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[bookmark: _Toc229573415]Introduction


This assignment explores the fundamental concepts and practical applications of modern operating systems, with a particular focus on command-line interfaces, scripting, and system administration in both Windows and Linux environments. Operating systems play a critical role in managing computer hardware, software resources, processes, memory, filesystems, and network communication. As technology continues to evolve, system administrators and IT professionals increasingly rely on scripting and automation tools to improve efficiency, security, and system management.
The report examines the key functions of operating systems, demonstrates the use of Windows PowerShell and Linux command-line utilities, and analyses scripting techniques used to automate administrative tasks. By comparing Windows and Linux environments, this assignment highlights the importance of command-line tools and scripting languages in modern computing and enterprise system administration.

1. [bookmark: _Toc229573416]Key functions of general Operating Systems



1.1. [bookmark: _Toc229573417]Introduction

An Operating System (OS) is the foundational software that manages all hardware and software resources on a computer. It acts as an intermediary between applications and the physical hardware, providing essential services that enable users and programs to function efficiently [1, p. 3]. Popular general-purpose operating systems include Microsoft Windows 10/11, Apple macOS, and Linux distributions such as Ubuntu. Despite differences in interface and architecture, all share core functional areas described in this document.

1.2. [bookmark: _Toc229573418]User Interface Provision (GUI & CLI)

The OS provides two primary modes of interaction. The Graphical User Interface (GUI) allows users to interact through windows, icons, menus, and pointers — making computing accessible to non-technical users. Windows offers its Start Menu and Desktop environment; macOS provides the Finder and Dock; Linux desktops such as GNOME or KDE offer comparable graphical shells.
The Command-Line Interface (CLI) offers direct text-based control. Windows provides Command Prompt (cmd.exe) and the more powerful PowerShell; Linux and macOS use Bash or Zsh terminals. The CLI is preferred by administrators and developers for automation, scripting, and remote management tasks. 


1.3. [bookmark: _Toc229573419]Memory & Process Management

The OS is responsible for allocating and deallocating RAM to running applications, managing virtual memory (using disk space as extended RAM via paging) [2, pp. 153-189], and scheduling CPU time among competing processes. Modern OS use preemptive multitasking — the scheduler rapidly switches CPU time between processes, giving the illusion of simultaneous execution.
On Windows, Task Manager (Ctrl+Shift+Esc) and Resource Monitor provide real-time views of CPU usage, memory consumption, disk activity, and network traffic per process. Linux equivalents include top, htop, and /proc filesystem entries. macOS offers Activity Monitor for the same purpose.
	Fig.1 Windows Task Manager
	Fig.2 Htop command in Ubuntu
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1.4. [bookmark: _Toc229573420]File System Management

The file system organizes persistent data on storage devices into a hierarchical structure of files and directories (folders). The OS manages file creation, deletion, reading, writing, and permissions. Windows primarily uses NTFS (New Technology File System) which supports large volumes, file-level security, encryption (EFS), and journaling. Linux supports ext4, Btrfs, and XFS among others [3]; macOS uses APFS (Apple File System) [4].
File Explorer on Windows provides a GUI for browsing the file system, managing files, and configuring properties. The command line equivalents are dir, cd, copy (Windows) or ls, cp, mv, chmod (Linux/macOS). File permissions control read/write/execute access for users, groups, and others — critical for multi-user systems.






	Fig.3 Windows file manager
	Fig.4 Files in Ubuntu
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1.5. [bookmark: _Toc229573421]Device Management (I/O Devices & Device Drivers)

The OS manages communication between the computer and hardware peripherals (printers, displays, keyboards, network cards, USB devices) through device drivers — software modules that translate generic OS commands into hardware-specific instructions. Without correct drivers, hardware cannot function.
Windows Device Manager (devmgmt.msc) provides a full inventory of all installed hardware and their driver status. Yellow warning icons indicate missing or faulty drivers. Administrators can update, roll back, or disable drivers directly. Linux uses the lspci and lsusb commands, and drivers are often included in the kernel or installed via package managers. [5] macOS manages this through System Information and System Preferences.

	Fig.5  Windows device manager
	Fig.6 lspci and lsusb commands in Linux
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1.6. [bookmark: _Toc229573422]Network Management & System Security

Modern OS include comprehensive networking stacks that manage wired (Ethernet) and wireless (Wi-Fi) connections, TCP/IP configuration, DNS resolution, and VPN support. Windows Network & Sharing Centre and the Settings > Network panel allow connection management, IP configuration, and proxy settings. Linux uses tools such as nmcli, ip, and ifconfig; macOS uses System Preferences > Network.
Security functions are integral to the OS. Windows Defender provides built-in antivirus and Windows Defender Firewall controls inbound and outbound traffic by application and port [6]. User Account Control (UAC) prevents unauthorized privilege escalation. Linux enforces security through file permissions, SELinux/AppArmor, and iptables/nftables firewalls (While iptables is the legacy standard, nftables is its modern successor). macOS employs Gatekeeper, SIP (System Integrity Protection), and XProtect.

