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[bookmark: _Toc]                 Introduction

Bright Minds Academy is a private tutoring centre that is starting to use different smart devices in its classrooms, such as smart lights, thermostats, and projectors. As the number of devices increases, managing them manually can become more difficult for staff. It may be difficult to keep track of each device, its location, and its current status. Therefore, the academy needs a simple system that can store and manage this information in an organised way.
The proposed solution is a **Smart Home Device Manager**. The system allows staff to add new devices and their locations, view all available devices, update their status, and search for a specific device by name. The device status can also be changed to Online, Offline, or Under Maintenance when required. These features make it easier for staff to access and manage device information.
The application is developed using Python. Python has clear and readable syntax and provides useful built-in data structures such as dictionaries, which can be used to organise and store information [1]. In this project, a dictionary is used to store the device name, room, and current status. This provides a simple solution without the need for a database.
The main aim of this project is to design, develop, test, and evaluate a simple console-based Smart Home Device Manager that meets the main requirements of Bright Minds Academy. The report explains the analysis, design, implementation, testing, and evaluation of the developed system.






[bookmark: _Toc1]                         1. Analysis

[bookmark: _Toc2]1.1 Requirements Analysis
Requirements analysis is an important part of software development because it helps to identify what the system needs to do before starting the development process. It also helps to understand the needs of the users and makes the development process more organised. Requirements can be divided into functional and non-functional requirements. Functional requirements describe the main tasks that the system should perform, while non-functional requirements describe how the system should operate, such as being simple, readable, and easy to maintain [6].

For this project, the requirements are based on the needs of Bright Minds Academy. The academy needs a simple system that allows staff to manage information about smart devices used in different classrooms. The main requirements are adding new devices, viewing stored devices, updating their status, and searching for a device by its name.

The program uses a Python dictionary as the main data structure for storing device information. The dictionary stores each device together with information about its room and current status. A dictionary was selected because the program needs to find and update devices using their names. The choice of this data structure and the reasons for using a dictionary instead of a list are discussed in more detail in the Software Design and Development section.




[bookmark: _Toc3]1.2 Problem Decomposition and Abstraction
The main problem in this project is managing different smart devices in Bright Minds Academy. To make this problem easier to understand and solve, it was divided into smaller tasks. This technique is known as problem decomposition. Instead of developing the whole system as one large task, the program was divided into five main operations: adding a device, viewing devices, updating a device status, searching for a device, and exiting the program.

Each operation has a specific purpose. The Add Device option collects the device name and room and stores the information in the dictionary. The View Devices option displays the stored devices and their details. The Update Status option allows the user to change the status of an existing device, while the Search Device option finds a device by its name and displays its room and current status. The Exit option allows the user to close the program.

Abstraction was also used to keep the system simple. Only the information needed for this project is stored for each device: the device name, room, and current status. Other complex information and features, such as real-time device control and automation, are not included because they are outside the scope of this project. This keeps the program focused on the main requirements of Bright Minds Academy.









[bookmark: _Toc4]1.3 Functional Requirements
Functional requirements describe the main functions that the system should provide to its users. For the Smart Home Device Manager, the main functional requirements were identified from the assignment scenario and the needs of Bright Minds Academy. These requirements focus on managing device information through a simple menu-based system.[image: Table 1.png]

These functional requirements provide the main structure of the program. The first four requirements represent the main features requested by Bright Minds Academy, while the Exit and Input Validation requirements support the usability and correct operation of the program.



[bookmark: _Toc5]1.4  Non-Functional Requirements

Non-functional requirements describe the quality and overall behaviour of the system rather than its main functions. For this project, the system should be simple to use, easy to understand, and easy to maintain. These requirements are important because the Smart Home Device Manager is designed for staff who may not have advanced technical knowledge.
[image: Table 2.png]


These non-functional requirements support the quality of the software and help make the system easier to use, understand, and improve in the future.









[bookmark: _Toc6]      2. Software Design and Development 

Before implementing the Smart Home Device Manager in Python, the structure and logic of the program were planned using a flowchart and pseudocode. These design methods helped to break the program into clear steps and show how the user moves between different options in the system.
The design follows a menu-based structure with five main options: Add Device, View Devices, Update Status, Search Device, and Exit. The program continues to display the main menu until the user selects the Exit option. The design also includes basic validation for invalid menu choices, invalid status values, and devices that cannot be found.






