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Bright Minds Academy is a small private tutoring centre that plans to improve its classrooms by using smart devices such as smart lights, thermostats and projectors. At the moment, information about these devices is recorded manually. This can make it difficult for staff to know which devices are available, where they are located and whether they are online, offline or under maintenance. The purpose of this project is to design and develop a simple Smart Home Device Manager using Python. The program will allow staff to add new devices, update their status, view all registered devices and search for a device by name. The system will use a simple menu so that it can be used by staff members who do not have advanced technical knowledge. The project will include requirements analysis, software design, implementation, testing and evaluation. Lists and dictionaries will be used to store device information because the assignment does not require a database. The final solution aims to make device management more organised, accurate and efficient for Bright Minds Academy.
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1. [bookmark: _Toc233385056]Analysis 
• Requirements Analysis 
Bright Minds Academy needs a simple computer-based system to manage the smart devices used in its classrooms. At present, staff record device information manually, which can make it difficult to keep the records accurate and updated. A device may be moved to another room, become unavailable or require maintenance, but this information may not be recorded immediately. This can waste staff time and may cause confusion when a device is needed for a lesson. The proposed solution is a Python program called Smart Home Device Manager. The program will store the name, location and current status of each device. Staff will interact with the system through a text-based menu. This design is suitable because the users do not need advanced technical knowledge, and the assignment does not require a graphical interface or database. The system must allow staff to add a device, update its status, view all devices and search for a device by name. Device information will be stored using a list containing dictionaries. Each dictionary will represent one device and include fields such as name, room and status. Input validation will also be required to prevent empty values and incorrect status options. The solution should be easy to understand, reliable and simple to maintain. The code should be divided into functions so that each main task is handled separately. This will make the program easier to test, debug and improve in the future.[1]









Functional Requirements

Functional requirements describe the main actions that the Smart Home Device Manager must perform. The first requirement is to allow staff to add a new device by entering its name, room and current status. The program should check that the fields are not empty before saving the information. The second requirement is to update the status of an existing device. Staff should be able to search for a device and change its status to online, offline or under maintenance. The program should reject any status that is not one of these three options. The third requirement is to display a list of all registered devices. For each device, the program should show its name, room and current status. If no devices have been added, the system should display a clear message. The fourth requirement is to search for a device by name. The search should not be affected by uppercase or lowercase letters. If the device is found, its details should be displayed. If it is not found, the program should inform the user. Finally, the system should provide an exit option so that the user can close the program safely.


		Non-Functional Requirements

Non-functional requirements describe the quality and performance expected from the Smart Home Device Manager. The system should be easy to use, with a clear menu and simple instructions so that staff members can operate it without advanced computer skills. The program should also be reliable. Device information should be displayed accurately, and the system should not stop unexpectedly when the user enters an incorrect option. Input validation and error messages should help the user correct mistakes. Performance is another requirement. The program should respond quickly when adding, displaying, updating or searching for devices. The code should also be organised into functions and include clear comments, making it easier to understand, test and maintain.[2] The system should be flexible enough to allow more functions to be added in the future, such as removing devices, saving records to a file or creating a graphical user interface.
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Design:
The Smart Home Device Manager will use a simple text-based menu. The user will be able to add a device, update its status, view all devices, search for a device and exit the program. After completing an action, the main menu will be displayed again. Device information will be stored in a list containing dictionaries. Each dictionary will contain the device name, room and current status.[1][3] This structure is suitable because it can store several devices and makes the information easy to access and update. The program will also include input validation. Device names and room details cannot be empty, and the status must be online, offline or under maintenance. Incorrect menu options will display an error message instead of stopping the program. Separate functions will be created for each main operation. This will make the code easier to read, test, debug and improve. A flowchart and pseudocode will be used to show the main steps before the Python code is developed.


· Flowcharts: 

The flowchart shows the main steps followed by the Smart Home Device Manager. The program begins by displaying the main menu and asking the user to select an option. Depending on the choice, the system will add a new device, update a device status, display all devices or search for a device. After each action, the program returns to the main menu. If the user enters an invalid option, an error message is displayed. The program continues running until the user selects the exit option.
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· Pseudo-code: Write pseudo-codes for the core functionalities. 
START
Create an empty list called devices
Repeat
Display the main menu
Ask the user to enter a choice
If choice is 1
Ask for device name
Ask for room
Ask for device status
If the information is valid
Add the device to the list
Display a success message
Otherwise
Display an error message
Else if choice is 2
Ask for device name
Search for the device
If the device is found
Ask for the new status
Update the device status
Display a success message
Otherwise
Display "Device not found"
Else if choice is 3
If the device list is empty
Display "No devices are registered"
Otherwise
Display the name, room and status of each device
Else if choice is 4
Ask for device name
Search for the device
If the device is found
Display the device details
Otherwise
Display "Device not found"
Else if choice is 5
Display an exit message
Otherwise
Display an invalid option message
Repeat until choice is 5
END



[bookmark: _Toc233385059]Implementation Decisions

· Data Structures: 
The program uses a list called devices to store all registered devices. Each device is stored as a dictionary containing the device name, room and current status. A list of dictionaries was chosen because it is simple and allows several devices to be stored and updated easily.[1] The main variables used are name for the device name, room for the location, status for the current device status, choice for the menu option, status_choice for selecting a status and search_name for finding a specific devic



· Programming Constructs: 
The program uses if, elif and else statements to make decisions. These are used to check the option selected by the user, validate device information and choose the correct status.[1] A while loop is used to keep the main menu running until the user selects the exit option. For loops are used to search through the list of devices and display the stored information. Functions are used to separate the main tasks of the program. These include adding a device, updating a device status, viewing devices and searching for a device. This makes the code easier to understand, test and maintain. The program also uses input validation to prevent incorrect information. For example, it checks for empty device names, invalid status options, duplicate devices and incorrect menu choices.





