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[bookmark: _Toc228732738][bookmark: _Toc229570422]Introduction
An operating system is the backbone of any computing environment acting as the essential bridge between hardware and the software applications users interact with daily. Without an OS, the raw components of a computer such as its processor, memory and storage would be inaccessible and unmanageable. This report explores the fundamental role of operating systems with a particular focus on the two most widely used platforms Microsoft Windows and Linux. Defining what an operating system is and outlining its core functions, including process management, memory management, file management, and security and access control. It then moves into a practical examination of command-line interface (CLI) commands across both Windows and Linux environments, covering key areas such as process management, file and directory management, network testing and monitoring, user management, and task scheduling. Finally, the report demonstrates scripting capabilities on both platforms exploring Windows Batch scripting and Linux Bash scripting covering essential programming concepts such as variables, user input, conditional statements, loops, arrays, and functions. Together, these sections provide a comprehensive overview of how operating systems are used and managed at both a conceptual and practical level.



[bookmark: _Toc228732739][bookmark: _Toc229570423]Task 1: What is an Operating System?
An operating system (OS) acts as the core software layer between a computer’s hardware and its users. A general purpose OS is designed to run a wide range of applications across a variety of hardware, allowing users to execute multiple programs or tasks at the same time [1]. The three most widely used examples are Microsoft Windows, Apple macOS and Linux. 
[image: ]Process management is an essential function in an OS. It involves creating, scheduling and terminating processes to ensure the CPU is utilised efficiently, with multitasking allowing multiple applications to run simultaneously without conflict [1][2].  
Figure 1: Windows Task Manager showing current processes running
[image: ]
Figure 2: Linux Nautilus showing list of running processes
Memory management ensures programs have the resources they need to run. The OS uses techniques like virtual memory and paging to optimise memory usage which is essential for preventing memory leaks and ensuring the system runs smoothly when multiple applications are open [1][2]. 
File management controls how data is stored and accessed on a computer. The operating system is responsible for organising, naming and managing files on storage devices, ensuring that users can easily locate and work with their data.[1][2]. 
[image: ]Security and access control protects the system from unauthorised access. The OS limits user and process permissions through access control and verifies users through authentication credentials [1][2].
Figure 3: Windows Security
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[bookmark: _Toc228732741][bookmark: _Toc229570425]Process Management
[bookmark: _Toc228732742][bookmark: _Toc229570426]Tasklist: 
The tasklist command displays all currently running processes on a local or remote machine, providing detailed information including the process name, process ID (PID), session name and number, and memory usage. It can also be filtered to target specific tasks. Making it a useful tool for troubleshooting performance issues caused by high memory consumption [3].
[image: ][image: ]Figure 4 and Figure 5: tasklist command
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The taskkill command terminates running Window processes by name or process ID making it particularly useful for forcefully closing frozen or unresponsive applications [4].
[image: ]
Figure 6: CLI command taskkill
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[image: ]The dir command displays the files and subdirectories within a directory making it a helpful tool for navigating the file system, managing or troubleshooting file organisation [5].
Figure 7: CLI command dir


[bookmark: _Toc228732746][bookmark: _Toc229570430]Mkdir
[image: ]The mkdir command creates a new empty directory, helping to keep files organised across multiple folders rather than storing everything in one location [6].
Figure 8: Windows CLI command mkdir
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[image: ]The rmdir command removes a specified directory, though it only works on empty directories making it a safe option for cleanup without the risk of accidentally deleting files that are still in use [7]. 
Figure 9: Win CLI Command rmdir
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[bookmark: _Toc228732749][bookmark: _Toc229570433]Ipconfig
[image: ]The ipconfig command displays network configuration details such as the IP address and subnet mask, making it a useful first step when troubleshooting network connectivity issues [8]. 
Figure 10 : Win CLI ipconfig
[bookmark: _Toc228732750][bookmark: _Toc229570434]Ping
[image: ]The ping command sends packets to a specified network host to test connectivity providing a quick way to check whether a networked device is reachable [9].
Figure 11: Win CLI Command ping
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[image: ]The netstat command monitors both incoming and outgoing network connections, displaying information such as routing tables and protocol types (TCP/UDP). It is a versatile troubleshooting tool useful for analysing active connections, monitoring traffic, identifying open ports, verifying service listening ports and detecting potential security threats [10].
Figure 12: Win CLI Command Netstat
[bookmark: _Toc228732752][bookmark: _Toc229570436]Tracert
[image: ]The tracert command diagnoses network connectivity issues by mapping the path data packets take to reach a destination, helping to identify where connections fail and where high latency points occur [11].
Figure 13: Win CLI command tracert
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[bookmark: _Toc228732754][bookmark: _Toc229570438]Whoami
[image: ]The whoami command displays the current user, making it useful when switching between accounts and helping debug permission issues by confirming the correct privileges are in effect [12].
Figure 14: Win CLI Command whoami
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[image: ]The net user command creates, manages, and modifies user accounts quickly whether on a local machine or within a domain [13].
Figure 15: Win CLI Command Netuser
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The schtasks command schedules commands and programs to run at specific times or on a recurring basis and allows tasks to be added, removed or started and stopped on demand [14]. 
[image: ][image: ]
Figure 16: Win CLI Command schtasks
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[bookmark: _Toc228732759][bookmark: _Toc229570443]Process Management
[bookmark: _Toc228732760][bookmark: _Toc229570444]Ps
[image: ]The ps (process status) command displays a list of all processes currently running on the system [15].
Figure 17: Linux CLI command ps
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[image: ]The ls command lists files and directories within the file system, providing a quick overview of contents of a given location [16] .
Figure 18: Linux CLI Command ls
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[image: ]The mkdir command creates new directories directly from the command line. It is useful for organising files and preparing paths for scripts and configurations [16].
Figure 19: Linux CLI Command
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[image: ]The cd (change directory) command changes the current working directory of the terminal, which by default opens in the home directory [16].
Figure 20: Linux CLI Command cd