	Fig.7 Windows Defender Firewall
	Fig.8 Linux nftables
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1.7. [bookmark: _Toc229573423]Disk Management & System Reliability (Additional)

The OS also handles physical storage management. Windows Disk Management (diskmgmt.msc) allows users to initialize, partition, format, and assign drive letters to disks. Linux uses tools such as fdisk, parted, and the GParted GUI; macOS uses Disk Utility.


	Fig.9 Windows disk management
	Fig.10 Gparted in Linux
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The Windows Reliability Monitor (perfmon /rel) provides a historical stability index (1–10 scale) tracking application crashes, system failures, and Windows updates over time [7]. It helps administrators identify patterns of instability. Equivalent diagnostics on Linux include journalctl and dmesg; macOS offers Console.app for system log analysis.


2. [bookmark: _Toc229573424]Use of Windows CLI Commands


PowerShell is a cross-platform task automation solution made up of a command-line shell, a scripting language, and a configuration management framework [8].


2.1. [bookmark: _Toc229573425]Monitoring and Terminating Processes

· Get-Process cmdlet is used to display currently running processes. It retrieves a list of all active processes and provides detailed data about their resource consumption. To filter the results, switches as -Name (retrieves processes by their name), -Id (retrieves a process using its Process ID) and -IncludeUserName (displays the username associated with each process) are very useful. Get-Process is often combined with Where-Object to filter processes based on specific conditions such as CPU usage, memory usage, or process name. For example, in Fig.11 is used to return processes using more than 100 MB of memory(WS(K) column).

Fig. 11. Get-Process | Where-Object { $_.WS -gt 100MB } | Sort-Object WorkingSet -Descending
[image: ]
· In addition to Get-Process, Get-CimInstance Win32_Process, Provides much deeper metadata as shown in Fig. …  “Get-CimInstance Win32_Process | Select-Object Name, CommandLine” is returning the command line used to start the process or the parent process ID as shown in Fig. 12 below.

Fig. 12 Get-Ciminstance W32_Process
[image: ]


· Stop-Process handles termination of a process. It can be used with switches like: -Name, -Id, -Force (to terminate the process immediately) or -PassThru (displays the stopped process object).

2.2. [bookmark: _Toc229573426]Navigating and Manipulating Filesystems

· Get-ChildItem it’s actually a navigation engine that works across files, the registry, certificates, and more. Parameters to use: -Recurse (Look in subfolders), -Force (show hidden files),  -Filter *.ext (find specific extension), -Depth <number> (limit search depth).



Fig. 13 Get Childitem
[image: ]
· New-Item is used to create structured directories or empty files efficiently. 
· Copy-Item allows you to replicate entire directory trees, but for efficiency must be used with switches as: -Recurse (to copy a folder and everything inside), -Force (It won't overwrite a file that already exists or copy into a read-only directory without this switch) and -PassThru (to shown what was copied).

2.3. [bookmark: _Toc229573427]Connectivity Diagnostics

· Test-NetConnection cmdlet (replaces ping,telnet and tracert) provides detailed ICMP and port-level diagnostics. 
Fig. 14 Ping
[image: ]
 
· Get-NetIPAddress is the modern PowerShell equivalent that turns the networking data into a searchable, filterable object. The output can be filtered by ip, interface name or id and protocol [9].

2.4. [bookmark: _Toc229573428]Local Identity Administration

· Get-LocalUser retrieves the local user accounts on the computer. It provides a snapshot of who has an account, whether they are active, and when they last logged in.
Fig. 15 Get-localuser
[image: ]
· New-LocalUser to provision new system access. 
· Disable-LocalUser: Suspends an account so the user cannot log on, which is a standard security practice during employee offboarding.  
· Remove-LocalUser: Permanently deletes an account.

2.5. [bookmark: _Toc229573429]Automating System Operations

PowerShell interacts with the Task Scheduler through Get-ScheduledTask for monitoring. 

Fig. 16 Get-ScheduledTask with -State filter
[image: ]
Creating a task is a multi-step process in PowerShell where you define the components separately before registering them as a single unit [10].  
· New-ScheduledTaskAction: Specifies the executable or script to run.  
· New-ScheduledTaskTrigger: Sets the schedule (e.g., daily, at logon, or on a specific event).  
· Register-ScheduledTask: Binds the action and trigger together into a named task on the system.
Once a task is automated, administrators need to verify it works without waiting for the scheduled time.  
· Start-ScheduledTask: Manually triggers a task to run immediately, regardless of its schedule.
·  Stop-ScheduledTask: Forcefully terminates a running instance of a scheduled task.  





