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[bookmark: _Toc732586114]Introduction
Operating systems are core system software that manage computer hardware resources and provide services for application software. They act as an interface between the user and the hardware, ensuring efficient execution of processes, memory allocation, file management, and security enforcement. This report analyses the key functions of modern operating systems, with a focus on macOS as a Unix based general purpose operating system. It also examines command line interface (CLI) usage in Windows and Linux environments, demonstrating system control and administration through terminal based commands. Linux based command line tasks are demonstrated using macOS Terminal due to its Unix based architecture, which provides compatibility with most Linux command line operations. In addition, the report explores scripting techniques used to automate repetitive tasks in both environments. The aim is to demonstrate both theoretical understanding and practical application of operating system concepts using real world tools and commands supported by academic and technical references [1], [2].



[bookmark: _Toc728247586]Task 1. Key functions of general Operating Systems
Operating systems perform several critical functions that ensure the smooth and efficient operation of computing systems. macOS, as a Unix based operating system built on a Darwin kernel, provides a clear example of how these functions are implemented in practice, combining performance, stability, and security.
Process management involves creating, scheduling, and terminating processes. In macOS, this can be observed using Activity Monitor, which displays active processes, CPU usage, energy impact, and thread activity . The operating system uses scheduling algorithms to allocate CPU time fairly among processes, ensuring responsiveness even when multiple applications run concurrently. Background processes and system daemons are also managed to optimise performance and reduce unnecessary resource consumption [1], [2].
[image: ] Activity Monitor (CPU tab) showing active processes and CPU usage in macOS.

Memory management ensures efficient use of RAM and prevents system instability. macOS implements virtual memory, allowing the system to use disk storage as an extension of physical memory. This is supported by techniques such as memory compression and paging, which help maintain performance under heavy workloads. The Memory tab in Activity Monitor provides insight into memory pressure, swap usage, and application memory allocation, enabling users to assess system efficiency in real time [1].
[image: ]
Figure 2: Activity Monitor (Memory tab) displaying memory pressure and RAM usage.

File system management is handled through the Apple File System (APFS), which is optimised for solid state storage and supports features such as encryption, snapshots, and space sharing. APFS improves reliability and data integrity while allowing fast file access. The Finder application provides a graphical interface for navigating directories, managing files, and organising data hierarchically. Permissions and access controls are enforced at the system level to protect data from unauthorised access [2].
[image: ] Finder interface illustrating file and folder organisation in macOS.

Device management enables communication between the operating system and hardware components. macOS uses a unified driver model to support peripherals such as storage devices, displays, and input hardware. The System Report utility provides detailed information about hardware configuration, including USB devices, storage controllers, and system firmware. This abstraction simplifies hardware interaction for both users and developers [1].
[image: ]  System Report window showing hardware components in macOS.

Security and user management are essential for maintaining system integrity. macOS incorporates multiple security layers, including user authentication, file permissions, sandboxing, and System Integrity Protection (SIP). These mechanisms restrict unauthorised changes to critical system files and processes. The Users & Groups settings panel allows administrators to manage accounts, define privileges, and enforce access policies [2].

[image: ]Users & Groups settings displaying user accounts in macOS.

Together, these functions demonstrate how macOS provides a stable, efficient, and secure computing environment, balancing usability with advanced system control [1], [2].


[bookmark: _Toc137334457]Task 2. Windows CLI commands
 
[bookmark: _Int_1URLQRrr]The Windows Command Line Interface (CLI) provides direct system control through text based commands, enabling efficient administration and troubleshooting.

[bookmark: _Toc1989283253]Process Management
The "tasklist" command displays running processes, including memory usage and process IDs. The "taskkill /PID /F" command terminates unresponsive processes [3].

[image: ]“tasklist” output in Windows CMD.

[image: ]“taskkill” command terminating a process.

[bookmark: _Toc899828489]File Management
The "dir" command lists directory contents, while "copy," "move," and "del" manage files and directories [3].