                      


[bookmark: _Toc7]                2.1 Design                                
[bookmark: _Toc8]                                2.1.1 Flowchart
Figure 1: Flowchart of the Smart Home Device Manager   
[image: Flowchart Finall.jpg]

Figure 1 shows the overall flow of the Smart Home Device Manager. The program starts by creating an empty dictionary called `devices` and then displays the main menu. The user selects one of the available options, and the program follows the related process.

For example, when Add Device is selected, the program asks for the device name and checks that it is not empty or already stored in the system. It then asks for the room name and checks that it is not empty before storing the device information. For Update Status and Search Device, the system first checks whether the entered device exists. The Update Status process also checks whether the new status is valid before making the change. After completing an operation, the program returns to the main menu. This process continues until the user selects Exit.










[bookmark: _Toc9]                                2.1.2  Pseudo Code

Figure 2: Pseudocode of the Smart Home Device Manager – Part 1[image: Part 1.png]


Figure 3: Pseudocode of the Smart Home Device Manager – Part 2
[image: Part 2.png]
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The pseudocode was created before the Python implementation to show the main logic of the Smart Home Device Manager in a simple and structured way. It starts by creating an empty dictionary called `devices` and then uses a loop to display the main menu until the user chooses to exit.
The pseudocode includes the main functions of the system: adding a new device, viewing stored devices, updating a device status, and searching for a device. Conditional statements are used to check the user's menu choice, whether a device exists, and whether the entered status is valid. A loop is also used when displaying all stored devices. This design provided a clear plan for developing the final Python program.


[bookmark: _Toc10]2.2 Implementation Decision :

During the development of the Smart Home Device Manager, several implementation decisions were made to keep the program simple, readable, and suitable for the project requirements. These decisions included selecting an appropriate data structure, choosing clear variables, using suitable programming constructs, and deciding whether any external Python modules were required.

[bookmark: _Toc11]2.2.1 Data Structure – Dictionary
A Python dictionary was selected as the main data structure for this project. The `devices` dictionary stores the device name as the key, while the room and current status are stored as information related to that device [10]. This structure makes it simple to find and update a device by using its name [1].
A list was also considered as an alternative. However, using a list would require searching through its items to find a particular device. A dictionary was more suitable for this project because each device can be accessed directly by its name. It also provides a clear way to keep the room and status of each device together. For these reasons, a dictionary was chosen instead of a list.
[bookmark: _Toc12]
2.2.2 Variables
The program uses different variables to store and manage information during execution. The devices variable is a dictionary used to store all device information. The device_name variable stores the name entered by the user, while room_name stores the room where the device is located.
The new_status variable stores the new status entered when the user updates a device. The choice variable stores the option selected from the main menu. The program also uses device and details when going through the dictionary to display the stored devices.
Clear variable names were used to make the code easier to read and understand.
[image: Table 3.png]



[bookmark: _Toc13]2.2.3 Programming Constructs
The Smart Home Device Manager uses different programming constructs to control how the program works. The if/elif/else statements are used to check the option selected by the user. They are also used to check conditions, such as whether a device exists or whether the entered status is valid.
A while loop is used to keep the main menu running until the user selects Exit. A for loop is used to go through the dictionary and display the stored devices.
The program also uses user-defined functions. Separate functions are used to add a device, view devices, update the device status, and search for a device. This makes the code easier to read and understand [8].
Input validation is used to deal with incorrect inputs. For example, the program checks for empty device names and room names, duplicate devices, invalid status values, and devices that do not exist. The valid status options are Online, Offline, and Under Maintenance. If the user enters an invalid menu option, the program shows an error message and returns to the main menu.
[bookmark: _Toc14]
2.2.4 Python Modules and Libraries
No external Python modules or libraries were used in this project. The program only uses Python's built-in features, such as dictionaries, loops, conditional statements, `input()`, and `print()`.
External libraries were not required because the Smart Home Device Manager is a simple console-based application and all the required functions can be implemented using standard Python features. This also keeps the program simple and easy to understand.