3. [bookmark: _Toc229573430]Use of Linux OS CLI commands

3.1. [bookmark: _Toc229573431]Monitoring and Terminating Processes
Managing system resources requires viewing active processes and terminating unresponsive ones. ps (Process Status) or the interactive top utility retrieves list data, while kill handles termination by sending specific signals to a Process ID (PID). For a more modern, visual approach, htop is the go-to for many administrators [11].
Fig. 16 Htop
[image: ]

3.2. [bookmark: _Toc229573432]Navigating and Manipulating Filesystems
Using ls with various flags (like -la) allows for detailed file discovery. touch is used to create empty files, while mkdir creates structured directories. To replicate entire directory trees, cp -r (recursive copy) is the standard command.

3.3. [bookmark: _Toc229573433]Connectivity Diagnostics
The ping and nc/Netcat commands are widely used for network diagnostics. ping tests host reachability and round-trip latency using ICMP Echo Request messages, while nc/Netcat supports TCP and UDP connectivity testing, including port-level checks [12]. For local interface data and IP configuration, the ip addr command provides granular details on all network adapters.


Fig. 17 ip addr
[image: ]

3.4. [bookmark: _Toc229573434]Local Identity Administration
· Administrators use getent passwd or inspect the /etc/passwd file to audit account security status. [13]
Fig. 18 Getent passwd
[image: ]
· useradd command is used to provision new system access.
· usermod -L: Locks (suspends) an account by prefixing the encrypted password with a "!", ensuring the user cannot log on during offboarding.
· userdel -r: Permanently deletes an account and, with the -r flag, removes their home directory.

3.5. [bookmark: _Toc229573435]Automating System Operations
Linux interacts with the cron daemon for scheduled tasks. Monitoring is handled via crontab -l, which lists all scheduled jobs for the current user. [14]
Fig. 19 Crontab
[image: ]
Creating a task (a "cron job") involves a specific syntax representing minutes, hours, days, months, and weekdays.
crontab -e: Opens the configuration file to add or Specifiy the executable or script to run and set the schedule.
systemctl: While cron handles scheduling, modern Linux uses systemd timers for more complex triggers.
Once a task is automated, administrators often need to verify the script manually.
· ./script_name.sh: Manually triggers the script to run immediately to verify logic.
· killall [process name]: Forcefully terminates a running instance of a script or process if it hangs.




4. [bookmark: _Toc229573436]Use of Windows OS scripts

This PowerShell script demonstrates several important programming and scripting concepts used in Windows system administration. The script is designed as a simple “System Health Check Tool” that allows the user to select different maintenance and monitoring tasks from a menu-driven interface.
Fig.20 Main Menu
[image: ]
The script begins with multiple functions, which are reusable blocks of code used to perform specific tasks. Functions such as Show-SystemInfo, Show-HighMemoryProcesses, and Test-WebsiteConnection help organise the script into logical sections. In PowerShell, functions are declared using the function keyword followed by the function name and curly braces {} [15].
Fig. 21 System information
[image: ]

Fig.22 High memory processes
[image: ]

Fig. 23 Website connections
[image: ]
The script demonstrates the use of parameters inside functions using the param() block. For example: “param (
  				  [int]$MemoryLimitMB = 200
)”
defines an integer parameter with a default value of 200. PowerShell allows parameter typing using square brackets such as [int] and [string], which improves validation and reliability.
Several variables are used throughout the script. Variables in PowerShell always begin with a dollar sign ($). Examples include $defaultMemoryLimit, $websites, and $userName. Variables are used to store user input, arrays, and configuration values that can be reused later in the script.
The script includes user input using the Read-Host command. For example: $userName = Read-Host "Enter your name" prompts the user to type a value which is then stored in a variable. Output is displayed using Write-Host.
An if statement is used to make decisions based on conditions. For example, the script checks whether the user entered a custom memory limit or left the field blank. PowerShell conditions are placed inside parentheses () and code blocks inside curly braces {}.
The script also demonstrates a switch statement, which functions similarly to a case statement in other languages. The switch menu allows the program to execute different actions depending on the user’s menu selection.
Different types of loops are included. A do-while loop repeatedly displays the menu until the user chooses to exit, while a foreach loop iterates through the $websites array and tests connectivity to each website.
Finally, the script uses PowerShell cmdlets such as Get-Process, Get-PSDrive, and Test-Connection to retrieve live system information, demonstrating how PowerShell combines scripting with system administration tools. The code for this script is attached to Appendix.

