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[bookmark: _Toc236138754]1. Analysis
[bookmark: _Toc236138755]1.1 Organisational Background and Problem
Bright Minds Academy is a small educational organisation using smart classroom equipment like speakers, projectors, climate control devices, and cameras. With the increase in the number of devices, informal tracking develops as less dependable because staff should remember where every device is located and whether it is online, under maintenance or offline [1]. It can further delay teaching activities, create repeated checking, and minimise accountability for equipment conditions. The current Smart Home Device Manager is proposed to address the information management problem instead of attempting to control physical Internet of Things (IoT) hardware. 
[bookmark: _Toc236138756]1.3 Requirements Analysis
	The requirement analysis part differentiates what the system should achieve from the technical methods used to accomplish it. 


[bookmark: _Toc236138807]Table 1: Functional Requirements and Acceptance Criteria
[image: ]
The validation requirements are important because functional completion alone does not confirm dependable information. Furthermore, a system accepting blank names, duplicates, or unsupported status will technically receive input, but it can weaken the integrity of the records. 
[bookmark: _Toc236138808]Table 2: Validation Requirements
[image: ]
[bookmark: _Toc236138809]Table 3: Non-Functional Requirements and Quality
[image: ]
[bookmark: _Toc236138757]1.2 Project Aim and Objectives
	The aim of the current project is to design and implement a console-based Python application that records important device information and supports reliable retrieval and management of status. The objectives of the current study are: 
· To register a device and its room or location
· To update a device to Online, Offline, or Under Maintenance
· To display all registered devices and their current information
· To search for a device by name
· To prevent incomplete, duplicated, or invalid data from being processed
	These objectives convert the organisational problem into observable system behaviour and provide a basis for design traceability and formal testing.
[bookmark: _Toc236138758]1.4 Abstraction and Problem Decomposition
	The real environment has details that are important for the current assessment, as it includes network address, manufacturer, energy consumption, and communication protocols. However, abstraction minimises these details and shows each device through only its name, status, and location [2]. Problem decomposition is a stage that divides the larger task into smaller functions for updating, adding, searching, and viewing [3]. This shows computational thinking, in which complicated problems are redeveloped through abstraction and components of manageable algorithms. 
[bookmark: _Toc236138759]1.5 Data Requirements and Proposed Data Model
	The device needs three related values, including a list of dictionaries, that is also appropriate; the list shows a complete collection. However, each dictionary preserves the relationships among the fields. 
[bookmark: _Toc236138810]Table 4: Device Data Model
[image: ]
[bookmark: _Toc236138760]1.6 Scope, Assumptions and Limitations
	The current system is restricted to the single-user console application. Records only exist when the program is running, searches apply exactly normalised names, and there was not any connection developed to the physical devices. It is also assumed that users enter meaningful names and that the three required status categories are adequate. Such boundaries establish alignment with assessment while finding persistence, hardware integration, and partial searching are potential future developments. 
[bookmark: _Toc236138761]2. Software Design and Development
[bookmark: _Toc236138762]2.1 Development Method
	The program was developed iteratively, with each function implemented and tested before the next feature was added. This sequence started with the menu and control loop, and it further follows the device data structure, four required operations, helper functions, and their validation rules. Completion of tasks in small increments can make the defects easier to isolate and minimise the risk to introduce various unresolved problems at the same time. The approach is also flexible for revisions during development. An early NameError arose due to duplicated execution logic and incorrect ordering of functions that led the program to call code before the completion of the structure. The recognition of the file so that entire definitions headed the final main()call resolved the problem and confirmed the value of testing after every meaningful change. A sequence-based lifecycle can provide clear phase boundaries, but these can be unnecessarily rigid for the small application with stable requirements [4]. On the other hand, unstructured trial and error will have weakened traceability. Furthermore, the iterative approach also offers an appropriate balance between control, flexibility, and documented evidence. However, it is dependent on manual rather than automated records of development. 
[bookmark: _Toc236138763]2.2 Programming Concepts Applied to the Solution
	Abstraction was implemented by showing each device through only three main attributes, including name, location, and status. It further includes details of network address, manufacturer address, and energy use, that were excluded because they were irrelevant to the stated requirements. This led towards a focused data model and avoided unnecessary complexities. A wider management problem was disintegrated into focused functions: add_device(), update_device_status(), view_devices(), and search_device() applied the four core features. Whereas normalise_text() and find_device()consolidate comparison and lookup logic. Such a separation improves maintainability because repeated behaviour is defined once and changes can be applied with limited impact on unrelated functions[3]. Selection controls menu routing and validation with if, elif, and else statements. Moreover, iteration is applied through the primary while loop and the for loops that search and display the final Python implementation [5]. The program also implements defensive validation. Inputs are checked before data creation and modifications are made to it, and failed preconditions produce the message followed by the early return. It minimises nesting and makes the successful path readable. While excessive early returns can develop the larger systems harder to trace, their limited use is balanced by the size and structure of the application. 
[bookmark: _Toc236138764]2.3 Requirements Traceability
	The traceability of requirements was implemented to manage the expected relationship between the artifacts,. The traceability of the requirements was applied to manage explicit relationships between the artefacts, design, assessment requirements, program functions, and formal test evidence. For this project, traceability is particularly important because functions cannot be considered complete only because relevant Python code exists [6]. It must be accurately represented in the pseudocode and flowcharts and verified through an appropriate normal, invalid, or edge test. Existing studies on requirements engineering and verification designate that weak alignment between requirements and testing can lead to incomplete or incorrect verification of software behaviour [7]. Table 2.1 provides a concise traceability summary for the four principal functional requirements [Appendix E].
Table 2.1: Requirements Traceability Summary
The matrix shows complete traceability because each functional requirement is connected to implementation, design and testing. It also supports backward traceability, a code function test that can be justified by finding the necessary requirement. For example, normalise_text() is not an isolated convenience function; it supports duplicate prevention and case-insensitive searching that are validated by TC07 and TC17.
The matrix was maintained manually; for a small application, this is proportionate, but manual traceability can become difficult to maintain as requirements, code and test suites expand. In a larger project, repository-based issue tracking or specialist requirements-management tools would provide stronger change control. 
[bookmark: _Toc236138765]2.4 Algorithm Design
	Algorithm design elaborated the analysed requirements into the explicit sequence of the operations before the implementation process [8]. There are used two complementary representations, including flowcharts to show control flow visually and pseudocode to express the same logic in a structured way. Design transparency is improved because iteration, branching, validation, and functional boundaries can be examined before being applied to Python syntax. The primary quality condition was consistency across four artefacts:

[bookmark: _Toc236138766]2.4.1 Flowchart Design
	The flowchart applied the conventional symbols consistency, as terminators represent start, return and end points. A further aspect is that parallelograms represent input and output and rectangles show processing; predefined-process symbols represent calls to reusable functions such as FindDevice() and diamonds show the decision. The overall control structure is shown in Figure 1.
[image: ]
[bookmark: _Toc236138823]Figure 1: Overall System Flowchart
The menu loop is presented in Figure 1 as the selection of option 5 shows the exit message and terminates the loop. However, an invalid input produces an error and returns to the control menu. 
	Figure 1 represents the persistent menu loop. After the empty device list is created, the program displays the menu and routes the user to one of four feature functions. Selecting option 5 displays the exit message and terminates the loop, whereas invalid input produces an error and returns control to the menu. Internal feature validation is intentionally excluded from this diagram to avoid excessive complexity and is shown separately in Figures 2–5.
[image: ]
[bookmark: _Toc236138824]Figure 2: Add New Device Flowchart
	Figure 2 models the creation of a device record. The algorithm validates the device name before checking for a duplicate through the reusable lookup process. It then validates the location, creates a dictionary with the default status Offline, appends it to the list, and confirms the operation. 
[image: ]
[bookmark: _Toc236138825]Figure 3: Update Device Status Flowchart
	Figure 3 represents the most validation-intensive feature. It confirms the record existence and makes sure that entered device can be found, and restricts status choice from 1 – 3 (online, offline, and under maintenance).
[image: ]
[bookmark: _Toc236138826]Figure 4: View All Devices Flowchart
Figure 4 shows the loop used to display stored devices. Figure 4. shows the loop used to display stored record and total count. if no record it displays a message “no devices are currently registered”.
[image: ]
[bookmark: _Toc236138827]Figure 5: Search for a Device Flowchart
Figure 5 shows how search input is validated before FindDevice() is called. It handles missing records, empty lists, and blank terms. However, exact normalised matching shows the current status, location, and device name. 
[bookmark: _Toc236138767]2.4.2 Pseudocode Design
	The current pseudocode indicate the algorithm without Python syntax. It further applies structured keywords for clear logic development that is reviewable and traceable to the final implementation. 
[bookmark: _Toc235900866][bookmark: _Toc236138842]Code 1: Main Program
[image: ]
[bookmark: _Toc235900867][bookmark: _Toc236138843]Code 2: Display Main Menu
[image: ]
[bookmark: _Toc235900868][bookmark: _Toc236138844]Code 3: Normalise Text
[image: ] 
[bookmark: _Toc235900869][bookmark: _Toc236138845]Code 4: Find Device
[image: ] 
[bookmark: _Toc235900870][bookmark: _Toc236138846]Code 5:Add New Device
[image: ]
        [image: ]
[bookmark: _Toc235900871][bookmark: _Toc236138847]Code 6: Update Device Status
[image: ][image: ]
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[bookmark: _Toc235900872][bookmark: _Toc236138848]Code 7: View all Devices
[image: ]
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[bookmark: _Toc235900873]
[bookmark: _Toc236138849]Code 8: Search for a Device
[image: ]
[bookmark: _Toc236138768]2.5 Data Structure Design
The program stored the device record in a list named devices, with every device exposed as a dictionary comprising status, name, and location.










[bookmark: _Toc236138811]Table 5: Comparison of Data Storage Alternatives
[image: ]
The dictionaries list is appropriate for this small application because named keys such as device"status" improve clarity. However, the list supports dynamic addition and sequential traversal. On the other hand, the memory storage is limited, records can be lost, and linear searching becomes less efficient when the collection grows. A larger version will take advantage of JSON, CSV, and database persistence. 
[bookmark: _Toc236138769]2.6 Functional Decomposition
Functional decomposition separates the application into individual functions and testing by improving maintainability and readability. 



[bookmark: _Toc236138812]Table 6: Functional Decomposition of the Program
[image: ]	The design also supports separation of concerns. Search_device() recovers find_device(), however, searching for duplicate detection was based on both normalise_text(), because it ensures consistent comparison rules. Application of all logic in main() will reduce the number of functions, but it develops a longer, deeply applied routine that is harder to test and modify. The structure then improves modularity without adding unnecessary problems.
[bookmark: _Toc236138770]2.7 Implementation Decisions, Alternatives and Trade-Offs
The implementation choices were matched to the project requirements and scale. Furthermore, dictionaries and built-in lists were selected because these support file access, iteration, and dynamic storage without unnecessary complication, that makes them suitable for a small memory application. 








[bookmark: _Toc236138813]Table 7:Implementation Decisions, Alternatives and Trade-Offs
[image: ] 
The design reflects maintainability, functional suitability, and usability. A project-oriented and database approach will improve scalability, but it will be unequal for a small single-user console application. 
[bookmark: _Toc236138771]2.8 Program Implementation
The algorithm applied as per requirement by using corresponding functions of Python. The complete code is given in Appendix A, also can be accessed through GitHub link.
[bookmark: _Toc236138772]2.8.1 Main Menu and Program Control
[image: ]
[image: ]
show_menu() in the program displays the main menu including all option list and separates it from main ( ) the control logic, which control all the program and by using loop, program remain active while if, else and elif structure are used to return back to main menu. However, invalid entries produce a controlled message instead of terminating execution.

[bookmark: _Toc236138773]2.8.2 Text Normalisation and Device Lookup
[image: ]
Normalise_text ( )” and find_device ( ) together reduce repeated logic and make  sure no duplicate entry exists.
[bookmark: _Toc236138774]2.8.3 Device Addition and Validation
[image: ]
Afterwards, the functions validate the name and location of the device before the records are created. Duplicate names and blank values are rejected; however, each accepted device receives the default status Offline. The dictionary only appears after all required inputs pass validations. 




[bookmark: _Toc236138775]2.8.4 Controlled Status Update
[image: ]
	The function shows that records exist before searching for the requested device; the dictionary maps options 1-3 to the permitted statuses, preventing unsupported values. The stored status then changes only when the new selection is different from the current value. 
[bookmark: _Toc236138776]2.8.5 Device Display and Search
The view_devices() function manages an empty collection and also uses enumerate() to display every device name, status, and location, followed by the total number of records. The search_device() function authenticates the collection and search term before reprocessing find_device(). It displays the stored details when the exact normalised match is reached and provides a clear message for unmatched and blank searches. 