[bookmark: _Toc228732765][bookmark: _Toc229570449]Echo
[image: ]The echo command displays lines of text or strings, passed as arguments on the command line. It is commonly used in scripts to produce output or debug variable values [16].
Figure 21: Linux CLI Command echo

[bookmark: _Toc228732766][bookmark: _Toc229570450]Cat
[image: ]The cat (concatenate) command is used to read, display and concatenate the contents of text files [16].
Figure 22: Linux CLI Command cat

[bookmark: _Toc228732767][bookmark: _Toc229570451]Network Testing and Monitoring
[bookmark: _Toc228732768][bookmark: _Toc229570452]Ifconfig
[image: ]The ifconfig (interface configuration) command displays and configures network interfaces in Linux. While largely replaced by the IP command in modern distributions, it remains widely used in older systems and tutorials [17].
Figure 23: Linux CLI Command ifconfig
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The arp – a commend uses the Address Resolution Protocol to identify the MAC address of devices within a local area network [15].
[image: ]
Figure 24: Linux CLI Command arp -a

[bookmark: _Toc228732770][bookmark: _Toc229570454]Netstat
Netstat (network statistics) is a networking tool used for troubleshooting, configuration, and monitoring. It provides visibility into connections that are outgoing and incoming, routing tables, listening ports and network usage statistics [17].
[image: ][image: ]
Figure 25: Linux CLI Command netstat
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[image: ]the adduser command creates a new user on the system and is typically used alongside the sudo (superuser DO) prefix, which grants privileges to execute commands that require elevated permissions [18].
Figure 26: Linux CLI Command adduser

[bookmark: _Toc228732773][bookmark: _Toc229570457]Addgroup
[image: ]the addgroup command creates and manages user groups in Linux with additional configuration options such as specifying a group ID and shell assignment [19].
Figure 27: Linux CLI Command addgroup
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[image: ]The crontab command creates, edits and manages scheduled tasks (cron jobs) in linux, allowing repetitive system and administrative tasks to be automated and run at specified times or intervals without manual intervention[20].
Figure 28: Linux CLI Command contrab -l
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[bookmark: _Toc228732777][bookmark: _Toc229570461]Variables
Variables in batch scripting are named storage locations that hold a value which can be referenced or changed during execution. In windows batch, variables are defined with set and accessed using percentage signs (e.g. %name%) [21][22]. Unlike typed languages, batch variables are untyped, meaning they store everything as a string with numeric evaluations handled separately via SET /A [21][22]. This makes them flexible but requires careful handling to avoid empty or undefined values at run time [21].
	INPUT:

	[image: ]Figure 29: Windows Batch Script Variable example



	Result:

	[image: ]Figure 30: Windows Batch Script Variable result example




[bookmark: _Toc228732778][bookmark: _Toc229570462]GoTo
Goto is an unconditional branch statement that redirects script execution to a names label (eg GoTo :menu)[23]. Labels are defined with a colon prefix on their own line. Whilst useful for creating simple loops or menu structures, GoTo is considered a low-level control mechanism, overuse leads to hard to follow[23]. In modern batch scripting it is often paired with an IF statement or replaced with functions using CALL to keep scripts readable [23]. 

	Input:

	[image: ]Figure 31: Windows Batch Script Goto example



	Result:

	Figure 32: Windows Batch Script Goto Result example[image: ]








[bookmark: _Toc228732779][bookmark: _Toc229570463]User Input
User input in Windows batch is captured using SET /P which displays a prompt and pauses execution until the user types a value and presses ENTER [24]. The entered value is stored in the named variable [24]. This enables interactive scripts that can be used to ask for things such as filename or a menu choice. Because input is stored as a raw string, scripts should validate the value before using it, such as, checking it is not empty or that it falls within the expected options [24]. 
	Input:

	[image: ]Figure 33: Windows Batch Script example of User Input



	Result:

	Figure 34: Windows Batch Script example of User Input[image: ] Result







[bookmark: _Toc228732780][bookmark: _Toc229570464]Array
Batch scripting does not have native array support [25]. Arrays are simulated by creating multiple variables with indexed names such as SET arr[0]=value, SET arr[1]=value, and so on [22]. These can then be accessed using delayed expansion inside a loop. While functional, this approach is verbose compared to arrays in higher-level languages, and index management must be done manually by the programmer [25] [22].
	Input:

	[image: ]Figure 35: Windows Batch Script example of Array



	Result:

	Figure 36: Windows Batch Script example of Arra[image: ]y result
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The IF statement is a conditional control structure that evaluates an expression and executes a command block only when the condition is met [26]. Batch scripting supports several forms of IF statement conditions, such as, string comparison, numeric comparison, file existence and error level testing [26]. IF statements also support an ELSE clause that defines what runs when the condition is false. Together these allow scripts to branch based on user input, file state or the outcome of the previous command [26].  
	Input:

	[image: ]Figure 37: Windows Batch Script example of if statement



	Result condition not being met:

	Figure 38: Windows Batch Script [image: ]result of if statement condition



	Result of condition being met:

	Figure 39: Windows Batch Script [image: ]result of if statement condition





[bookmark: _Toc228732782][bookmark: _Toc229570466]For Loop
The FOR loop iterates over a defined set of items and executes a command block for each one [26]. Batch offers several loops variations. A loop variable holds the current item on each iteration. This makes FOR loops essential for tasks like bulk file processing, reading config files or repeating calculations [26].
	Input:

	[image: ]Figure 40: Windows Batch Script for loop example



	Result:

	[image: ]Figure 41: Windows Batch Script for loop result











[bookmark: _Toc228732783][bookmark: _Toc229570467]Call
Batch scripting does not have a dedicated function keyword, instead functions are simulated using labelled sections and the CALL command [27]. When called, the program execution jumps to the label and runs the command there, once finished it returns to the calling point and continues [27][28]. This CLI command promotes code reuse and keeps scripts condensed, the labelled block of code can be called multiple times at different points in the program without needing to duplicate code [28].
	Input:

	Figure 42: Windows Batch Script [image: ]Call command



	Result:

	Figure 43: Windows Batch Script [image: ]Call command Result
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[bookmark: _Toc228732785][bookmark: _Toc229570469]Variables
in bash a variable is assigned without spaces around the equal sign (for example, name=Liam) and is referenced by prefixing a dollar sign ($name) [29]. As Bash is untyped, therefore all variables are stored as strings by default. Variables are local to the current shell session unless exported with export which makes them available to child processes [29]. Bash has read only variables which are determined using the readonly, well as a set of built in environment variables such as $home, $user  and $path  that are automatically available at runtime [29].
	Input:

	[image: ]Figure 44: Linux Batch Script Variables Example



	Result:

	Figure 45: Linux Batch Script Variables [image: ]result













[bookmark: _Toc228732786][bookmark: _Toc229570470]User Input
In bash, user input is captured using built in read command which pauses the script execution and waits for the user to type a response before pressing enter [30][31]. The value entered is then stored in a named variable making it available for later use in the script [30][31].
	Input:

	Figure 46: Linux Batch Script [image: ]user input example



	Result:

	Figure 47: Linux Batch Script [image: ]user input result 















[bookmark: _Toc228732787][bookmark: _Toc229570471]If Statement
The If statement evaluates a condition and executes a block of commands only when the condition is met, to which it then exists. Conditions are placed inside single brackets [] or double brackets [[]] [32]. Bash If statements support Elif and Else which allow for multiple conditions to be set under one statement [32]. Each block of if statements must be closed with FI [32].
	Input:

	Figure 48: Linux Batch Script[image: ] if Statement



	Result of condition not met:

	Figure 49: Linux Batch Scri[image: ]pt if statement result 



	Result of condition met:

	Figure 50: Linux Batch Script [image: ]if statement result






[bookmark: _Toc228732788][bookmark: _Toc229570472]Until Loop
The Until Loop executes a section of code repeatedly as long as the condition evaluates to false (i.e. repeats until user has entered a valid input), a loop is close with done [33]. As the loop will run indefinitely until the condition is met, it is good practice to add a counter or timeout mechanism to prevent infinite loops  [33].
	Input:

	Figure 51: Linux Batch Script [image: ]Until Loop example



	Result:

	Figure 52: Linux Batch Script [image: ]Until Loop result







[bookmark: _Toc228732789][bookmark: _Toc229570473]Array
Arrays are used to store multiple values under a single variable name [34]. Arrays are particularly useful when a script needs to store and work with a collection of related values such as lists of file names or menu options and can be iterated over using a loop to process each element one by one [34].
	Input:

	Figure 53: Linux Batch Script [image: ]Array example



	Result:

	Figure 54: Linux Batch Script [image: ]Array Result















[bookmark: _Toc228732790][bookmark: _Toc229570474]Case Statement
The case statement matches a variable or expression against a series of patterns and executes the block associated with the first match [35]. Each pattern ends with  closing  parenthesis and terminates with ;; [35]. Compared to a chain of If/Elif statements, case  is more readable when branching on a single variable with many possible values [35].

	Input:

	Figure 55: Linux Batch Script [image: ]case statement



	Result for yes:

	Figure 56: Linux Batch Script [image: ]case statement result

	Result for no:

	Figure 57: Linux Batch Script [image: ]case statement result

	Result for invalid input:

	Figure 58: Linux Batch Script [image: ]case statement result



[bookmark: _Toc228732791][bookmark: _Toc229570475]Function
Function is a named block of commands that can be called by name {} from anywhere in the script after it has been defined [36]. Functions improve maintainability by allowing a logical operation to be written once and called multiple times, as well as making script easier to test and debug [36].

	Input:

	Figure 59: Linux Batch Script [image: ]function



	Result:

	Figure 60: Linux Batch Script [image: ]function result











[bookmark: _Toc228732792][bookmark: _Toc229570476]Conclusion
The comparison of Windows and Linux CLI commands highlights how both systems achieve similar outcomes managing processes, files, networks and users but differ significantly in syntax, tooling and underlying philosophy. Windows commands such as tasklist, ipconfig and schtasks offer straightforward functionality suited to a GUI-oriented environment, while Linux commands like ps, ifconfig and crontab reflect a system designed with flexibility and script ability at its core.
The scripting sections further demonstrate this distinction. Windows Batch scripting, while functional, requires workarounds for features such as arrays and functions that Bash handles natively and more elegantly. Bash scripting, with its support for typed control structures, built-in environment variables and readable syntax, proves to be a more powerful tool for automation and system administration tasks.
Overall, both platforms offer robust capabilities for system management, and an understanding of both equips users with versatile, transferable skills applicable across a wide range of computing environments.
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top - 12:19:32 up 1 min, @ users, load average: 0.0, 0.00, 0.00
Tasks: 20 total, 1 running, 19 sleeping, © stopped, @ zombie
%Cpu(s): ©.3 us, 0.7 sy, 0.0 ni, 99.0 id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st
MiB Mem : 182.0 total, 171.2 free, 4.9 used, 5.8 buff/cache
MiB Swap: 0.0 total, 0.0 free, 0.0 used.  172.1 avail Mem
80 root 20 0 8424 3080 2584 R 0.7 1.7 top
1 root 20 @ 3136 2516 21485 0.0 1.4 init
2 root 20 o o 1) es o0 o.0 kthreadd
3 root 2 o 0 0 oI 0.0 0.0 kworker/@+
4 root 0 -20 ) o eI 0.0 0.0 kworker/@+
5 root 20 o 0 0 oI 0.0 0.0 kworker/u+
6 root 0 -20 0 0 oI 0.0 0.0 mm_percpus
7 root 20 o o ] s o0 o.0 ksoftirqds+
8 root 2 o 0 0 0s 0.0 0.0 kdevtmpfs
9 root 0 -20 ) ] eI 0.0 0.0 netns
10 root 20 o 0 0 0s 0.0 0.0 oom_reaper
11 root 0 -20 0 0 oI 0.0 0.0 writeback
12 root 0 -20 o ) 01 8.6 0.0 crypto
13 root 0 -20 0 0 oI 0.0 0.0 kblockd
14 root 20 o ) ] @S 0.0 0.0 kswapd@
15 root 20 o 0 0 oI 0.0 0.0 kworker/@+
32 root 2 o 0 0 05 0.0 0.0 khved
42 root 20 o 1944 1472 119 S 0.6 0.8 dhcpcd
47 root 20 0 6204 2940 23805 0.0 1.6 O sh
. 78 root 2 o 0 0 @I 0.6 0.0 0:00.00 kworker/us
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Windows Security

O € 4§ 0 O £ 0 O O
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d Prompt

WUDFHOST . exe
fontdrvhost .exe

dum. exe

svchost.exe

rdpclip.exe

sihost.exe

svchost.exe

svchost.exe

taskhostu. exe
MicrosoftedgeUpdate. exe
svchost.exe

svchost.exe

ctfmon. exe

explorer.exe
StoreDesktopExtension.exe
svchost.exe

svchost.exe

svchost.exe
StartMenuexperienceHost.e
TrustedInstaller.exe
Tivlorker .exe
RuntimeBroker.exe
Searchapp. exe
RuntimeBroker.exe
svchost.exe
backgroundTaskHost .exe
RuntimeBroker.exe
TextInputHost.exe
dllhost.exe

svchost.exe
smartscreen.exe

cmd. exe
RuntimeBroker.exe
SecurityHealthSystray.exe
SecurityHealthService.exe
conhost..exe

svchost.exe

rund1132. exe
svchost.exe

H365Copilot .exe
RuntimeBroker.exe
svchost.exe
RuntimeBroker.exe
nsedgeuebview2 . exe
nsedgeuebview? . exe
backgroundTaskHost .exe
nsedgewebview2. exe
nsedgeuebview2. exe
nsedgeuebview2. exe
nsedgeuebview?. exe
OneDrivesetup.exe
backgroundTaskHost .exe
OneDrivesetup. exe
svchost.exe
RuntimeBroker.exe
RuntimeBroker.exe
dllhost.exe
FileSyncConfig.exe
tasklist.exe

C:\Users\soac-azure>

4932
172
1396
4940
6164
6268
6312
6348
6428
6436
6500
6652
6704
6912
6952
7036
5580
2296
7436
7444
7492
7628
7772
8024
8108
8268
8524
8740
9024
7564
7276
8836
9068
B
5916
6784
9312
9664
9784,

10148
9440
8708
9116
2244

940
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10072
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35,200
4,244
71,476
6,992
12,484
28,840
17,380
32,660
15,088
2,252
22,148
6,804
21,196
258,792
27,720
18,692
10,784
18,424
71,536
7,496
10,368
32,668
215,876
45,672
16,128
24,928
18,780
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23,044
4,328
8,428
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Microsoft Windows [Version 16..19045.3936]
(c) Microsoft Corporation. All rights reserved.

C:\Users\soac-azure>tasklist

Image Name PID Session Name Session#  Mem Usage
System Idle Process © Services ° 8 K
system 4 Services ° 148 K
Secure System 56 Services e 38,124K
Registry 104 Services e 76,38 K
smss . exe. 484 Services ° 1,232 K
csrss.exe 600 Services ° 4,832 K
wininit.exe 676 Services ° 5,496 K
csrss.exe 684 Console 1 2,024 K
winlogon.exe 768 Console 1 9,112 K
services.exe 820 Services o 12,50 K
LsaTso.exe 828 Services ° 2,236 K
1sass.exe 848 Services o 17,560 K
svchost.exe 972 Services o 28,200 K
fontdrvhost .exe 996 Console 1 2,480 K
fontdrvhost .exe 1000 Services ° 2,532 K
svchost.exe 604 Services o 14,120 K
svchost.exe 816 Services o 10,380 K
LogonUT . exe 1086 Console 1 48,728 K
dum. exe 1088 Console 1 40,756 K
svchost.exe 1196 Services ° 6,812 K
svchost.exe 1216 Services o 92,820 K
svchost.exe 1236 Services ° 4,644 K
svchost.exe 1244 Services ° 3,802 K
svchost.exe 1304 Services ° 3,960 K
svchost.exe 1348 Services o 11,424 K
svchost.exe 1424 Services ° 9,392 K
svchost.exe 1484 Services o 14,628 K
svchost.exe 1508 Services © 21,800 K
svchost.exe 1580 Services o 13,852 K
svchost.exe 1604 Services ° 6,032 K
svchost.exe 1668 Services ° 8,164 K
svchost.exe 1732 Services o 10,124 K
svchost.exe 1748 Services ° 9,372 K
svchost.exe 1796 Services ° 6,480 K
svchost.exe 1908 Services ° 6,360 K
svchost.exe 1976 Services ° 4,784 K
svchost.exe 2026 Services ° 4,600 K
svchost.exe 2044 Services ° 9,792 K
svchost.exe 2052 Services ° 4,688 K
svchost.exe 2116 Services ° 6,248 K
svchost.exe 2256 Services ° 8,864 K
svchost.exe 2340 Services ° 6,852 K
svchost.exe 2352 Services o 79,568 K
svchost.exe 2368 Services ° 4,552 K
svchost.exe 2400 Services ° 6,864 K
emory Compression 2448 Services ° N/A
svchost.exe 2476 Services ° 7,668 K
svchost.exe 2544 Services ° 7,488 K
svchost.exe 2552 Services ° 7,820 K
svchost.exe 2560 Services ° 6,944 K
svchost.exe 2640 Services ° 9,468 K
svchost.exe 2696 Services ° 6,296 K
svchost.exe 2788 Services ° 8,940 K
svchost.exe 2880 Services ° 6,764 K
svchost.exe 2900 Services ° 5,168 K
svchost.exe 2908 Services ° 8,676 K
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c: \Users\soac-azurestaskkill /IM notepad.exe /F
SUCCESS: The process "notepad.exe” with PID 6332 has been terminated.

