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[bookmark: _Toc193117230][bookmark: _Toc237809495]Introduction
Bright Minds Academy is starting to use smart devices in their classrooms, like smart lights, thermostats, and projectors. At the moment, staff members are keeping track of these devices manually, which is becoming confusing and time‑consuming. They often don’t know which device is connected, where it is located, or whether it is working properly.
To help with this, I am creating a small Python program that can store and display information about each smart device. The system will let staff add new devices, update their status, view all devices, and search for a specific device when needed. It will be simple to use and will not require any advanced technical skills.
The main aim of this project is to give the academy an easy tool that helps them organise their smart classroom equipment in a clear and efficient way. By using basic Python features like lists, dictionaries, and functions, the program will provide a straightforward solution that fits the needs of a small tutoring centre.

[bookmark: _Toc237809496]Main Body
1. [bookmark: _Toc237809497]Analysis  
To design the software, the business requirements must be broken down using abstraction and problem decomposition. The main goal is device management, which can be divided into four core features:
1. Add New Devices
Staff should be able to enter a device name (e.g., “Smart Light A1”) and the room where it is located. The system must store this information in a dictionary structure, where each device has attributes such as name, location, and status. Validation is required to prevent duplicate device names or empty inputs.
2. Update Device Status
Devices can be online, offline, or under maintenance. Staff should be able to select a device and update its status. Validation ensures that only valid status options are accepted.
3. View Device List
The system must display all devices in a clear format, showing their name, location, and current status. This helps staff quickly understand the condition of the classroom setup.
4. Search for a Device
Staff should be able to type a device name and instantly see its details. This is useful when troubleshooting or preparing a classroom before lessons

Functional Requirements

Store device information using lists or dictionaries. Add new device entries. Update existing device status. Display all devices. Search for a device by name. Validate user input. Provide clear messages and feedback

		Non-Functional Requirements
Usability: The system must be simple and intuitive for non‑technical staff.
Reliability: Data stored in memory must remain consistent during program execution.
Maintainability: Code should be modular, using functions and comments.
Performance: The system should respond instantly, as the dataset is small.
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Flowcharts: 


Main menu flowchart

· Start
· Display menu with options:
· 1 – Add device
· 2 – Update device status
· 3 – View all devices
· 4 – Search device
· 5 – Exit
· Get user choice
· Decision:
· If choice = 1 → go to Add Device process
· If choice = 2 → go to Update Status process
· If choice = 3 → go to View Devices process
· If choice = 4 → go to Search Device process
· If choice = 5 → End program
· Else → show “Invalid choice” and return to menu
· Loop back to menu until user chooses Exit.
Add device flowchart
· Receive device name and location from user.
· Check if name is empty:
· Yes → show error message and return to menu.
· Check if device already exists in dictionary:
· Yes → show “Device already exists” and return to menu.
· If valid:
· Create new entry with:
· name
· location
· default status = “offline”
· Show confirmation message.
· Return to main menu.
Update device status flowchart
· Ask user for device name.
· Check if device exists:
· No → show “Device not found” and return to menu.
· If exists:
· Ask for new status (online/offline/maintenance).
· Check if status is one of the allowed values:
· No → show “Invalid status” and return to menu.
· Yes → update status in dictionary.
· Show confirmation message.
· Return to main menu.
View devices flowchart
· Check if dictionary is empty:
· Yes → show “No devices added yet”.
· No → loop through each device and print:
· name
· location
· status
· Return to main menu.
Search device flowchart
· Ask user for device name.
· Check if device exists:
· Yes → display its name, location, and status.
· No → show “Device not found”.
· Return to main menu.
[1]
· Pseudo-code: 
Pseudocode for core functionalities
DECLARE devices AS DICTIONARY

KEY: device name (STRING)
VALUE: another DICTIONARY with keys "location" and "status"
Function : add_device
FUNCTION add_device():
    PROMPT "Enter device name: "
    READ name

