To fix the current issues, the new Python program needs to provide a few specific, easy-to-use features. As requested, the system will not use a complex external database; instead, it will rely on a simple Python dictionary to store and manage all the information efficiently.
The software must include the following four core functionalities:
1. Add new equipment: The staff must be able to type in the name of a new device (like "Laptop 1" or "Projector A") to add it to the system. When a new item is added, the program should automatically save it with an "Available" status.
2. Record bookings: When a student needs a device, the staff must be able to assign it to them. The program should ask for the equipment name, verify that it exists in the inventory, and then update its status with the student's name and the date of the booking.
3. View booking records: The program needs an option to display the entire inventory on the screen. This will allow the staff to see a clean, organized list of all the equipment and quickly check if a device is currently available or already booked.
4. Simple Search: Instead of reading through the whole list, the staff must be able to search for a specific student or device. By typing a keyword, the program will filter the records and only display the ones that match the search.
Finally, the program must be user-friendly. It should feature a continuous menu so the staff can perform multiple tasks without the program closing unexpectedly, and it should show clear error messages if someone types an invalid option or searches for a device that does not exist.
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Besides the core features, the system must meet specific quality standards to ensure a smooth experience for the staff:
Reliability: The program must be stable and handle human mistakes gracefully. If a user types an invalid menu option (like "9") or tries to book equipment that doesn't exist, the system should not crash. Instead, it must display a clear error message and return to the main menu. The continuous loop (while True) ensures the program stays running for the entire shift without closing unexpectedly.
Performance: Since the staff needs to check bookings quickly, the system must be fast and lightweight. By using a Python dictionary to store the data in the computer's memory, adding new items, updating status, and searching through the records happen almost instantly without any loading times or lag.
Security: Although this is a simple local application without passwords, it provides basic data safety. Because it runs offline on the academy's local computer, it is protected from external internet threats. Additionally, the menu restricts how users interact with the data, preventing them from accidentally deleting the entire inventory with a wrong keystroke.
Accessibility: The system is designed as a simple, text-based Command-Line Interface (CLI), making it highly accessible. It operates entirely via keyboard inputs, eliminating the need for a mouse. Furthermore, because it runs in a standard terminal, staff members can easily increase the text size or change the contrast settings on their computer to suit their visual needs, and it remains compatible with basic screen reader software.
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The core data structure chosen for this project is a Python Dictionary (equipment_data). A dictionary was selected over lists because it allows for key-value pairing, which perfectly matches the relationship between an equipment item (the key) and its current booking status (the value). This makes searching for and updating a specific piece of equipment highly efficient, as the program can instantly access the item by its unique name without having to iterate through multiple parallel lists. [1]

A brief description of the primary variables used in the solution:
equipment _data (Dictionary): The main storage container that acts as a local database for the inventory.
choice (String): Captures the user's menu selection to determine the next action.
new_equipment, equip_name, student_name, booking_date (Strings): Temporary variables used to store and process user input during data entry.
found (Boolean): Acts as a logical flag during the search process to track if any matches were successfully identified.
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Control Structures (Loops): A while True loop is used to create a continuous, interactive menu. This ensures the program remains active after completing a task, waiting for the next command until the user explicitly chooses the exit option. Additionally, for loops are utilized to iterate through the dictionary when viewing or searching records.
Control Structures (Conditional Statements): An if-elif-else ladder is employed to handle the menu's branching logic, directing the flow of the program efficiently based on the user's input.
Error Handling and Validation: Basic logical validation is implemented to prevent operational errors. For example, the system uses an if statement to check if the requested equipment actually exists before allowing a booking. Furthermore, the final else statement in the main menu acts as a catch-all for invalid keystrokes, displaying an error message instead of crashing.

