

Date: 17/12/2025
Module Name: Computer Architecture and Operating Systems
Code: ACCA4022

Assignmnet title: Component 2-Coursework


Student Name: Syeda Sumaya Begum
Student ID:2436007
Group:2




Contents
Introduction	3
Task 1: Key functions of general Operating Systems	3
Task 2: Use of Windows OS CLI commands	13
Task 3: Use of Linux OS CLI commands	19
Task 4: Use of Windows OS scripts	24
Task 5: Use of Linux OS scripts	27
Conclusion	29
References	30



[bookmark: _Toc216825895]Introduction
The report aims to explain how general-purpose operating systems support everyday computing tasks for users and administrators. It focuses on Microsoft Windows 10 and Linux Mint Cinnamon running on the same machine, so that functions can be compared in a clear way. The discussion first considers graphical tools for managing files, applications, security and system maintenance. It then examines Windows Command Prompt and Linux Bash commands for direct control of the system. Also, it demonstrates PowerShell and Bash scripts to show how routine checks and monitoring activities can be automated in a repeatable and reliable manner.
[bookmark: _Toc216825896]Task 1: Key functions of general Operating Systems
An operating system is a core system software that manages hardware resources and provides standard services for application programmes [1]. Modern desktop operating systems combine this role with graphical tools that let non-expert users control storage, applications, security and updates without dealing directly with low-level commands [2]. This discussion uses Microsoft Windows 10 and Linux Mint Cinnamon, which run on the same computer, to show where common functions are managed in practice [2].
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Figure: 1 - Windows snippet file explorer
File and directory management organises data into named folders and supports operations such as creating, copying and deleting files [3]. On Windows, this is managed through File Explorer (Figure 1), opened by selecting the folder icon on the taskbar or pressing Windows and E, where Quick access lists frequent folders and recent files for fast navigation [3]. The Quick access screenshot evidences the operating system presenting a logical folder tree while it hides the physical layout of data on local and network drives.
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Figure: 2 - Window snippet tracking installation
Application management tracks installed software and allows users to remove or repair programmes that are no longer required [1]. In Windows 10, this function is managed from Settings (Figure 2), then Apps, then Apps and features (Figure 5), where the system lists each application with size and installation date and provides buttons to modify or uninstall it [3].
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Figure: 3 - Windows snippet task scheduler
Process management and task scheduling ensure that active programmes share the processor and that background jobs can run automatically at defined times or events [1], [2]. Windows exposes this through the Task Scheduler console (Figure 3), opened from the Start menu by searching Task Scheduler, where the Create basic task wizard lets users choose triggers and actions for automated tasks such as backup scripts [8].
[image: A screenshot of a computer

Description automatically generated]
Figure: 4 - Windows snippet security
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Figure: 5 - Windows snippet apps and features
Security and access control are central because devices are continuously connected to untrusted networks [2], [7]. Windows 10 manages many protections through the Windows Security app (Figure 4), opened from Settings, then Update and Security, then Windows Security, where the Security at a glance dashboard groups virus and threat protection, account protection and firewall and network protection [7]. 
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Figure: 6 - Linux file manager
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Figure: 7 - Linux system manager
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Figure: 8 - Linux driver manager
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Figure: 9 - Linux firewall
Linux Mint offers similar firewall control through the gufw front end to the uncomplicated firewall (Figure 9), found under Preferences, then Firewall, where simple menus enable the firewall and define incoming and outgoing policies [6].
System maintenance relies on regular updates and safe rollback mechanisms [2], [4]. On Linux Mint, the Update Manager (Figure 6), opened from the system tray shield icon or from the application menu, checks online repositories and lists available security and software updates so that the user can install them with one click [4]. Timeshift complements this by providing graphical system snapshots (Figure 7), launched from the menu under Administration, then Timeshift, where the user can create or restore snapshots of key system files to recover from faulty updates, or driver changes [5]. Driver support is also checked through the Driver Manager tool (Figure 8), which confirms whether any additional proprietary drivers are required so that the updated system continues to run reliably [5]. Across Windows 10 and Linux Mint, these interfaces show the same underlying operating system responsibilities in file management, application control, process scheduling, security, updating and recovery, even though the visual tools differ [1], [2].
[bookmark: _Toc216825897]Task 2: Use of Windows OS CLI commands
Below are the screenshots of 10 Batch or PowerShell commands:
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Figure: 10 - Windows OS CLI commands 1
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Figure: 11 - Windows OS CLI commands 2
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Figure: 12- Windows OS CLI commands 3
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Figure: 13 - Windows OS CLI commands 4
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Figure: 14 - Windows OS CLI commands 5
[image: A computer screen shot of a computer screen