[image: ]
[image: ]
[bookmark: _Toc236138777]2.8.6 Implementation Summary
The implementation applies procedural functions and built-in Python structures appropriate for the application scale. Validation occurs before the addition of records and modifications. However, shared helper functions minimise repeated logic. The limitation was that records and their storage only existed during execution and vanished when the program was closed. 
[bookmark: _Toc236138778]2.9 Validation and Error Handling
Validation was fixed in each function so that incorrect input is intercepted before it can change the device collection. The design includes a defensive programming approach in which the program checks whether required preconditions are satisfied and terminates the current operations in a safe way when they are not met. However, in the current application, conditional validation is useful compared to extensive exception handling because the principal risk is raised from the blank settings, missing records, and unsupported menu choices instead of complicated type conversion or external resource failure. 




[bookmark: _Toc236138814]Table 8:Validation Rules and Program Responses
[image: ]


 
[bookmark: _Toc236138779]2.10 Development and Debugging Record with till case sensitive comparison
Incremental model was used in development stage; this reduces the chances of defects and isolate the defect at current stage rather than happening to the next or upon completion the application. In the early stage “NameError” issue was faced, occurred due to duplicated execution logic and wrongly placed call to the main ( ). In result the Python executed the program before all defined function. The issue was fixed by organising all the defined function orderly before main ( ). 
[image: ]
Case-sensitive comparison
The arrangement shows that Python loads the complete set of function definitions before starting the execution. Furthermore, the duplicate main() call was removed, and then the program returned to confirm that the menu appeared only once and that all options were accessible. Further debugging focused on logical instead of syntactic defects. Case-sensitive comparison can have led to duplicate records like Smart Projector and smart projector; the risk was addressed and refined so that selection of the current status can produce a notice instead of unnecessary assignment. During formal testing, an incorrectly entered test value was recognised as a test-execution issue rather than a code defect, and the affected test was repeated using the correct status option. The debugging record also shows an evidence-led process, and these defects were identified through execution, classified, corrected, and retested before the source code was frozen.
[bookmark: _Toc236138780]2.11 Professional Development Practice
	A professional development practice was established through structured file organisation, code documentation, consistent naming conversion, and evidence management. The folders were created for reports, source code, screenshots for testing, flowcharts, and project records to manage the project. It was useful for writing the report smoothly, using evidences, and codes. To reduce the lose and errors in code a backup of final Python file was managed. Furthermore, to increase the readability and simplify the source code appropriate comments, docstrings, and suitable function names were included. For identification and cross refence systematic names were given to the evidences (screenshots, outputs, report discussion, and test log). As per assessment requirement GitHub repository created and link is given in the title page. 
[image: ]
[bookmark: _Toc236138828]Figure 6: Folder Creation for project management

[bookmark: _Toc236138781]3. Testing and Debugging
[bookmark: _Toc236138782]3.1 Testing Strategy
A planned manual black box testing method selected for testing strategy, because it analyses how a program responded, and validate or invalidate the inputs and outputs [9]. For small console application it was useful, because all the functions of the program can be assessed with a series of controlled inputs and recorded outputs. Furthermore, the testing strategy included normal, invalid and edge cases. Normal tests verified whether functions are worked as per requirement, invalid tests authenticated that unsupported or incomplete inputs were rejected, and edge tests checked duplicate names, search related to case insensitive, blank entries.  Additionally, reliability cannot be checked by valid inputs only; it required FR01 to verify blank or empty, and duplicate entry to secure data quality [10]. Furthermore, software testing standards support input defined by recording actual results and expected outcomes. Black box testing is recognised by NIST as a software verification method [11] [12]. Every test recorded its type, features, steps, identifies, expected outcomes and actual results.
[bookmark: _Toc236138783]3.2 Test Environment
Testing was conducted in the same environment used for development to minimise configuration differences between implementation and verification.
[bookmark: _Toc236138815]Table 9:Test Environment
[image: ]
Using the same source file and Python interpreter improved reproducibility. However, testing on one operating system limits evidence of portability. Standard Python syntax and the absence of external packages reduce platform dependence, but testing on another operating system would be needed to confirm this [13].
[bookmark: _Toc236138784]3.3 Test Plan and Test Cases
The final test plan contained 21 test cases, including the additional TC13A validation test. Each case was linked to a functional or validation requirement and classified as normal, invalid, or edge testing. The full test log is provided in Appendix B.
[bookmark: _Toc236138785]3.4 Test Evidence and Results
[image: ]
[bookmark: _Toc236138829]Figure 6: Main Menu and Invalid Choice Validation
Figure 6 explains that the menu displayed all five options and rejected both an out-of-range value and blank input without terminating the application.
[image: ]
[bookmark: _Toc236138830]Figure 7: Valid Device Addition and Duplicate Detection
Figure 7 confirms that a valid device was stored with the default status Offline, while a case-variant duplicate was rejected.
[image: ]
[bookmark: _Toc236138831]Figure 8: Successful Device Status Update
Figure 8 shows the status changing from Offline to Online, demonstrating that the permitted status mapping operated correctly.
[image: ]
[bookmark: _Toc236138832]Figure 9: Invalid Status
Figure 9 confirms that an unsupported status choice was rejected without changing the stored device status.
[image: ]
[bookmark: _Toc236138833]Figure 10: Missing and Blank Device Validation
Figure 10 shows that non-existent and blank device names were handled through controlled error messages without modifying stored data.
[image: ]
[bookmark: _Toc236138834]Figure 11: Display of Multiple Registered Devices
Figure 11 confirms that all stored device names, locations, and statuses were displayed together with the correct total count.
[image: ]
[bookmark: _Toc236138835]Figure 12: Empty-List and Case-Insensitive Search Validation
Figure 12 shows that searching an empty collection produced a controlled message, while uppercase input with surrounding spaces still located the correct device.
[image: ]
[bookmark: _Toc236138836]Figure 13: Search Validation and Normal Program Exit
Figure 13 confirms that unmatched and blank search terms were handled correctly and that the program exited normally when option 5 was selected.
[bookmark: _Toc236138786]3.5 Debugging and Error Classification
The “NameError” already identified during development stage and testing is summarised in table 10.
[bookmark: _Toc236138787]3.6  Testing Limitations replace with
Testing was manual and performed in one primary environment. No test automation framework, functional testing level, environmental and compatibility testing was used, because data stored in only memory, persistence could not be assessed after program termination,  