Fig.24 Free space on C: drive
[image: ]


5. [bookmark: _Toc229573437]Use of Linux Scripting


This Bash script demonstrates several core programming and scripting concepts commonly used in Linux shell environments and is an attempt to recreate the previous PowerShell script. The script begins with the shebang line (#!/bin/bash), which tells the operating system to execute the file using the Bash shell interpreter.
The script uses variables to store reusable data. For example, default_memory_limit=200 stores a numeric value that can later be referenced throughout the program. Variables in Bash are assigned without spaces around the equals sign and accessed using the $ symbol, such as $default_memory_limit.
Fig.25 High memory processes
[image: ]
Several functions are defined to organise the code into reusable sections. Functions such as show_system_info() and test_website_connection() allow specific tasks to be executed multiple times without repeating code. Function parameters are passed using $1, $2, and so on.





Fig.26 System information
[image: ]

The script also demonstrates user input using the read command. For example, read -p "Enter your name: " user_name prompts the user to enter information, which is then stored in a variable. This allows the script to interact dynamically with the user.
Fig.27 Username displayed
[image: ]
An if statement is used to make decisions based on conditions. For example: if [ "$memory_mb" -gt "$memory_limit_mb" ] checks whether a process is using more memory than the specified limit. If the condition is true, the corresponding commands are executed. Bash uses square brackets to evaluate conditions and operators such as -gt (greater than), -eq (equal), and -lt (less than).
The script includes a case statement to create a menu system. The case structure allows different blocks of code to run depending on the user’s menu choice. This is more efficient and readable than using multiple if statements for menu options.
Different types of loops are demonstrated. A while loop repeatedly displays the menu until the user chooses to exit, while a for loop iterates through an array of website names.

Fig.28. Testing connections
[image: ]
Overall, the script demonstrates how Bash syntax can combine variables, conditions, loops, arrays, functions, and user interaction to automate system administration tasks efficiently in Linux. The code for this script is attached to Appendix too.



6. [bookmark: _Toc229573438]Conclusions


This assignment examined the core functions of modern operating systems and demonstrated how command-line tools and scripting languages are used in both Windows and Linux environments. The report highlighted the importance of operating systems in managing hardware resources, processes, memory, filesystems, networking, and security functions. It also showed how graphical and command-line interfaces provide different methods of system interaction depending on user and administrative requirements.
The practical investigation of Windows PowerShell and Linux CLI commands demonstrated how administrators can monitor processes, manage filesystems, configure networks, control user accounts, and automate system tasks efficiently. In addition, the scripting sections illustrated how PowerShell and Bash scripts can combine variables, loops, conditions, functions, and user input to automate repetitive administrative operations and improve system management.
Overall, the assignment demonstrates that scripting and command-line administration are essential skills in modern IT environments. Both Windows and Linux provide powerful tools for automation, troubleshooting, and system administration, although they differ in syntax and implementation. Understanding these technologies is important for improving efficiency, maintaining security, and supporting reliable computer system operations.
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8. [bookmark: _Toc229573440]Appendix

8.1. [bookmark: _Toc229573441]Powershell Script

# System Health Check Script #
# The functions definition

function Show-SystemInfo {
    Write-Host "`n--- System Information ---"

    Get-CimInstance Win32_ComputerSystem
        Format-Table -AutoSize
}

function Show-HighMemoryProcesses {
    param (
        [int]$MemoryLimitMB = 200
    )

    Write-Host "`n--- Processes Using More Than $MemoryLimitMB MB ---"

    $processes = Get-Process |
        Where-Object { $_.WorkingSet64 -gt ($MemoryLimitMB * 1MB) } |
        Sort-Object WorkingSet64 -Descending |
        Select-Object ProcessName, Id,
            @{Name="MemoryMB";Expression={[math]::Round($_.WorkingSet64 / 1MB, 2)}}

    if ($processes) {
        $processes | Format-Table -AutoSize
    } else {
        Write-Host "No processes found above $MemoryLimitMB MB."
        Write-Host "`nShowing top 10 memory-using processes instead:"

        Get-Process |
            Sort-Object WorkingSet64 -Descending |
            Select-Object -First 10 ProcessName, Id,
                @{Name="MemoryMB";Expression={[math]::Round($_.WorkingSet64 / 1MB, 2)}} |
            Format-Table -AutoSize
    }
}

function Test-WebsiteConnection {
    param (
        [string]$Website
    )

    Write-Host "`n--- Testing Connection to $Website ---"

    if (Test-Connection -ComputerName $Website -Count 2 -Quiet) {
        Write-Host "Connection to $Website was successful."
    } else {
        Write-Host "Connection to $Website failed."
    }
}

function Show-CDriveFreeSpace {
    Write-Host "`n--- Free Space on C: Drive ---"

    $drive = Get-PSDrive -Name C

    Write-Host "Drive: C:"
    Write-Host "Used Space: $([math]::Round($drive.Used / 1GB, 2)) GB"
    Write-Host "Free Space: $([math]::Round($drive.Free / 1GB, 2)) GB"
}

# Variables
$defaultMemoryLimit = 200

# Array
$websites = @("google.com", "microsoft.com", "uwtsd.com")

# User input
$userName = Read-Host "Enter your name"
Write-Host "`nHello, $userName. Welcome to the System Health Check Tool."