Description automatically generated]
Figure: 15 - Windows OS CLI commands 6
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Figure: 16 - Windows OS CLI commands 7
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Figure: 17- Windows OS CLI commands 8
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Figure: 18 - Windows OS CLI commands 9
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Figure: 19 - Windows OS CLI commands 10
The Windows Command Prompt provides a text-based interface to operating system services [9]. It was opened from the Start menu and used inside the user profile folder C:\Users\demo on Windows 10 [9]. Figure 10 shows the result of running dir, which lists all files and subfolders in the current directory and reports free disk space so the user can inspect storage without opening File Explorer [9], [10]. Figure 11 uses cd Documents to change the working directory, which shows navigation in the hierarchical file system so later commands act in that folder [9], [10]. In Figure 12, the command mkdir test creates a new directory, and a second dir confirms that the test folder now exists, showing fast scriptable folder creation [9]. Figure 13 applies the del test so that the contents of the test directory are removed after a confirmation prompt, which illustrates permanent deletion and shows that the command line must be used carefully [9]. Figure 14 then runs type text.txt to print the contents of a small text file directly in the window, which is useful when inspecting configuration files or notes [9], [10].
The remaining commands focus on inspecting the system state and are captured from the same Command Prompt session [9]. Figure 15 uses echo %TIME% to display the current time from the TIME environment variable, which is often written into log files by batch scripts [9]. Figure 16 uses time /t to show the current time in a short format without asking for an update, which is convenient for quick checks [9]. In Figure 17, the command ver reports the Windows version string so that the user can confirm compatibility with software that requires a specific release [9], [11]. Figure 18 shows systeminfo, which outputs detailed information such as OS build, hardware configuration and installed memory and supports troubleshooting and audits [11]. Here, Figure 19 uses ipconfig to display IPv4 address, subnet mask and default gateway for the Ethernet adapter, which is essential for diagnosing local network connectivity and confirming that the operating system has the expected network settings [11].


[bookmark: _Toc216825898]Task 3: Use of Linux OS CLI commands
Below are the screenshots of 10 Bash commands:
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Figure: 20 - Bash command 1
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Figure: 21 - Bash command 2
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Figure: 22 - Bash command 3
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Figure: 23 - Bash command 4
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Figure: 24 - Bash command 5
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Figure: 25 - Bash command 6
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Figure: 26 - Bash command 7
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Figure: 27 - Bash command 8
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Figure: 28 - Bash command 9
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Figure: 29 - Bash command 10
The Linux terminal in Linux Mint provides a Bash shell that allows direct control of the operating system using typed commands rather than graphical menus [12]. Figure 20 shows the ls command, which lists the contents of the user’s home directory so the user can see standard subfolders such as Documents and Downloads before changing anything [12]. In Figure 21, the cd Desktop/ command moves the shell from the home directory into the Desktop folder so that later actions operate in that working area, which illustrates hierarchical navigation in the file system. Figure 22 uses pwd to print /home/mint/Desktop, which confirms the absolute path of the current directory and avoids accidentally running powerful commands in the wrong place [13]. In Figure 23, the command mkdir newfile creates a new directory, and a second ls output confirms that the folder now exists, which matches typical examples of directory creation in Linux command guides. Figure 24 then demonstrates rm -rf newfile/ followed by ls, showing that the directory has been removed and highlighting that recursive deletion is fast but must be used carefully because it does not ask for confirmation.
The remaining screenshots focus on file content and process inspection, which are also core tasks described in Bash tutorials [12]. Figure 25 shows touch newfile.txt creating an empty text file on the Desktop and the subsequent ls output confirming the new entry, which mirrors standard practice for quickly preparing files for editing or logging [13]. In Figure 26, the command echo "Hello World!" > newfile.txt writes a short message into that file using output redirection, which demonstrates how Bash can generate configuration snippets or log entries without opening a separate editor. Figure 27 then uses cat newfile.txt so the terminal prints the stored text, which provides an immediate check that the previous command worked correctly [13]. Figure 28 illustrates grep "Hello" newfile.txt, which searches the file and returns only the matching line, reflecting typical use of grep to filter large log files or outputs for particular patterns. Also, Figure 29 shows ps aux listing all running processes along with user, process identifier, CPU use and command path, which is widely recommended for monitoring system activity and diagnosing performance problems in Linux administration guides [12].
[bookmark: _Toc216825899]Task 4: Use of Windows OS scripts
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Figure: 30 - Windows OS script 1
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Figure: 31 - Windows OS script 2
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Figure: 32 - Windows OS script 3
[image: A computer screen shot of a house

