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INTRODUTION: 
Bright minds Academy is a small private tutoring Centre, where the devices are manually being managed by staff. The staff are struggling to manage the devices. Bright Minds Academy would like a smart classroom setup; where all the devices are connected to the central system, where they can track devices, their locations and statuses.
A program will be created in Python that will help Bright Minds Academy manage their devices. The development steps will begin with analyzing the business requirements using MoSCow table, and a structured diagram will be created using decomposition. The algorithm of the system will be produced using flowchart and pseudocode. The functions in python will be used to implement the pseudocode. The importance of programming testing in software development will be explained, including the types of errors in programming, and how to fix them. Built-in Python modules and libraries used in the project will be described and justified. Followed by evaluation of the project’s experience and outcomes, discussing the challenges faced, future improvements, and self-reflection.

REQUIREMENT ANALYSIS: 
Bright Minds Academy’s requirements are to set up a smart classroom with various devices that are managed online, as currently they are being managed manually by staff. Requirements are a specification of what should be implemented [1]. The business requires a simple system to keep track of each device, its status, location, and maintenance. Functionalities will be identified for the solution, with the list of features. The following identified functionalities are listed below:
View Available Devices: All devices will be listed in this feature; the staff will be able to view each device, and its status. Update Devices Status: This feature will allow the staff to check if the devices are online, offline, or in maintenance. Add New Devices: In this feature, any new device will be added to the system and the room they are located in. Simple Search: This feature will allow the staff to enter the name of the device and view its availability and location. If the devices are not on the premises, they can be tracked and located. Repair Faulty Devices: The staff will be able to identify which device is faulty, what is the problem, date of repair and name of repairer. Remove Damaged Devices: The staff will be able to identify the devices that are damaged and beyond repair and remove the device from the system. Inspection of all Devices: The devices will be inspected once a year for safety reasons. Only devices that pass inspection would be operated, the devices that fail inspection would get repaired or removed if damaged.
MoSCow table will be created below, with the (Must Have, Should Have, Could Have and Won’t Have) categories. Each device will be added to the correct category, and the importance will be explained. Moscow method has gained widespread adoption due to its ease of use [2]. Also, a Decomposition of a structured diagram will be added below.  Structured decomposition consists of creating functions and sub-functions that reduce the complexity of software [3]. This breaks down each feature into smaller parts, that are more manageable and easier to understand.
 
MoSCoW TABLE: Smart Devices: 

	MoSCoW CATEGORY        SMART DEVICES            EXPLANATION

	Must Have
	Projectors/Smartboards,
Smart Lights,
Heating System,
Air Conditioning System,
Computers, 
Mouses,
Keyboards,
Printers,

	It is important to ensure that all these devices are available. Without these devices, the staff will find it difficult to teach, and the students will struggle to learn

	Should Have
	Laptops/Tablets,
Charging Carts/Cabinets,
USB Sticks/Cables, Camera Systems,


	All these devices are important for learning and would be beneficial to staff and students, but are not necessary, and can do without them.


	Could Have
	Headphones/Headsets,
Smart Speakers,
Classroom Audio Systems,
	Extra devices that will help in learning but are not essential.

	Won’t Have
	Digital Pens,
Electric Pencil Sharpener,
Digital Visual Timer,
	Can be considered for future purposes. However, can manage without these devices.






STRUCTURED DIAGRAM: DECOMPOSITION 

[image: ]
SOFTWARE DESIGN AND DEVELOPMENT:
[bookmark: _Int_cRf5zWhS]The design is the foundation of a functional software solution. It minimizes development costs by preventing errors and managing maintenance. If an area requires changes, the entire system will not be affected, as most of the software lifecycle is based on updates and maintenance. Software development is important, as it identifies problems in the early stages; any flaws that are identified can be amended immediately. Which is cheapest to fix, as it saves time and budget. 
The Software Development Lifecycle includes requirement, design, coding, testing, deployment, and maintenance [4]. Planning is the foundation of the project, where the project’s goals, timeline, cost, and resource requirements are established. Requirement Analysis is where all the teams come together to document what is needed for the software. The requirements are then created into a database design. The code is created based on the approved design to create the software. The code is tested for bugs and vulnerabilities, to ensure it is secure and meets all requirements. Deployment is then carried out, where the software is released into a live environment for users to access. This allows the software development workflow to significantly enhance both efficiency and quality [5]. Once the system is live, the software is maintained with regular updates, and new features for continued system performance. 