    IF name IS EMPTY:
        PRINT "Device name cannot be empty."
        RETURN

    IF name EXISTS IN devices:
        PRINT "Device already exists."
        RETURN

    PROMPT "Enter device location: "
    READ location

    IF location IS EMPTY:
        PRINT "Location cannot be empty."
        RETURN

    SET devices[name] = {"location": location, "status": "offline"}

    PRINT "Device added successfully."
END FUNCTION
Function: update_status 
FUNCTION update_status():
    PROMPT "Enter device name to update: "
    READ name

    IF name NOT IN devices:
        PRINT "Device not found."
        RETURN

    PROMPT "Enter new status (online/offline/maintenance): "
    READ new_status
    CONVERT new_status TO LOWERCASE

    IF new_status NOT IN ["online", "offline", "maintenance"]:
        PRINT "Invalid status."
        RETURN

    SET devices[name]["status"] = new_status

    PRINT "Status updated successfully."
END FUNCTION
Function: view_devices
FUNCTION view_devices():
    IF devices IS EMPTY:
        PRINT "No devices added yet."
        RETURN

    FOR EACH name, info IN devices:
        PRINT name, info["location"], info["status"]
END FUNCTION
Function: search_device
FUNCTION search_device():
    PROMPT "Enter device name to search: "
    READ name

    IF name IN devices:
        SET info = devices[name]
        PRINT name, info["location"], info["status"]
    ELSE:
        PRINT "Device not found."
END FUNCTION
Main Loop
FUNCTION main():
    WHILE TRUE:
        PRINT menu options
        PROMPT "Enter your choice: "
        READ choice

        IF choice == "1":
            CALL add_device()
        ELSE IF choice == "2":
            CALL update_status()
        ELSE IF choice == "3":
            CALL view_devices()
        ELSE IF choice == "4":
            CALL search_device()
        ELSE IF choice == "5":
            PRINT "Exiting system."
            BREAK
        ELSE:
            PRINT "Invalid choice. Please try again."
END FUNCTION

CALL main()
[bookmark: _Toc237809500]2b. Implementation decisions
Data structures
Dictionary devices
Reason:
Fast lookup by device name.
Easy to update status and location.
Clear key–value structure that matches “device → details”.
Structure:
devices = {
    "Smart Light A1": {"location": "Room 1", "status": "online"},
    "Projector B2": {"location": "Room 2", "status": "offline"}
}
Variables used (examples):
· devices: main dictionary storing all devices.
· name: string for device name input.
· location: string for room/location input.
· new_status: string for updated status.
· choice: string for menu selection.
· info: temporary dictionary holding one device’s details during display/search.
Programming constructs
Control structures:
· if/elif/else used for:
· Menu choices.
· Validation (empty input, invalid status, device not found).
Reason: simple and readable decision-making, suitable for beginners.
Loops:
· while True for the main menu loop:
· Keeps the program running until the user chooses Exit.
· for loop for viewing all devices:
· Iterates through dictionary items to print each device.
Functions:
add_device(), update_status(), view_devices(), search_device(), main().
Reason:
· Makes the code modular and easier to maintain.
· Each function handles one responsibility.
· Improves readability and supports reuse.
Error handling / validation:
Input validation using if checks:
· Empty name or location.
· Duplicate device names.
· Invalid status values.
· Non-existing device names.
For this level, simple validation is enough; no advanced exception handling is required.
[2]
Python modules and libraries
This project mainly uses built-in Python features:
input() for user input.
print() for output.
dict and str methods like .strip() and .lower(). [1]
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a) Importance of programme testing in software development
Programme testing is important because it helps make sure the software works the way it is supposed to. When we test a program, we check for mistakes, unexpected behaviour, and areas where the user might enter something wrong. Testing also helps improve reliability, because it shows whether the program can handle different types of input without crashing.
For this project, testing was especially important because the system relies on user input. Staff might type a device name incorrectly, enter an invalid status, or leave fields empty. Without proper testing, these mistakes could cause errors or make the system behave unpredictably. Testing allowed me to confirm that my validation works and that the program responds with clear messages when something goes wrong. [5]

b) Types of errors in programming and how to fix them
Syntax Errors
These happen when the code breaks Python’s rules. Examples include missing colons, incorrect indentation, or spelling mistakes in keywords. Fix: Python usually shows an error message pointing to the exact line. Correcting the spelling or structure fixes the issue.
Logical Errors
These occur when the program runs but does not behave correctly. For example, updating the wrong device or accepting invalid input. Fix: Logical errors require careful testing and checking the algorithm. Printing values during testing can help identify where the logic goes wrong.
Runtime Errors
These happen while the program is running, often due to unexpected input. For example, trying to access a dictionary key that does not exist. Fix: Adding validation and error handling prevents runtime errors. In this project, I used if checks to make sure the device exists before updating or searching.

