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1.0 [bookmark: _Toc565420318][bookmark: _Toc685445331][bookmark: _Toc839656746]Introduction 
Smart technology is becoming more common in classrooms and educational settings. Bright Minds Academy has implemented smart classroom technology such as smart lighting, thermostats, projectors, and other connected equipment to improve teaching and learning. However, these devices are currently controlled manually, making it difficult for personnel to keep track of their information, locations, and working status. This manual approach might result in misunderstanding, waste of time, and poor use of classroom resources [1].
To address this issue, this project proposes the creation of a Smart Home Device Manager in Python. The system has a simple menu-driven interface that allows personnel to handle smart devices without relying on a database. Instead, the program stores device information in Python lists, making the application simple to learn and appropriate for a small organisation. The system allows users to add new devices, update device status, examine all stored devices, and search for a specific device. By replacing the manual procedure with a simple software solution, the academy may improve the organisation and management of its smart classroom equipment.[2]. 
[bookmark: _Toc792531861][bookmark: _Toc687190978][bookmark: _Toc1327227062]2.0 Requirement Analysis 
Requirements analysis is the process of identifying and understanding what users need before developing a software system. It helps developers determine the features and functions that the software should provide so that the final system meets user expectations and solves the identified problem [3]. A good requirements analysis also reduces the risk of developing unnecessary features and helps ensure that the software is reliable and easy to use [4].
The Smart Home Device Manager was developed to meet the needs of Bright Minds Academy. The main purpose of the system is to help staff manage smart classroom devices more efficiently. The software allows users to add new smart devices, enter the location of each device, update the device status, view all stored devices, and search for a specific device. These features reduce the time spent managing classroom equipment and make it easier for staff to monitor the availability and condition of devices.
The software also includes several functional requirements that support the daily management of smart devices. The system allows users to add new devices to the existing list and automatically records their locations. It enables users to update the status of each device by selecting Online, Offline, or Under Maintenance. The program can display all stored devices together with their locations and current statuses. It also provides a search function that allows users to find a specific device by entering its name. In addition, the system validates user input to reduce errors and provides a safe option for users to exit the program without affecting the stored information.
Besides the functional requirements, the software also meets several non-functional requirements. The Smart Home Device Manager was designed to be simple and easy to understand so that users with little technical knowledge can operate it without difficulty. The system produces accurate and reliable results by correctly storing and displaying device information. It responds quickly to user requests because all data is stored in Python lists without requiring a database. The program is also easy to maintain and extend, allowing new features to be added in future versions if required. Overall, these requirements ensure that the application is practical, user-friendly, and suitable for the needs of Bright Minds Academy [1], [2].
MoSCoW Table 
	Requirement 

	Priority 
	Description 

	Add new devices 
	Must Have
	Essential for storing smart device information 

	Update device status 
	Must Have 
	Required to track operational condition 

	View all devices
	Must Have 
	Allows staff to monitor all devices

	Search for device 
	Should have 
	Improve accessibility of device information 

	Delete device 
	Could have 
	Optional enhancement for future versions

	Remote automation 
	Won’t Have 
	Excluded from current prototype 




While separating advanced features for future development, the MoSCoW analysis helps to identify the most important system needs. Pressman and Maxim believe that requirement analysis improves software quality by ensuring that user requests are appropriately determined before execution [3].


Structure Diagram Smart Home Device Manager
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[bookmark: _Toc1765194179][bookmark: _Toc70002191][bookmark: _Toc1395378215]3.0 Software Design and Development 
Software design and development are important stages in creating a reliable and effective software solution. During the design stage, the system's structure is planned, including how users will interact with the program, how data will be stored, and how the different functions will work together. Careful planning helps produce software that is easy to understand, use, and maintain [1].
The Smart Home Device Manager was developed using Python because it is a simple and beginner-friendly programming language with many built-in features that support software development [2]. The system uses a menu-driven interface and Python lists to manage device information. User-defined functions, loops, and conditional statements were used to organise the program and perform its main tasks. The following sections describe the software design, implementation decisions, source code, and testing carried out during the development of the application [8].