FLOWCHART DIAGRAM: 
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FLOWCHART DESCRIPTION: 
A flowchart is a type of diagram that represents a workflow. It is a crucial aspect in the intricate process of system design [6]. It uses standard shapes like (rectangles, ovals, and diamonds) and is connected by arrows to show directions. Flowcharts are used to map a logical flow of code before writing them. They are easier to understand, and are used for problem solving, and to identify any flaws that may affect the process. A flowchart breaks complex procedures into a clear logical sequence from start to finish. It helps map out a workflow that identifies any issues and missing stages that may cause problems, before finalizing the design. This saves time, reduces costs, and improves the process. Flowcharts are highly effective; and results in enhanced software testing efficiency and effectiveness in the early development stages [7]. The purpose of the flowchart to my design is that it is highly effective, and a great tool for problem solving and process improvement; it also identifies any errors and duplicates. A Flowchart is a visual representation of a process that maps out steps that follow in a sequential order using standard shapes and directional arrows. 
[bookmark: _Int_wuMJEcpF][bookmark: _Int_bs9NlEt2][bookmark: _Int_Ea7LVRVL][bookmark: _Int_jiDYpgXG]The steps are as follows: The flowchart begins with a Start: an oval or rounded rectangle shape; this is where the process begins. Input/Output: parallelogram shape is used. Input is when data is entered by the user, and output is when the outcome is generated by displaying a result from the system. Process: is a task that operates a specific operation, an action or a calculation using a rectangle shape. A decision: is a diamond shape condition, that is based on separate paths, that leads to different steps, and the logic is based on the True/False condition. Directional flow: arrows are used; the arrows are connected to the symbols to create a flow. A loop: is used with an arrow; the arrow keeps returning to the previous step, until a certain condition is met. End: marks the end of the process using an oval or rounded rectangle; all paths must successfully connect to the symbol.












I.P.O TABLE: 

	INPUT

	PROCESS
	OUTPUT

	Start of program
	Initialize all devices status variables (device_ a _, device _b_, device _c_)
	None


	User selects menu option (1-8)
	System checks which option was selected by the user
	Menu option is accepted or declined

	User selects menu option 1
User inputs device name 
	System checks if device is listed or not listed in View Available Devices
	User will be informed if the device is listed or not listed

	User selects menu option 2
User inputs device name

	System checks the device status:
*Online
*Offline
*Maintenance
	Device name and requested status information will be generated

	User selects menu option 3
User inputs new device name
	System will add device name to View Available Devices
	Device name and details will be added to View Available Devices

	User will select option 4 
User inputs device name 
	System will check device:
*Availability
*Location
	Device Availability and location details will be available

	User will select option 5
User inputs device name 
	The system will check if the device is: 
*In repair
*Has been repaired.
*Check repair dates
*Reason for repair
*Outcome of repair
*Repairer’s name & details

	Device name and repair details will be generated

	User will select option 6
User inputs device name 
	System will check if the device is: 
*Damaged
*Damage details
*Removed from system
*Removal details

	Device name and details will be available

	User will select option 7
User will input device name
	System will check device:
*Inspection details
*Pass/fail
*Inspection dates
Details of Inspector

	All details of device inspection will be generated

	User will input option 8
	System will end the loop and exit the program
	The program will be ended, and the user will exit the system

	Invalid menu choice
	System will detect invalid option by user
	System will display “Invalid choice”. Please select a valid option.”



















PSEUDOCODE: 
SIMPLE SMART HOME DEVICE MANAGER.
START
// Initialization
SET device _ a _TO False
SET device _ b _TO False
SET device _ c _TO False

// Main Loop
WHILE True DO
DISPLAY “---Smart Home Device Manager---”
DISPLAY “1. View Available Devices”
DISPLAY “2. Update Devices Status”
DISPLAY “3 Add New Devices”
DISPLAY “4 Simple Search”
DISPLAY “5 Repair Faulty Devices”
DISPLAY “6. Remove Damaged Devices”
DISPLAY “7 Inspection of all Devices”
DISPLAY “8 Exit”
DISPLAY “-------------------------------------”

// User Choice Input
PROMPT user for choice (1-8)
   STORE user input in choice

// Option 1 ← View Available Devices
IF choice IS ‘1’ THEN
     DISPLAY “Available Devices.”
       SET available TO False

IF device _ a _ available IS False THEN
      SET available TO True
END IF

IF device _ b _available IS False THEN
       SET available TO True
END IF

IF device _ c _available IS False THEN
       SET available TO True
END IF

IF device_ a _ view_ device _list IS False THEN
       SET available TO True
END IF

IF device _ b _ view _device _ list IS False THEN
       SET available TO True
END IF