Python Modules and Libraries
No external modules or built-in libraries (such as os or csv) were imported for this solution. This decision was made to keep the code lightweight, easily readable, and perfectly aligned with the fundamental requirements of the assignment. Relying on core Python functionalities demonstrates a strong grasp of the language's basic principles without over-engineering the final product.
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The Dictionary and Main Menu.
This screenshot shows how the program starts. First, we create an empty dictionary called equipment_data to save our items. Then, we use a while True loop to keep the menu running on the screen, so the user can choose multiple options without the program closing after just one task.
Booking and Validation (Option 2)[image: ]

Here we can see Option 2, which is used to book equipment. The most important part is the if equip_name in equipment_data: line. This simply checks if the equipment exists in our dictionary before letting a student book it. This prevents the user from booking something we don't have. 
[image: ]The Search Function (Option 4)

This part shows the search function. It uses a for loop to check all the items inside the dictionary one by one. If the exact keyword typed by the user matches the equipment name or the booking status, the system prints that specific record on the screen.

[bookmark: _Toc228229586]Testing and Debugging Report 

The Importance of Testing
Programme testing is a critical phase in software development. Its primary importance lies in ensuring reliability and verifying that the system meets the client's requirements.  [2] Testing helps identify bugs, glitches, or unintended behaviours before the software is deployed to the end-users. In a booking system, thorough testing prevents critical failures. Ultimately, testing guarantees a smooth, secure, and user-friendly experience.



Types of Errors and How to Fix Them
During programming, two main types of errors commonly occur:
Syntax Errors: These are essentially "grammar" mistakes in the code. They happen when the rules of the programming language are broken, such as forgetting a colon (:), a closing parenthesis), or misspelling a keyword. The program will immediately crash.
How to fix: The IDE usually highlights syntax errors with traceback messages indicating the exact line number. Fixing them involves carefully reading the error message and correcting the typo or formatting issue.
Logical Errors: These are much trickier. The code is written perfectly in terms of syntax, so the program runs without crashing, but it produces the wrong result. For example, allowing a user to book equipment that is already booked.
How to fix: Logical errors are fixed through debugging techniques like "tracing". This involves running the code step-by-step, using temporary print () statements to check variable values, or using test cases to see exactly where the logic breaks down.

Test cases 
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This screenshot shows the program working correctly. First, I used Option 1 to add a "Laptop" to the system. Then, I used Option 3 to check the inventory and confirm that the item was successfully saved. 



Incorrect user input
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This test demonstrates our error handling. I used Option 4 to search for an item ("Ipad") that is not in the database. The program correctly handled this missing data by safely displaying a "No matches found" message instead of breaking or crashing.

System Exit 
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This final test verifies the exit command. I selected Option 5, and the system printed the "Goodbye!" message. The >>> prompt appearing at the bottom confirms that the break command successfully executed, stopping the infinite loop and closing the application safe.
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Challenges Faced: One of the biggest challenges at the beginning was translating my visual flowchart into actual Python code. Figuring out how to keep the menu running continuously without closing the program after just one action was tricky. I eventually solved this by learning how to use a while True loop to act as the main engine, paired with the break command for the exit option. Additionally, making the search option work correctly was a bit confusing at first because I wasn't sure how to look inside the data. Instead of using complicated functions, I decided to keep it simple by using a basic for loop to check if the user's input matched anything inside the dictionary. Managing the indentation (spaces) for the large if-elif-else block also took some trial and error to get exactly right without causing syntax errors.
Future Improvements: The main limitation of the system right now is that the program "forgets" all the added equipment and bookings as soon as you close it. Since everything is stored in the computer's temporary memory, you have to start from scratch every time you run the code. In the future, I would highly like to improve this by saving the inventory data into an external text file (.txt) or a basic spreadsheet, so the information is permanent. Also, I think it would be a great idea to add specific validation rules for the user inputs. For example, making sure users don't type a fake date like 32/13/2026, or maybe adding a simple login system so only authorized academy staff can add new equipment to the inventory.
Self-Reflections: This project was a great learning experience because it really helped me understand how dictionaries work in Python in a real-world scenario. Before this, I mostly used normal lists, but now I see why dictionaries are so much better and faster when you need to connect two related pieces of information (like an equipment name and its current status). I also realized how important the planning phase is; creating the flowchart first made the actual coding part much easier to visualize. Overall, I learned that writing code isn't just about making the program work in a perfect scenario. It is equally important to test the system and predict the mistakes a normal user might make—like typing an incorrect option—so we can add friendly error messages instead of letting the whole program crash.
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To conclude this project, I can say that the equipment booking system developed is now fully functional and meets all the initial requirements set by the academy. The main goal was to create a tool that was both easy to use for the staff and efficient in terms of code structure, and I believe that objective was successfully achieved. By using core Python elements like dictionaries and the while True loop, the program provides a fast and reliable way to manage inventory without the need for complex external software or expensive databases.
Throughout the development process, a lot of focus was placed on making the system "user-proof." This was done by implementing specific logical validations to ensure that the program doesn't crash when a user enters incorrect information. The testing phase proved that the system could handle both daily operations and unexpected errors gracefully. This experience not only allowed me to build a practical tool but also helped me understand how to organize a project from the planning phase (flowcharts and pseudocode) to the final testing and debugging.
Overall, I am very satisfied with the outcome. The code is clean, well-commented, and follows best practices for a beginner-level developer. While the current version works perfectly for basic needs, it also provides a very strong foundation for future upgrades, such as permanent data storage or a more advanced user interface. This project has been a key step in my growth as a programmer, showing me that even a simple set of instructions can solve a real-life organizational problem. 
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ELSE IF Choice == 4 THEN
Read search word (student or equipment)
IF Match found? == YES THEN
Print Matching records
ELSE
Print No Matches
END IF
// Back to MENU