[bookmark: _Toc15]2.3 Source Code :
The Smart Home Device Manager was implemented in Python based on the flowchart and pseudocode presented in the previous sections. The program uses a dictionary called `devices` to store the device information and a menu-based structure to allow the user to select different operations.

The implementation includes the main functions identified during the requirements analysis: adding a new device, viewing all devices, updating a device status, and searching for a device. The program also checks empty device and room names, duplicate devices, invalid menu options, invalid status values, and cases where a device cannot be found.
The source code was kept simple and readable by using clear variable names and a logical program structure. The complete Python source code is provided below and is also available through the GitHub link included on the title page.















    “ Python Source Code for the Smart Home Device Manage “


# Dictionary used to store all smart devices.
# The device name is the key and the value stores room and status information.
devices = {}


# Function to add a new device to the system
def add_device():

    # Ask the user for a device name and remove extra spaces
    device_name = input("Enter device name: ").strip()

    # Prevent empty device names
    if device_name == "":
        print("Device name cannot be empty.")
        return

    # Prevent duplicate devices from being added
    if device_name in devices:
        print("Device already exists.")
        return

    # Ask the user for the room location
    room_name = input("Enter room name: ").strip()

    # Prevent empty room names
    if room_name == "":
        print("Room name cannot be empty.")
        return

    # Store device information in the dictionary
    # New devices are set to Offline by default
    devices[device_name] = {
        "room": room_name,
        "status": "Offline" }

    print("Device added successfully.")


# Function to display all stored devices
def view_devices():

    # Inform the user if no devices have been added yet
    if not devices:
        print("No devices available.")
        return

    print("\n--- Device List ---")

    # Display every device and its details
    for device, details in devices.items():
        print(f"Device: {device}")
        print(f"Room: {details['room']}")
        print(f"Status: {details['status']}")
        print("-" * 20)


# Function to update the status of an existing device
def update_status():

    # Get the device name that the user wants to update
    device_name = input("Enter device name: ").strip()

    # Ensure the device exists before updating
    if device_name not in devices:
        print("Device not found.")
        return

    # Status values allowed by the project requirements
    valid_statuses = [
        "Online",
        "Offline",
        "Under Maintenance"   ]

    # Ask the user for a new status
    new_status = input(
        "Enter status (Online, Offline, Under Maintenance): "
    ).strip()

    # Reject values outside the approved list
    if new_status not in valid_statuses:
        print("Invalid status.")
        return

    # Save the new status
    devices[device_name]["status"] = new_status

    print("Status updated successfully.")


# Function to search for a specific device
def search_device():

    # Ask the user for the device name
    device_name = input("Enter device name to search: ").strip()

    # Display information if the device exists
    if device_name in devices:

        print("\n--- Device Information ---")
        print(f"Device: {device_name}")
        print(f"Room: {devices[device_name]['room']}")
        print(f"Status: {devices[device_name]['status']}")

    else:
        print("Device not found.")


# Main menu loop
# Keeps the program running until the user chooses Exit
while True:

    print("\n--- Smart Home Device Manager ---")
    print("1. Add Device")
    print("2. View Devices")
    print("3. Update Status")
    print("4. Search Device")
    print("5. Exit")

    choice = input("Choose an option: ")

    # Call the Add Device function
    if choice == "1":
        add_device()

    # Call the View Devices function
    elif choice == "2":
        view_devices()

    # Call the Update Status function
    elif choice == "3":
        update_status()

    # Call the Search Device function
    elif choice == "4":
        search_device()

    # Exit the program
    elif choice == "5":
        print("Program closed.")
        break

    # Handle invalid menu selections
    else:
        print("Invalid option. Please try again.")















[bookmark: _Toc16]                           3. Testing 
[bookmark: _Toc17]3.1 Test Plan:
Program testing is an important part of software development because it helps to check whether the program works correctly and meets the required functions. Testing can identify problems before the software is used by users and can improve the quality and reliability of the system [5], [9]. In this project, testing is used to check the main functions of the Smart Home Device Manager, including adding, viewing, updating, and searching for devices. It is also used to check how the program handles valid and invalid user inputs.