[bookmark: _Toc1098952138][bookmark: _Toc1777161612][bookmark: _Toc1780373100]3.1 Design
[bookmark: _Toc1800010210][bookmark: _Toc1183709356][bookmark: _Toc2136543104]3.1.1 Flow Chart 
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[bookmark: _Toc725681074]3.1.2 Purpose of the Flowchart

A flowchart is a visual diagram that shows the sequence of steps a program follows to complete a task. It uses standard symbols and arrows to represent the flow of information and decisions within a system. Flowcharts are created during the software design stage because they help developers understand the program logic before writing the actual code. They also make it easier to identify errors and explain how the system works to other people [8], [9].
The flowchart for the Smart Home Device Manager shows how the program works from Start to End. It begins by creating lists to store device names, locations, and statuses. The system then displays the main menu and asks the user to choose an option. Depending on the user's selection, the program can add a new device, update a device's status, view all stored devices, search for a specific device, or exit the application. If the user enters an invalid menu option, the program displays an error message and returns to the main menu. Overall, the flowchart provides a clear overview of the program's structure and helps ensure that all functions work together correctly before the Python code is developed [10], [11].

[bookmark: _Toc1985910268]3.1.3 Flowchart Logic

The flowchart for the Smart Home Device Manager shows the complete process of managing smart classroom devices. The application begins with the Start sign, then displays the main menu. The menu offers users five options: Add New Device, Update Device Status, View Devices, Search Device, and Exit. When the user selects one of these options, the program conducts the associated task. 
When the user selects Add New Device, the application prompts for the device's name and location. The information is then stored in Python lists, and the device is set to Offline by default. If Update Device Status is chosen, the application looks for the device in the list. If the device is identified, the user selects a new status (Online, Offline, or Under Maintenance), and the status is updated [1].
If the user selects View Devices, the software displays all stored devices, including their locations and current statuses. When Search Device is selected, the program prompts you for the device's name and presents its information if it exists. If the device cannot be found, an appropriate error message appears. If you enter an invalid menu option, the system will display an error message and return to the main menu. Finally, selecting Exit terminates the program. The flowchart offers a clear overview of the program logic and facilitates the successful creation of the Smart Home Device Manager [2].
IPO Table
	Input
	Process
	Output


	Device name
	Validate input and store device
	New device added successfully


	Device location
	Save location in the list
	Device location recorded 


	Device status


	Update selected device status
	Status updated confirmation 


	Search device name

	Search the list for a matching device
	Device details displayed 


	View request
	Retrieve all stored devices 
	Complete device list shown


	Menu option
	Execute selected function
	Appropriate system response


	Invalid input

	Validate and reject incorrect input
	Error message displayed 



The IPO model shows how data flows via the Smart Home Device Manager. Users enter information such as device names, locations, and status updates. The application validates this data, stores it in Python lists, and searches for existing records. Finally, the system shows confirmation messages, device information, and error messages. Using the IPO model helps ensure that all functional needs were considered throughout the design stage, contributing to the development of a clear and ordered software solution [3]. 





[bookmark: _Toc1151456208][bookmark: _Toc1733329721][bookmark: _Toc737210181]3.1.4 Pseudo Code 

Smart Home Device Manager

START
// Initialisation 

CREATE empty list called devices
CREATE empty list called locations
CREATE empty list called status
// Main Loop

WHILE True

    DISPLAY "Smart Home Device Manager "
    DISPLAY "1. Add Device"
    DISPLAY "2. Update Device Status"
    DISPLAY "3. View Devices"
    DISPLAY "4. Search Device"
    DISPLAY "5. Exit"

    // User Choice Input
   PROMPT user for choice (1-5)
       STORE user input in choice
  // Option 1: ADD Device

    IF choice = 1 THEN

        DISPLAY “Device Name”
        INPUT location

        ADD device_name To devices
        ADD location To locations
        ADD “offline” TO status 
 

        DISPLAY "Device Added Successfully"
//option 2: Update Device status

    ELSE IF choice = 2 THEN

        INPUT device _name

        IF device _name EXISTS in devices THEN

            DISPLAY "Select New Status"
            DISPLAY "1. Online"
            DISPLAY "2. Offline"
            DISPLAY "3. Under Maintenance"

            INPUT status_ choice

            IF status _choice = 1 THEN
                status [index] = "Online"

            ELSE IF status _choice = 2 THEN
                status [ index] = "Offline"

            ELSE IF status _choice = 3 THEN
                status [index] = "Under Maintenance"

            ELSE
                DISPLAY "Invalid Status Option"