C:\Users\soac-azure>
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Volume in drive C is Windous
Volume Serial Number is 82C5-5B50

Directory of C:\Users\soac-azure

61/26/2624 11:02 AM  <DIR>
61/26/2024 11:02 AM  <DIR> -
61/26/2024 11:06 AM  <DIR> 3D Objects
61/26/2624 11:06 AM  <DIR> [
61/26/2624 11:06 AM  <DIR> Desktop
61/26/2624 11:06 AM  <DIR> Documents
61/26/2624 11:06 AM  <DIR> Dounloads
61/26/2624 11:06 AM  <DIR> Favorites
61/26/2624 11:06 AM  <DIR> Links,
61/26/2024 11:06 AM  <DIR> Music
61/26/2024 11:02 AM  <DIR> Onebrive
61/26/2024 11:02 AM  <DIR> Pictures
61/26/2024 11:06 AM  <DIR> Saved Games
61/26/2024 11:01 AM  <DIR> Searches
61/26/2624 11:06 AM  <DIR> Videos

© File(s) © bytes

15 Dir(s) 167,032,514,566 bytes free

:\Users\soac-azure>
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C:\Users\soac-azure>mkdir folder_test

:\Users\soac-azure>dir
Volume in drive C is Windous
Volume Serial Number is 82C5-5B50

Directory of C:\Users\soac-azure

63/19/2626 11:56 AM  <DIR>
63/19/2026 11:56 AM  <DIR> -
61/26/2624 11:06 AM  <DIR> 3D Objects
61/26/2624 11:06 AM  <DIR> [
61/26/2624 11:06 AM  <DIR> Desktop
61/26/2624 11:06 AM  <DIR> Documents
61/26/2624 11:06 AM  <DIR> Dounloads
61/26/2624 11:06 AM  <DIR> Favorites
63/19/2626 11:56 AM  <DIR> folder_test
61/26/2624 11:06 AM  <DIR> Links,
61/26/2024 11:06 AM  <DIR> Music
61/26/2024 11:02 AM  <DIR> Onebrive
61/26/2024 11:02 AM  <DIR> Pictures
61/26/2024 11:06 AM  <DIR> Saved Games
61/26/2024 11:01 AM  <DIR> Searches
61/26/2624 11:06 AM  <DIR> Videos

© File(s) © bytes

16 Dir(s) 166,946,850,816 bytes free

C:\Users\soac-azure>
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:\Users\soac-azure>rndir folder_test

:\Users\soac-azure>dir
Volume in drive C is Windous
Volume Serial Number is 82C5-5B50

Directory of C:\Users\soac-azure

63/19/2026 11:59 AM  <DIR>
63/19/2026 11:59 AM  <DIR> .
61/26/2624 11:06 AM  <DIR> 3D Objects
61/26/2624 11:06 AM  <DIR> [
61/26/2624 11:06 AM  <DIR> Desktop
61/26/2624 11:06 AM  <DIR> Documents
61/26/2624 11:06 AM  <DIR> Dounloads
61/26/2624 11:06 AM  <DIR> Favorites
61/26/2624 11:06 AM  <DIR> Links,
61/26/2024 11:06 AM  <DIR> Music
61/26/2024 11:02 AM  <DIR> Onebrive
61/26/2024 11:02 AM  <DIR> Pictures
61/26/2024 11:06 AM  <DIR> Saved Games
61/26/2024 11:01 AM  <DIR> Searches
61/26/2624 11:06 AM  <DIR> Videos

© File(s) © bytes

15 Dir(s) 166,946,670,592 bytes free

:\Users\soac-azure>
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:\Users\soac-azure>ipconfig

windows TP Configuration

Ethernet adapter Ethernet 4:

Connection-specific DNS Suffix
Link-local IPv6 Address .

1Pv4 Address.

Subnet Mask .

Default Gateway .

:\Users\soac-azure>

: xzpuulbdgolunpnrn2s33kugsd. zx. internal . cloudapp.net

Fe80: :e92a:1bc5:bob7 : dc61%7
192.168.100.132
255.255.254.0

192.168.160.1
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=1 Command Prompt x4~

Microsoft Windows [Version 10.0.26200.8037]
() Microsoft Corporation. ALl rights reserved.

