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[bookmark: _Toc193117230][bookmark: _Toc233385054]Introduction	
Bright Minds Academy is a small private tutoring centre that is using smart devices in its classrooms. These devices include smart lights, thermostats and projectors. At the moment, the devices are being managed manually, which can make it difficult for staff to know which devices are available, where they are located and what their current status is.
The aim of this project is to develop a simple Smart Device Manager using Python. The system will allow staff to add new devices and record the room where each device is located. Staff will also be able to update the status of a device to Online, Offline or Under Maintenance. The system will provide a device list so that staff can see the stored information and a search function so that a particular device can be found quickly.
The project will use Python dictionaries to store the device information and user defined functions to organise the different features. Input validation will also be included to reduce incorrect information being entered into the system. The project will follow the main stages of software development, including analysis, design, implementation, testing and evaluation.
The purpose of the system is not to control the smart devices directly. Instead, it provides a simple way for Bright Minds Academy staff to organise and manage information about their classroom devices. This makes the system suitable for the needs of the tutoring centre while also demonstrating the use of basic Python programming techniques.
[bookmark: _Toc233385055]Main Body	
1. Analysis
Bright Minds Academy is a small private tutoring centre that wants to improve the way it manages smart classroom devices. The classrooms use different smart devices such as smart lights, projectors and thermostats to support teaching and learning. At the moment, the staff manage these devices manually. This means they have to remember where each device is located, check if it is working and update the information by hand. This process takes time and can lead to mistakes. For example, a device may be marked as available when it is actually offline, or staff may forget which classroom a device belongs to. A simple computer based system can solve these problems by storing all device information in one place and making it easy to update and search.
The proposed solution is a Smart Device Manager developed in Python. The system will allow staff to record information about each device and manage it through a simple menu. The program will not use a database because the project only requires lists or dictionaries to store data. A dictionary is suitable because each device can be stored with its name, room and current status. This makes the program simple, easy to understand and suitable for a small organisation.
Requirements Analysis
The software should provide the main features required by Bright Minds Academy. These features are based on the project scenario and will help staff manage classroom devices more efficiently.
The first requirement is to allow staff to add new devices. When a new smart device is installed, the user should be able to enter the device name and the room where it is located. The system should also check that the device name is not empty and that the same device has not already been added.
The second requirement is to update the status of a device. Staff should be able to change the status to Online, Offline or Under Maintenance. This allows users to quickly identify whether a device is ready to use or needs attention.
The third requirement is to display all stored devices. The program should show the device name, room location and current status in a clear format. This makes it easier for staff to keep track of all classroom devices.
The fourth requirement is to search for a device. Staff should be able to enter the device name and immediately see its room and status. This saves time compared to checking records manually.
Functional Requirements
The functional requirements describe what the system should do.
· Add a new smart device.
· Store the device name, room and status.
· Update the device status.
· Display all stored devices.
· Search for a device by name.
· Validate user input to reduce errors.
· Allow the user to exit the program safely.
Non Functional Requirements	
The system should also meet several quality requirements. The program should be easy to use because not all staff members have advanced computer skills. The menu should be simple and clear. The program should provide quick responses when adding, updating or searching for devices. The information should remain accurate during program execution by using input validation to prevent incorrect values. The code should also be organised with functions and comments so that it is easy to read, maintain and improve in the future. Although the current version uses a Python dictionary instead of a database, the design should allow the system to be expanded later if more features are required.
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2.2 Pseudocode
Main Menu
BEGIN
Create an empty dictionary called devices
REPEAT
Display Smart Device Manager menu
Display 1. Add Device
Display 2. Update Device Status
Display 3. View All Devices
Display 4. Search Device
Display 5. Exit
Ask the user to enter a choice
IF choice is 1 THEN
Call Add Device
ELSE IF choice is 2 THEN
Call Update Device Status
ELSE IF choice is 3 THEN
Call View All Devices
ELSE IF choice is 4 THEN
Call Search Device
ELSE IF choice is 5 THEN
Display "Thank you for using Smart Device Manager"
Stop the program
ELSE
Display "Invalid option. Please enter a number from 1 to 5"
END IF
UNTIL the user chooses Exit
END
Add Device
BEGIN Add Device
Ask the user to enter the device name
IF the device name is empty THEN
Display "Device name cannot be empty"
Return to the main menu
END IF
IF the device already exists THEN
Display "Device already exists"
Return to the main menu
END IF