[bookmark: _Toc18]3.2 Types of Programming Errors and Debugging
Different types of errors can occur during software development. A syntax error happens when the code does not follow the correct rules of Python, for example, a missing colon or incorrect indentation. Python normally identifies this type of error when the program is run, allowing the developer to locate and correct it.
A logical error occurs when the program runs without stopping but produces an incorrect result. For example, an incorrect condition in an if statement may cause the program to perform the wrong operation. Logical errors can be identified by testing different inputs and comparing the actual result with the expected result.
A runtime error happens while the program is running. These errors may occur because of unexpected data or an operation that cannot be completed. Debugging and input validation can help identify and reduce these errors.
[bookmark: _Toc19]3.3 Test result:
Test cases were created to check that the main functions and validation of the Smart Home Device Manager work correctly. Both valid and invalid inputs are tested to check how the program behaves under different conditions. The testing covers adding and viewing devices, updating device status, searching for devices, invalid status values, invalid menu choices, and devices that do not exist.
The results of each test are recorded using the expected result, actual result, and Pass/Fail status. Screenshots of the program execution are also provided as evidence to demonstrate the results of the tests


[image: Test Case Chart.png]













Figure 4: TC1 – Add a Valid Device[image: TC 01.png]

Figure 5: TC2 – View Stored Devices[image: TC 02.png]


Figure 6: TC3 – Update Device Status[image: TC 03.png]

Figure 7: TC4 – Invalid Device Status[image: TC 04.png]

Figure 8: TC5 – Search Existing Device[image: TC 05.png]
Figure 9: TC6 – Search Non-Existing Device[image: TC 06.png]

Figure 10: TC7 – Invalid Menu Option[image: TC 07.png]

[bookmark: _Toc20]                         4. Evaluation 

[bookmark: _Toc21]4.1 Challenges Faced
One of the main challenges in this project was choosing a suitable way to store and manage the device information. I decided to use a Python dictionary because it allows each device to be stored using its name together with its room and status.
Another challenge was handling incorrect user inputs. For example, the program needed to deal with empty device names, duplicate devices, invalid status values, and devices that do not exist. I used conditional statements and input validation to handle these situations.
I also found it important to organise the program clearly. Using separate functions for adding, viewing, updating, and searching for devices made the code easier to understand and manage. Testing the program with different inputs also helped me identify problems and check that each function worked correctly.


[bookmark: _Toc22]4.2 Future Improvements
The current program meets the main requirements of the project, but there are several ways it could be improved in the future.
One improvement would be to save the device information permanently using a file or database. At the moment, the information stored in the dictionary is lost when the program is closed.
A graphical user interface could also be added to make the system easier for staff to use. Other improvements could include allowing users to delete devices, edit device information, and add more details about each device.
The validation could also be improved further to make the program more flexible and user-friendly.


[bookmark: _Toc23]4.3 Self-Reflection
This project helped me improve my understanding of Python and the different stages of software development. I learned how to use dictionaries to store information and how loops and conditional statements can be used to control the program.
I also gained more experience with user-defined functions. Dividing the program into separate functions for adding, viewing, updating, and searching for devices made me understand how functions can make a program more organised and easier to read.
Creating the flowchart and pseudocode helped me understand the importance of planning the program before implementation. I also learned more about testing and debugging by testing the program with both valid and invalid inputs.
Overall, this project improved my confidence in using Python and helped me understand how programming concepts can be used together to develop a simple solution for a practical problem.



          


[bookmark: _Toc24]              Conclusion

The Smart Home Device Manager was developed as a simple Python program for Bright Minds Academy. The program allows users to add new devices, view stored devices, update device status, and search for a specific device using a menu-based system.
A Python dictionary was used to store the device name, room, and status. The program was also divided into user-defined functions so that each main operation could be managed separately. Input validation was included to handle problems such as empty inputs, duplicate devices, invalid status values, and devices that do not exist.
The project followed the main stages of software development, including requirements analysis, design, implementation, testing, and evaluation. Flowcharts and pseudocode were used during the design stage, while different test cases were used to check the program with both valid and invalid inputs.
Overall, the project helped to develop my understanding of Python programming and the software development process. The final program meets the main requirements of the project and provides a simple solution for managing smart devices. In the future, the system could be improved by adding permanent data storage, a graphical user interface, and additional device management features.
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The following table lists the main variables used in the Smart Home Device Manager program and their purposes.