IF device_ c _ view _ device _list IS False THEN
       SET available TO True
END IF
// Option 2 ← Update Devices Status 
ELSE IF choice IS ‘2’ THEN
PROMPT user for the name of the devices to check devices status.
    STORE user input in device_ name

IF device _ name IS “Device A” THEN
       IF device _ a _ online IS False THEN
         SET device _ a _online TO True
            DISPLAY “‘Device A’ is online.”
ELSE
      DISPLAY “‘Device A’ is offline.”
END IF

ELSE IF device_ name IS “Device B” THEN
       IF device _ b _online IS False THEN
          SET device _ b _online TO True
              DISPLAY “‘Device B’ is online.”
ELSE
       DISPLAY “‘Device B’ is offline.”
END IF

ELSE IF device_ name IS “Device C” THEN
    IF device _ c _online IS False THEN
        SET device _ c _online TO True
DISPLAY “‘Device C’ is online.”
ELSE
       DISPLAY “‘Device C’ is offline.”
END IF

ELSE
       DISPLAY “Device not found”
END IF

// Option 3 ← Add New Devices
ELSE IF choice IS ‘3’ THEN
      PROMPT user for the name of devices to add to the list
           STORE user input in device_ name

IF device_ name IS “Device A” THEN
     IF device _ a _added IS True THEN
         SET device _ a _added TO False
              DISPLAY “‘Device A’ was added.”
ELSE
       DISPLAY “‘Device A’ was not added.”
END IF

ELSE IF device_ name IS “Device B” THEN
      IF device _ b _added IS True THEN
         SET device_ b _added TO False
             DISPLAY “‘Device B” was added.”
ELSE
       DISPLAY “‘Device B’ was not added.”
END IF

ELSE IF device_ name IS “Device C” THEN
    IF device _ c _added IS True THEN
        SET device_ c _added TO False
           DISPLAY “‘Device C’ was added.”
ELSE
       DISPLAY “‘Device C’ was not added.”
END IF

ELSE
       DISPLAY “Device not found.”
END IF

// Option 4 ← Simple Search
ELSE IF choice IS ‘4’ THEN
      PROMPT users to enter the name of devices to check location.
           STORE user input in device name

[bookmark: _Int_HWF9uzyx]ELSE IF device_name IS “Device A” THEN
     IF device _ a _in _premises IS False THEN
        SET device _ a _in _premises TO True
           DISPLAY “‘Device A’ is in Computer Room.”
ELSE
         DISPLAY “‘Device A’ is not in premises.”
END IF

ELSE IF device_ name IS “Device B” THEN
        IF device _ b _in _premises IS False THEN
           SET device _ b _in _premises TO True
               DISPLAY “‘Device B’ is in Computer Room.”
ELSE
        DISPLAY “‘Device B’ is not in premises.”
END IF

ELSE IF device_ name IS “Device C” THEN
      IF device _ c _in _premises IS False THEN
          SET device _ c _in _premises TO True
                DISPLAY “‘Device C’ is in Computer Room.”
ELSE
        DISPLAY “‘Device C is not in premises.”
END IF

ELSE
       DISPLAY “Device not found.”
END IF

// Option 5 ← Repair Faulty Devices
ELSE IF choice IS ‘5’ THEN
      PROMPT user for the name of the devices to check devices repairs
           STORE user input in device_ name
IF device_ name IS “Device A” THEN
     IF device_ a _repair IS False THEN
         SET device_ a _repair TO True
              DISPLAY “‘Device A’ is in repair.”
ELSE 
        DISPLAY “‘Device A’ is repaired.”
END IF

ELSE IF device_ name IS “Device B” THEN
      IF device _ b _repair IS False THEN
          SET device_ b _repair TO True
              DISPLAY “‘Device B’ is in repair.”
ELSE
       DISPLAY “‘Device B’ is repaired.”
END IF

ELSE IF device_ name IS “Device C” THEN
      IF device_ c _repair IS False THEN
          SET device_ c _repair TO True
               DISPLAY “‘Device C’ is in repair.”
ELSE
        DISPLAY “‘Device C’ is repaired.”
END IF

ELSE 	
       DISPLAY “‘Device not found.”
END IF

// Option 6 ← Remove Damaged Devices
ELSE IF choice IS ‘6’ THEN
       PROMPT user to enter the name of devices to check if devices are damaged
            STORE user input in device_ name

ELSE IF device_ name IS “Device A” THEN
      IF device_ a _damaged IS False THEN
          SET device _ a _damaged TO True
               DISPLAY “‘Device A’ is damaged.”
ELSE
       DISPLAY “‘Device A” is removed”
END IF