# The menu
do {
    Write-Host "`n========== MENU =========="
    Write-Host "1. Show system information"
    Write-Host "2. Show high memory processes"
    Write-Host "3. Test website connections"
    Write-Host "4. Show free space on C: drive"
    Write-Host "5. Exit"

    $choice = Read-Host "Choose an option"

    switch ($choice) {

        "1" {
            Show-SystemInfo
        }

        "2" {
            $limitInput = Read-Host "Enter memory limit in MB, or press Enter for default $defaultMemoryLimit MB"

            if ([string]::IsNullOrWhiteSpace($limitInput)) {
                $memoryLimit = $defaultMemoryLimit
            } else {
                $memoryLimit = [int]$limitInput
            }

            Show-HighMemoryProcesses -MemoryLimitMB $memoryLimit
        }

        "3" {
            Write-Host "`nTesting websites..."

            foreach ($site in $websites) {
                Test-WebsiteConnection -Website $site
            }
        }

        "4" {
            Show-CDriveFreeSpace
        }

        "5" {
            Write-Host "Exiting script. Goodbye, $userName."
        }

        default {
            Write-Host "Invalid choice. Please select a number from 1 to 5."
        }
    }

} while ($choice -ne "5")



8.2. [bookmark: _Toc229573442]Linux bash Script

#!/bin/bash

# ==========================================
# System Health Check Script (Bash Version)
# ==========================================

#  Functions 

show_system_info() {
    echo ""
    echo "--- System Information ---"

    echo "Hostname: $(hostname)"
    echo "OS: $(uname -o)"
    echo "Kernel: $(uname -r)"
    echo "Architecture: $(uname -m)"
}

show_high_memory_processes() {

    # Function parameter
    memory_limit_mb=$1

    echo ""
    echo "--- Processes Using More Than ${memory_limit_mb} MB ---"

    found=0

    # Loop through processes
    while read -r pid comm rss; do

        # Convert KB to MB
        memory_mb=$((rss / 1024))

        # If statement
        if [ "$memory_mb" -gt "$memory_limit_mb" ]; then
            echo "PID: $pid | Process: $comm | Memory: ${memory_mb} MB"
            found=1
        fi

    done < <(ps -eo pid,comm,rss --sort=-rss | tail -n +2)

    if [ "$found" -eq 0 ]; then
        echo "No processes found above ${memory_limit_mb} MB."
        echo ""
        echo "Top 10 memory-using processes:"

        ps -eo pid,comm,%mem --sort=-%mem | head -11
    fi
}

test_website_connection() {

    website=$1

    echo ""
    echo "--- Testing Connection to $website ---"

    # If statement
    if ping -c 2 "$website" > /dev/null 2>&1; then
        echo "Connection to $website was successful."
    else
        echo "Connection to $website failed."
    fi
}

show_disk_space() {

    echo ""
    echo "--- Disk Space Information ---"

    df -h /
}

#  Variables

default_memory_limit=200

#  Array 

websites=("google.com" "microsoft.com" "uwtsd.com")

#  User Input 

read -p "Enter your name: " user_name

echo ""
echo "Hello, $user_name. Welcome to the System Health Check Tool."

#  Main Menu 

choice=0

# Do-while style loop
while [ "$choice" != "5" ]; do

    echo ""
    echo "========== MENU =========="
    echo "1. Show system information"
    echo "2. Show high memory processes"
    echo "3. Test website connections"
    echo "4. Show disk space"
    echo "5. Exit"

    read -p "Choose an option: " choice

    #  Case Statement 

    case $choice in

        1)
            show_system_info
            ;;

        2)
            read -p "Enter memory limit in MB (default ${default_memory_limit}): " limit_input

            # If statement
            if [ -z "$limit_input" ]; then
                memory_limit=$default_memory_limit
            else
                memory_limit=$limit_input
            fi

            show_high_memory_processes "$memory_limit"
            ;;

        3)
            echo ""
            echo "Testing websites..."

            # Foreach loop
            for site in "${websites[@]}"; do
                test_website_connection "$site"
            done
            ;;

        4)
            show_disk_space
            ;;

        5)
            echo ""
            echo "Exiting script. Goodbye, $user_name."
            ;;