Ask the user to enter the room
IF the room is empty THEN
Display "Room cannot be empty"
Return to the main menu
END IF
Add the device name and room to the dictionary
Set the device status to Offline
Display "Device added successfully"
END Add Device
Update Device Status
BEGIN Update Device Status
Ask the user to enter the device name
IF the device does not exist THEN
Display "Device not found"
Return to the main menu
END IF
Display the current device status and room
Ask the user to enter the new status
IF the status is Online, Offline or Under Maintenance THEN
Update the device status
Display "Status updated successfully"
ELSE
Display "Invalid status"
Ask the user to enter the status again
END IF
END Update Device Status
View All Devices
BEGIN View All Devices
IF there are no devices in the dictionary THEN
Display "No devices found"
ELSE
Display all device names
Display the room for each device
Display the status for each device
END IF
END View All Devices
Search Device
BEGIN Search Device
Ask the user to enter the device name
IF the device exists THEN
Display the device name
Display the room
Display the current status
ELSE
Display "Device not found"
END IF
END Search Device
2.3 Implementation Decisions
Data Structures
For this project, a dictionary will be used to store the information about the smart classroom devices. The assignment allows the use of lists or dictionaries because the system does not need a database. 
A dictionary is suitable for this project because each device needs to have different information stored with it[1]. This information includes the device name, the room where it is located and its current status. For example, a device called Smart Light A1 can be stored with its room as Room 101 and its status as Online.
Using a dictionary makes it easier for the program to find and update information about a device. When a staff member searches for a device, the program can use the device name to find the information that belongs to it. The same method can be used when the staff member wants to change the device status.
A dictionary is also suitable because Bright Minds Academy is a small tutoring centre and the program is only designed to manage a limited number of classroom devices. Using a database would make the project more complicated than necessary. The dictionary provides a simple way to store the information while still meeting the requirements of the project.
Variables
The program will use different variables to store information while it is running[2]. The main variable will be called devices. This variable will contain the information about all the smart devices that have been added to the system.
The device name variable will store the name entered by the user. Examples of device names could be Smart Light A1 or Projector B2. The device name is important because it allows the program to identify a particular device.
The room variable will store the location of the device. For example, the device could be located in Room 101 or Classroom B2. This information allows staff to know where a particular device is located.
The status variable will store the current condition of the device. The available statuses will be Online, Offline and Under Maintenance. These are the three statuses required by the project scenario. 
The choice variable will store the option selected by the user from the main menu. For example, the user can select Add Device, Update Device Status, View Device List, Search Device or Exit.
Other temporary variables will be used when the program is searching for a device or checking information entered by the user. Clear variable names will be used throughout the program so that the code is easier to understand.
Programming Constructs	
The program will use different programming constructs to control how it works. If and else statements will be used when the program needs to make decisions[3]. For example, they will be used to check which option the user has selected from the main menu. They will also be used to check whether a device exists and whether the information entered by the user is valid.
Elif statements will be used when there are several possible choices. The main menu has five different options, so the program needs to check which option the user has selected and then perform the correct action.
A while loop will be used to keep the main menu running. This means the program will continue to work after the user completes one task. The user can add another device, update a status, view the devices or search for another device. The loop will continue until the user selects the Exit option.
A for loop will be used when the program needs to go through the stored devices. For example, when the user selects View Device List, the program will go through the stored information and display each device, its room and its status. A loop can also be used when searching through the devices.
These programming constructs are suitable for the project because they keep the program simple while allowing it to respond to different user choices. They also help demonstrate the basic Python programming skills required for the project.
User Defined Functions
User defined functions will be used to divide the program into smaller sections. The main functions will be used for adding a device, updating the device status, viewing the device list and searching for a device.
The add device function will collect the device name and room from the user and then store the information in the dictionary. It will also check that the user has entered the required information.
The update device status function will allow staff to change the status of an existing device. It will check that the device exists and that the new status is one of the accepted options.
The view device list function will display all the devices stored in the program. It will show the device name, room and current status.
The search device function will allow the user to enter a device name and view the information about that device.
