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[bookmark: _Toc228143290]INTRODUCTION
Operating systems (OS) are fundamental software entities that oversee hardware resources and deliver services to applications and consumers. They serve as a conduit between the user and the computer system, facilitating efficient and secure functionality. This research assesses the primary tasks of operating systems and illustrates the actual application of command-line interfaces (CLI) in Windows and Linux environments. Furthermore, scripting methodologies are examined to automate redundant tasks. The report integrates academic knowledge with practical application to underscore the significance of operating systems in contemporary computing.

[bookmark: _Toc228143291]TASK 1: KEY FUNCTIONS OF OPERATING SYSTEMS
[bookmark: _Toc228143292]1.1 Process Management
Process management deals with the execution of uultiple processes in a system. In order to use the CPU efficiently, the operating system schedules processes using algorithms like Round Robin and Priority Scheduling. Windows displays processes running in the system through Task Manager. Linux has tools like ps and top to monitor process activity.
[image: ]
Figure 1: Task Manager showing running processes
The image above displays the Task Manager, which indicates the processes currently operating on the system. This is beneficial for the user as it enables monitoring of CPU utilization and the termination of superfluous apps. It also illustrates how the operating system manages processes.
1.2 Memory Management
Memory management guarantees the effective allocation and deallocation of RAM. The operating system employs techniques like virtual memory to augment available memory. It mitigates conflicts between processes by segregating memory locations.

[image: ]
Figure 2: Memory usage in system monitor
The screenshot provided is a system memory usage. It shows how the ram is being used, and how it is being used by different applications. This highlights how the operating system is taking care of managing the memory efficiently and avoiding clashes between processes.
1.3 File System Management
File system management organizes data into files and directories. Windows primarily uses NTFS, whereas Linux commonly uses EXT4.
[image: ]
Figure 3: File system structure
The screenshot above illustrates the file system architecture in Windows File Explorer. It illustrates the manner in which the operating system structures files and directories, facilitating user access and data management.
1.4 Security and Protection
Operating systems ensure security through authentication, authorization, and access control mechanisms.
[image: ]

Figure 4: Security permissions settings
The screenshot above displays folder security permissions. It shows how the operating system controls access to files using permissions, ensuring data protection and system security.
[bookmark: _Toc228143293]TASK 2: WINDOWS CLI COMMANDS
Command-line interfaces in Windows allow efficient system management.
Process Management
· tasklist – Displays running processes 
· taskkill /PID 1234 /F – Terminates a process 
[image: ]
Figure 5: Process management commands
The image above illustrates the output of the tasklist command. This command displays all currently executing jobs.

File Management
· dir – Lists directory contents 
· mkdir testfolder – Creates a folder 
· del file.txt – Deletes a file 
[image: ]
Figure 6: File management commands
The screenshot above displays file management commands, including dir and mkdir. These instructions enable users to examine directory contents and establish new folders, illustrating file system control via the command line.


Network Commands
· ipconfig – Displays IP configuration 
[image: ]
Figure 7: Ip configuration commands output
The screenshot above shows the ipconfig command output, which provides network configuration details such as IP address and subnet mask. This is useful for troubleshooting network issues.
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Figure 7.1: ping google.com commands output
· ping google.com – Tests network connectivity 
The screenshot above illustrates the utilization of the ping command to assess connectivity with an external server. It verifies that the network is operating properly.

Figure 7: Network commands output
User Management
[image: ]
Figure 8: net user commands output
The above screenshot demonstrates the 'net user' command, listing user accounts on the system. The command 'net' is used to control user accounts and access.
Task Scheduling
· schtasks /create – Schedules tasks 
 Analysis: CLI commands provide faster and more efficient control compared to graphical interfaces, especially for automation.