ELSE IF Choice == 5 THEN
Print Goodbye
END // Breaks the loop and stops the program

ELSE
Print Invalid option
// Back to MENU

END IF

END LOOP




image3.png
Assigment.py - <untitled> *

START
Create a dictionary (equipment_data)

LOOP:
Display MENU (1. Add, 2. Record, 3. View, 4. Search, 5. Exit)
Read user Choice

IF Choice == 1 THEN
Read Equipment name
Save as Available
// Back to MENU

ELSE IF Choice == 2 THEN

Read Equipment name

IF Does it exist? == YES THEN
Read Student and Date
Update Status
Print Success

ELSE
Print Error

END IF

// Back to MENU

ELSE IF Choice == 3 THEN
IF Is equipment data empty? == YES THEN
Print NO Equipment
ELSE
Print All Records
END IF
// Back to MENU

ELSE IF Choice == 4 THEN
Read search word (student or equipment)
IF Match found? YES THEN
Print Matchine records
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Assigment.py ™ <untitled> *

1 # Booking System for Academy Equipment
2 # This program uses a dictionary to store equipment names and their booking status
3

4 equipment_data = {} # Initialize empty dictionary

5

6 while True:

7 # Display the main interactive menu

8 print("\n--- MENU ---")

9 Add new equipment™)

10 Record bookings™)

11 print("3. View booking records")

12 print("4. Simple Search")

13 print("s. Exit")

14

15 choice = input("Choose an option: ")





image5.png
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43

elif choice
# Option 2
equip_name

ipment to a st

# te
if equip_name in equipment_data:
Student_name = input("Enter student name: ")

booking_date = input("Enter date (e.g., Monday):

equipment_data[equip_name] = "Booked by " + student_name +

print("Booking successfu
print("Updated Inventory

)
, equipment_data)

else:

print("Error: Equipment not found in the system.")

on " + booking_date
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elif choice =

search_word = input(“Enter student or equipment name to search:
print("\n--- SEARCH RESULTS ---")

found = False

for equip, status in equipment_data.items():

if search_word in equip or search word in status:
print( >", status)
found = True

if found False:
print("No matches found for

", search_word)




image7.png
1. Add new equipment

2. Record bookings

3. View booking records
4. Simple Search

5. Exit

Choose an option: 3

- CURRENT BOOKING RECORDS
- Laptop HE —> Available





image8.png
1. Add new equipment

2. Record bookings

3. View booking records

4. Simple Search

5. Exit

Choose an option: 1

Enter cquipment name: Laptop HP
Success! Inventory: {'Laptop HE

*Available’}




image9.png
1. Add new equipment
2. Record bookings

3. View booking records

4. Simple Search

5. Exit

Choose an option: ¢

Enter student or cguipment name to search:

SEARCE RESULTS ———
No matches found for: Ipad

Ipad




image10.png
1. Add new equipment
2. Record bookings

3. View booking records
4. Simple Search

5. Exit

Choose an option: S
Goodbye!

>>>