· Python Modules and Libraries: 
No external Python modules or libraries were used in this project. The program uses built-in Python functions only. The input() function is used to receive information from the user, while print() is used to display menus, device information and messages. The len() function is used to check if the device list is empty, and enumerate() is used when displaying devices with numbers. The program also uses strip() to remove unnecessary spaces from user input and lower() to compare device names without being affected by uppercase or lowercase letters.[1] Using built-in Python features keeps the program simple and allows it to run in Thonny without installing additional libraries. 
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Link: GitHub. https://github.com/Luciano-2525/Smart-Home-Device-Manager-System-for-.git
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Figure 3: This code creates a list to store devices. The add_device() function allows the user to enter a device name and room. It also checks that the information is valid before adding the device to the list.

[image: ]













Figure 4: This code allows the user to change a device status to Online, Offline or Under Maintenance. It also checks if the device exists before updating 
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Figure 5: This code allows the user to view all registered devices and search for a specific device by name. It then shows the device name, room and status.
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Figure 6: This code displays the main menu and allows the user to choose what action they want to perform. It keeps running until the user selects the Exit option.







3. Testing and Debugging Report 


Programme testing is important because it helps to find errors before the software is used by real users. Testing checks if each function works correctly and if the program can handle incorrect inputs without crashing. It also helps improve the reliability and quality of the software.[2], [4]


A syntax error happens when Python code is written incorrectly, for example when a colon or bracket is missing. Python normally shows an error message that helps identify the problem. A logical error happens when the program runs but produces the wrong result. These errors can be fixed by checking the code carefully and testing each function separately.[4]








	Test
	Input
	Expected Result
	Actual Result
	Result

	Add valid device
	Smart Light A1, Room A1, Offline
	Device should be added
	Device added successfully
	Pass

	Empty device name
	Blank name
	Error message should appear
	Error message shown
	Pass

	Invalid menu option
	9
	Invalid option message
	Error message shown
	Pass

	Search existing device
	Smart Light A1
	Device details should appear
	Correct details shown
	Pass

	Search wrong device
	Projector X
	Device not found
	Device not found
	Pass

	Update valid status
	Online
	Status should change
	Status updated successfully
	Pass

	Invalid status option
	7
	Invalid status message
	Error message shown
	Pass
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Figure 7:
This screenshot shows the user selecting option 1 to add a new device. The program asks for the device name, room and current status before saving the information.
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Figure 8:
This screenshot shows the device being added with the status Offline. After saving the device successfully, the program returns to the main menu so the user can choose another option.
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Figure 8:
This screenshot shows option 3 being used to view all registered devices. The program displays the device name, room and current status, then returns to the main menu.
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Figure 9:
This screenshot shows option 4 being used to search for a device by name. Because the entered device name was not found, the program displays the message “Device not found” and then returns to the main menu.
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• Challenges Faced: 
One of the main challenges during this project was making sure that the program could handle incorrect user input without stopping. For example, the system needed to reject empty device names, invalid menu options and incorrect status choices. This was addressed by using validation with if, elif and else statements and by displaying clear error messages. Another challenge was organising the program so that each task was easy to understand. This was solved by using separate functions for adding devices, updating status, viewing devices and searching for devices. Testing the program in Thonny also helped to identify problems and confirm that the main functions worked correctly


• Future Improvements: 

The Smart Home Device Manager could be improved in several ways in the future. One useful improvement would be to save device information to a file so that the data is not lost when the program is closed. A remove device option could also be added so that old or unused devices can be deleted. The program could also include more information about each device, such as device type, serial number or last maintenance date. Another future improvement would be to create a graphical user interface with buttons and forms instead of using only a text-based menu. If the system becomes larger, a database could also be used to store and manage a greater number of devices.



• Self-Reflections: 

During this project, I improved my understanding of Python programming and learned how different parts of a program work together. I learned how to use lists and dictionaries to store information, functions to organise code, loops to repeat actions and conditional statements to make decisions. I also learned the importance of input validation and testing because a program must be able to handle both correct and incorrect user input. Developing and testing the Smart Home Device Manager helped me become more confident in using Python and showed me how planning, coding, testing and debugging are all important stages of software development. If I developed a similar project in the future, I would be able to plan the program more clearly and create a more organised solution.
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This project successfully developed a simple Smart Home Device Manager for Bright Minds Academy. The program allows users to add devices, update their status, view all devices and search for a specific device. Python functions, lists, dictionaries, loops and input validation were used to create the system. Testing showed that the main functions worked correctly and that the program could also handle incorrect user input. Overall, this project helped improve my understanding of Python programming and showed how a simple software solution can make device management more organised and efficient.
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