[image: ] Directory listing using “dir” command.

[bookmark: _Toc115671446]Network Management
The "ipconfig /all" command displays network configuration details such as IP address and DNS settings. The "ping" command tests connectivity [4].

[image: ]“ipconfig” network configuration output.

[bookmark: _Toc1791640651]User Management
The "net user" command manages user accounts and access control [3].

[image: ]Windows user account listing.

[bookmark: _Toc1712906891]Task Scheduling
The "schtasks" command automates tasks such as system maintenance and script execution at scheduled times [4].

[image: ]Scheduled tasks in Windows
[bookmark: _Toc1119379176]Linux CLI commands

Linux command-line concepts were demonstrated using the macOS Terminal application. macOS is built on a Unix-based architecture (Darwin), meaning it supports most standard Linux-style commands and behaviours. Although macOS is not a Linux distribution, it provides a highly compatible environment for demonstrating core CLI functionality such as process management, file handling, networking, user-related operations, and task automation. This approach is widely accepted in academic environments when Linux systems are not directly available [1], [2].

[bookmark: _Toc903000652]Process Management
Process management was demonstrated using commands such as “ps aux” , which lists all active processes along with CPU usage, memory consumption, and process identifiers. This allows monitoring of system activity and identification of resource intensive processes.

[image: ] Output of "ps aux" command showing active processes.

The “top” command provides real-time monitoring of system performance, updating continuously to show CPU load, memory usage, and active processes.
 This is particularly useful for tracking system behaviour under heavy workloads.
[image: ]  Real-time system monitoring using “top” command.

[bookmark: _Toc681132733]File Management
File management is performed using commands such as "ls -l," which lists files and directories along with permissions, ownership, and timestamps Additional commands such as "cp," "mv," and "rm -r" allow users to copy, move, and delete files efficiently.
[image: ]File listing using “ls -l” command.

[bookmark: _Toc809579414]Network Management
Network configuration was tested using “ping”, which sends packets to a target host to check connectivity and response time (see Figure 16). This is useful for diagnosing network issues.

 [image: ]Network connectivity testing using ping

The ifconfig command (or ipconfig getifaddr en0 on macOS) was used to display network interface information such as IP address configuration.


[bookmark: _Toc322439172]User and System Information
 Although macOS does not use Linux-style user administration commands such as adduser, user-related system information can be accessed through commands like “whoami”, which displays the current logged-in user. This demonstrates basic user context identification in a Unix-based environment [1].
[image: ]Figure 19: User info using ”whoami” command

[bookmark: _Toc1031475495]Task Scheduling
Task scheduling in macOS can be demonstrated using “crontab -e”, which allows scheduling of automated background tasks similar to Linux cron jobs. These tasks can be used for system maintenance, backups, and automation without manual intervention .

[image: ]Cron jobs configuration using crontab.

Using macOS Terminal provides a valid and effective environment for demonstrating Linux CLI concepts due to its Unix-based structure. The commands used closely mirror those in Linux systems, making macOS a suitable platform for understanding process control, file management, networking, and automation. This demonstrates the practical relevance of CLI skills across Unix-like operating systems [1], [2], [5].







[bookmark: _Toc1812280290]Windows OS Batch scripts
Batch scripting is useful for automating tasks such as file management and system maintenance [3].

[bookmark: _Toc844400516]Script 1: Simple Calculator
[image: ]
[image: ]This script takes user input and performs a simple calculation.

[bookmark: _Toc1610221672]Script 2: Loop Example
[image: ]
[image: ]This script demonstrates how loops can repeat tasks automatically.


[bookmark: _Toc741112777]Linux OS Bash Scripts (macOS Terminal Implementation)

Bash scripting was demonstrated using the macOS Terminal environment. macOS is based on a Unix architecture (Darwin), which supports Bash/Zsh shell scripting and provides functionality similar to Linux systems. This allows automation of tasks such as calculations, loops, and system operations. Although macOS is not a Linux distribution, its shell environment is compatible enough to demonstrate core Linux scripting principles in a practical way [1], [5].


