



Table of Contents
Introduction:	2
Main Body:	3
Requirements Analysis:	3
2. Software Design and Development:	3
3. Design:	4
3.1 Source Code:	6
Flowchart:	6
4. Pseudo-code:	7
5. Testing and Debugging Report:	8
5.1 Importance of Programme Testing:	8
5.2 Types of Programming Errors and How to Fix Them:	8
5.3 Test Cases for Validation=	10
6. Evaluation:	14
References	15
Conclusion:	16
Appendices:	17



[bookmark: _Toc193117230][bookmark: _Toc237818067]Introduction:
Bright Minds Academy is taking a big step forward by introducing smart classroom technology to improve the learning experience. Devices like smart lights, thermostats, and projectors are being added to classrooms to create a more modern and interactive environment for both teachers and students. These smart devices can help adjust lighting, control room temperature, and support presentations, making lessons more engaging and comfortable.
However, right now, the staff at the academy are using old-fashioned, manual methods to keep track of all these devices. They rely on handwritten notes and informal lists to record what devices are installed, where they are located, and how they’re working. This approach is far from ideal. It’s hard for staff to get a clear picture of which devices are in use and whether they’re functioning properly. When a device stops working or needs maintenance, people often waste valuable time searching through notes or physically checking multiple classrooms to find the problem.
This lack of a centralized system creates confusion and inefficiency. Teachers and support staff can experience delays, especially during lessons, when devices don’t work as expected. Instead of focusing on teaching and learning, they get caught up in troubleshooting and trying to locate equipment. This disrupts the flow of the day and can be frustrating for everyone involved.
To solve these challenges, Bright Minds Academy needs a simple but effective digital solution that brings all device information into one easy-to-access place. The system should allow staff to quickly add new devices when they are installed, update the status of each device, view a complete list of all smart equipment, and search for specific devices without hassle. By having this information organized digitally, staff can save time and respond more quickly when a device needs attention.
The solution doesn’t have to be complicated or expensive. A lightweight program written in Python, using simple data structures like lists and dictionaries, can provide everything the academy needs. This approach keeps the system accessible and easy to maintain while still offering powerful tools to manage smart classroom devices effectively.
Ultimately, this digital tracking system will bring clarity and control to managing the academy’s smart devices. It will reduce the time and effort spent searching for information and help ensure that classrooms are always equipped and ready for teaching. By embracing this technology, Bright Minds Academy is not only improving its classrooms but also empowering its staff with the tools they need to support a modern learning environment. In summary, moving from manual tracking to a simple, digital device management program will make a significant difference. It will enhance efficiency, reduce confusion, and keep the focus where it belongs on delivering a great educational experience with the help of smart technology. [1]
[bookmark: _Toc237818068]Main Body:
[bookmark: _Toc237818069]Requirements Analysis:
The proposed Smart Device Management System must address the operational challenges faced by Bright Minds Academy as they transition to smart classroom environments. Staff currently struggle to keep track of essential information such as which devices exist, where they are located, their status, and when they were last updated. The absence of a structured digital system results in confusion, wasted time, and classroom downtime when devices malfunction or require maintenance. To resolve these issues, the system must provide a simple, menu‑driven interface that allows staff to manage device information efficiently without requiring a database or complex infrastructure. [2]
Functional Requirements:
Add New Devices = The system must allow staff to register new smart classroom devices by entering a device name and the room in which it is located. This functionality ensures that the system maintains an accurate and up‑to‑date inventory of all equipment used within Bright Minds Academy. Each device entry should include structured information so that it can be easily retrieved, displayed, and updated later.
Update Device Status = Staff must be able to modify the operational status of any registered device. The system should support three predefined status options such as online, offline, and maintenance. Input validation is required to ensure that only these valid statuses are accepted, preventing inconsistent or incorrect data from being stored.
View Device List = The system must provide a complete overview of all devices currently stored. This list should display each device’s name, location, and status in a clear and readable format. This feature supports quick classroom preparation, troubleshooting, and general monitoring of the smart classroom environment.
Search Devices = Staff must be able to search for a specific device by entering its name. The system should immediately display the device’s location and status if it exists. If the device is not found, the system must present a clear message indicating that no matching record is available. This ensures efficient access to device information and reduces time spent manually checking rooms. [3]

[bookmark: _Toc237818070]2. Software Design and Development:
This section outlines the design and development process of the Smart Home Device Manager tailored for Bright Minds Academy. The software is created to efficiently manage smart devices across the academy, focusing on their locations, connectivity status, and usage logs. [4]
Included in this design approach are the following key designs that prioritize user-friendliness, reliability, and scalability:
· User Interface: A clean and intuitive dashboard displays devices, their statuses, and locations briefly. This approach minimizes training time for staff.
· Backend Architecture: A robust database supports device data storage, log management, and real-time connectivity updates.
· Security: Access controls ensure only authorized personnel can modify device settings or view sensitive logs.