C:\Users\Betha>ping google.com

Pinging google.com [142.250.151.100] with 32 bytes of data:
Reply from 142.250.151.100:
Reply from 142.250.151.100:
Reply from 142.250.151.100: bytes=32 time=lems TTL=113
Reply from 142.250.151.100: bytes=32 time=9ms TTL=113

Ping statistics for 142.250.151.160:

Packets: Sent = U4, Received = 4, Lost = © (8% loss),
Approximate round trip times in milli-seconds:

Mininum = 9ms, Maximum = llms, Average = 10ms

C:\Users\Betha>|
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d Prompt

Users\soac-azure>netstat
Active Connections

Proto Local Address Foreign Address state
TCP  192.168.100.132:3389  109:55123 ESTABLISHED
TCP  192.168.100.132:49680 168.63.129.16:32526  ESTABLISHED
TCP  192.168.106.132:49769 168.63.129.16:http ESTABLISHED
TCP  192.168.106.132:49716 168.63.129.16:32506  ESTABLISHED
TCP  192.168.100.132:49799 172.187.86.74:https  ESTABLISHED
TCP  192.168.100.132:49816 a104-78-173-167:http  ESTABLISHED
TCP  192.168.106.132:49896 172.187.86.74:https  ESTABLISHED
TCP  192.168.106.132:56099 13.167.246.254:https CLOSE_WAIT

TCP  192.168.106.132:56165 20.50.88.233:https TIME_WAIT
TCP  192.168.100.132:56191 a2-16-27-74:https CLOSE_WATT
TCP  192.168.106.132:56199 13.167.219.254:https CLOSE_WAIT
TCP  192.168.106.132:56267 20.92.2.29:https TIME_WATT
TCP  192.168.100.132:56216 168.63.129.16:http  TIME_WAIT
TCP  192.168.106.132:56232 20.50.88.244:https ESTABLISHED

C:\Users\soac-azure>
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= command Prompt

x

+

C:\Users\Betha>tracert google.com

Tracing route to google.com [142.250.151.113]
over a maximum of 30 hops:

1 2 ms
2 4 ms
3 *
4  1lms
5 10 ms
6 1ims
7 1lms
8 1lms
9 *
10 *
1 *
12 *
13 *
1 *
15 *
16 12 ms

Trace complete.

C:\Users\Betha>|

1
1

1

o xER

0
8

R

=}

1
1
1

1

0w xwe

1
0
U

R

5}

192.168.1.254
172.16.16.103

Request timed out.

140. hiperdl.sheff.dial.plus.net.uk [195.166.143.140]
peers-et-0-0-5. telehouse.ukcore.bt.net [109.159.252.186]
109.159.253.191

216.239.54.127

172.253.74.128

Request timed out.

Request timed out.

Request timed out.

Request timed out.

Request timed out.

Request timed out.

Request timed out.

st-in—f113.1e100.net [142.250.151.113]
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nd Prompt

C:\Users\soac-azuresuhoami
jmgulaazure\soac-azure

C:\Users\soac-azure>
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C:\Users\soac-azuresnet user

User accounts for \\JNGHL4Azure

DefaultAccount Guest
WDAGUE11ityAccount

The command completed successfully.

C:\Users\soac-azure>

soac-azure
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Folder: \Microsoft\Windows\Windous Media Sharing

TaskName Next Run Time Status
UpdateLibrary N/A Ready
Folder: \Microsoft\Windows\WindowsColorsystem

TaskName Next Run Time Status
Calibration Loader N/A Ready
Folder: \Microsoft\Windows\WindowsUpdate

TaskName Next Run Time Status
Refresh Group Policy Cache N/A Ready
Scheduled Start 3/19/2626 1: Ready
Folder: \Microsoft\Windows\WindowsUpdate\RUXIH

TaskName Next Run Time Status
PLUGSCheduler 3/26/2626 10:44:00 AN Ready
Folder: \Microsoft\Windows\Hininet

TaskName Next Run Time Status
CacheTask N/A Running
Folder: \Microsoft\Windows\Hlansvc

TaskName Next Run Time Status
cosSync N/A Ready
Folder: \Microsoft\Windows\WOF

TaskName Next Run Time Status
WIM-Hash-Hanagement [ Ready
WIM-Hash-Validation N/A Disabled
Folder: \Microsoft\Windows\Hork Folders

TaskName Next Run Time Status
work Folders Logon Synchronization [ Ready
work Folders Maintenance Work N/A Ready
Folder: \Microsoft\Windows\orkplace Join

TaskName Next Run Time Status
Automatic-Device-Join [ Disabled
Device-Sync [ Disabled
Recovery-Check N/A Disabled
Folder: \Microsoft\Windows\Hwansvc

TaskName Next Run Time Status
NotificationTask [ Ready
OobeDiscovery N/A Ready

Folder: \Microsoft\XblGameSave
TaskName Next Run Time Status

XblGameSaveTask N/A Ready

C:\Users\soac-azure>
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d Prompt

:\Users\soac-azure>schtasks

Folder: \

TaskName Next Run Time Status
IdleStartupTask N/A Ready
icrosoftedgeUpdateTaskMachineCore{DSESD 3/20/2026 11:46:16 AM Running
MicrosoftedgeUpdateTaskMachineUA{EA2A2C2 3/19/2026 12:16:16 PH Ready
OneDrive Reporting Task-S-1-5-21-2128813 3/19/2026 12:23:44 PH Ready
OneDrive Standalone Update Task-S-1-5-21 3/26/2026 5 PM  Ready
OneDrive Startup Task-S-1-5-21-21288137- N/A Ready
Folder: \Microsoft

TaskName Next Run Time Status

INFO: There are no scheduled tasks presently available at your access level.

Folder: \Microsoft\OneCore
TaskName Next Run Time Status

INFO: There are no scheduled tasks presently available at your access level.

Folder: \Microsoft\Windous
TaskName Next Run Time Status

INFO: There are no scheduled tasks presently available at your access level.