Table 3: Main Variables Used in the Program

B Stores all device names, rooms, and statuses
devices r e
in a dictionary.
choice Stores the menu option entered by the user.
' name Stores the name of a new device.
9 room Stores the room/location of a device.
Q ¢ Stores the device name entered for
device - .
searching or updating.
(= Stores the new status entered when
status p :
&J updating a device.

’,

@

~

Clear and meaningful variable names were used to make the program
easier to read and understand.




image7.png
Test ID

3.3 Test Results (Test Cases)

Test Scenario | Input

‘ Expected Result

Actual Result

Pass/Fail

Screenshot
(If Applicable)

Menu Option: 1 The device is added Projector is added with room
TGl Add a valid new device Device Name: Projector successfully with default Room 101, status Offline and Pass Figure 1
R — 101 status Offline and a success message is displayed.
oomiisamexRoom success message is shown.
The list of stored devices is The device Projector is displayed
TC2 View stored devices Menu Option: 2 displayed with correct room | with room Room 101 and status Pass Figure 2
and status. Offline.
Updats acsiisivith a Menu Option: 3 The device status is updated | Status of Projector is updated to
TC3 v:li distaitus Device Name: Projector to Online and a success Online and success message is Pass Figure 3
New Status: Online message is shown. displayed.
Eri invalid devi Menu Option: 3 The program rejects the “Invalid status.” message is
nter an invali levice : . . =
TC4 | status Device Name: Projector status and displays displayed and status is not Pass Figure 4
New Status: Active “Invalid status.” changed.
SearcRifor anexisting Menu Option: 4 The device information Projector details are displayed
TC5 daice Device Name to search: (name, room, status) is with room Room 101 and Pass Figure 5
Projector displayed. status Online.
Se h f device that MenirQpuona! The displ. “Devit t found.” i
earch for a device that 3 = e program displays evice not found.” message Is =
TC6 does not exist 2::;:2;Name tolsearch: “Device not found.” displayed. Pass Figure 6
B e The program displays ) " : -
Enter an invalid menu “ : & Invalid option. Please try again.’
TC7 i Menu Option: 9 ImlldioptionRlease message is displayed and menu Pass Figure 7
option try again.” and returns to 4 "
the menu. is shown again.





image8.png
a N
@® © @ “ Thonny - [Users/amir/Documents/Assessment ll/Smart Home Device Manager.py @ 106 : 51

0= 0 @ ™

Smart Home Device Manager.py - |
1 devices = {} —
2
3 def add_device():
4 device_name = input("Enter device name: ").strip()
5
6 if device_name == "":
7 print("Device name cannot be empty.")
8 return
9
10 if device_name in devices:
11 print("Device already exists.")
12 return
1lg)
14 room_name = input("Enter room name: ").strip()
15
16 if room_name == "":
17 print("Room name cannot be empty.") -
18 return
19
20 devices [device_name] = {
21 "room": room_name,
22 "status": "0ffline"
23 }
24
25 print("Device added successfully.")
26
27
28 def view_devices():
29 if not devices:
30 print("No devices available.")
31 return
32
33 print("\n--- Device List ---")
34
35 for device, details in devices.items():
36 print(f"Device: {device}")
37 print(f"Room: {details['room']}")
38 print(f"Status: {details['status']}")
39 print("-" % 20)
40
41 |
Kl >
Shell
a
>>> %Run —c $EDITOR_CONTENT -
--- Smart Home Device Manager ---
1. Add Device
2. View Devices
3. Update Status
4. Search Device
5. Exit
Choose an option: 1 B
Enter device name: Projector
Enter room name: 101
Device added successfully. e
v

Local Python 3 - Thonny's Python





image9.png
® ® @ “ Thonny - [Users/amir/Documents/Assessment lI/Smart Home Device Manager.py @ 106 : 51