        *)
            echo "Invalid choice. Please select a number from 1 to 5."
            ;;
    esac

done





8.3. [bookmark: _Toc229573443]Types of Operating Systems Used Today

An operating system, or OS, is the main software that manages a computer or device. It controls hardware resources such as memory, storage, input/output devices and the processor, while also allowing users and applications to interact with the system [16, pp. 12-16]. IBM defines an OS as software that manages hardware and applications by allocating resources such as CPU, memory, file storage and input/output devices. [17] 
One common type is a general-purpose operating system. These are designed for everyday computing on desktops, laptops and workstations. Examples include Microsoft Windows, macOS and Linux. They support multitasking, user accounts, file management, internet access and a wide range of applications. Your notes identify Linux, Windows and macOS as examples of general-purpose OSs. 
A second type is a mobile operating system, which is designed for smartphones, tablets and wearable devices. Mobile OSs focus on touch controls, wireless connectivity, app stores, battery efficiency and security [18, pp. 49-56]. Android is a major example; Google describes Android as an open-source, Linux-based software stack built for many devices and form factors [19].  Apple iOS is another major mobile OS [4].
A network operating system manages computers and resources connected across a network. These systems allow users to share files, printers, email, media and security services. Examples include Windows Server, Unix, FreeBSD and Ubuntu Server. Microsoft describes Windows Server as a platform for connected applications, networks and web services [20]. 
A real-time operating system, or RTOS, is used where tasks must be completed within strict time limits [21]. RTOSs are important in ATMs, aircraft systems, medical devices such as pacemakers, robotics and factory control systems. FreeRTOS is one example of a real-time operating system used in embedded and time-sensitive systems [22]. 
An embedded operating system is built into a specific machine or device [23, pp. 1687-1700]. These OSs are found in point-of-sale terminals, electric vehicles, smart meters, drones, smartwatches and industrial machinery. Examples include Embedded Linux, Windows IoT, FreeRTOS and VxWorks. 
Finally, newer categories include IoT edge operating systems and developing AI or quantum operating systems. IoT edge OSs support smart devices near the edge of networks, while AI and quantum OSs are emerging technologies intended to support more adaptive computing and advanced processing [24].



8.4. [bookmark: _Toc229573444]Engagement with Linkedn’s Learning Powershell online certified course

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]
image5.png
& Device Manager

File Action View Help

e mEEn &8

< & DESKTOP-TOLSTDP.
> 4] Audio inputs and outputs
5 4] Audio Processing Objects (AP0s)

B Batteres

6] Biometric devices

O Blustooth

@ Camerss
Computer

 Dellnstrumentation

— Diskdrves

O Display adaptors

& Firmware

@ Human Interface Devices

35 Imging devices

= Keyboards

9 Mice snd other ponting deices
Monitors

> @ Network adapters

> K Other devices

> 2 Print queues

> & Printers
T 13th Gen Intel(R) Core(TM)
[ 13th Gen Intel(R) Core(TM)

[ 13th Gen Intel(R) Core(TM)
T 124h Gon Intelf@) Core T





image6.png




image7.png
P ks et B wih Advred Seaely| - o x

@ opmie rem e ptey





image8.jpeg
May12 0532

B sicsgiauviruslson -
gicutgicu-VirtualBox:-$ sudo nft add rule inet filter input tcp dport 8080 accept

chain input {

®

s
type Filter hook forward priority filter; policy accept;

chatn output {
type Filter hook autput priority filter; palicy accept;

1
steutsteu-virtuntsoc:-s





image9.jpeg
& Disk Management = B N

View_volp
Bm =X EEBED \
Tiovout — IToe  [Fiesytem ISt | Capacty [ fessp. [ free T
Smple  Basc  NTFS Hoalthy (47584 & 3209368 67%
= (Dick O partition 1) Simple  Basic Healthy €. 100 MB 00Ms  100%
= (DiskO partiton 4)  Simple  Basic Healthy (R 1003 Mg, 1003ME  100%

= pisko EE—
Basic (©

47692 68 100 Mg 47584 G NTFS 1003 M8

Gniine. Healthy (67 Systerr | Healthy (80ot, Page File, Crash Dump, Basic Data Partiion) | | Healthy (Recovery Partiion)

B Unstiocated B Primary porition





image10.jpeg
[dev/sda- Gparted

GParted Edit View Device Partition Help

N ~ @

/dev/sdaz
25.006Gi8

1.00MiB
25.00Gi8

[devjsdat  Mlgrub2 core.img

/dev/sdaz LM exta /

0operations pending

11.43GiB

Flag
~ bios_grub
13.56GiB





image11.jpg
O B Administrator: Windows Pows X

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\UWTSD> Get-Process | Where-Object { $_.WorkingSet -gt 100MB }

1438 50 130808
4719 121 135652
1225 53 90848
1263 u3 41856
933 29 119148
373 34 163448
2050 79 90500
u7e 32 106624
u8e 26 67036
1233 u8 41772
399 55 369784
1240 uy 38152
1002 2u4 293524
1473 69 127496
1213 58 115964
895 8u 89408
874 39 36960
1177 52 64048
552 27 205400
2600 87 209484

PS C:\Users\UWTSD>

155276
308264
125880
121056
150924
220972
227460
170324
119300
125324
127584
119772
293068
195480
175028
155264
132488
158508
2u18e4
406760