ELSE IF device_ name IS “Device B” THEN
     IF device_ b _damaged IS False THEN
         SET device _ b _damaged TO True
              DISPLAY “‘Device A’ is damaged.”
ELSE
       DISPLAY “‘Device B’ is removed.”
END IF

ELSE IF device_ name IS “Device C” THEN
       IF device _ c _damaged IS False THEN
            SET device_ c _damaged TO True
                DISPLAY “‘Device C’ is damaged.”
ELSE
       DISPLAY “‘Device C’ is removed,”
END IF

ELSE
        DISPLAY “Device not found.”
END IF

// Option 7 ← Inspection of all Devices
       PROMPT user for the name of devices to check details of devices inspection
                STORE user input in device_ name

ELSE IF device_ name IS “Device A” THEN
      IF device _ a _inspection IS False THEN
           SET device _ a _inspection TO True
                 DISPLAY “‘Device A’ has completed inspection.”
ELSE
        DISPLAY “‘Device A’ is due inspection.”
END IF

ELSE IF device_ name IS “Device B” THEN
       IF device_ b _inspection IS False THEN
           SET device_ b _inspection TO True
         DISPLAY “‘Device B’ has completed inspection.”

ELSE
       DISPLAY “‘Device B’ is due inspection.”
END IF

ELSE IF device_ name IS “Device C” THEN
       IF device_ c _inspection IS False THEN
           SET device _ c _inspection TO True
                 DISPLAY “‘Device C has completed inspection.”
ELSE
       DISPLAY “‘Device C’ is due inspection.”
END IF

ELSE
       DISPLAY “‘Device not found.”
END IF

// Option 8 ← Exit 
ELSE IF choice is ‘8’ THEN
      DISPLAY “Exiting the system, have a great day!”
EXIT WHILE LOOP

ELSE
       DISPLAY “Invalid choice, please select a valid option.”
END IF
END WHILE
END








PSEUDOCODE DESCRIPTION: 
Pseudocode is a step-by-step description of a program logic written in plain English. Its primary function is to facilitate the planning and describing a program, before being written in a specific programming language [8]. The purpose of pseudocode to my design is that it is a draft, which focuses on solving problems, identifies logical errors, and structural flaws before the code is written. Once the logic is clearly mapped out in pseudocode, it is easily translated into a programming language, such as Python. Pseudocode structures logic through these structural constructs:
[bookmark: _Int_uEte0UXS]Sequence: pseudocode is followed in a sequence, one task after another in order. If-then-else: this is used based on making decisions when using True/False conditions. Case: choosing one path out of many options. While: repeating steps as long as a condition remains true. For: repeating steps a predetermined number of times. Repeat-until: running a loop until a condition is met. Commands such as INPUT, OUTPUT, IF, and WHILE are capitalized. Indentation is applied using spaces or tabs, to show which step belongs inside loops or decisions. One action of instruction is written on each line; this allows focus on structural flow, algorithm design, and logic behind writing a code.

PSEUDOCODE TRANSLATED INTO ACTUAL CODE: 
Initialization of the availability of devices using List:
[bookmark: _Int_LKlUtpt9]A list was created and all the devices were added to the list and stored in view available devices function.
[image: ]
Main Menu:
This displays all the menu options stored in the list for the user to select options (1-8).
[image: ]
  Option 1: View Available Devices:
This function displays the availability of the devices for the user when the option is selected.
[image: ]
 Option 2: Update Devices Status:
This function allows the user to search for a specific device, to check if the device is online, offline, or in maintenance.
[image: ]

Option 3: Add New Devices:
This function allows the user to add a new device to the system.
[image: ]
Option 4: Simple Search:
This function allows the user to check for devices location and availability. If the device is not on the premises, it can be tracked to its location.
[image: ]
    
Option 5: Repair Faulty Devices:
This function when the device name is entered, allows the user to check if the device has been repaired or is in repair.
[image: ]
Option 6: Remove Damaged Devices:
This function when the device name is entered checks if the device is damaged or has been removed from the system.
[image: ]
 Option 7: Inspection of all Devices:
This function allows the user to check if the device name entered has had an inspection or is due inspection. Also gives details on previous inspections.
[image: ]
Option 8: Exit
This function allows the user to exit the program with a message.
[image: ]

Main function to run the Smart Home Device Manager Function:
This is a main function that allows the user to run the smart home device manager system.
[image: ]








Choices (1-8):
This gives the user a choice with a list of numbers to select an option, that will open a function for the user to access the system.
[image: ]

Run the Smart Home Device Manager System:
This is the main that will run the smart home device manager system
[image: ]


IMPLEMENTATION DECISION: 
LIST: 
List was my ideal choice for implementation decisions, as it is simple and straightforward for beginners and non-programmers. It uses simple syntax; the code resembles plain English. It provides a clear structure for organizing tasks, as it stores multiple related items in a single variable. Lists are assigned to variables with a variable name, and an equal sign. Elements in the list can be assessed by using the index [9]. Lists are created using square brackets, and commas are used to separate the different data values. Lists are changeable and allow duplicate values. It is easier to understand and implement.