B o% - ro@ ™

Smart Home Device Manager.py - |
1 devices = {} =
2
3 def add_device():
4 device_name = input("Enter device name: ").strip()
5
6 if device_name == "":
7 print("Device name cannot be empty.")
8 return
9
10 if device_name in devices:
11 print("Device already exists.")
12 return
1lg)
14 room_name = input("Enter room name: ").strip()
15
16 if room_name == "":
17 print("Room name cannot be empty.")
18 return
19
20 devices [device_name] = {
21 "room": room_name,
22 "status": "0ffline"
23 }
24
25 print("Device added successfully.")
26
27
28 def view_devices():
29 if not devices:
30 print("No devices available.")
31 return
32
33 print("\n--- Device List ---")
34
35 for device, details in devices.items():
36 print(f"Device: {device}")
37 print(f"Room: {details['room']}")
38 print(f"Status: {details['status']}")
39 print("-" % 20)
40
41
A" Aaf undaba cdadun~l).
K1l
Shell
--- Smart Home Device Manager ---
1. Add Device
2. View Devices
3. Update Status
4. Search Device
5. Exit
Choose an option: 2
--- Device List ---
Device: Projector
Room: 101
Status: Offline





image10.png
@ © @ < Thonny - [Users/amir/Documents/Assessment Il/Smart Home Device Manager.py @ 106 : 51

0= 0 @ ™

Smart Home Device Manager.py |

1 devices = {} =
2
3 def add_device():
4 device_name = input("Enter device name: ").strip()
5
6 if device_name == "":
7 print("Device name cannot be empty.")
8 return
9
10 if device_name in devices:
11 print("Device already exists.")
12 return
13
14 room_name = input("Enter room name: ").strip()
15
16 if room_name == "":
17 print("Room name cannot be empty.") L]
18 return
19
20 devices [device_name] = {
21 "room": room_name,
22 "status": "0ffline"
23 }
24
25 print("Device added successfully.")
26
27
28 def view_devices():
29 if not devices:
30 print("No devices available.")
31 return
32
33 print("\n--- Device List ---")
34
35 for device, details in devices.items():
36 print(f"Device: {device}")
37 print(f"Room: {details['room']}")
38 print(f"Status: {details['status']}")
39 print("-" % 20)
40
41 =5
A" Aaf undaba cdadun~l). v
Kl >
Shell
Status: Offline N

--- Smart Home Device Manager ---

1. Add Device

2. View Devices

3. Update Status

4. Search Device

5. Exit

Choose an option: 3

Enter device name: Projector

Enter status (Online, Offline, Under Maintenance): Online
Status updated successfully.

Local Python 3 - Thonny's Python





image11.png
@ © @ < Thonny - [Users/amir/Documents/Assessment Il/Smart Home Device Manager.py @ 106 : 51

0= 0 @ ™

Smart Home Device Manager.py |

1 devices = {} =
2
3 def add_device():
4 device_name = input("Enter device name: ").strip()
5
6 if device_name == "":
7 print("Device name cannot be empty.")
8 return
9
10 if device_name in devices:
11 print("Device already exists.")
12 return
13
14 room_name = input("Enter room name: ").strip()
15
16 if room_name == "":
17 print("Room name cannot be empty.") L]
18 return
19
20 devices [device_name] = {
21 "room": room_name,
22 "status": "0ffline"
23 }
24
25 print("Device added successfully.")
26
27
28 def view_devices():
29 if not devices:
30 print("No devices available.")
31 return
32
33 print("\n--- Device List ---")
34
35 for device, details in devices.items():
36 print(f"Device: {device}")
37 print(f"Room: {details['room']}")
38 print(f"Status: {details['status']}")
39 print("-" % 20)
40
41 =5
A" Aaf undaba cdadun~l). v
Kl >
Shell
Enter status (Online, Offline, Under Maintenance): Online a
Status updated successfully. e
--- Smart Home Device Manager ---
1. Add Device
2. View Devices
3. Update Status
4. Search Device
5. Exit -
Choose an option: 3
Enter device name: Projector
Enter status (Online, Offline, Under Maintenance): Active L
Invalid status. £
v

Local Python 3 - Thonny's Python =




image12.png
“ Thonny - [Users/amir/Documents/Assessment ll/Smart Home Device Manager.py @ 106 : 51
BRI O @ =