[bookmark: _Toc1101924282]Script 1: Calculator Script
[image: ]
[image: ]
[image: ]This script performs a basic calculation using user input.

[bookmark: _Toc406575010]Script 2: Loop Script
[image: ]
[image: ]This script shows how loops can be used to repeat actions.

[bookmark: _Toc1136752661]Conclusion
This report analysed the core functions of operating systems and demonstrated the practical use of command-line tools in Windows and Unix-based environments, with Linux CLI concepts demonstrated using macOS Terminal. macOS was used to illustrate how operating systems manage processes, memory, file systems, devices, and security, highlighting the importance of efficient resource management and system stability [1], [2].
The use of CLI commands provides powerful control over system operations, enabling efficient troubleshooting, configuration, and administration. Commands such as process monitoring, network diagnostics, and user management demonstrate how administrators can interact directly with the system to resolve issues and optimise performance [3], [4].
Additionally, scripting techniques in both Windows and Unix-based environments allow users to automate repetitive tasks, such as file handling, scheduling, and system maintenance. This improves productivity, reduces human error, and ensures consistency in routine operations [5], [6].
Overall, understanding both graphical interfaces and command-line tools across Windows and Unix-based systems is essential for modern computing professionals, as it enables deeper system control, improved efficiency, and the ability to manage complex computing environments effectively [2], [5].
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Last login: Wed Apr 29 11:25:34 on ttys@0@
[zahra@Hora ~ % nano scriptl.sh

[zahra@Hora ~ % chmod +x scriptl.sh
[zahra@Hora ~ % ./scriptl.sh

Simple Calculator

Enter first number:

1

Enter second number:

2

Result: 3
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[zahra@Hora ~ % chmod +x script2.sh
[zahra@Hora ~ % ./script2.sh
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Last login: Wed Apr 29 ©2:19:30 on ttys@e@
[zahra@Hora ~ % ping
usage: ping [-AaDdfnoQgRrv] [-c count] [-G sweepmaxsize]
[-g sweepminsize] [-h sweepincrsize] [-i wait]
[-1 preload] [-M mask | time] [-m ttl] [-p pattern]
[-S src_addr] [-s packetsize] [-t timeout][-W waittime]
[-z tos] host
ping [-AaDdfLnoQgRrv] [-c count] [-I iface] [-i wait]
[-1 preload] [-M mask | time] [-m ttl] [-p pattern] [-S src_addr]
[-s packetsize] [-T ttl] [-t timeout] [-W waittimel
[-z tos] mcast-group
Apple specific options (to be specified before mcast-group or host like all options)
-b boundif bind the socket to the interface
-k traffic_class set traffic class socket option
-K net_service_type set traffic class socket options
—apple-connect call connect(2) in the socket
—apple-time display current time
—apple-print-id display echo ID
—apple-print-req display echo request
zahra@Hora ~ % []
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Last login: Wed Apr 29 11:21:43 on ttys@e@
[zahra@Hora ~ % nano scriptl.sh
[zahra@Hora ~ % nano scriptl.sh
[zahra@Hora ~ % 1

zsh: command not found: 1
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zsh: command not found: 2
[zahra@Hora ~ % chmod +x scriptl.sh
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Enter second number:

2

Result: 3

zahra@Hora ~ % [
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Last login: Wed Apr 29 11:09:54 on ttys@ee@
[zahra@Hora ~ % crontab -e
crontab: no crontab for zahra - using an empty one
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@echo off

echo simple Calculator
echo -

set /p numl=Enter First Number:
set /p num2=Enter second Number:

set /a result=%numl% + Wpum2%

echo-
echo result is: %result%

pause
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@echo off
echo Loop Example
echo -

set count=T

<loop

echo Count: %count%
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Load Avg: 1.40, 1.55, 1.59 CPU usage: 3.13% user, 2.27% sys, 94.59% idle

SharedLibs: 1163M resident, 223M data, 181M linkedit. MemRegions: @ total, @B resident, @B private, 373@M shared.
PhysMem: 23G used (2195M wired, 805M compressor), 165M unused.