Using functions makes the program more organised because each function has a specific purpose [4]. It also makes the program easier to test and maintain. If there is a problem with the search feature, for example, the search function can be checked separately without needing to change the whole program.
Using functions also makes the Python code match the pseudo code created earlier. This creates a clear connection between the design of the system and its implementation.
Input Validation and Error Handling
Input validation is important because users may enter information that the program is not expecting [5]. The program should be able to deal with incorrect information without stopping or crashing.
When adding a new device, the program will check that the device name has been entered. It will also check that the room has been entered. If the user leaves either field empty, the program will display a suitable message and allow the user to try again.
The program will also check whether a device with the same name already exists. This is important because duplicate device names could make it difficult for staff to know which device they are updating or searching for.
When updating a device status, the program will only accept Online, Offline or Under Maintenance. If the user enters another value, the program will display an error message and ask the user to enter a valid status.
The main menu will also use validation. If the user enters a number or character that is not one of the available options, the program will display an error message instead of performing an incorrect action.
Input validation will make the program more reliable and help keep the stored information accurate. This is important because the assignment states that the system should provide reliable and consistent data. 
Python Modules and Libraries
The program will not require any external Python modules or libraries. The system can be created using the basic features that are already available in Python.
The program will use input to receive information from the user and print to display information on the screen [6]. It will also use dictionaries, variables, functions, conditions and loops to control the program.
Not using external libraries makes the system easier to run in Thonny because there will be no need to install additional software or packages. It also keeps the project simple and allows the focus to remain on the main programming concepts.
For the current version of the Smart Device Manager, using basic Python features is enough to meet the requirements. If the system was developed further in the future, additional technologies could be considered. For example, a database could be added to permanently store information, or a graphical interface could be created to make the system more visual. 
[bookmark: _Toc233385061]3. Testing and Debugging Report 
3.1 Importance of Programme Testing
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Testing is an important part of software development because it helps to check whether a program works as expected [7]. A program may look correct when it is written, but errors can still appear when different types of information are entered by the user. Testing helps to find these problems before the program is used.
For the Smart Device Manager, testing was used to check that the main features worked correctly. These features included adding a device, updating a device status, viewing the device list and searching for a device. The program was tested using both correct and incorrect inputs.
Correct inputs were used to check that the expected actions were completed successfully. For example, a smart device was added with a device name and room, and the status was then updated. The device was also searched for to check that the stored information could be displayed correctly.
Incorrect inputs were also tested because users can make mistakes when using the program. For example, an invalid menu option was entered, an empty device name was tested and an empty room was tested. The program displayed suitable error messages instead of accepting the incorrect information.
Testing was also used to check what happens when a device that does not exist is searched for. An invalid device status was also entered to make sure that the program only accepts the three statuses included in the requirements.
The testing process helped to confirm that the program meets the main requirements and that the validation works correctly. It also helped to identify and fix indentation errors while the program was being developed.
3.2 Types of Programming Errors
There are different types of errors that can occur when developing a Python program [8]. The main types considered during this project were syntax errors, runtime errors and logical errors.
A syntax error happens when the rules of the Python language have not been followed correctly. For example, incorrect indentation can cause a syntax error. During the development of this project, indentation errors occurred because some lines inside functions were not positioned correctly. Thonny displayed an error message explaining that an indented block was expected. The problem was fixed by correcting the indentation and making sure that the statements inside each function were placed correctly.
A runtime error happens while the program is running. An example from this project was a NameError when the program could not find the program_running variable. This happened because the variable was not correctly available before the main loop used it. The problem was fixed by placing the program_running variable before the while loop.
A logical error is different because the program can run without showing an error message, but it does not produce the expected result [9]. For example, if the program accepted an incorrect status or searched for the wrong device, the code could run but the result would not meet the requirements. Testing the different functions helped to check for this type of problem.
	Test
	Input or Action
	Expected Result
	Actual Result
	Status