DATA STRUCTURES: 
The data organization and the algorithm form a data structure [10]. A data structure is a format for allowing users and systems to organize, store, and manage data. Set, List, Tuple, and Dictionary are among the most important built-in data structures in Python [11]. Choosing the ideal data structure will reduce the time and memory space required to run a program and handle the programming tasks effectively. 
[bookmark: _Int_zGAwe7jB]Data structures combine primitive data types, such as: Integer: when whole numbers are used only. String: when a string of characters is used to write a word. Letters, digits, and numbers can also be used. Character: a single letter, number, or symbol is used. Boolean: represents True or False values in a condition. Real: numbers are either a positive or negative number that has a decimal part.

THE DATA STRUCTURES USED:
[bookmark: _Int_lN1wnhHQ]If was used for making a decision. It evaluates a condition on either a True or False basis. It only executes a block of code when a specified condition is True. If False, the block is skipped. else was used as a conditional statement. It was used with an ‘if’ statement, to define an alternative path of execution, if the condition executed by an ‘if’ statement was false. elif was also used in a conditional statement to check for multiple conditions. If the first condition is false, it will move to the next ‘elif’ condition, to check if that condition is true. It only evaluates a condition if the previous ‘if’ and ‘elif’ conditions were false. While Loop was used, this is a control flow structure that was used to repeatedly execute a block of code, on a given Boolean condition, if a given statement is true. It is used when the number of times the action is repeated is predetermined. 

VARIABLES USED IN SOLUTION:

	VARIABLES
	DATA TYPE
	PURPOSE

	Devices
	String
	Initializes the availability of the devices using a list

	View _device _list
	Boolean
	Corresponding status for each device

	available
	Boolean
	Displays the available devices

	Device_name
	String
	User enters device name

	index
	integer
	Position of devices in list

	choice
	string
	Menu option selected by user




PROGRAMMING CONSTRUCTS:
[bookmark: _Int_tVbhsmLx]A programming construct is a building block in a programming language. High-level dynamic languages such as Python [12], it dictates the logic, flow and execution order of a programs code. 
The main control structures are:
[bookmark: _Int_XKAn0YZg]Sequence: the computer reads the statements line-by-line, in the exact order it was written. Selection: This structure decides which path of code to run, depending on the condition of Boolean, evaluating either a True or False statement. if: runs a block of code, only if the condition is true. if-else: runs separate blocks of conditions, a block if condition is true, and a separate block if condition is false. if-elif-else: evaluates multiple conditions, until a match is found. Iteration (Loops): this structure repeats a block multiple times; this prevents writing repeated codes of recurring tasks. For Loop: this code repeats a fixed number of times. While Loop: repeats code as long as a specified condition remains true. Do-While Loop: executes the loop once before checking the condition, ensuring at least one run.


Functions: are building blocks that are designed to perform a specific task in programming. Functions solve the problem of repetitive code. They break down complex problems into smaller, manageable tasks. They write a code once and reuse it multiple times, without duplication. Descriptive names are given to blocks of code, making the main program easier to follow.
Error Handling: is when the program detects and resolves application errors, such as Exception Handling. Manages unexpected errors during execution and prevents the system from crashing. Offers a warning message with hints about where and how to fix a problem [13]. It relies on four blocks: Try: reveals the code block that could have potentially caused an error. Catch: handles the specific error and executes alternative logic. Throw: manually signals that a custom error occurred. Finally: runs a code regardless of an error occurring.