Smart Home Device Manager.py |
1 devices = {} =
2
3 def add_device():
4 device_name = input("Enter device name: ").strip()
5
6 if device_name == "":
7 print("Device name cannot be empty.")
8 return
9
10 if device_name in devices:
11 print("Device already exists.")
12 return
13
14 room_name = input("Enter room name: ").strip()
15
16 if room_name == "":
17 print("Room name cannot be empty.") L]
18 return
19
20 devices [device_name] = {
21 "room": room_name,
22 "status": "0ffline"
23 }
24
25 print("Device added successfully.")
26
27
28 def view_devices():
29 if not devices:
30 print("No devices available.")
31 return
32
33 print("\n--- Device List ---")
34
35 for device, details in devices.items():
36 print(f"Device: {device}")
37 print(f"Room: {details['room']}")
38 print(f"Status: {details['status']}")
39 print("-" % 20)
40
41 =5
A" Aaf undaba cdadun~l). v
Kl >
Shell
--- Smart Home Device Manager --- ‘a
1. Add Device B
2. View Devices
3. Update Status
4. Search Device
5. Exit
Choose an option: 4
Enter device name to search: Projector
--- Device Information --- I
Device: Projector
Room: 101 -
Status: Online B
v

L Local Python 3 - Thonny's Python =





image13.png
g N
@ © @ “ Thonny - [Users/amir/Documents/Assessment ll/Smart Home Device Manager.py @ 106 : 51

B o% - ro@ ™

Smart Home Device Manager.py - |

1 devices = {} =
2
3 def add_device():
4 device_name = input("Enter device name: ").strip()
5
6 if device_name == "":
7 print("Device name cannot be empty.")
8 return
9
10 if device_name in devices:
11 print("Device already exists.")
12 return
1lg)
14 room_name = input("Enter room name: ").strip()
15
16 if room_name == "":
17 print("Room name cannot be empty.")
18 return
19
20 devices [device_name] = {
21 "room": room_name,
22 "status" 0ffline"
23 }
24
25 print("Device added successfully.")
26
27
28 def view_devices():
29 if not devices:
30 print("No devices available.")
31 return
32
33 print("\n--- Device List ---")
34
35 for device, details in devices.items():
36 print(f"Device: {device}")
37 print(f"Room: {details['room']}")
38 print(f"Status: {details['status']}")
39 print("-" % 20)
40
41
A" Aaf undaba cdadun~l). v
[« >
Shell
Device: Projector
Room: 101

Status: Online

--- Smart Home Device Manager ---
1. Add Device

2. View Devices

3. Update Status

4. Search Device

5. Exit

Choose an option: 4

Enter device name to search: Camera
Device not found.

Local Python 3 « Thonny's Python





image14.png
# Thonny - [Users/amir/Documents/Assessment ll/Smart Home Device Manager.py @ 106 : 51

0= 0 @ ™

Smart Home Device Manager.py |

1 devices = {} =
2

3 def add_device():

4 device_name = input("Enter device name: ").strip()

5

6 if device_name == "":

7 print("Device name cannot be empty.")

8 return

9
10 if device_name in devices:
11 print("Device already exists.")
12 return
1lg)
14 room_name = input("Enter room name: ").strip()
15
16 if room_name == "":
17 print("Room name cannot be empty.") L]
18 return
19
20 devices [device_name] = {
21 "room": room_name,
22 "status": "0ffline"
23 }
24
25 print("Device added successfully.")
26
27
28 def view_devices():
29 if not devices:
30 print("No devices available.")
31 return
32
33 print("\n--- Device List ---")
34
35 for device, details in devices.items():
36 print(f"Device: {device}")
37 print(f"Room: {details['room']}")
38 print(f"Status: {details['status']}")
39 print("-" % 20)
40
41 =5
A" Aaf undaba cdadun~l). v

Kl >

Shell

2. View Devices a
3. Update Status =
4. Search Device

5. Exit

Choose an option: 9

Invalid option. Please try again.

--- Smart Home Device Manager ---

1. Add Device

2. View Devices

3. Update Status I
4. Search Device

5. Exit -
Choose an option: v

Local Python 3 - Thonny's Python =




image1.png
Table 1: Functional Requirements

The system should allow the user to enter a device name and
FR1 + Add New Device room. The new device is then stored in the dictionary with an
initial status of Online.

The system should allow the user to view all devices stored in
FR2 it View Devices the dictionary, including their room and current status. If there
are no devices, the system should display an appropriate message.