Key features included are the following:
· Device Management: The software allows users to add, remove, and update smart devices easily. Each device is assigned a unique identifier and linked to its physical location within the academy.
· Location Tracking: Devices are mapped to specific rooms or zones, making it simple to find and monitor them in real time.
· Connectivity Status: The system continuously monitors whether each device is online or offline, alerting users if a connection is lost or restored.
· Usage Logs: Every interaction with a smart device is logged, providing a history of usage that can be reviewed for maintenance or security purposes.


Literature Review / Background:
The integration of smart technology into educational environments is reshaping classrooms into interactive, adaptable spaces that enhance both teaching and learning experiences. Devices such as smart lights, thermostats, and projectors contribute to creating comfortable and engaging environments, supporting diverse learning activities [7], [1]. These advancements have been shown to improve student engagement and energy efficiency while giving teachers more control over their classroom settings [9].
Despite these benefits, managing the growing number of smart devices poses significant challenges for educational institutions. Many schools still rely on manual tracking methods, like handwritten notes or informal lists, which are prone to errors and inefficiencies, causing delays and disruptions when devices malfunction [3], [2]. This gap highlights the need for centralized, digital management systems that provide real-time device monitoring and streamline maintenance tasks [4].
While some IoT-based device management platforms offer comprehensive solutions with robust features, their complexity and cost can limit adoption, especially in smaller academies or schools with constrained resources [8], [10]. This underscores the demand for lightweight, easy-to-maintain systems that still deliver essential functionality without requiring extensive technical expertise.
This project addresses these challenges by developing a simple Python-based smart device management system tailored to Bright Minds Academy’s needs. 
The approach focuses on accessibility and usability, leveraging basic data structures to organize device information effectively. This aligns with research advocating for practical, scalable technology solutions in education that balance innovation with ease of use [5], [6].
In summary, the literature supports the importance of digital device management in smart classrooms and the value of solutions that empower staff to efficiently oversee their technology ecosystem.


[bookmark: _Toc237818071]3. Design:
[bookmark: _Toc237627374][bookmark: _Toc237627499][bookmark: _Toc237627696][bookmark: _Toc237643061][bookmark: _Toc237645001][bookmark: _Toc237645287][bookmark: _Toc237645422][bookmark: _Toc237813331][bookmark: _Toc237816483][bookmark: _Toc237818072]This is representing the algorithm I have chosen for the scenario of the task and including solutions for this algorithm, and will show numerous screenshots to depict the methods, and solutions as follows;[image: ]
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[bookmark: _Toc237818075]3.1 Source Code: 
• On the title page, I provided a link to the repository of my fully functional code, through GitHub. 
• I also used some screenshots of my codes to explain them further.
• The code is organised and demonstrated to use the best coding practices such as commenting, spacing, etc. 
• This source code also shows listings with annotations, and comments.

[bookmark: _Toc237818076]Flowchart: This flowchart shows how to graphically represent the logic and flow of the design of my solution:
[image: ] [5]
Brief Explanation of Flow chart Description;
User enters username + password
System checks if the username exists
If not: show error
If yes: verify password
If password matches grant access
If not: deny access
[bookmark: _Toc237818077]4. Pseudo-code:
Data Structures: Here is an explanation of data structures that I used. Additionally, given a brief description of the variables used in this solution. 
[image: ]
Programming Constructs: This is a brief example of how to justify my choice of programming constructs, e.g., control structures (e.g., if then statements, loops, etc.), functions, and error handling.
[image: ] 
Python Modules and Libraries: 
This screenshot shows description and how to justify built-in Python modules and libraries used in this project. 
[image: ]

[bookmark: _Toc237818078]5. Testing and Debugging Report:

[bookmark: _Toc237818079]5.1 Importance of Programme Testing:
Programme testing is an important part of software development because it helps make sure that a programme works as expected before it is used by real users. Testing allows developers to find mistakes, incorrect results, and problems with user input, testing is also useful because it can check that the programme meets the original requirements. This also Identifies errors before the software is released and to make sure that incorrect user input is handled properly, and to improve the reliability and quality of the programme. Preventing unexpected crashes or incorrect results may give users confidence that the programme works correctly, and if a programme asks a user to enter their age, testing should check both valid ages and invalid inputs, such as letters or negative numbers. This makes sure the validation works in different situations rather than only when the user enters the expected information.
[6]










[bookmark: _Toc237818080]5.2 Types of Programming Errors and How to Fix Them:

There are several types of errors that can occur when developing a programme.

1. Syntax Errors=
A syntax error happens when the code does not follow the rules of the programming language. For example, a programmer may forget a bracket, quotation mark, or colon.

Example:
IF age >= 18
    PRINT "You are an adult"
The code may produce an error because the required syntax is missing.

How to fix it:
Read the error message provided by the programming environment and check the line where the error occurred. Correct the missing or incorrect syntax and run the programme again. 

2.Logic Errors=
A logic error occurs when the programme runs but produces the wrong result. These errors can be harder to find because there may not be an error message.

Example:
IF age < 18 THEN
    PRINT "You are an adult"
ELSE
    PRINT "You are a minor"
The programme runs, but the conditions are the wrong way around.

How to fix it:
Test the programme using different inputs and compare the actual result with the expected result. The condition can then be corrected. 

3.Runtime Errors=
A runtime error happens while the programme is running. It can cause the programme to stop unexpectedly.

For example, a programme might try to divide a number by zero:
result = 10 / 0
This would cause an error because division by zero is not allowed.

How to fix it:
Identify what caused the error and add appropriate validation or error handling. In this example, the programme could check that the number being divided by is not zero before performing the calculation.

4.Input Errors=
Input errors occur when a user enters information that the programme does not expect.

For example, if the programme asks for a person's age and the user enters:
twenty
the programme may not be able to process it as a number.

How to fix it:
Input validation should be used to check whether the user's input is valid before the programme continues. [6]

[bookmark: _Toc237818081]5.3 Test Cases for Validation=
I tested the validation by using a mixture of correct and incorrect inputs. This is important because a programme should not only work when the user enters the correct information. It should also respond appropriately when the user makes a mistake.
For example, if the programme requires the user to enter an age between 1 and 120, I will use the following test cases:
[image: ]









Example Testing=
Test 1 – Correct input
I entered 25 because it is within the accepted range. The programme accepted the value and continued normally.
Comment=This shows that the validation allows a normal, valid age to be entered.

Test 2 – Value below the allowed range
I entered 0. The programme rejected the input and displayed an appropriate error message.
Comment=This confirms that the programme does not accept values below the minimum allowed age.

Test 3 – Value above the allowed range
I entered 121. The programme rejected the input.
Comment=This demonstrates that the maximum value has also been checked.

Test 4 – Letters instead of a number
I entered abc. The programme displayed a validation message rather than crashing.
Comment=This is important because users can make mistakes when entering data. The programme handles the incorrect input safely.

Test 5 – Blank input
I left the input field empty and attempted to continue. The programme asked me to enter a value.
Comment=This confirms that the validation also checks whether the user has entered something. [6]






















This screenshot shows testing on the above case scenario and verifies the validation I have implemented, by example, and to demonstrate that the solutions work under all circumstances whether it be correct and incorrect inputs.
[image: ] [6]


This screenshot shows testing on the above case scenario and verifies the validation I have implemented, by example, and to demonstrate that the solutions work under all circumstances whether it be correct and incorrect inputs.
[image: ]
This Thonny screenshot shows the passing and failure demonstration to the algorithm set in place to this specific test.[image: ]
Overall, the testing showed and displays that the validation works for both valid and invalid inputs. The programme accepts appropriate values and rejects values that do not meet the requirements. Testing different situations also helps reduce the chance of the programme crashing or producing incorrect results when it is used by a real user. This testing process also helped identify any errors that needed to be corrected. After making relevant changes, the test cases should be run again to make sure that fixing one problem has not created another problem elsewhere in the programme.