[bookmark: _Toc236138816]Table 10: Error Types and Debugging Examples
[image: ]
[bookmark: _Toc236138788]3.6 Testing Limitations
Testing was manual and performed in one primary environment. No automated unit-test framework, large-volume performance testing, or cross-platform execution was used. Furthermore, because data is held in memory, tests could not assess persistence after program termination [14]. 
[bookmark: _Toc236138789]4. Evaluation
[bookmark: _Toc236138790]4.1 Evaluation Against Functional Requirements
The completed application fulfilled the essential functional needs. Add device () applied to create device, which saves all relevant information (a valid name, location, and default status) in a dictionary. The function restricts the duplicate and blank entries, showing that the requirements was obtained through additional control logics, that not only save the quality of data also accepts the inputs. Furthermore, the “update_device_status ()” was applied to manage the status of device. The function limits the updates to Offline, Online or Under Maintenance, estabalishing the reliability through explicit specification in this manner. It also handles, missing devices, blank records, and unchanged statuses. Such behaviours indicate that the function is not limited to the successful path but also controls invalid system states. The view_devices() function shows every stored device together with the current status and location. 
Formal testing indicates that prior updates were made in the session and these were reflected accurately in the display output. The search_device() function was also as per the requirements to retrieve a named device and display its status and location. Case-insensitive normalisation improves usability by allowing equivalent names to match the surrounding spaces and capitalisation [15]. 
[bookmark: _Toc236138817]Table 11: Evaluation Against Functional Requirements
[image: ]
[bookmark: _Toc236138791]4.2 Evaluation Against Non-Functional Requirements
The solution was found to have high maintainability and readability; function names show the purpose, helper functions minimise repeated logic, and the data model is easier to inspect. The
readability is supported with the help of early returns and validation with formal testing that shows invalid input that did not cause unexpected termination. Use-ability is another important point for small console applications because menu options and feedback messages are clear [16]. However, a graphical interface needs to be more accessible for users who are unfamiliar with command-line interaction. Moreover, probability is also supported through standard Python syntax and third-party dependencies absence although testing was conducted on a primary environment. Performance is satisfactory for smaller datasets, and linear searching is unlikely to develop noticeable delay at this scale, but with an increased number of records, the design becomes less efficient.
[bookmark: _Toc236138792]4.3 Strengths of the Solution	
The main strengths of this application are its close alignment between design, requirements, and implementation. Pseudocode, flowcharts, source code, and test evidence is managed for each mandatory feature that creates a clear traceability chain. Focused functions are used to improve readability because validation, control, lookup, and record manipulation are separated instead of combined in a larger routine. The helper function is helpful as it provides additional consistency. normalise_text() confirms that duplicate searching and checking apply similar comparison rules, while find_device() centralises record retrieval. This minimises the repeated code and lowers the risk that different features behave in an inconsistent way. Moreover, the controlled status dictionary also strengthens reliability because it prevents unsupported values and establishes predictable data. Furthermore, validation also supports reliability because invalid inputs are intercepted before stored data can be changed and the program returns in a safe way to the main menu [17]. It was confirmed by the formal test results, including missing devices, blank
inputs, invalid status choices, and empty list conditions
[bookmark: _Toc236138793]4.4 Limitations of the Solution
One of the main problems is an absence of persistent data storage because the records are held only in the case of memory, and all device information is lost after closure of the application. This tends to restrict the system to demonstration and short-session use. The exact-name search also limits flexibility; however, normalisation handles case and capitalisation, and for these users should still enter the complete device name. The programs do not have the function of deleting devices, changes in location and editing names of devices. Moreover, the console line is also less accessible than the graphical interface for non-technical users [18]. The system does not authenticate users, communicate with actual smart devices, or record timestamps. 
[bookmark: _Toc236138794]4.5 Future Improvements
Improvements can be made with future versions by adding persistent storage through CSV, JSON, or a database, alongside deletion, editing, filtering, and partial search. Furthermore, usability can be increased through a graphical interface; however, automated tests and execution across platforms will also strengthen verification. Additionally, a large deployment will need permissions, authentication, and stronger security. Moreover, integration of real IoT can be considered later, although this will introduce greater networking, error handling, and infrastructure requirements. 
[bookmark: _Toc236138795]4.6 Personal Reflection
The current project can strengthen my information of abstraction, decomposition, and the association between executable code and design documentations steps. Incremental development measured the importance of testing value before integration and debugging strengthened the function order importance, separating code defects from testing errors. Traceability records, flowcharts, test logs, and pseudocode also elaborated that even a small program needs disciplined documentation. In addition, maintainability does not depend on the correct output, but it is based on structure, clear naming, reliable evidence, and validation [19].
[bookmark: _Toc236138796]5. Conclusion
	The Smart Home Device Manager was ceeated to manage the need for the structured and simple method of recording smarter device location, the current operational status in the Bright Minds Academy. For this four mandatory requirements were implemented that he;p the users to add devices, update statuses, reviewed all stored recordsm and search for the device by name. The solution informed the practical aplicatuionof various tools including algorithm design, abstraction, data structures, decomposition, validation, control flow and functional programing principles. The basic list of dictionaries was applied for the proportionate in-memory data model. However, reusable helper functions also supported a continuous device loop and text comparison. The flowcharts' usage, requirements traceability matrix and pseudocode ensured that the design was aligned with both the implementations and the formal test plan. Furthermore, testing confirmed that all 21 normal, invalid, and edge cases passed. The program handled blank inputs, invalid menus, duplicate names, empty collections, unchanged status choices, and missing devices without unexpected termination. The results serve as evidence that the application operates in a reliable way in the defined scope. 
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"""
ACCA5036 - Scripting and Programming Concepts
Smart Home Device Manager

"""


def show_menu():
    """Display the main menu options."""

    # Show the choices available to the user
    print("\n=== Smart Home Device Manager ===")
    print("1. Add new device")
    print("2. Update device status")
    print("3. View all devices")
    print("4. Search for a device")
    print("5. Exit")


def normalise_text(value):
    """Remove surrounding spaces and convert text to lowercase."""

    # Normalising text makes name comparisons case-insensitive
    return value.strip().lower()


def find_device(devices, device_name):
    """Return a matching device dictionary or None if not found."""

    # Check each stored device until a matching name is found
    for device in devices:
        if normalise_text(device["name"]) == normalise_text(device_name):
            return device

    return None


def add_device(devices):
    """Add a new device, its location and its default status."""

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

    # Prevent an empty device name from being stored
    if device_name == "":
        print("Error: Device name cannot be empty.")
        return

    # Device names must be unique
    if find_device(devices, device_name) is not None:
        print("Error: A device with this name already exists.")
        return

    location = input("Enter the room or location: ").strip()

    # Every device must have a room or location
    if location == "":
        print("Error: Room or location cannot be empty.")
        return

    # Store the device details together in one dictionary
    new_device = {
        "name": device_name,
        "location": location,
        "status": "Offline"
    }

    # Add the new dictionary to the main device list
    devices.append(new_device)

    print(
        f"Success: '{device_name}' was added in "
        f"'{location}' with status 'Offline'."
    )


def update_device_status(devices):
    """Update the status of an existing device."""