Folder: \Microsoft\Windows\.NET Framework

TaskName Next Run Time Status
-NET Framework NGEN v4.@.36319 [ Ready
-NET Framework NGEN v4.6.36319 64 [ Ready
.NET Framework NGEN v4.6.36319 64 Critic N/A Disabled
.NET Framework NGEN v4.6.36310 Critical N/A Disabled

Folder: \Microsoft\Windows\Active Directory Rights Management Services Client

TaskName Next Run Time Status
AD RMS Rights Policy Template Management N/A Disabled
AD RMS Rights Policy Template Management N/A Ready
Folder: \Microsoft\Windows\AppID

TaskName Next Run Time Status
EDP Policy Manager [ Ready
PolicyConverter [ Disabled
VerifiedpublisherCertstoreCheck N/A Disabled
Folder: \Microsoft\Windows\Application Experience

TaskName Next Run Time Status
areBackup N/A Ready
Microsoft Compatibility Appraiser 3/26/2626 2 AM Ready
PcapatchDbTask 3/19/2626 4:34:48 PM  Ready
ProgranDataUpdater [ Ready
StartupAppTask N/A Ready
Folder: \Microsoft\Windows\ApplicationData

TaskName Next Run Time Status

appuriverifierdaily [ Ready
appuriverifierinstall N/A Ready
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~$ ps
PID TTY TIME CMD
464 pts/e  ©6:00:00 bash
761 pts/6  €0:00:60 ps
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~$ cd
~$ 1s

file.txt file2.txt testdir
~$
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File.txt file2.txt
$ mkdir testdir2
$
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$ 1s
file.txt file2.txt
$ mkdir testdir2
$ cd testdir2
$
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$ echo "hello world” > file2.txt
$
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$ echo "hello world” > file2.txt
$ cat file2.txt

hello world
$
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1450ac@INGHLAAZUre :~$ iFconfig
ethe: flags=4163<UP,BROADCAST,RUNNING, MULTICAST> mtu 1560
inet 172.19.132.154 netmask 255.255.240.6 broadcast 172.19.143.255
inet6 fes6::215:5dff:fe15:7a24 prefixlen 64 scopeid 6x26<link>
ether 60:15:5d:15:7a:24 txqueuelen 1060 (Ethernet)
RX packets 31791 bytes 47105349 (47.1 MB)
RX errors @ dropped @ overruns @ frame ©
TX packets 1191 bytes 128271 (128.2 KB)
X errors @ dropped @ overruns @ carrier @ collisions 6

lo: Flags=73<UP,LOOPBACK,RUNNING> mtu 65536
inet 127.6.6.1 netmask 255.6.0.6
inets prefixlen 128 scopeid ex1e<host>
loop txqueuelen 1660 (Local Loopback)
RX packets @ bytes © (6.6 B)
RX errors @ dropped 8 overruns @ frame ©
X packets @ bytes © (.0 B)
X errors @ dropped @ overruns @ carrier @ collisions 6

1a50ac@INGHLAAZUre :$




image27.png
$ arp
MGHLAAZUre .mshome .net (172.19.128.1) at @0:15:5d:6d:ef:1b [ether] on ethe
$
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[1450ac@HGHLaAzure:~$ sudo adduser john_doe
[sudo] password for 14soa
Adding user john_doe"
Adding new group ~john_doe’ (1601) ...
Adding new user “john_doe’ (1601) with group ~john_doe’
Creating home directory °/home/john_doe®
Copying files from ~/etc/skel’
New password
[Retype new password:
passud: password updated successfully
Changing the user information for john_doe
Enter the new value, or press ENTER for the default
Full Name []: john doe
Room Number []: 1
vork Phone []: 1234
Home Phone []: 1234
other []
15 the information correct? [Y/n] y
[1450ac@IMGHLAAZUre 1%
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$ sudo addgroup testgroup
Adding group “testgroup’ (GID 1662)
Done..

$
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$ contrab -1
contrab: command not found
%
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C: > Users > soac-azure > Desktop > B variablesbat
1 @echo off
title: Batting Variables

set name-Beth
set /A age=29

echo %name%

echo %age%

set info- My name is ¥nameX, T am %ageX years old.
echo %info%k

NN s w e

10
u e
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Beth

29
My name is Beth, I am 29 years old.
press any key to continue .
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C: > Users > soac-azure > Desktop > B Goto Command.bat
1 @echo off
title: Goto Commands

2
3
4 goto CodeJump
5 echo This will not be included in the output
6 :Codelump

7 echo Jump Success

8

°

pause
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Goto Commnd:

Jump Success
Press any key to continue
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C: > Users > soac-azure > Deskiop > B Input and p switch.bat
1 @echo off
title: Unser Input

:Name
set /p Input=what is your Name2

echo You entered ¥Input%. Ts this correct?
echo 1 for Yes

echo 2 for No

set /p answer=Enter answer
10 if Xanswerk-
1

L pEE

NN s w e

else (goto Name)
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Input

What is your Name?Beth

You entered Beth. Is this correct?
1 for Yes

2 for No

Enter answer:1

Great!

press any key to continue
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C: > Users > soac-azure > Desktop > B Array.bat
1 @echo off
title: Array

set NameArray[@]=Tony
set NameArray[1]-Eddie
set NameArray[2]-6aege
echo NameArray[@]-XNameArray[0]%
echo NameArray[2]-XNameArray[2]%

NN s w e

10 rem assign new value
11 set NameArray[2]-Joshua

12 echo New name assignment to XNameArray[2]:
13 echo NameArray[2]-XNameArray[2]%
12

15 pause
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NameArray[2]-Gaege

New name assignment to NameArray[2]
NameArray[2]=Joshua
press any key to continue
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C: > Users > soac-azure > Deskiop > M if statementbat

1 @echo off

2

3 :Agecheck

4 set /p age=How old are you?