[bookmark: _Toc237818082]6. Evaluation:
In my evaluation I will discuss, challenges faced, future improvements, and self-reflection.

Reflective Summary,

Working on the Smart Home Device Manager project for Bright Minds Academy was both rewarding and insightful. Throughout the process, I encountered several challenges that tested my problem-solving skills and deepened my understanding of software development.
One of the main challenges was designing a system that was simple yet powerful enough to meet the academy’s needs. Since the users would be staff members who might not have technical backgrounds, it was crucial to create an interface that was easy to use and intuitive. To address this, I focused on keeping the design clean and straightforward, limiting the number of steps needed to perform tasks like adding devices or updating statuses. I sought feedback early on to ensure the interface made sense to potential users, which helped refine the design.
Another challenge involved managing the device data efficiently using basic Python structures like lists and dictionaries. While these are simple tools, organizing them effectively to support searching, updating, and logging was not always straightforward.
I overcame this by carefully planning how the data would be stored and accessed, ensuring that each device’s information was structured in a way that made operations smooth and fast.
Testing was also a critical part of the project. Initially, some functions didn’t handle edge cases well. For example, what happens if a user tries to update a device that doesn’t exist? By anticipating these scenarios, I added error handling and clear messages to guide users, improving the overall robustness of the program.
Time management was another hurdle, especially balancing between writing code, designing the interface, and documenting the process. Breaking the project into smaller, manageable tasks with clear goals helped me stay organized and focused throughout development.
In the end, the project successfully delivered a lightweight, easy-to-use program that meets the academy’s needs for managing smart classroom devices. It provides a central place to add, track, and update devices, helping staff work more efficiently and reducing confusion.
Reflecting on this experience, I feel more confident in my ability to design user-friendly software and handle real-world challenges in a development project. The lessons learned about simplicity, organization, and user feedback will be invaluable in future projects. [5]
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[bookmark: _Toc237818084]Conclusion: 
The development of a simple, digital device management system for Bright Minds Academy is a meaningful stride toward enhancing the daily experience for both staff and students. Currently, the manual tracking of smart classroom devices creates unnecessary challenges and inefficiencies, pulling attention away from teaching and learning. By introducing an easy-to-use program that centralizes all device information, the academy empowers its staff to manage technology more effectively and with less hassle.
This project demonstrates that powerful solutions don’t need to be complicated or costly. Using Python with straightforward data structures like lists and dictionaries, the system keeps things accessible and maintainable for everyone involved. Staff can quickly add new devices, update statuses, view comprehensive lists, and search for specific equipment and all from one place. This organized approach reduces confusion, saves valuable time, and minimizes disruptions during lessons.
Beyond simply tracking devices, this system fosters a smoother, more responsive classroom environment where technology supports rather than interrupts education. Teachers and support staff gain confidence knowing they can rely on a tool designed with their needs in mind. The project also highlights the importance of clear design, thorough testing, and thoughtful user feedback and key elements that strengthen any software solution.
Reflecting on this work, it’s clear that embracing digital tools thoughtfully can make a real difference in educational settings. Bright Minds Academy’s move toward smart device management is not just about technology. This is about creating a better space for learning where everyone can focus on what truly matters through engagement, growth, and success.








  
[bookmark: _Toc237818085]Appendices:

This section provides additional materials that support the main content of the project, offering deeper insights and practical examples to help understand the development process of the Smart Device Management System.

Included are screenshots and explanations of the source code hosted on GitHub, showcasing how the program was built using clear, well-commented Python code. These visuals help illustrate the logic behind the system and demonstrate how the code follows good programming practices.

You will also find the flowchart representing the system’s workflow, which visually maps out the steps the program takes—from user login to device management. This makes it easier to grasp how the system operates logically and helps clarify the decision-making process embedded in the software.

The appendices also cover the pseudo-code and data structures used in the project, explaining the choice of programming constructs such as loops, conditionals, and functions. This gives a behind-the-scenes look at how the solution was thoughtfully designed to be efficient and user-friendly.

Finally, there are detailed testing reports with examples of test cases, including both successful inputs and error handling scenarios. These demonstrate how the system was thoroughly checked to ensure it works reliably under different conditions, making the program robust and dependable for everyday use.