    # A status cannot be updated when no devices are stored
    if len(devices) == 0:
        print("Error: No devices are available. Please add a device first.")
        return

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

    if device_name == "":
        print("Error: Device name cannot be empty.")
        return

    # Search for the device entered by the user
    device = find_device(devices, device_name)

    if device is None:
        print("Error: Device not found.")
        return

    print(f"Current status: {device['status']}")
    print("1. Online")
    print("2. Offline")
    print("3. Under Maintenance")

    status_choice = input("Select the new status (1-3): ").strip()

    # Map each numeric choice to an allowed device status
    status_options = {
        "1": "Online",
        "2": "Offline",
        "3": "Under Maintenance"
    }

    if status_choice not in status_options:
        print("Error: Please select a status from 1 to 3.")
        return

    new_status = status_options[status_choice]

    # Avoid updating the device when its status is already selected
    if device["status"] == new_status:
        print(
            f"Notice: '{device['name']}' already has "
            f"status '{new_status}'."
        )
        return

    old_status = device["status"]

    # Replace the old value in the device dictionary
    device["status"] = new_status

    print(
        f"Success: '{device['name']}' status changed "
        f"from '{old_status}' to '{new_status}'."
    )


def view_devices(devices):
    """Display all registered devices and their details."""

    if len(devices) == 0:
        print("No devices are currently registered.")
        return

    print("\n=== Registered Devices ===")

    # Display each device with a number starting from one
    for index, device in enumerate(devices, start=1):
        print(f"{index}. Device: {device['name']}")
        print(f"   Location: {device['location']}")
        print(f"   Status: {device['status']}")
        print("-" * 40)

    print(f"Total devices: {len(devices)}")


def search_device(devices):
    """Search for a device and display its details."""

    if len(devices) == 0:
        print("Error: No devices are available to search.")
        return

    search_name = input("Enter the device name to search: ").strip()

    if search_name == "":
        print("Error: Search term cannot be empty.")
        return

    # Reuse the helper function instead of writing another search loop
    device = find_device(devices, search_name)

    if device is None:
        print("No matching device was found.")
        return

    print("\n=== Device Search Result ===")
    print(f"Device: {device['name']}")
    print(f"Location: {device['location']}")
    print(f"Status: {device['status']}")


def main():
    """Run the Smart Home Device Manager program."""

    # This list stores all device dictionaries during the program
    devices = []

    # Repeat the menu until the user chooses option 5
    while True:
        show_menu()

        choice = input("Enter your choice (1-5): ").strip()

        if choice == "1":
            add_device(devices)

        elif choice == "2":
            update_device_status(devices)

        elif choice == "3":
            view_devices(devices)

        elif choice == "4":
            search_device(devices)

        elif choice == "5":
            print("Exiting Smart Home Device Manager...")
            break

        else:
            print("Error: Please enter a number from 1 to 5.")


# Run main() only when this file is executed directly
if __name__ == "__main__":
    main()

55
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All 21 normal, invalid and edge tests passed. The table records the full relationship between the tested requirement, input, expected behaviour and retained evidence.

[bookmark: _Toc236138818]Table 12: Complete Manual Black-Box Test Log
	Test ID
	Requirement and scenario
	Test type
	Input or test steps
	Expected and actual result
	Evidence 
	Outcome

	TC01
	Display the main menu
	Normal
	Run the final program
	Five menu options were displayed correctly.
	Figure 6
	Pass

	TC02
	Reject an unsupported menu choice
	Invalid
	Enter a number outside 1–5
	The program displayed Error: Please enter a number from 1 to 5. and continued.
	Figure 6
	Pass

	TC03
	Reject a blank menu choice
	Invalid
	Press Enter without entering a choice
	The same controlled menu error was displayed and the program continued.
	Figure 6
	Pass

	TC04
	Add a valid device and location
	Normal
	Select option 1 and enter a unique name and valid location
	The device was stored with the default status Offline, and a success message appeared.
	Figure 7
	Pass

	TC05
	Reject a blank device name
	Invalid
	Select option 1 and press Enter for the name
	Error: Device name cannot be empty. was displayed, and no record was added.
	Figure 14
	Pass

	TC06
	Reject a blank location
	Invalid
	Enter a valid device name but leave the location blank
	Error: Room or location cannot be empty. was displayed, and no incomplete record was added.
	Figure 15
	Pass

	TC07
	Reject a case-variant duplicate
	Edge
	Enter an existing device name using different capitalisation
	The duplicate was detected through normalised comparison and rejected.
	Figure 7
	Pass

	TC08
	Attempt an update when the list is empty
	Edge
	Select option 2 before adding a device
	The program displayed Error: No devices are available. Please add a device first.
	Figure 16
	Pass

	TC09
	Change status from Offline to Online
	Normal
	Find an existing device and select status option 1
	The status changed from Offline to Online, and a confirmation message appeared.
	Figure 8
	Pass

	TC10
	Change status to Under Maintenance
	Normal
	Find an existing device and select status option 3
	The selected device status changed to Under Maintenance.
	Figure 9
	Pass

	TC11
	Reject an unsupported status choice
	Invalid
	Enter a value outside status choices 1–3
	Error: Please select a status from 1 to 3. was displayed, and the stored status remained unchanged.
	Figure 9
	Pass

	TC12
	Update a nonexistent device
	Invalid
	Enter a device name that is not stored
	Error: Device not found. was displayed without modifying the list.
	Figure 10
	Pass

	TC13
	Select the device’s existing status
	Edge
	Choose the status already assigned to the device
	A notice confirmed that the device already had that status, and no unnecessary assignment occurred.
	Figure 17
	Pass

	TC13A
	Enter a blank device name during update
	Invalid
	Select option 2 and press Enter for the name
	Error: Device name cannot be empty. was displayed.
	Figure 10
	Pass

	TC14
	View devices when the list is empty
	Edge
	Select option 3 before adding records
	No devices are currently registered. was displayed safely.
	Figure 18
	Pass

	TC15
	Display multiple registered devices
	Normal
	Add two valid devices and select option 3
	Both records, their locations, statuses and the correct total were displayed.
	Figure 11
	Pass

	TC16
	Search when the list is empty
	Edge
	Select option 4 before adding records
	Error: No devices are available to search. was displayed.
	Figure 12
	Pass

	TC17
	Perform a case-insensitive search
	Edge
	Enter an existing name using uppercase letters and surrounding spaces
	The correct device, location and status were returned through normalised matching.
	Figure 12
	Pass

	TC18
	Search for a nonexistent device
	Invalid
	Enter a name not contained in the list
	No matching device was found. was displayed without changing stored data.
	Figure 13
	Pass

	TC19
	Reject a blank search term
	Invalid
	Select option 4 and press Enter for the search term
	Error: Search term cannot be empty. was displayed.
	Figure 13
	Pass

	TC20
	Exit the application normally
	Normal
	Select option 5
	The exit message appeared and the control loop terminated normally.
	Figure 13
	Pass
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	Stage
	Development activity
	Issue or decision
	Resolution and outcome

	D01
	Project setup
	A structured location was needed for code, screenshots and supporting records.
	Separate folders were created for Python code, flowcharts, testing screenshots and project records.