VM: 304T vsize, 6144M framework vsize, ©(@) swapins, @(@) swapouts. Networks: packets: 737262/817M in, 278283/12@M out.
Disks: 850213/19G read, 427415/10G written.

PID  COMMAND TIME #TH #WQ #PORT MEM PURG CMPRS PGRP PPID STATE BOOSTS %CPU_ME
168 WindowServer 21.7 30:35.57 23 4 3112- 542M- 542M- 97M 168 1 sleeping *0[1] 0.04118
0 kernel_task 5.9 ©9:49.70 661/10 @ (] 66M- @B [:] 0 0 running @[e] 0.00000
2040 top 5.1 00:00.88 1/1 (] 30 8608K 0B (]:] 2040 2035 running *@[1] 0.00000
221  airportd 5.0 01:22.61 11 9 375+ 13M+ @B 2432K 221 1 sleeping *1[1] 0.00000
2043 screencaptur 2.5 00:00.33 2 il 93 8208K 752K @B 445 445 sleeping *1[2] 0.73281
887 com.apple.We 2.5 17:47.73 7 3 83 756M @B 18M 887 1 sleeping *0[392844+] 0.00000
1770 Activity Mon 2.5 01:03.07 7 5 616— 76M 416K- 14M 1770 1 sleeping 0[299] 0.38988
518 WiFiAgent 2.4 00:09.93 5 2 245+ 9809K+ 0B 2688K 518 1 sleeping 0[1009] 4.85685
443  ControlCente 1.3 01:01.07 8 3 690 55M- @B 11M 443 1 sleeping *0[23449+] 0.02118
993  com.apple.We 1.3 10:42.94 16 2 108  3139M- @B 56M 993t sleeping *0[2264071 0.00000
710  Safari 0.8 08:32.35 14 3 1153 164M 576M 34M 710 1 sleeping *0[31981] 0.10157
144  locationd 0.7 01:00.53 8 5 323 11M 160K 2448K 144 1 sleeping *0[10406+] 0.19214
161 bluetoothd ©.4 00:42.57 16 9 413+ 1IM+ 64K  3216K 161 1 sleeping *0[1] 0.81420
322 com.apple.Dr 0.4 00:56.28 7 5 1339 3eM- B 3952K 322 1 sleeping 0[1] 0.00000
139  launchservic 0.3 ©0:09.15 5 4 547 5984K OB 816K 139 1 sleeping @[43325] 0.00000
2005 Terminal 0.3 00:02.15 8 3 336  113M+ 13M+ 0B 2005 1 sleeping *0[23] 0.01980
2042 screencaptur 0.2 00:00.13 4 2 189 14M oB oB 2042 1 sleeping *@[267+] 0.00000
724  com.apple.We 0.2 03:58.94 27 3 342 59M 1711M 18M 724 1 sleeping *0[250771 0.00000
723 com.apple.We 0.2 01:29.50 6 2 128 99M 1104K 3520K 723 1 sleeping *0[2431] 0.00000
520  sharingd 0.2 00:17.35 5 2 372 1M oB 3680K 520 1 sleeping *0[1] 0.00000
503 nearbyd 0.1 00:08.18 9 7 101  4928K 0B 1392K 503 1 sleeping *3[1] 0.00000
435  rapportd 0.1 00:12.68 3 2 314  9665K+ 0B 1904K 435 1 sleeping *0[1] 0.00008
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Last login: Wed Apr 29 11:21:43 on ttys@e@
[zahra@Hora ~ % nano scriptl.sh
[zahra@Hora ~ % nano scriptl.sh
[zahra@Hora ~ % 1

zsh: command not found: 1
[zahra@Hora ~ % 2

zsh: command not found: 2
[zahra@Hora ~ % chmod +x scriptl.sh
[zahra@Hora ~ % ./scriptl.sh

Simple Calculator

Enter first number:

I
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Lease Expires .
Default Gateway .
DHCP Server .
DHCPV6 TAID . By
DHCPV6 Client DUID.
DNS Servers .