PYTHON MODULES AND LIBRARIES:
In Python, a module is a single file, containing functions, classes, and variables, designed to handle one specific task. Python modules break down large, complex codes into smaller, manageable, and re-usable files [15]. Code is re-used as it writes a function or class once in a module file and imports it across multiple projects without needing duplicates or copy-pasting.
[bookmark: _Int_qVoIHVhX]A Python library is a collection of pre-written, re-usable code, that developers import to perform tasks, without writing the code from scratch. A library is a collection of code, that makes everyday tasks easier. Python libraries are divided into two categories. A Built-in Standard Library, this is pre-installed in Python, and requires no installation, and has basic operations. Also, an External Library which requires installation and must be installed using Pythons Package Manager. Python libraries make coding faster and more efficient, by providing ready-to-use solutions.
Python Modules and Libraries:
[bookmark: _Int_Mjr3qxev][bookmark: _Int_QdKiLAbk]The built-in Python Modules used in the project are: import os: in Python, this loads the operating system module. Without import os it is impossible to interact with the hard drive, files and respond to the computer it is running on. Import time: this is used to measure code timing execution, timestamps, and is used to pause scripts. import sys: this interacts directly with the Python interpreter, access command line, and deals with standard input and output data streams.
Libraries were not used in the project, as it was a simple system, and did not require libraries.

TESTING AND DEBUGGING:
Software testing requires a software test environment. This is a controlled set-up where software and systems are tested to check for failures and crashes, and ensures they function correctly, before deployment. Software testing is a crucial undertaking that serves as a cornerstone for ensuring the quality and reliability of software products [14]. Any bugs, failures, and defects are identified in the earlier development cycle at the design planning phase, when they are less expensive to fix. Testing software development is the process of verifying the software, ensuring it works as expected. This helps the team to identify issues at the earliest stage, to improve performance. 
[bookmark: _Int_638cM3H1]The testing phase ensures functionality, quality, and performances are checked. The importance of testing ensures that the software meets quality standards and performs as expected. The main aim is to identify and fix any errors, weaknesses, and vulnerabilities during the testing phase; this reduces costs and saves money. This process evaluates and verifies that the products or application functions are correct, secure, and efficient according to its specific requirements; as it makes improvements before implementation. Also ensures that the software works as intended before release.  Testing improves performance ensuring quality; this meets customer satisfaction and loyalty.

TYPE OF ERRORS IN PROGRAMMING: 
In Python, an error in programming is referred to as a bug, mistake, or an issue within the programming code, that prevents the code from running successfully. The problem of repairing type errors deserves specific attention, because it exposes repair patterns, offering a warning message with hints about where and how to apply a fix [16]. 
[bookmark: _Int_5yX0k7aY][bookmark: _Int_qnz8yVUm]The three main types of error are: Syntax Error: when the computer cannot translate or understand the instructions; this prevents the programme from starting and displays a warning. The error is most likely caused by missing semicolons, misspelled keywords, or unclosed brackets. Logical Error: this is when the code runs completely without crashing but produces an incorrect result. These are difficult to detect, as the computer does not flag them. There may have been a mistake in the code, which may have caused the error. Runtime Error: this occurs when a programme is running, and the programme executes an error while running; it suddenly crashes or terminates the program. This could be due to a file which does not exist being opened.
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EXAMPLE OF TEST CASES: 
Sample Test cases for Smart Home Device Manager:

Test Case 1: Check Remove Damaged Devices
When the user selects the option number to check for damaged devices. The system will generate details on the device name entered. The details will include the cause of device damage, and dates of removal.

	Test Case ID
	TC001

	Test Case Title
	Check if a device is damaged 

	Objective
	Verify that the system correctly identifies if the device has been declared damaged

	Preconditions
	The system is running, at least one device has been marked as damaged 

	Test Steps
	1. Select the option to view the damaged device
2. Confirm the device is damaged
3. Check if the device has been removed

	Test Data
	"Device A"

	Expected Result
	The system displays: "Device is damaged"

	Pass/Fail
	Pass

	Comments
	Screenshot taken of the device that is damaged.


[image: ]

Test Case 2: Check Inspection of all Devices:
When entering the option to select inspection of devices function, the system will generate details of the device name entered. The system will check if the device has been inspected or is due for inspection, with details of previous inspections.

	Test Case ID
	TC002

	Test Case Title
	Check if the device has been inspected

	Objective
	Verify that the system identifies if the device has been inspected or is due to be inspected

	Preconditions
	The system is running, at least one device has been inspected

	Test Steps
	1. Select the option to view inspection of device
2. Verify if device has been inspected or is due inspection
3. Confirm dates of the last inspection of device
4. Check who inspected the device, and their details.

	Test Data
	"Device A"

	Expected Results
	"Device is due inspection"

	Pass/fail
	Pass

	Comments
	[bookmark: _Int_bbTPKCd9]Screenshot taken of device that is due inspection.