            ENDIF
    // Option 3: View devices
ElSE IF choice=3 THEN

            IF devices is EMPTY THEN
              DISPLAY “device not Found”
ELSE
         For index =0 To LENGTH (devices) -1
           DISPLAY “device:” +[index]
           Display “location:” +location[index]
           DISPLAY” status “+ status[index]

    ENDFOR
ENDIF
 


    // Option 4: Search device 

    ELSE IF choice = 4 THEN

        IF devices IS EMPTY THEN

            INPUT devise_name
            IF device_name EXIST in device THEN
                   FIND index of device_name
              DISPLAY” device:” +devices[index]

        ELSE

                 DISPLAY “devise not found.”
      ENDIF

               DISPLAY "Device Name: " + device
                DISPLAY "Location: " + devices[device]["location"]
                DISPLAY "Status: " + devices[device]["status"]
                DISPLAY "-----"

            ENDFOR

        ENDIF

 // Option 5: EXIT 

    ELSE IF choice = 5 THEN

        DISPLAY "Exiting Program..."
        BREAK

    ELSE

        DISPLAY "Invalid Menu Option"

    ENDIF

ENDWHILE

END


Pseudocode is an informal manner of explaining program logic that uses basic English-like phrases rather than a specific programming language [13]. It describes the processes that a program will take to solve a problem without referring to programming terminology. Pseudocode is extensively used during the software design stage since it allows developers to outline the program structure before writing the actual code [13].
Pseudocode is useful because it allows developers to focus on solving problems rather than worrying about programming rules. It also facilitates communication between developers, instructors, and other participants by providing a detailed explanation of how the system will function. Creating pseudocode before coding allows logical problems to be identified and rectified early in the development process, making the implementation step easier and more efficient [13].
[bookmark: _Toc680777335]3.1.5 Purpose of the Pseudocode 

Pseudocode is a simple way of planning a computer program using everyday English instead of a programming language. It shows the steps that the program will follow to complete a task without using Python syntax. This makes it easier for developers to understand the program logic before writing the actual code. Pseudocode is commonly used during the software design stage because it helps organise ideas, improve problem-solving, and reduce programming errors [13], [14].
The purpose of the pseudocode in the Smart Home Device Manager is to show how the program works step by step before it is developed in Python. It begins by creating the lists that store the device names, locations, and statuses. The pseudocode then shows how the system displays the main menu and allows the user to choose an option. Depending on the user's choice, the program can add a new device, update the device status, view all devices, search for a device, or exit the program. If the user enters an invalid option, the program displays an error message and returns to the main menu. Overall, the pseudocode acts as a simple guide for developing the program and helps ensure that all the required functions are included before coding begins [13], [14].
[bookmark: _Toc569058085]3.1.6 Pseudocode Logic

Before being developed in Python, the Smart Home Device Manager was designed using pseudocode. The pseudocode starts by establishing three empty lists to record device names, locations, and statuses. It then begins a continuous loop that shows the main menu until the user exits the software. 
When the user selects the Add New Device option, the system prompts them to provide the device's name and location. The information is saved in the proper lists, and the device is set to Offline by default. If the user selects Update Device Status, the application looks through the device list. If the device is located, the user selects a new status, which is then reflected in the status list.
The View Devices option shows all stored devices, along with their locations and current statuses. The Search Device option looks for a device by name and presents its details if one exists. If an invalid menu item is selected, the application shows an error message before returning to the main menu. The pseudocode gave a clear framework for constructing the final Python program using lists, functions, loops, and conditionals.

[image: ]
The main menu is displayed when the program starts.

[image: ]
The user select option 1 and enters the device name and location.

[image: ]

The new device is added with defaults status “offline”
[image: ]
All devices are displayed along with their location and statuses. The new device appears in the list.
[image: ]
The user selects option 2, chooses the device and updates its status to “online”. 
[bookmark: _Toc769211689][bookmark: _Toc846553654][bookmark: _Toc1981988786]3.2 Implementation Decision 
[bookmark: _Toc2112550205][bookmark: _Toc614308994][bookmark: _Toc1400290447]3.2.1 Data Structure 
A data structure is a way to organise and store data such that it may be easily accessed, maintained, and updated within a computer program [14]. Choosing the right data structure is critical since it influences the software's performance, readability, and maintainability. A good data structure also facilitates the processing and retrieval of information when needed [14]. 
Lists were chosen as the primary data structure for the Smart Home Device Manager because they are simple to construct and administer and can store a large amount of connected information. The application maintains three lists: devices, locations, and statuses. The devices list contains the names of all smart devices; the locations list contains the room in which each device is installed; and the statuses list has the status of each device, such as Online, Offline, or Under Maintenance. 
The three lists collaborate by sharing the same index position. For example, if "Smart Light A1" is at index 0 in the devices list, the value at index 0 in the locations list represents its room location, and the value at index 0 in the statuses list represents its current operational condition. This method enables the application to retrieve and update associated information efficiently.