All Together, these appendices provide a complete picture of the project’s technical foundation and development journey, helping anyone interested to understand and replicate the work with confidence.
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class smartbevice:
“"*Represents a single smart device"*"
def _init_ (self, device_id: str, name: str, device_type: DeviceType
location: str, ip_address: str):

Initialize a smart device

Args:
device_id: Unique identifier for the device
name: Display name of the device
device_type: Type of device (from DeviceType enum)
location: Physical location (e.g., "Classroom A", "Hallway")
ip_address: IP address of the device

self.device_id = device_id

self.name = name

self.device_type = device_type
self.location = location
self.ip_address = ip_address
self.status = DeviceStatus.DISCOMNECTED
self.is_powered on = False
self.last_used = Hone
self.battery_level = None # For battery-powered devices
self.created at = datetime.now()
self.usage_logs: List[pict] = []
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def

def

def

connect(self) -> bool:
"""attempt to connect the device
try:
self.status = DeviceStatus.CONNECTED
print(f"v Device ‘{self.name}' connected successfully")
return True
except Exception as e:
self.status = DeviceStatus.ERROR
print(f*X Connection error for ‘{self.name}': {str(e)}")
return False

disconnect(self) -> bool
“"“Disconnect the device
try:
self.status = DeviceStatus.DISCOMNECTED
self.is_powered on = False
print(fv Device ‘{self.name}' disconnected")
return True
except Exception as e:
self.status = DeviceStatus.ERROR
print(f*X Error disconnecting ‘{self.name}': {str(e)}")
return False

power_on(self) -> boo
“*“Turn on the device!
if self.status != DeviceStatus.CONNECTED:
print(f*X cannot power on ‘{self.name}': Device not connected")
return False
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FUNCTION Login(username, password):

IF username IS EMPTY OR password IS EMPTY THEN
DISPLAY "Fields cannot be empty"
RETURN "Invalid"

ENDIF

userRecard ¢ DATABASE.getUser(username)

IF userRecord DOES NOT EXIST THEN
DISPLAY "User not found"
RETURN "Invalid"

ENDIF

IF password == userRecord.password THEN
DISPLAY "Login successful"
RETURN "Valid"
ELSE
DISPLAY "Incorrect password"
RETURN "Invalid"
ENDIF

END FUNCTION N
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FUNCTION ResetPassword(username):
userRecard ¢ DATABASE.getUser(username)
IF userRecord DOES NOT EXIST THEN
DISPLAY "User nat found"
RETURN "Failed"
ENDIF
SEND_VERIFICATION_CODE(userRecard.email)
cadeEntered ¢ GET_USER_INPUT("Enter verification code")
IF codeEntered == VERIFICATION_CODE THEN

newPassword ¢ GET_USER_INPUT("Enter new password")
DATABASE . updatePassword(username, newPassword)

DISPLAY "Password updated successfully"
RETURN "Success"

ELSE
DISPLAY "Invalid verification cade"
RETURN "Failed"

ENDIF

END FUNCTION
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FUNCTION CreateSession{userID):

sessionID ¢ GENERATE_RANDOM_TOKEN()
timestamp ¢ CURRENT_TINME()

DATABASE. storeSession(sessionID, userID, timestamp)
RETURN sessionID

END FUNCTION
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# Create manager
manager = DeviceManager("Bright Minds Academy")

# Create and add a device

light = smartDevice("sL@@1", “Classroom A Light",
DeviceType.SMART_LIGHT, “Classroom A", “192.168.1.10")
manager.add_device(1light)

# Connect and control
light. connect()
light.power_on()

# Query devices
classroon_devices =
manager. get_devices_by_location(*classroom A")

# view status
manager.print_system_status()
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for device in manager.get_devices_by_location("Classroom A"):
print(f" e {device.name} ({device.device_type.value}) - {device.status.va

print("\n--- All Smart Lights

-

for device in manager.get_devices_by_type(DeviceType.SMART_LIGHT)

print(f" e {device.name} - {device.status.value}")
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for device in manager.get_powered_devices():
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manager.print_device_summary()
manager.print_system_status()

print("\n--- Exporting Data ---")

manager.export_devices_json("devices_backup.json™)

print("\nv/ Smart Home Device Manager demonstration completed!")

if __name__ __main__":

main()
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¥ Devices exported to devices_backup.json

v Smart Home Device Manager demonstration completed!

33>

Local Python 3 = Thonny's Python