[IwoauNno W

Id
4116
11156
7156
22628
2604
10780
10840
14664
21980
13440
20460
20604
58u4
20580
21208
23704
15556
7568
3088
13784

WOWWWWWEWWWwWWwWwwwwwww

ProcessName
dwm

explorer
M365Copilot
mscopilot
msedge

msedge

msedge

msedge

msedge
msedgewebview2
msedgewebview2
msedgewebview2
MsMpEng
OneDrive
OneDrive
PhoneExperienceHost
SearchHost
StartMenuExperienceHost
SysInfoCap
WINWORD





image12.jpg
O B Administrator: Windows Pows X

PS C:\Users\UWTSD> Get-CimInstance Win32_Process | Select-Object Name, CommandLine

Name

System Idle Process
System

Secure System
Registry
smss.exe
csrss.exe
wininit.exe
services.exe
LsaIso.exe
lsass.exe
svchost.exe
fontdrvhost.exe
WUDFHost . exe
svchost.exe
svchost.exe
WUDFHost . exe
WUDFHost . exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe

CommandLine

C:\WINDOWS\system32\svchost.exe -k
"fontdrvhost.exe"

\Windows\System32\WUDFHost.exe"
C:\WINDOWS\system32\svchost.exe -k
C:\WINDOWS\system32\svchost.exe -k
:\Windows\System32\WUDFHost .exe"
\Windows\System32\WUDFHost.exe"
:\WINDOWS\system32\svchost.exe -k
:\WINDOWS\system32\svchost.exe -k
:\WINDOWS\system32\svchost.exe -k
:\WINDOWS\system32\svchost.exe -k
:\WINDOWS\system32\svchost.exe -k
:\WINDOWS\System32\svchost.exe -k
:\WINDOWS\system32\svchost.exe -k
:\WINDOWS\system32\svchost.exe -k
:\WINDOWS\system32\svchost.exe -k

nnNNNNNNN

DcomLaunch -p

~HostGUID: {193a1820-d9ac-4997-8c55-be817523F. . .
RPCSS -p

DcomLaunch -p -s LSM

—~HostGUID: {193a1820-d9ac-4997-8c55-be817523F. . .
—~HostGUID: {193a1820-d9ac-4997-8c55-be817523F. . .
DcomLaunch -p -s DeviceInstall
LocalSystemNetworkRestricted -p -s HvHost
LocalServiceNetworkRestricted -s BTAGService
LocalServiceRedirectionGuard -p -s BthAvctpSvc
LocalService -p -s bthserv
LocalSystemNetworkRestricted -p —-s NcbService
LocalServiceNetworkRestricted —-p -s TimeBrok...
netsves —-p -s Schedule

LocalServiceNoNetwork -p





image13.jpg
O B Administrator: Windows Powe X+ v

PS C:\Users\UWTSD\downloads> Get-ChildItem

Directory: C:\Users\UWTSD\downloads

LastWriteTime
22/09/2025 14:17
23/04/2026 09:22
04/05/2026 10:22
18/01/2026 pEH)
18/01/2026 22:26
17/01/2026 15:13
18/01/2026 23:15
10/02/2026 19:18
07/12/2025 16:30
07/12/2025 16:33
07/12/2025 16:34
07/12/2025 16:29
07/12/2025 16:31
07/12/2025 16:32
11/01/2026 14:15
12/05/2026 06:21
14/01/2026 06:54
13/12/2025 20:17
13/12/2025 20:16
07/12/2025 16:35
07/12/2025 16:37

142940
218585
41381
57261703
5U232773

1218204
4503353
255757
732027
2017545
963028
1395741
1132698
1074353
359220
35064
36183
917340
917340
912525
1514771

—Filter "*.pdf"

36539AE8-8615-U4UDD-9D30-7CBAAGO1776A. pdf

ACCA 4022 Mock Exam.pdf

ACCA 4024 Milestone Plan.pdf

An Introduction to Database Systems, 8th Edition, C J Date.pdf
Database_Systems_d4th_Edition_Thomas_M_Connolly_Carolyn_E_Beggwww.eboo
k-dl.com_.pdf

ERD .pdf

Fundamentals of Database Systems .pdf ( PDFDrive ).pdf

Intro to Packet Tracer Exercise.pdf
Lecturel-Introduction_to_data-analysis (1).pdf
Lecturell-Correlation.pdf

Lecturel2-Linear_Regression.pdf
Lecture2-Frequency_distributions.pdf

Lecture3-Descriptive Statistics.pdf

Lecturel-Percentiles.pdf

My Personality Max Report multiple inteligences.pdf
PowerShell_Command_Reference.pdf