Example:
devices = ["Smart Light A1", "Projector B2"]

locations = ["Room 101", "Room 202"]

statuses = ["Online", "Offline"]

The software employs list operations such as append () to add new devices and index () to locate a specific device inside the list. A for loop is used to display all stored devices, and the index () method allows the application to update or search for a device based on its position in the list. 
Several variables are used throughout the program. The device_name variable holds the device name entered by the user, the location holds the room where the device is installed, the choice holds the user's menu selection, and the index holds the position of the selected device in the list. The three lists contain all the device information used by the system.
Overall, lists are a basic and efficient option for this job. They enable the Smart Home Device Manager to store, update, search, and display device information without relying on a database. This makes the application simple to comprehend, maintain, and expand in the future while matching the project objectives.
[bookmark: _Toc1019110743]3.2.2 Variables
Variables are named storage locations used in a computer program to hold data that can change while the program is running. They allow the program to store, retrieve, and update information whenever it is needed. Variables are important because they help manage data efficiently and make the program easier to understand and maintain [15]
Variable Tabe 
	Variable Name
	Data Type
	Purpose

	devices
	List
	Stores the names of all smart devices available in the System.

	Rented _Status
	List
	Stores the rental status (true or False) for each device.

	Device_ name
	String
	Stores the name of the device entered by the user.

	choice
	String
	Stores the user menu selection

	index
	Integer
	Stores the position of the selected devices list.