FR3 Update Device Status and change its status to Online, Offline, or Maintenance.

Invalid status values should not be accepted.

: The system should allow the user to search for an existing device

The system should allow the user to search for a device by its
Q Search Device name. If the device exists, its room and current status should be
displayed.

FR4

The system should provide an option for the user to exit and
close the program.

FR5 E) Exit Program

The system should identify invalid menu choices and invalid status
values and display an appropriate message to the user.

FR6 0 Input Validation
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Table 2: Non-Functional Requirements

The program should provide a simple and clear text-based
Usability menu that is easy for staff to understand and use. Menu
options and messages should be clear and consistent.

NFR1

The code should use clear variable names, suitable spacing,
Readability and comments so that it is easy to read and understand
by other developers.

NFR2

The program should be organised in a modular and logical
Maintainability way so that future changes, bug fixes, and improvements
can be made more easily.

NFR3

The system should handle invalid menu choices and invalid
Reliability status values by displaying clear error messages instead
of stopping unexpectedly.

NFR4

QG Y D

The design should allow future features, such as deleting
Extensibility devices, saving data permanently, or connecting to a database,
to be added with minimal changes to the existing code.
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TART Untitled-1 ®
START

FUNCTION AddDevice

s
1
2
3 CREATE empty dictionary devices
4
5
6
7
8 INPUT device_name
9

10 IF device_name is empty THEN

11 OUTPUT "Device name cannot be empty."
12 =

13 END IF

14

15 IF device_name exists in devices THEN
16 OUTPUT "Device already exists."
17 =

18 END IF

19

20 INPUT room_name

21

22 IF room_name is empty THEN

23 OUTPUT "Room name cannot be empty."
24 =

25 END IF

26

27 SET status = "0ffline"

28

29 STORE device_name, room_name and status in devices
30

31 OUTPUT "Device added successfully."
32

33 END FUNCTION

34

35

36 FUNCTION ViewDevices

37

38 IF devices is empty THEN

39 OUTPUT "No devices available."
40 =

41 END IF

42

] FOR EACH device IN devices

44 OUTPUT device name

45 OUTPUT room

46 OUTPUT status
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£ START Untitled-1 ®
36 FUNCTION ViewDevices

] FOR EACH device IN devices

44 OUTPUT device name

45 OUTPUT room

46 OUTPUT status

47 END FOR

48

49 END FUNCTION

50

51

52 FUNCTION UpdateStatus

53

54 INPUT device_name

55

56 IF device_name does not exist in devices THEN
57 OUTPUT "Device not found."

58 =

59 END IF

60

61 INPUT new_status

62

63 IF new_status is not "Online"

64 AND new_status is not "Offline"
65 AND new_status is not "Under Maintenance" THEN
66

67 OUTPUT "Invalid status."

68 =

69

70 END IF

71

72 UPDATE device status with new_status
73

74 OUTPUT "Status updated successfully."
75

76 END FUNCTION

77

78

79 FUNCTION SearchDevice

80

81 INPUT device_name

82

83 IF device_name exists in devices THEN
84 OUTPUT device name

85 OUTPUT room

86 OUTPUT status

87 FILSF
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£ START Untitled-1 ®
79 FUNCTION SearchDevice

87 ELSE

88 OUTPUT "Device not found."
89 END IF

90

91 END FUNCTION

92

93

94 WHILE TRUE

95

96 OUTPUT "Smart Home Device Manager"
97 OUTPUT "1. Add Device"

98 OUTPUT "2. View Devices"
99 OUTPUT "3. Update Status"
100 OUTPUT "4. Search Device"
101 OUTPUT "5. Exit"

102

103 INPUT choice

104

105 IF choice = "1" THEN

106 CALL AddDevice

107

108 ELSE IF choice = "2" THEN
109 CALL ViewDevices

110

111 ELSE IF choice = "3" THEN
112 CALL UpdateStatus

113

114 ELSE IF choice = "4" THEN
115 CALL SearchDevice

116

117 ELSE IF choice = "5" THEN
118 OUTPUT "Program closed."
119 EXIT LOOP

120

121 ELSE

122 OUTPUT "Invalid option. Please try again."
123

124 END IF

125

126 END WHILE

127

128 END|