Rewritten Report.pdf
Social+Communication24_1_2023_Piechnik-CzyzGruszczynska_83-95 (1).pdf
Social+Communication24_1_2023_Piechnik-CzyzGruszczynska_83-95.pdf
spence-chl Need for Data Visualization.pdf

spence-ch2-Data rearrangement.pdf





image14.jpeg
O B Administrator: Windows Powe X+ v,

Windows PowerShell

Copyright (C) Microsoft Corporation. ALl rights reserved.
Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\UWTSD> Test-NetConnection -Computeriame "8.8.8.8" -TraceRoute

ComputerName
RemoteAddress
InterfaceAlias
SourceAddress
PingSucceeded
PingReplyDetails (RTT)
TraceRoute

PS C:\Users\UWTSD>

i
192.168.50.25
True

11 ms
192.168.50.1
192.168.0.1
2.127.238.243
2.120.14.27
2.120.15.215
216.239.48.217
172.253.66.89
8.8.8.8




image15.jpg
) B Administrator: Windows Powe X + v = o

| PS C:\Users\UWTSD> get-localuser

Name Enabled Description

Administrator False Built-in account for administering the computer/domain
DefaultAccount False A user account managed by the system.

Guest False Built-in account for guest—puter/domain
User One True

UWTSD True

WDAGUtilityAccount False A user account managed and used by the system for Windows Defender Application Guard scen...
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PS C:\Users\UWTSD> Get-ScheduledTask | ? State -eq Running

EESICEN] TaskName State
I RtkAudUService6l_BG g
\Microsoft\Windows\Multimedia\ SystemSoundsService Running

‘\MicrosoFt\windows\wininet\ CacheTask Running

PS C:\Users\UWTSD>
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gicu@DESKTOP-TOL57DP:~$ ip addr
1: lo: <LOOPBACK,UP, LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_lft forever preferred_lft forever
inet 10.255.255.254/32 brd 10.255.255.254 scope global lo
valid_lft forever preferred_lft forever
inet6 ::1/128 scope host
valid_lft forever preferred_lft forever
2: eth®: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc mq state UP group default qlen 1000
link/ether 00:15:5d:0a:00:5f brd ff:ff:ff:ff:ff:ff
inet 172.28.48.130/20 brd 172.28.63.255 scope global eth®
valid_lft forever preferred_lft forever
inet6 fe80::215:5dff:fe@a:5f/64 scope link
valid_lft forever preferred_lft forever
gicu@DESKTOP-TOL57DP: ~$
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gicu@DESKTOP-TOL57DP:~$ getent passwd
root:x:0:0:root:/root:/bin/bash

daemon: /usr/sbin: /usr/sbin/nologin
in:/bin:/usr/sbin/nologin

ys:/dev:/usr/sbin/nologin

5534:sync:/bin: /bin/sync

60:games: /usr/games: /usr/sbin/nologin

man: 12:man:/var/cache/man: /usr/sbin/nologin
1p:x:7:7:1p:/var/spool/lpd: /usr/sbin/nologin

mail mail:/var/mail:/usr/sbin/nologin

news news: /var/spool/news: /usr/sbin/nologin

uucp: :10:uucp: /var/spool/uucp: /usr/sbin/nologin
proxy:x:13:13:proxy:/bin:/usr/sbin/nologin
www—data:x:33:33:www-data:/var/www: /usr/sbin/nologin
backup:x:34:34:backup: /var/backups: /usr/sbin/nologin
Llist:x:38:38:Mailing List Manager: /var/list:/usr/sbin/nologin
9:39:ircd:/run/ired: /usr/sbin/nologin

_apt 65534: : /nonexistent: /usr/sbin/nologin

nobod 5534:65534:nobody : /nonexistent:/usr/sbin/nologin
systemd-network:x:998:998:systemd Network Management:/:/usr/sbin/nologin
systemd-timesync:x:996:996:systemd Time Synchronization:/:/usr/sbin/nologin
dhcped:x:100:65534:DHCP Client Daemon,,,:/usr/lib/dhcpcd:/bin/false
messagebus:x:101:101: : /nonexistent:/usr/sbin/nologin
syslog:x:102:102: : /nonexistent:/usr/sbin/nologin

systemd-resolvi 91:991:systemd Resolver:/:/usr/sbin/nologin
uuidd:x:103:103::/run/uuidd: /usr/sbin/nologin
landscape:x:104:105: : /var/lib/landscape: /usr/sbin/nologin

polkitd 90:990:User for polkitd:/:/usr/sbin/nologin
gicu:x:1000:1000: :/home/gicu:/bin/bash

gicu@DESKTOP-TOL57DI $
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gicu@DESKTOP-TOL57DP:~$ crontab -1

# Edit this file to introduce tasks to be run by cron.
#

# backup at 5 a.m every week with:

0 5 * * 1 tar -zcf /var/backups/home.tgz /home/

gicu@DESKTOP-TOL57DP: ~$
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