	1
	Add Smart Light A1 and Room 101
	Device should be added
	Device added successfully
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	Pass

	2
	Update Smart Light A1 to Online
	Status should change to Online
	Status updated successfully
[image: ]
	Pass

	3
	View Device List
	Stored device information should be displayed
	
Device name, room and status displayed
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	Pass

	4
	Search for Smart Light A1
	Device information should be displayed
	Device information displayed[image: ]

	Pass

	5
	Enter menu option 7
	Error message should be displayed
	Invalid option message displayed[image: ]

	Pass

	6
	Leave device name empty
	Error message should be displayed
	Device name error displayed
[image: ]
	Pass

	7
	Leave room empty
	Device should not be added
	Room error displayed
[image: ]

	Pass

	8
	Search for Projector Z9
	Device not found message should appear
	Device not found displayed
[image: ]

	Pass

	9
	Enter status option 5
	Invalid status message should appear
	nvalid status displayed
	Pass
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4.1 Challenges Faced	
During the development of the Smart Device Manager, I faced several challenges while creating and testing the program. One of the main challenges was making sure that the Python code had the correct indentation. Python uses indentation to show which statements belong to a function, condition or loop. At the beginning, some parts of the code were not indented correctly, which caused errors when the program was run.
I used Thonny to identify these errors because it showed the line where the problem occurred. I corrected the indentation and tested the program again. After fixing the errors, the program was able to run correctly and display the main menu.
Another challenge was making sure that the program could deal with incorrect information entered by the user. For example, a user could enter an invalid menu option, leave the device name empty or enter an invalid status. I added validation to deal with these situations and tested each one to make sure the program displayed an appropriate error message.
Testing the search function was another important part of the development. The program needed to show the device information when the device existed and display a message when the device could not be found. Testing both situations helped confirm that the search function was working correctly.
4.2 Future Improvements
There are several improvements that could be added to the Smart Device Manager in the future. One possible improvement would be to add permanent data storage. At the moment, the device information is stored while the program is running. If the program is closed, the information would not be available the next time it is opened. A database or file could be added so that device information could be saved permanently.
Another improvement would be to add a graphical user interface. The current program uses a text based menu in Thonny. A graphical interface could provide buttons and clearer screens for adding devices, updating statuses and searching for devices. This could make the system easier for staff members who are not familiar with command line programs.
The program could also be improved by adding more information about each device. For example, it could store the date and time when a device was last used. This would be useful because the original scenario explains that staffs are having difficulty keeping track of when devices were last used.
Another possible improvement would be to allow staff to remove devices that are no longer being used. The current system allows devices to be added, updated, viewed and searched, but it does not include a delete function.
A login system could also be added if the program was developed for real use. This would help protect the device information and make sure that only authorised staff could make changes.
4.3 Self Reflection	
This project helped me improve my understanding of Python programming and the different stages involved in developing a software solution. Before creating the program, I had to analyse the requirements and decide what features were needed. This helped me understand why it is important to plan a program before writing the code.
I learned how dictionaries can be used to store related information and how functions can be used to separate different parts of a program. I also improved my understanding of conditions and loops because they were needed to control the menu and respond to different user choices.
One of the most useful parts of the project was debugging. I experienced several indentation errors while developing the program. Although these errors caused problems at first, fixing them helped me understand how Python indentation works and why the structure of the code is important.
Testing also helped me understand that a program should not only be tested using correct information. Incorrect inputs need to be tested as well because users can make mistakes. By testing invalid menu choices, empty information, missing devices and invalid statuses, I was able to check that the validation worked correctly.
[bookmark: _Toc233385063]Conclusion
The Smart Device Manager was developed to provide Bright Minds Academy with a simple way to manage information about its smart classroom devices. The system allows staff to add devices, record their room locations, update their status, view the device list and search for individual devices.
During the project, Python dictionaries were used to store the device information and functions were used to separate the main features of the program. Conditions and loops were used to control the program and input validation was included to prevent incorrect information from being accepted.
Testing was carried out using both correct and incorrect inputs. The tests showed that the main functions worked correctly and that the validation could deal with problems such as empty device names, empty rooms, invalid menu choices, devices that could not be found and invalid statuses. Some indentation errors were also found during development and were corrected through debugging.
The project helped develop my understanding of Python and showed me the importance of planning, designing, coding, testing and evaluating a software solution. There are also several ways the system could be improved in the future, such as adding permanent data storage, a graphical user interface, device deletion and information about when devices were last used. Overall, the completed system meets the main requirements of the project and provides a simple solution for managing smart classroom devices.
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