[image: ]

EVALUATION: 
Bright Minds Academy, a small private Tutoring Centre, found it difficult to manage devices manually. They wanted an online simple system that would keep track of their smart devices, locations, and connectivity status. A simple program was created in Python using a list, to help them manage their smart home-style classroom devices. Control structures, functions, and python modules were implemented to create a code that would run flawlessly and efficiently. On completion, the code was tested, to identify any bugs, mistakes, or any errors that may prevent the system from running, and to make sure the performance is of quality.
[bookmark: _Int_vRS6DbWo][bookmark: _Int_u17XXgaB][bookmark: _Int_wKvrlkA7]The challenges I faced during the project was writing the pseudocode, I repeatedly had to check the pseudocode, as I kept forgetting the indentation when writing up the code.  The END, ELSE, and IF were tricky to work with, as they kept repeating throughout the pseudocode. The implementation of the code in Python was challenging, as the smallest errors such as missing a bracket, space, or semi-colon would prevent the code from running. It took many attempts to identify and fix the errors. Also adding a few more functions in Python was complicated; I eventually managed to get the code to run. However, implementing a list in Python was manageable, easier to understand, and straightforward for new beginners. Creating a pseudocode before implementing the code in Python was beneficial. If there was a problem in translating the code in Python, I could refer to the pseudocode.
I learned many techniques and skills during this project development. The most important skills I learned were to plan my design first, breaking down each step, identifying any problems, issues, and complications that may arise during deployment, and fixing them by testing and debugging the code before deployment. It is important to implement the correct tools and structural constructs when translating the code to Python, to ensure the outcome is as expected. The entire project experience was a learning process. Python requires patience and commitment when dealing with errors, and ensures the program runs smoothly. It was a challenging project. However, it was very educational, and an overall learning experience. For future purposes, I will be able to work on simple projects, as I have some basic skills, knowledge, and understanding about programming. My aim is to improve my skills by learning more about programming. I look forward to working in Python in the future. It is challenging, but also very educational, and relevant for my future career in the Computer Science Industry.
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image2a.png
Accessing an index that does not exi:

numbers = [1, 2, 3,4,5] # A list with five elements

indices 0, 1, 2,3, and 4

print(numbers[5]) # Attempting to access an index that is out of range. This will raise an
IndexError
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# Run the smart home device manager system
if __name__ == "__main__":
main()
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def inspection_of_all_devices(): 1usage
nmrAllows the user to check devices inspection details."""
clear_screen()
device_name = input("Enter the name of the device to check inspection: ").strip()

if device_name in devices:
index = devices.index(device_name)
if not view_device_list[index]:
view_device_list[index] = False
print(f"Device is due inspection '{device_name}'.")
elLse:
print(f"'{device_name}' has completed inspection.")
elLse:
print("Device not found.")

time.sleep(2)
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def simple_search(): 1usage
"mrAllows the user to search for devices location."""
clear_screen()
device_name = input("Enter the names of the devices to check location: ").strip()

if device_name in devices:
index = devices.index(device_name)
if view_device_list[index]:
view_device_list[index] = False
print(f"Device is not in premises '{device_name}

elLse:
print(f"'{device_name}' is in Computer Room.")
elLse:
print("Device not found.")
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Examples of Runtime Errors:

ValueError

Cause: Raised when a function receives an argument of the right type but an
inappropriate value.

Example:

int("Welcome") # Raises ValueError because "Welcome" can't be converted to an
integer

Correct code:

Y = int("456") # Correct usage, converts "456" to the integer 456
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Correct code:
To correct this, you could use a list instead of an integer if you want to append values
Y =51 # Start with a list containing the number 5

x.append(10) # Now x is [5, 10]
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def update_devices_status(): 1usage

Displays the available devices for user to check device status.
clear_screen()
device_name = input("Enter name of the devices you want to check status: ").strip()

if device_name in devices:
index = devices.index(device_name)
if not view_device_list[index]:
view_device_list[index] = True
print(f"Device is online '{device_name}'.")
elLse:
print(f"'{device_name}' is offline.")
elLse:
print("Device not found.")

time.sleep(2)
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Mismatched or Unclosed Parentheses, Brackets, or Braces

list _of _numbers =[1,2, 3,4

Correct code:

list_of _numbers =[1,2,3, 4]
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def repair_faulty_devices(): 1usage
1lows the user to repair faulty devices."

clear_screen()
device_name = input("Enter the name of the device to repair devices: ").strip()

if device_name in devices:
index = devices.index(device_name)
if not view_device_list[index]:
view_device_list[index] = False
print(f"Device is in repair '{device_name}'.")
elLse:
print(f"'{device_name}' Is repaired.")
elLse:
print("Device not found.")