c) Test Cases and Validation Evidence
Below are the test cases I used to check that the system works correctly. You can insert screenshots in your report next to each test case.
Test Case 1 — Add Device (Valid Input)
Input: Device name: Smart Light A1 Location: Room 1
Expected Result: Device added successfully with default status “offline”.
Outcome: Program behaved correctly.
Test Case 2 — Add Device (Empty Name)
Input: Device name: (empty)
Expected Result: Error message: “Device name cannot be empty.”
Outcome: Validation worked correctly.
Test Case 3 — Add Device (Duplicate Name)
Input: Device name: Smart Light A1 (already added)
Expected Result: Error message: “Device already exists.”
Outcome: Program prevented duplicates.
Test Case 4 — Update Status (Valid Status)
Input: Device name: Smart Light A1 New status: online
Expected Result: Status updated successfully.
Outcome: Program updated the dictionary correctly.
Test Case 5 — Update Status (Invalid Status)
Input: New status: working
Expected Result: Error message: “Invalid status.”
Outcome: Validation worked correctly.
Test Case 6 — Search Device (Device Exists)
Input: Device name: Smart Light A1
Expected Result: Display device name, location, and status.
Outcome: Correct details shown.
Test Case 7 — Search Device (Device Not Found)
Input: Device name: Projector X9
Expected Result: Error message: “Device not found.”
Outcome: Program handled missing device correctly.
Test Case 8 — View All Devices
Input: Select option 3
Expected Result: List of all devices printed.
Outcome: Program displayed all devices clearly.

[bookmark: _Toc237809503]4. Evaluation 
• Challenges Faced: One challenge I faced was organising the device information in a way that was easy to update. At first, I tried using lists, but it became confusing when trying to update a specific device. Switching to dictionaries made the structure clearer and easier to manage.
Another challenge was input validation. Users can enter anything, including empty strings or invalid statuses. I had to add several checks to make sure the program didn’t crash or behave incorrectly. Testing helped me identify where validation was missing.
Finally, designing the menu loop took some time. I needed to make sure the program kept running until the user chose to exit, and that each option returned to the menu correctly.

• Future Improvements: There are several improvements that could be added in the future:
· Saving data permanently Currently, the system stores data only while the program is running. Adding file storage (JSON or CSV) would allow the academy to keep device information even after closing the program.
· Graphical User Interface (GUI) A simple GUI using Tkinter would make the system more user-friendly for staff who prefer buttons instead of typing.
· Device categories Adding categories like “Lighting”, “Heating”, or “Display Devices” could help organise the list better.
· Activity logs A log showing when a device was added or updated would help track usage.

• Self-Reflections: This project helped me understand how important planning and design are before writing code. Creating pseudocode and flowcharts made the implementation much easier because I already knew how each part should work.
I also improved my understanding of Python dictionaries and functions. I learned how to break a problem into smaller parts and write functions that handle one task at a time. This made the code cleaner and easier to test.
Testing taught me to think like a user and consider all the ways someone might interact with the system. I realised that validation is essential for preventing errors and making the program reliable.
Overall, I feel more confident in designing small systems, using data structures, and writing clear, organised code.

[bookmark: _Toc237809504]Conclusion 
The Smart Home Device Manager project successfully meets the needs of Bright Minds Academy by providing a simple and effective way to manage classroom devices. Through analysis, design, implementation, and testing, I created a working Python program that allows staff to add devices, update their status, view all devices, and search for specific devices.
The project helped me develop my skills in problem‑solving, Python programming, and software design. With future improvements, the system could become even more useful and user-friendly. This project has strengthened my confidence as a computing student and helped me understand how software can solve real problems in everyday environments.
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