Vednesday, April 29, 2026 5:
172.26.16.1

: 172.20.10.1

186142514

118 P

©0-01-00-01-27-4A-23-80-18-4F -32-0F -38-7F
: fes0::48e1:caff:fe61:b464%14
172.20.10.1

NetBIOS over Tcpip.

thernet adapter Bluetooth Network Connection:

Media State . e
Connection-specific DNS Suffix
Description .

Physical Address.

DHCP Enabled. o
Autoconfiguration Enabled .

Media disconnected

: Bluetooth Device (Personal Area Network)
18-4F-32-9F-38-80

Yes

: Yes

\Users\bita bignazhadsnet user

Jser accounts for \\DESKTOP-4Q1GAHL

\dministrator amena bita bignazhad
efaultAccount Guest WDAGUtiTityAccount
he command completed successfully.
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icrosoft Windows [Version 16.6.17763.1577]
(c) 2018 Microsoft Corporation. All rights reserved

:\Users\bita bignazhads notepad script2.bat
:\Users\bita bignazhadscript.bat
"script.bat’ is not recognized as an internal or external command

operable program or batch file.

:\Users\bita bignazhad>script2.bat
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Activity Monitor
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My Processes
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/ Pages
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@ safari Networking 68.0 MB 6 113 723
@ safari Graphics and Media 65.4 MB 26 311 724
WallpaperimageExtension 55.3 MB 2 86 492
@ control Centre 54.6 MB 8 690 443
. Dock 48.5 MB 5 416 442
TextEdit 48.4 MB 5 403 997
@ Notification Centre 47.0 MB 5 333 527
TextThumbnailExtension 45.9 MB 5 Al 1812
@ loginwindow 42.5 MB 5 788 171
. Open and Save Panel Service (Safari) 34.1 MB 6 345 737
MEMORY PRESSURE Physical Memory: 24.00 GB
Memory Used: 17.33 GB B TR 2E5E
Cached Files: 7.51GB T I 20568
Compressed: 464.1 MB
Swap Used: 0 bytes
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RAVBE64 . exe 11160 Console a 386 K
Runt imeBroker . exe 10632 Console 4 18,566 K
taskhostu. exe 8244 Console a 7,988 K
Runt imeBroker . exe 1856 Console a 8,356 K
svchost .exe 4812 Console 4 20,688 K
imiPrVSE . exe 2528 Services o 8,084 K
d11host .exe 6992 Console a4 13,088 K
dindowsInternal.Composabl 7264 Console a4 33,872K
OneDrive. exe 1244 Console 4 77,472K
OneDrive.sync.Service.exe 6552 Console 4 52,416 K
Runt imeBroker . exe 1468 Console 4 14,488 K
iindowsUpdatesox. exe 11068 Services o 6,568 K
SetupHost .exe 8016 Services @ 19,556 K
svchost .exe 3668 Services o 6,712 K
schost .exe 5764 Services o 6,602 K
schost .exe 7068 Services e 15,644 K
svchost .exe 7964 Services o 6,864 K
cnd . exe 1816 Console a 4,140 K
conhost .exe 10152 Console 4 18,376 K
ackgroundTaskHost . exe 2204 Console 4 23,116 K
svchost .exe 664 Services o 7,164 K
Runt imeBroker . exe 1074 Console 4 10,452 K
tasklist.exe 5768 Console a 7,612 K
imiPrVSE . exe 7344 Services o 8,516 K

C:\Users\bita bignazhad>taskkill/PID 2528 /F
ERROR: The process with PID 2528 could not be terminated.
Reason: Access is denied.

Users\bita bignazhad>