Description automatically generated]
Figure: 33 - Windows OS script 4
Windows PowerShell provides an integrated command shell and scripting language that lets administrators automate operating system tasks, query configuration and generate repeatable reports [14].  In Figure 30, the user executes .\script.ps1 from the desktop, which prints system information such as the Windows 10 edition and version, together with used and free space on drive C, so this demonstrates how a single script can encapsulate several administrative checks in one repeatable command [14].  The script achieves this by calling Get-CimInstance -ClassName Win32_OperatingSystem to retrieve structured OS objects and Get-PSDrive -Name C to read disk usage so PowerShell’s object pipeline can format the results cleanly for the console [14].  Figure 31 uses cat .\script.ps1 to reveal the script body, which contains comments, variables and Write-Output statements that label each section, so this follows recommended scripting practices for readability and maintenance [14], [15].  Research on PowerShell pipelines notes that combining cmdlets in this way reduces manual effort and allows complex diagnostic logic to be run as a single high-level task [14].
Figures 32 and 33 show an extended version named SystemInfo.ps1, which collects richer telemetry, including CPU model, number of cores, total and free memory, as well as rounded disk statistics in gigabytes [14].  The script queries additional WMI and CIM classes such as Win32_Processor and Win32_OperatingSystem, stores results in variables and performs arithmetic with [math]:: round(), so this illustrates that PowerShell is a full scripting language rather than a simple macro recorder [10].  Studies on PowerShell usage emphasise that such scripts form the basis for automated configuration checks, capacity monitoring and evidence collection during incident response, which explains why structured output and consistent labelling, as seen in Figures 30 to 33, are important [15], [16]. Security research also highlights that well-engineered administrative scripts can be reused across machines and scheduled to run regularly, which supports continuous assurance but also demands careful control because the same mechanisms are abused by malicious scripts [15], [16].  Digital forensics work therefore recommends capturing and preserving script-based system inventories such as this one since they provide a concise snapshot of OS, hardware and storage state that can later support investigations or compliance audits [17].
[bookmark: _Toc216825900]Task 5: Use of Linux OS scripts
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Figure: 34 - Linux OS script 1
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Figure: 35 - Linux OS script 2
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Figure: 36 - Linux OS script 3
Figure 34 shows the Bash script sys_info.sh being given execute permission with chmod +x sys_info.sh and then run with ./sys_info.sh, which prints the current user, system uptime, disk usage and memory usage in a single report that would otherwise require several separate terminal commands [18]. The header line #!/bin/bash in Figure 35 identifies Bash as the interpreter, which is standard practice for portable Linux shell scripts [18]. Inside the script, whoami reports the logged-in user, uptime -p prints a human-readable uptime string, df -h lists mounted file systems with sizes in gigabytes, and free -h summarises RAM and swap usage, which together provide a compact operational snapshot suitable for routine system checks [18], [19]. The use of echo labels for each section makes the output easy to understand and matches guidance in Bash texts that emphasise clear comments and headings so that scripts can be reused and maintained by other administrators [18], [19].
Figure 36 introduces a second script, disk_monitor.sh, which demonstrates conditional logic and text processing to turn system information into an automated warning [19]. The script defines a threshold variable THRESHOLD=90, then calls df -h and pipes its output into awk to extract the usage % and mount point fields line by line, which is a common pattern for parsing command output in Bash [18], [19]. For each file system, the if [ $usage -gt $THRESHOLD ] test checks whether the usage exceeds the set limit and, if so, prints a warning that includes the mount point and current utilisation, as seen in the message for /cdrom in the figure [18]. This behaviour illustrates how Bash scripts can move beyond simple reporting to enforce simple policies such as disk space thresholds, which is a typical first step towards fully automated monitoring solutions. Overall Figures 34 to 36 show that Linux scripting supports both one-shot status summaries and continuous safeguards by combining standard utilities, variables, loops and conditions in short, readable Bash programs [18], [19].
[bookmark: _Toc216825901]Conclusion
The report finds that Windows 10 and Linux Mint deliver very similar core functions even though their visual interfaces are different. Graphical tools in both systems allow users to manage files, software installation, security settings and updates in an accessible way. Command line work with Windows Command Prompt and Linux Bash offers more precise control and supports quick inspection of system and network status. PowerShell and Bash scripts extend this further by automating information gathering and simple monitoring rules, such as disk usage alerts. Together, these tasks show that effective system administration depends on understanding graphical tools, command line commands and scripting features as a connected toolkit.
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Users\demo\Desktop> cat .\script.ps1
# SimpleScript.psl