5 if %age% LEQ 17 (echo Sorry, you are too young) else (echo Age verification complete)
6

|
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How old are you?17
Sorry, you are too young
Press any key to continue
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How old are you?21
Age verification complete
Press any key to continue
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C: > Users > soac-azure > Desktop > B For Loop.bat
1 @echo off
title: For Loop

2
3

4 for f@x in (12 3 4) do (
5 | echo mx
6 )

7

s

pause
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ress any key to continue .
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C: > Users > soac-azure > Desktop > B function.bat
1 @echo off

2 title: Function
3

a main script

5 echo I am testing a fucntion call

6  call :functionkcho

7 exit /b

8

9 :functionkcho

10 echo if you are reading this it means the Function call worked!
1 pause

12 exit /b

13

10 paug
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I am testing a fucntion call
if you are reading this it means the Function call worked
Press any key to continue
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#1/bin/bash

greeting-"Hello my name is”
name-"Chris"
age-"68"

echo "$greeting $name and I am $age years old”
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Lasoac@lriGhiLanzure:~3 ./variables.sh
Hello my name is Chris and T am 68 years old
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T
#1/bin/bash

echo "What is your name?”
read name
echo "Hello $name, it is nice to meet you
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Lasoac@JibWLaAzures~p L JUSERINpUL . S
what is your name?

Rhiannon

Hello Rhiannon, it is nice to meet you!

1450ac@IMGHLAAZUrE :n§
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#1/bin/bash
echo "guess a number between 1 and 16: "
number
$number

a

“Congratulations, $number was the right number”

“The number $number was not the right guess!”
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guess a number between 1 and 1@:

o

The number 9 was not the right guess!
1450ac@INGHLAAZUre :~$
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1l4soac@IMGWL4Azure:~$ ./IFtest.sh
guess a number between 1 and 10:
4

Congratulations, 4 was the right number
14soac@IMGWL4Azure:~$
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/bash
count-1

until [ $count -gt 10 ]
do

echo " count is " $count
count=5( (count+1))

done
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#!/bin/bash

declare Arrayl-( "Blue” "Orange” "Red” "Green”)
echo ${Array1[2]}
echo ${Array1[@]}
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#!/bin/bash

echo "Can you code in Bash?"
read p "Ves/No? :* Answer
case $answer inll
Yes|yes|Y)
echo "Cool. That is Awesome™

Nolno|n)
echo "It's very easy you should learn it

*)
echo "Try Again: enter a Yes or No™

esac
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Can you code in Bash?
ves/No? :yes
Cool. That is Awesome
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Can you code in Bash?
Yes/No? :no
It's very easy you should learn it :)
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Can you code in Bash?
Yes/No? :maybe
Try Again: enter a Yes or No
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#1/bin/bash

Dog() {
echo "Hoof Woof”
}
echo "Hello there, what is your name Dog?"
Dog

echo "Nice to meet you
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Hello there, what is your name Dog?
Woof Woof
Nice to meet you :)
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Activity: Types of OSs

Research and Briefly define different types of Oss that are used to today

device is meant to do. A batch operating system is one of the older types and it works by
processing jobs in groups without the user needing to interact with it. Time-sharing
operating systems let multiple users use the same computer system at once by
operating systems are used to connect computers together so they can share files,
printers, and other resources over a network. Examples include Microsoft Windows
Server. Distributed operating systems are similar but they connect multiple computers
and make them act like one system. Real-time operating systems are made for

traffic systems. Multiprocessing operating systems can use more than one processor at
the same time, which helps computers run faster and handle more tasks. Most modern
systems like macOS and Windows support this. Mobile operating systems are designed
for phones and tablets and include things like touchscreen support and apps. The two
main examples are Android and iOS. There are also embedded operating systems which
are built into devices like smart TVs, cars, and kitchen appliances to do specific tasks.
Overall, operating systems are important because they manage hardware, allow
software to run, and make devices easier for people to use every day.
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References:

Windows: https://learn.microsoft.com/en-us/

macOS vs Windows OS: https://uk.pcmag.com/operating-systems/160195/macos-
tahoe-vs-windows-11-deciding-the-ultimate-desktop-os

linux vs macOS vs Windows: https://uk.pcmag.com/operating-
systems/138523/windows-macos-chrome-os-or-linux-which-operating-system-is-best

OS: https://www.youtube.com/watch?v=MtxP2pyCvYA
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device manager:

The device manager is a windows utility that enables you to manage and configure
hardware devices on your computer. It allows the user to view a list of installed
hardware devices, device properties, update drivers, disable or enable devices,
troubleshoot issues and configure hardware settings.

o Device Manager - o x

File Adion View Help

e mHEma B

<& Mieongi
> § Audioinputs and outputs
. Audio Pocessing Objects (P05)
> @ Battries
> 8 Biometric devices
0 Bluetooth
> @ Cameras

> f Human Iterface Devices
33 Imaging devices.
> = Keyboards
Mice and other pointing devices
> 8 Monitors
& Network adapters
> B Print queues
> & printers
O processors
> B Security devices
3 Sensors
I Software components
> 1l Software devices
\d game controllers.
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Activity
Research and document an answer:
1. Q. What are some of the most common standard sub-directories in Linux OSs?

Linux OS use a standardised structure called), which defines the purpose of key
directories under the root Directory

1. /-therootdirectory is the top level directory and contains the other
standard first lever sub-directories

2. /boot - contains files for booting up the system

3. /home - personal home directory for each user in the system and
contains their personal files and folders

4. [usr - contains a mix of directories which contains each users
applications and personal settings
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© Congrats!
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® 2\ Your First Linux Lab
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Ready to start your first linux lab?

echo "Hello LabEx"

: hello LabEx"
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ublic)
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