	D02
	Menu and control loop
	The program required repeated access to four functions and a controlled exit.
	show_menu() and main() were created, with a while loop and an if–elif–else selection structure.

	D03
	Function organisation
	A development-stage NameError occurred when execution logic was duplicated and a function was called before the program structure was correctly organised.
	All function definitions were placed before the final call to main(), and duplicated execution logic was removed.

	D04
	Device storage
	Related values needed to remain connected and accessible through meaningful field names.
	A list of dictionaries was selected, with name, location and status stored together for each device.

	D05
	Add-device validation
	Blank fields and differently capitalised duplicates could reduce data quality.
	Blank-name and blank-location checks were added. normalise_text() and find_device() were reused to reject case-variant duplicates.

	D06
	Status updating
	Free-text status entry could create inconsistent values.
	A status_options dictionary restricted updates to Online, Offline and Under Maintenance.

	D07
	Unnecessary updates
	Selecting the current status would perform an unnecessary assignment.
	An unchanged-status check was introduced to display a notice and return without modification.

	D08
	Viewing and searching
	Empty collections could produce unclear behaviour if not checked first.
	Early validation was added to the update, view and search functions before list processing.

	D09
	Search consistency
	Separate comparison logic could produce different results across functions.
	find_device() was reused for duplicate detection, updating and searching, while normalise_text() applied a consistent rule.

	D10
	Formal testing
	Normal operation alone did not demonstrate handling of invalid or edge inputs.
	A 21-case manual black-box plan was completed using normal, invalid and edge cases.

	D11
	TC13 execution
	The first TC13 execution used the wrong status choice.
	The case was classified as a test-procedure error, repeated with the intended input and passed. The program code was not changed.

	D12
	Finalisation
	The submitted version needed to remain consistent with the tested version.
	The final source file was frozen, backed up and used for the report listings, Appendix A and GitHub repository.
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[bookmark: _Toc236138820]Table 14: Functional Requirements Traceability
	ID
	Requirement
	Implementation
	Design evidence
	Test evidence
	Status

	FR01
	Add a device and its room or location
	add_device()
	Figure 2 and add-device pseudocode
	TC04–TC07
	Met

	FR02
	Update a device status to Online, Offline or Under Maintenance
	update_device_status()
	Figure 3 and update pseudocode
	TC08–TC13A
	Met

	FR03
	Display all device names, locations and current statuses
	view_devices()
	Figure 4 and view pseudocode
	TC14–TC15
	Met

	FR04
	Search by device name and display its location and status
	search_device(), find_device() and normalise_text()
	Figure 5 and search pseudocode
	TC16–TC19
	Met

	CR01
	Display the menu and route user choices
	show_menu() and main()
	Figure 1 and main-program pseudocode
	TC01–TC03
	Met

	CR02
	End the application through the exit option
	main() option 5 and break
	Figure 1
	TC20
	Met
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[bookmark: _Toc236138821]Table 15:Validation Requirements Traceability
	ID
	Validation requirement
	Implementation evidence
	Test evidence
	Status

	VR01
	Accept only menu choices 1–5
	main() menu-selection structure
	TC02–TC03
	Met

	VR02
	Reject a blank device name during addition
	Blank-name check in add_device()
	TC05
	Met

	VR03
	Reject a blank room or location
	Blank-location check in add_device()
	TC06
	Met

	VR04
	Prevent duplicate device names regardless of capitalisation
	normalise_text() and find_device()
	TC07
	Met

	VR05
	Prevent update operations when no devices exist
	Empty-list check in update_device_status()
	TC08
	Met

	VR06
	Restrict statuses to three approved values
	status_options dictionary
	TC09–TC11
	Met

	VR07
	Reject a nonexistent device during status updating
	find_device() and device is None check
	TC12
	Met

	VR08
	Avoid assigning an unchanged status
	Existing-status comparison
	TC13
	Met

	VR09
	Reject a blank device name during updating
	Blank-name check in update_device_status()
	TC13A
	Met

	VR10
	Handle viewing when no devices exist
	Empty-list check in view_devices()
	TC14
	Met

	VR11
	Handle searching when no devices exist
	Empty-list check in search_device()
	TC16
	Met

	VR12
	Support case-insensitive searching
	strip() and lower() in normalise_text()
	TC17
	Met

	VR13
	Handle a search with no matching record
	device is None check in search_device()
	TC18
	Met

	VR14
	Reject a blank search term
	Blank-search check in search_device()
	TC19
	Met
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[bookmark: _Toc236138822]Table 16: Non-Functional Requirements Traceability
	ID
	Requirement
	Evidence
	Evaluation

	NFR01
	Usability
	Numbered menu, clear prompts, success messages, notices and validation messages
	Met for the intended console environment

	NFR02
	Maintainability
	Purpose-specific functions, descriptive names, docstrings, comments and shared helper functions
	Met for the project scale

	NFR03
	Reliability
	Validation occurs before records are added, searched or modified; all 21 tests passed
	Met within the tested scenarios

	NFR04
	Functional suitability
	All four required operations were implemented and traced to formal tests
	Met

	NFR05
	Portability
	Standard Python syntax was used without external packages
	Partially evidenced because formal testing used one operating system

	NFR06
	Data integrity
	Related values are stored in dictionaries; blank and duplicate records are prevented
	Met during program execution