# Show system info

Write-Output "System Information:"

$os = Get-CimInstance -ClassName Win32_OperatingSystem
Write-Output "0S Name: $($os.Caption)”

Write-Output "Version: $($os.Version)"

# Show disk space usage

$disk = Get-PSDrive -Name C

Write-Output " nDisk Space on C: Drive:"

Write-Output "Used: $([math]::round($disk.Used / 1GB, 2)) GB"
Write-Output "Free: $([math]::round($disk.Free / 1GB, 2)) GB"

Write-Output " nScript completed!”
PS C:\Users\demo\Desktop>
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Users\demo\Desktop> cat .\script.psl
# SystemInfo.psl
# This script shows system information such as 0S, CPU, memory, and disk space.

# 1. Get 05 Information

$0s = Get-CimInstance -ClassName Win32_OperatingSystem
Write-Output "Operating System: $($os.Caption)”
Write-Output "0S Version: $(gos.Version)"
Write-Output "Build Number: $($os.BuildNumber)"
Write-Output "Architecture: $($os.0SArchitecture)”

# 2. Get CPU Information

$cpu = Get-CimInstance -ClassName Win32_Processor | Select-Object -First 1
Write-Output " nCPU Information:
Write-Output "Processor: $($cpu.Name)”
irite-Output "Cores: $($cpu.Number0fCores.
hirite-Output "Logical Processors: $($cpu.Number0OfLogicalProcessors)”

# 3. Get Memory Information

$memory = Get-CimInstance -ClassName Win32_ OperatingSystem
$memoryTotal = [math]::round($memory.TotalVisibleMemorySize / 1MB, 2)
$memoryFree = [math]: :round($memory .FreePhysicalMemory / 1MB, 2)
Mrite-Output " nMemory Informatior
Write-Output "Total Memory: $($memoryTotal) MB"
Write-Output "Free Memory: $($memoryFree) MB"

# 4. Get Disk Space Information
$disk = Get-PSDrive -Name C

Write-Output " nDisk Space on
Mrite-Output "Used: $([math]
Write-Output "Free: $([math]
Write-Output "Total: $([math]

Drive:"

round($disk.Used / 1GB, 2)) GB™
round($disk.Free / 1GB, 2)) GB"
::round($disk.Total / 1GB, 2)) GB”

# End of Script
Wirite-Output " nSystem Information Retrieval Complete!”
PS C:\Users\demo\Desktop> _
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Current User: mint
Uptime: up 41 minutes

Disk Usage:

Filesysten size Used Avail Use% Mounted on

 tmpfs 197M 1.3M 196M 1% /run

/dev/sre 2.96 2.96 0 100% /cdrom

/cow 985M 161M 824M 17% /

tmpfs 985M 0 985M 0% /dev/shm

tmpfs 5.0M 8.0K 5.0M 1% /run/lock

tmpfs 985M 3.8M 981M 1% /tmp

tnpfs 197M 156K 197M 1% /run/user/1000

Memory Usage:
total used free shared buff/cache
1.961. 1.461 119Mi 185Mi 756Mi

08 o8 o8

:~/Desktops |

available
5411
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mint@mint:~/Desktop$ cat sys_info.sh
#1/bin/bash

# Display current user
echo “Current User: $(whoami)"

# Display system uptime
echo “Uptime: $(uptime -p)"

# Display disk usage
echo "Disk Usage:*
df -h

# Display memory usage
echo "Memory Usage: "
free -h

mint@mint:~/Desktops [J
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rint@mint:~/Desktop$ chmod +x disk monitor.sh
int@nint:~/Desktops ./disk monitor.sh
farning: Disk usage on /cdrom is 100%
int@nint:~/Desktop$ cat disk monitor.sh
#1/bin/bash

 Set the threshold for disk usage (in percentage)
'HRESHOLD=96

¢ Check disk usage and compare with threshold

if -h | awk 'NR>1 {print $5, $6}' | while read output;

o
# Extract the usage percentage and mount point
usage=$(echo Soutput | awk '{print $1}' | sed 's/%//')
mount_point=$(echo Soutput | awk ‘{print $2}')

# Check if the usage exceeds the threshold
if [ $usage -gt STHRESHOLD ]; then
echo "Warning: Disk usage on $mount point is ${usage}s"
i
jone

rint@mint:~/Desktops ]
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