[bookmark: _Toc442639901][bookmark: _Toc1019665964]
The table shows the variables used in Smart Home Device, their data types and purpose.
[bookmark: _Toc711946329]3.2.3 Programming Constructs
Programming constructs are the fundamental building pieces required to make a computer program [5]. They specify how a program is structured and how it performs certain functions. Control structures, functions, loops, conditional expressions, and error handling procedures are some examples of programming constructs. These constructs assist developers in creating programs that are organised, efficient, and simple to comprehend and maintain [14], [15]. 
Programming structures are important because they regulate the flow of execution within a program. They enable software engineers to make decisions, repeat activities, break down programs into smaller, reusable portions, and handle unexpected user input. Using suitable programming constructs increases code readability, maintainability, and dependability [15].
Control Structures
Control structures were utilised throughout the Smart Home Device Manager to manage how the software reacts to user input. The application employs if, elif, and else statements to make judgements based on the user's menu choices and device information. 
For example, when a user selects an option from the main menu, the program determines which option was input and executes the appropriate function. Similarly, when altering a device's state, the application first determines whether the device exists before allowing any changes to be performed. If the device cannot be located, an error message is displayed instead of updating the data.
Conditional statements were chosen because they allow for simple and effective decision-making within the software. They ensure that only valid operations are carried out and assist in preventing incorrect information from being processed.
Loops
The program uses a while loop to keep the application running until the user selects to exit. This results in a menu-driven system in which users can repeat various operations without restarting the program. 
A for loop is also used to display all stored devices. The loop iterates through every device in the dictionary, displaying its name, location, and status. 
Loops were used because they decrease repetitious code and enable the application to handle several records efficiently. Without loops, each device would have to be displayed manually, making the software significantly longer and less efficient [8].
Functions
Functions were utilised to break the software into smaller, more useful portions. Each function has a distinct purpose, such as adding a device, updating its status, seeing all devices, or searching for a device. 
Using functions makes your code easier to read, test, and maintain. If changes are required in the future, only the relevant function should be modified rather than the complete program. This modular approach enhances code organisation and follows good programming practices [6].
Error Handling and Input Validation
Basic error handling and input validation were implemented to increase the program's reliability. For example, before updating a device's status or displaying its information, the application checks to see if it exists. It also validates menu selections and user-entered status options. 
If the user inputs an invalid menu item or searches for a device that does not exist, the software will display an appropriate error message rather than abruptly terminating. This reduces runtime problems and enhances the overall user experience.
Although this project employs simple validation approaches rather than complex exception handling, they meet the needs of the Smart Home Device Manager. Implementing input validation guarantees that the software functions properly even when wrong data is entered, making the application more dependable and user-friendly [9]. Overall, the programming constructs used for this project offer a straightforward, structured, and efficient method of handling smart classroom gadgets. The use of control structures, loops, functions, and input validation enables the application to achieve all functional requirements while remaining readable and maintainable in Python.
[bookmark: _Toc753127090][bookmark: _Toc638202731][bookmark: _Toc1675616424]3.2.3 Python Modules and Libraries 
Python modules and libraries are collections of reusable code that allow developers to complete specific tasks without developing each function from the beginning. A module is a single Python file that includes functions, classes, or variables, whereas a library is a collection of connected modules that contribute functionality to software development [10]. Using modules and libraries increases programming speed, minimises code duplication, and makes software easier to maintain and extend [11].
Python has a rich standard library that includes several built-in modules for activities including file handling, time management, operating system interface, and system operations. Developers can also add external libraries to more complex applications. Using built-in modules allows programmers to construct trustworthy software without requiring additional packages [12].
Python Modules Used in the Project
The Smart Home Device Manager was created as a simple command-line application with Python's built-in modules. No other libraries were required because the project's requirements could be met with Python's standard library. 
Clearing the console screen is done using the os module's clear screen () function. This enhances the program's appearance by displaying a clean screen whenever a new menu or function is accessed, making the application easier for users to navigate.
The time module is utilised with the sleep () function. Sleep () function. This momentarily pauses the software after displaying messages, giving users time to read confirmation or error messages before the screen changes. 
When the user picks the Exit option, the sys module is used to safely exit the application. The sys exit () function suspends program execution in a controlled manner. 
In addition to these modules, the project employs other built-in Python functions. The input () function allows users to enter data such as device names, locations, menu options, and device statuses.
The print () function outputs menus, device information, confirmation messages, and errors. When updating or searching for records, the application makes use of list techniques like append () to store new devices and index () to locate existing devices.
Justification
The built-in Python modules os, time, and sys were chosen since they provide all the functionality required for this project without the need for any other libraries. Using Python's standard library makes the application more lightweight, comprehensible, and easy to maintain. It also makes the software suitable for beginner coders because no additional software packages need to be installed. 
If the Smart Home Device Manager were to be upgraded in the future, other modules like json could be used to permanently store device information, datetime could track when devices were last updated, and tkinter could provide a graphical user interface. However, these improvements are outside of the context of the current project.
Python's built-in modules and functions provide a stable, efficient, and user-friendly solution that meets all the Smart Home Device Manager's requirements while keeping it simple and easy to maintain [10]– [12].
[bookmark: _Toc64749949][bookmark: _Toc2044288338][bookmark: _Toc949688236]4.1 Role of Testing in the Software Environment 
Program testing is the process of inspecting and assessing software to ensure that it functions properly and satisfies the specifications. The goal of testing is to find faults, problems, or defects before releasing the product to users. It assists developers in ensuring that each aspect of the program functions as expected and generates the correct outputs under various scenarios [13]. 
Testing is an important step in the software development process since it enhances an application's quality, dependability, and performance. Without thorough testing, software may contain defects that cause false results, system crashes, or a poor user experience. Early detection and correction of these flaws can minimise maintenance costs and boost user confidence in the program [14].
The Smart Home Device Manager project was tested to ensure that all functionality worked properly. These included adding new devices, modifying their statuses, examining the device list, searching for existing devices, and dealing with invalid user input. Various test cases were utilised to ensure that the software returned the desired results for both valid and invalid inputs. 
Programme testing ensures that software is correct, dependable, and simple to use. It also confirms that the Smart Home Device Manager fits the project's requirements and offers users a solid framework for managing classroom smart devices [15].
[bookmark: _Toc925574137][bookmark: _Toc404843451][bookmark: _Toc986593951]4.2 Types of Errors in Programming

Errors in programming are flaws in source code that prevent a program from working correctly or generating the intended results. These errors can arise during the software development process and have an impact on the program's execution, accuracy, or performance. Identifying and repairing faults is an important component of software development since it increases the application's reliability and quality [13].



Syntax Error

Syntax errors occur when a programmer breaks the Python language's rules [14]. Examples include missing brackets, quotation marks, and colons. The Python interpreter detects these issues before executing the program and produces an error message.
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Logical Error

A logical error happens when a program runs successfully but delivers inaccurate results because the program logic is flawed. These faults are more difficult to detect because the software does not stop operating.