	NFR07
	Persistence
	Records should remain available after the program closes
	Not implemented; identified as a future improvement
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Figure 2.2: Add New Device Flowchart
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Figure 2.4: View All Devices Flowchart
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Figure 2.5: Search for a Device Flowchart
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BEGIN Main          CREATE an empty list called devices          WHILE TRUE              CALL ShowMenu              INPUT choice            REMOVE surrounding spaces from choice              IF choice = "1" THEN                  CALL AddDevice(devices)              ELSE IF choice = "2" THEN                  CALL UpdateDeviceStatus(devices)              ELSE IF choice = "3" THEN                  CALL ViewDevices(devices)              ELSE IF choice = "4" THEN                  CALL SearchDevice(devices)              ELSE IF choice = "5" THEN                  DISPLAY "Exiting Smart Home Device Manager..."                BREAK              ELSE                  DISPLAY "Error: Please enter a number from 1 to 5."            END IF          END WHILE     END Main  
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FUNCTION ShowMenu          DISPLAY "Smart Home Device Manager"        DISPLAY "1. Add new device"        DISPLAY "2. Update device status"        DISPLAY "3. View all devices"        DISPLAY "4. Search for a device"        DISPLAY "5. Exit"     END FUNCTION  
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FUNCTION NormaliseText(value)          REMOVE surrounding spaces from value        CONVERT value to lowercase          RETURN value     END FUNCTION  
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FUNCTION FindDevice(devices, deviceName)          FOR EACH device IN devices              IF  NormaliseText( device name) =               NormaliseText(deviceName) THEN                  RETURN device              END IF          END FOR          RETURN None     END FUNCTION  
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FUNCTION AddDevice(devices)          INPUT deviceName        REMOVE surrounding spaces from deviceName          IF deviceName is empty THEN              DISPLAY "Error: Device name cannot be empty."            RETURN          END IF          SET existingDevice TO  FindDevice( devices, deviceName)          IF existingDevice is not None THEN  
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DISPLAY "Error: A device with this name already exists."            RETURN          END IF          INPUT location        REMOVE surrounding spaces from location          IF location is empty THEN              DISPLAY "Error: Room or location cannot be empty."            RETURN          END IF          CREATE newDevice as a dictionary containing:              name = deviceName            location = location            status = "Offline"          APPEND newDevice TO devices          DISPLAY device name        DISPLAY location        DISPLAY successful addition message        DISPLAY default status "Offline"     END FUNCTION  
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FUNCTION UpdateDeviceStatus(devices)          IF devices is empty THEN              DISPLAY "Error: No devices are available."            DISPLAY "Please add a device first."            RETURN          END IF          INPUT deviceName        REMOVE surrounding spaces from deviceName          IF deviceName is empty THEN              DISPLAY "Error: Device name cannot be empty."            RETURN          END IF          SET device TO FindDevice(devices, deviceName)          IF device is None THEN  
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         DISPLAY "Error: Device not found."            RETURN          END IF          DISPLAY current device status        DISPLAY "1. Online"        DISPLAY "2. Offline"        DISPLAY "3. Under Maintenance"          INPUT statusChoice        REMOVE surrounding spaces from statusChoice          CREATE statusOptions as a dictionary containing:              "1" = "Online"            "2" = "Offline"            "3" = "Under Maintenance"          IF statusChoice is not contained in statusOptions THEN              DISPLAY "Error: Please select a status from 1 to 3."            RETURN          END IF          SET newStatus TO the status linked to statusChoice          IF device status = newStatus THEN              DISPLAY device name            DISPLAY "already has status"            DISPLAY newStatus            RETURN          END IF          SET  oldStatus TO device status          SET device status TO newStatus          DISPLAY device name        DISPLAY successful status - change message        DISPLAY oldStatus        DISPLAY newStatus     END FUNCTION  
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2.4.2.7 View All Devices   FUNCTION ViewDevices(devices)          IF devices is empty THEN              DISPLAY "No devices are currently registered."            RETURN  


image19.emf
END IF          DISPLAY "Registered Devices"          SET index TO 1          FOR EACH device IN devices              DISPLAY index            DISPLAY device name            DISPLAY device location            DISPLAY device status            DISPLAY separator line              INCREASE index BY 1          END FOR          DISPLAY total number of devices     END FUNCTION  
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FUNCTION  SearchDevice(devices)          IF devices is empty THEN              DISPLAY "Error: No devices are available to search."            RETURN        END IF          INPUT searchName        REMOVE surrounding spaces from searchName          IF searchName is empty THEN              DISPLAY "Error: Search term cannot be empty."            RETURN          END IF          SET device TO FindDevice(devices, searchName)          IF device is None THEN              DISPLAY "No matching device was found."            RETURN          END IF          DISPLAY "Device Search Result"        DISPLAY device name        DISPLAY device location        DISPLAY device status     END FUNCTION  
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Alternative  Advantages  Limitations  Decision  

List of  dictionaries  Groups related fields;  readable; easy to extend;  supports iteration and direct  field updates.  Data is lost when the  program closes; linear search  is required.  Selected  

Parallel lists  Simple initial structure.  Index synchronisation can  fail and relationships between  values are less explicit.  Rejected  

Classes and  objects  Strong encapsulation and  extensibility.  Adds unnecessary  complexity for three fields  and a small dataset.  Not selected  

Database  Persistent, scalable and  suitable for multi - user  systems.  Exceeds the assessment  scope and requires additional  configuration.  Future  improvement  
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Function  Responsibility  Contribution to the   system  

show_menu()  Displays the five menu options.  Separates interface presentation from  control logic.  

normalise_text(val ue)  Removes surrounding spaces  and converts text to lowercase.  Supports consistent duplicate checking  and searching.  

find_device(device s, device_name)  Searches the list and returns a  matching dictionary or  None .  Centralises lookup logic used by several  features.  

add_device(devices )  Validates and stores a new  device record.  Implements the first functional  requirement.  

update_device_stat us(devices)  Validates and changes a stored  status.  Implements controlled status  management.  

view_devices (devic es)  Displays all records and the  total count.  Implements the complete device - list  view.  

search_device(devi ces)  Retrieves and displays one  matching device.  Implements the search requirement.  

main()  Creates the list and controls the  repeating menu.  Coordinates all functions and terminates  the program safely.  
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Design  decision  Selected  approach  Alternative  considered  Justification and trade - off  

User  interface  Console menu  Graphical  interface  A console interface keeps attention on  algorithmic logic and validation. However,  it offers less visual accessibility than a  GUI.  

Record  storage  List of  dictionaries  Parallel lists,  classes or  database  Dictionaries preserve the relationship  among name, location and status. The  trade - off is temporary storage and linear  searching.  

Initial  status  Default value  Offline  Ask the user to  choose a status  when adding  A controlled default guarantees that each  new record is complete. However, the  assumed status may require an immediate  update.  