time.sleep(2)
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ZeroDivisionError
Cause: Occurs when dividing by zero, which is mathematically undefined
Example:

Y =20/ 0 # Raises ZeroDivisionError

AttributeError

Cause: Occurs when attempting to access an attribute or method that does not exist for
an object

Example:
Y=5

x.append(5) # Raises AttributeError because integers don't have an append method
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Correct code:
numbers =[1, 2, 3, 4,5]# A list with five elements
indices 0, 1,2, 3, 4,and 5

print(numbers)[4] # Outputs: 5
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def view_available_devices(): 1usage
"mrpisplays the available devices for user."""
clear_screen()
print("\nAvailable Devices:")
available = False
for i in range(len(devices)):

if not view_device_list[il:
print(f"- {devices[il}")
available = True

if not available:
print("No devices available.")

time.sleep(2) # Pause for readability




image26.png
Incorrect Indentation
def greet()

print("Welcome, Everyonel”) # should be indented inside the function

Correct code:
def greet()
print ("Welcome, Everyonel) # properly indented inside the function

greet() # Call the function to see the output
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import os a1 a5 ~
import time
import sys

# Initialize the availability of the devices using a list
devices = [

"Laptops", "Projectors", "Computers", "Keyboards",
"Mouses", "Printers", "Air Conditioning System", "Heating System",
"Smart Lights", "Camera System", "Tablets", "Thermostats", "Smartboards"

1

view_device_list = [False]l * len(devices) # Corresponding status for each device

def clear_screen(): 8+ usages
"""Clears the console screen."""
os.system('cls' if os.name == 'nt' else 'clear')
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def add_new_devices(): 1usage

1lows the user to add devices to the list
clear_screen()
device_name = input("Enter the name of the devices you want to add. ").strip()

if device_name in devices:
index = devices.index(device_name)
if not view_device_list[index]:
view_device_list[index] = True
print(f"Device was added '{device_name}'.")
elLse:
print(f"'{device_name}' was not added.")
elLse:
print("Device not found.")

time.sleep(2)
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def exit_program(): 1usage
nnrExits the program gracefully. """
print("Exiting the system. Have a great day!")
time.sleep(2)
sys.exit()
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Examples of Syntax Errors in Python

Missing Colon ( : ) in Control Structures

Ify > 5# missing colon at the end
print("Positive number")"Positive number")

Error: Syntax Error: invalid system

Correct code:
Ify > 10: # added the missing colon

print("Positive number")"Positive number")
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Enter your choice (1-8): 7

Enter the name of the device to check inspection: Laptops
Device is due inspection 'Laptops'.
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Examples of Logical Errors in Python:

Calling a Function Without Parentheses:

def greet()
print ("Welcomel”)

greet # should be greet() to actually call the function

Correct code:
def greet()
print("Welcomel")

greet()
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def main(): 1usage
""uMgin function to run the smart home device manager system."""
while True:
clear_screen()
display_menu()

choice = input("Enter your choice (1-8): ")
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def display_menu(): 1usage
"nupisplays the main menu options. """
print("\n--- Smart Home Device Manager ---")
print("1. View Available Devices")
print("2. Update Devices Status")
print("3. Add New Devices")
print("4. Simple Search")
print("5. Repair Faulty Devices")
print("6. Remove Damaged Devices")
print("7. Inspection of all Devices")
print("8. Exit")
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def remove_damaged_devices(): 1usage
nnrAllows the user to check damaged devices. """
clear_screen()
device_name = input("Enter the name of the device to check if damaged: ").strip()

if device_name in devices:
index = devices.index(device_name)
if not view_device_list[index]:
view_device_list[index] = False
print(f"Device is damaged '{device_name}'.")
elLse:
print(f"'{device_name}' is removed.")
elLse:
print("Device not found.")

time.sleep(2)
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choice = input("Enter your choice (1-8): ")

if choice == '1':
view_available_devices()
elif choice == '2':

update_devices_status()
elif choice 1503
add_new_devices()

elif choice == '4':
simple_search()
elif choice == '5':

repair_faulty_devices()
elif choice '6':

remove_damaged_devices()
elif choice == '7':

inspection_of_all_devices()

elif choice == '8':
exit_program()

elLse:
print("Invalid choice. Please select a valid option.")
time.sleep(2)
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Referencing a Variable Before Initialization:

def example()
print(total) # UnboundLocalEror

Total =25

Correct code:

def example()

Total = 25 # Assign a value before printing
print(total) # Now it wil print 25

example()