[image: ]

This error was corrected by using the correct condition and testing the program with different device names.
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Runtime Error

A logical error happens when a program executes correctly but generates incorrect results due to incorrect program logic [15]. These faults are more challenging to spot because the software does not stop operating.
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[bookmark: _Toc458588363][bookmark: _Toc2037056763][bookmark: _Toc2113915402]4.3 Example of Test Cases
Test cases were created to ensure that each aspect of the Smart Home Device Manager functioned properly and fulfilled project specifications. Each test case comprised user input, expected and actual results, and whether the test passed or failed. Both valid and invalid inputs were evaluated to ensure that the program handled various scenarios correctly. Test cases were prepared, for example, to ensure that adding a new device, altering a device status, seeing all devices, searching for an existing device, and entering an invalid menu choice worked. Screenshots of program execution are given as proof to show that the application produces the required results and performs properly.



Test case1: Add New Device 
	Test case ID
	TC001

	Test case Title 
	Add New Device

	Objective
	Verify that the system allows the user to add a new smart device successfully. 

	preconditions
	The Smart Home Device Manager is running.

	Test step
	1. Select Add New Device from the menu.
2. Enter Smart Light A1 as the device name.
3. Enter Room 101 as the location.
4. Save the device.

	Test Data
	Device Name: Smart Light.
Location: Room101.

	Expected Result
	The System displays “Device added successfully” and stores the device with the default status offline 

	Pass/Fail
	Pass 

	Comments
	Screenshot taken showing the successful device addition.



[image: ]Test Case2: Update Device Status.
	Test Case ID
	TC002

	Test case Title
	Update Device Status.

	Objective
	Verify that the system updates the status of an existing device.

	Preconditions
	A device named Smart Light A1 already exists.

	Test Steps
	1. Select Update Device Status.
2. Enter Smart Light A1 
3. Select Online.
4. Confirm the Update.

	Test Data
	Device Name: Smart LightA1.
Status: Online.

	Expected Result
	The System displays “Status Update Successfully”, and the device status changes to Online.

	Pass/Fail
	Pass

	Comments
	Screenshot taken showing the updated device status 



[image: ]
[bookmark: _Toc586710554][bookmark: _Toc594992886][bookmark: _Toc193219242]5.0 Evaluation
[bookmark: _Toc365675514][bookmark: _Toc997015577][bookmark: _Toc2107910059]5.1 Challenges Faced 
I faced many challenges while developing the Smart Home Device Manager, which helped me increase my understanding of Python programming and software development. One of the initial issues was determining how to store device data. Instead of using a database, the project requirements permitted the use of Python data structures. I chose a list since it is easy to use and appropriate for a tiny application. However, I discovered that looking for a certain device in a list required examining each item individually, which took longer than intended. To address this problem, I utilised loops and conditional expressions to scan the list and locate the desired device.
Another problem was creating a menu that consumers could easily understand. At first, certain menu items did not work as planned since I made a mistake in my conditional expressions. After multiple tests of the program, I rectified the problems and ensured that each menu item called the right function. 
Input validation was another challenge. Users may enter improper menu options or wrong status values, resulting in unexpected outcomes. To address this issue, I added validation using if, elif, and else statements to validate the user's input before processing it. If an invalid option was entered, the software displayed an error message and returned to the main menu rather than terminating.
Testing the program was an important aspect of the project. By establishing many test cases, I was able to identify and correct logical errors before submitting the application. Overall, these challenges helped me increase the software's stability and improved my problem-solving and testing abilities.

[bookmark: _Toc284339541][bookmark: _Toc406172290][bookmark: _Toc741861379]5.2 Future Improvements
Although the Smart Home Device Manager meets the project criteria, various improvements could be implemented in the future to enhance its functionality and usability. 
One possible improvement is to put the device information in a database rather than a list. A database would enable the program to store information permanently, ensuring that devices remain available after the program is closed. This would make the program more appropriate for real-world use. 
Another improvement would be to create a graphical user interface (GUI) with Python's Tkinter package. A GUI would make the application more user-friendly by allowing users to interact with buttons, text boxes, and menus instead of inputting commands into the console
Additional functionality, such as the ability for users to delete devices or update device information after they have been created, could be implemented. Currently, users can only add, update, view, and search for devices. These additional functionalities would provide the system more flexibility.
The application may also display the date and time a device was last updated. This information would allow workers to know when a gadget was last used or maintained.
Another beneficial enhancement would be to generate reports outlining all devices and their current states. These reports could be printed or saved as files for record-keeping.
Finally, if the program is further improved, it might be connected to genuine smart devices utilising the Internet of Things (IoT) technology. This would allow device statuses to be updated automatically instead of being entered manually by users.