Device  matching  Exact  normalised  matching  Partial or fuzzy  search  Lowercase and stripped comparison  provides predictable matching and prevents  case - based duplicates. It does not support  incomplete search terms.  

Status  selection  Dictionary  mapping  choices 1 – 3  Free - text status  input  Mapping prevents unsupported values and  reduces spelling inconsistencies. It restricts  status categories to the specified set.  

Validation  structure  Conditional  checks with  early returns  Deeply nested  conditions or  exception  handling  Early returns stop processing when a  precondition fails and keep the successful  path readable. Excessive use could reduce  traceability in a larger function.  

External  libraries  None  Third - party  packages  Built - in Python functionality satisfies all  requirements without installation  dependencies. The program therefore  remains portable but does not gain  advanced interface or persistence features.  
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‘Display the main menu options.

print("\n=== Smart Home Device Manager
print("L. Add new device")

print("2. Update device status”)
print("3. View all devices")

print("4. Search for a device")
print("s. Exit")
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153 def main():

184 Run the Smart Home Device Manager program.
185

186

187 devices = []

188

189

19 while True:

191 show_menu()

192

193 choice = input("Enter your choice (1-5): ").strip()
198

195 if choice == "I

19 add_device(devices)

197

198 elif choice == "2

199 update_device_status(devices)

200

201 elif choice

202 view devices(devices)

203

208 elif choice

205 search_device(devices)

206

207 elif choice

208 print("Exiting Smart Home Device Manager.
209 break

210

211 else:

212 print("Error: Please enter a number from 1 to 5.")
213

213

215

216

217
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def normalise_text(value):
Remove surrounding spaces and convert text to lowercase.

return value.strip().lower()

def Find_device(devices, device_name):
Return a matching device dictionary or None if not found.

For device in devices:
if normalise_text(device["name"]) == normalise_text(device_name):
return device

return None
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def add_device(devices):

# Prevent an emp

if device_name
print("Error: Device name cannot be empty.”)
return

e names must be uni
if find_device(devices, device name) is not None!

print("Error: A device with this name already exists.”)

return

location = input("Enter the room or locatior

‘Add a new device, its location and its default status.

Lstrip()

uccess: *{device_name}’ was added i
{location}' with status 'Offline’
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def

def

update_device_status(devices]
""Update the status of an existing device.

if len(devices)
print("Error: No devices are available. Please add a device first.”)
return

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

if device_name
print("Error: Device name cannot be empty.”)
return

# Search for the devi red by the user
device = find_device(devices, device_name)

if device is Non
print("Error: Device not found.")
return

print(f"Current status: {device['status']}")
print("1. Online’

print("3. Under Maintenance")

status_choice = input("Select the new status (1-3): ").strip()

# Map each num
status_options

if status_choice not in status_options:
print("Error: Please select a status from 1 to 3.")
return

new_status = status_options[status_choice]

hen
new_status

if device]
print(
FNotice: '{device['name’]}" already has
Fstatus *{new_status}’.

)

return
old_status = device["status"]
d

"Success: '{device['name’]}" status changed "
"from '{old_status}’ to '{new_status}'.

view_devices(devices):
"""Display all registered devices and their details.

if len(devices)
print("No devices are currently registered.”)
return

print("” Registered Devices

for index, device in enumerate(devices, start=l
print(£"{index} . Device: {device[nane’]}
Location: {device[ location’]}")
Status: {device[ status’])")
" = a0

print(f"Total devices: {len(devices)}")




image29.png
138
139
140
141
142
143
143
145
145
147
145
149
150
151
152
153
154
155

devices(devices):
isplay all registered devices and their details.

if len(devices) == 0:
print("No devices are currently registered.”)
return

print("\n=== Registered Devices ===")

cach device with a nunber starting

for index, device in enumerate(devices, start=1)
print(f"{index}. Device: {device[ nane’]}")
print("  Location: {device['location’]}")
print(f"  Status: {device['status’]}"
print("-" * 42)

print(f"Total devices: {len(devices)}")
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rch_device(devices):
‘Search for a device and display its details

if len(devices) == 0:
print("Error: No devices are available to search.”)
return

search_name = input(“Enter the device name to search:

)-strip()

if search_name

print("Error: Search term cannot be empty.”)
return

r fun d
Find_device(devices, search_name)

if device is None:
print("No matching device was found.")
return

print( Device Search Result

print(f"Device: {device[name’]}")
print(f"Location: {device['location’]}")
print(f"Status: {device['status’]}")
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Validation  condition  Function  Program response  Effect on data  

Invalid or blank  menu choice  main()  Displays a choice - range error.  No change  

Blank device  name  add_device()   and  update_device_status()  Displays a device - name error.  No change  

Duplicate  device name  add_device()  Displays a  duplicate - record  error.  No duplicate  added  

Blank location  add_device()  Displays a location  error.  No incomplete  record added  

Empty device  list  Update, view and search  functions  Displays a context - specific message.  No change  

Device not  found  Update and search functions  Displays a missing - device message.  No change  

Invalid status  option  update_device_status()  Displays a status - range error.  Existing status  retained  

Selected status  already current  update_device_status()  Displays an  informational  notice.  No unnecessary  assignment  

Blank search  term  search_device()  Displays a search - term error.  No change  
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Component  Configuration  Relevance  

Operating system  Windows 10  Host environment used for development  and execution.  

Integrated development  environment  Thonny 5  Used to edit, run and observe console  output.  

Programming language  Python 3  Executes the final source code.  

Application type  Console - based  Tests were performed through menu  input and displayed output.  

Storage model  In - memory list of  dictionaries  Records were reset whenever the  program restarted.  

Test method  Manual black - box  testing  Inputs and outputs were compared with  predefined expectations.  

Evidence  Screenshots and final  test log  Demonstrates actual execution and  recorded outcomes.    
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Error category  Project example  Resolution  

Runtime error  Undefined function caused a  NameError .  Reordered definitions and removed  duplicated execution logic.  

Logical risk  Case variants could be treated as  different devices.  Introduced normalised comparison.  

Validation  condition  Blank or unsupported input.  Added conditional checks and early  returns.  

Test - execution  error  Incorrect value entered during  TC13.  Repeated the test using the specified  input.    

   

    jk  
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Requirement  Evaluation  Evidence  

Add device and  location  Fully achieved with blank and duplicate validation.  TC04 – TC07  

Update device status  Fully achieved for all three permitted statuses.  TC08 – TC13A  

View all devices  Fully achieved for empty and populated  collections.  TC14 – TC15  

Search by device name  Fully achieved using exact normalised matching.  TC16 – TC19  
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