[bookmark: _Toc815880992][bookmark: _Toc1701456586][bookmark: _Toc292302290]5.3 self-Reflection
This project has allowed me to increase both my knowledge of programming and my understanding of the software development process. Before beginning the project, I had no experience developing comprehensive Python programs. Throughout the development process, I learnt how to organise a program, design algorithms, write code, test software, and evaluate the result. 
One of the most useful skills I learned was how to store and organise data using lists. I also gained confidence in using loops, functions, conditional statements, and input validation to solve programming challenges. Testing the program taught me the importance of identifying and correcting errors before delivering software to users.
I also learned the value of planning before developing code. Creating the flowchart, pseudocode, IPO table, and test cases helped me comprehend the program's structure and simplified the development process. 
Overall, this project has helped me gain confidence in Python programming and enhance my problem-solving abilities. It has shown me that there is much more to software development than just writing code. Careful planning, testing, debugging, and documentation are all necessary steps in developing reliable software. This project has provided me with information and experience that will allow me to design more complicated applications in future.
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imagef.png
Example 2 (Incorrect Code):
if choice == "2":
view_devices()
Problem:
When the user selects Option 2 (Update Device Status), the program displays the
list of devices instead of allowing the user to update the device status.
Correct Code:
if choice == "2":
update_status()
How it was Fixed:
The wrong function was being called. The error was fixed by replacing
view_devices() with update_status(), so the correct menu option performs the correct

task.
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Example 2 (Incorrect Code):

status = statuses[index]

If the user enters a device that does not exist, the variable index is never created. Python
displays:

Error Message:
NameError: name ‘index' is not defined

Correct Code:

if device_name in devices:

index = devices.index(device_name)
status = statuses[index]
else:

print("Device Not Found")
How it was Fixed:

The program first checks whether the device exists in the devices list. If the device is found,
the program creates the index variable and retrieves the status. Otherwise, it displays
"Device Not Found", preventing the runtime error.
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Example (Incorrect Code):

if choice ==
add_device ()

Error Message:
SyntaxError: expected "'

Correct Code:

if choice =="1":
add_device ()

The error was fixed by adding the missing colon (:) after the if statement.
[ cul) ~
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Example 2 (Incorrect code):
Print (“Device Added Successfully

Error Message:

SyntaxError: unterminated string literal

Correct Code:
Print (“Device Added Successfully”)

Explanation:

The error occurred because the closing quotation mark (*) was missing. The problem was
fixed by adding the missing quotation mark to complete the string.
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Example 3 (Incorrect Code):
def add_device()
print("Device Added Successfully")
Error Message:
SyntaxError: expected

Correct Code:

def add_device():
print ("Device Added Successfully")

Explanation:

The error occurred because the colon (:) was missing after the function definition. The error
was fixed by adding the missing colon after def add_device().




image11.png
Example (Incorrect Code):

if device_name not in devices:
print ("Device Found")

Problem:
The program displays "Device Found" even when the device does not exist.
Correct Code:
if device_name in devices:
print ("Device Found")

else:
print ("Device Not Found")
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[Example (Incorrect Code):

index = devices. index(device_name)
If the user enters a device name that does not exist, Python displays:
ValueError: 'Laptop A1" is not in list

Correct Code:

if device_name in devices:

index = devices. index(device_name)
else:

print ("Device Not Found")
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Example 3 (Incorrect Coade):

if device in devices:

print ("Device already exists.")
else:

print ("Device added successfully.")

Problem:

The program displays "Device added successfully.", but the new device is not actually adde
to the device list.

Correct Code:

if device in devices:
print ("Device already exists.")
else:
devices.append(device)
locations.append(location)
statuses.append("Offline")

print ("Device added successfully.")

How it was fixed: The program was missing the commands to save the new device. The
error was fixed by adding devices. Append(device), locations. Append(location), and
statuses. Append("Offline") before displaying the success message.