[bookmark: _Toc228143294]TASK 3: LINUX CLI COMMANDS
Linux CLI provides powerful tools for system administration.
Process Management
Linux offers robust process management capabilities with commands like ps aux, top, and kill. The ps aux function enumerates all active processes with comprehensive details, whereas top offers real-time surveillance of system operations. The kill command serves to terminate processes. These instruments enable administrators to effectively oversee and regulate system performance.

File Management
The File Management on Linux is performed by the usage of commands ls -l, cp, mv and rm. The ls -l lists the file giving an extended information; cp, mv and rm are used for copying, moving and erasing files. These commands give powerful management of file handling on Linux through the command line.
Network Commands
Linux facilitates network control with the use of the ifconfig or ip a commands, as well as the ping tool. The ifconfig (or ip a) command provides the network configuration information. The ping command assesses connectivity to external entities. They are essential in managing the network's performance.

User Management :
User administration in Linux is conducted with commands like useradd and passwd. These commands enable administrators to establish new users and configure passwords, thereby guaranteeing safe access control within the system.


Task Scheduling
The crontab command in Linux facilitates the scheduling of jobs. This indicates that a user can execute a script or command at a designated time. This is advantageous for executing routine system operations such as backups or updates.


[image: ]
Figure 8.1: Linux  ls -lCLI commands output
The screenshot above shows the ls -l command output, which lists files and directories with detailed information. This demonstrates how Linux manages files through the command-line interface.
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Figure 8.2: Linux ps aux CLI commands output
 The screenshot above shows the ps aux command displaying active processes in Linux. It provides detailed information about system processes, which is useful for system monitoring and management.

[bookmark: _Toc228143295]TASK 4: WINDOWS SCRIPTS
[bookmark: _Toc228143296]Script 1: System Health Check
[image: ]
Figure 9.1: Batch script execution
The screenshot above shows a batch script being executed. It demonstrates how commands can be automated using scripts, improving efficiency and reducing manual work.
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Figure 9.2: Batch script 
The screenshot above shows a Bash script execution in Linux. It demonstrates how scripting can automate tasks such as system monitoring and user interaction.
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[bookmark: _Toc228143297]Script 2.1: Backup Script Code
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Script 2.1: Backup Script Output
Analysis: Batch scripts automate repetitive administrative tasks, improving efficiency and reducing human error.





[bookmark: _Toc228143298]TASK 5: LINUX SCRIPTS

[bookmark: _Toc228143299]Script 1: Disk Usage Monitor
#!/bin/bash
echo "Disk Usage:"
df -h

usage=$(df / | grep / | awk '{ print $5 }' | sed 's/%//g')

if [ $usage -gt 80 ]; then
  echo "Warning: Disk usage high!"
else
  echo "Disk usage normal"
fi

[bookmark: _Toc228143300]Script 2: User Interaction Script
#!/bin/bash
echo "Enter your name:"
read name

for i in {1..3}
do
  echo "Hello $name"
done
Analysis: Bash scripting allows advanced automation and is widely used in DevOps and system administration.

[bookmark: _Toc228143301]CONCLUSION
This report analysed the core functions of operating systems and demonstrated practical usage of command-line tools and scripting in both Windows and Linux environments. It is evident that Windows offers ease of use, while Linux provides greater control and flexibility. The use of CLI commands enhances efficiency, and scripting enables automation of repetitive tasks. Understanding these concepts is essential for modern IT professionals and supports effective system management.
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C:\Users\dhruk>tasklist

Image Name PID Session Name Session# Mem Usage

System Idle Process 0 Services

] 8 K
System 4 Services [¢] 20,580 K
Registry 176 Services [¢] 41,500 K
smss.exe 780 Services ] 1,432 K
csrss.exe 1008 Services ] 8,652 K
wininit.exe 1100 Services [¢] 10,360 K
services.exe 1228 Services [¢] 20,400 K
lsass.exe 1248 Services [¢] 38,364 K
svchost.exe 1396 Services [¢] 46,796 K
fontdrvhost.exe 1436 Services [¢] 4,312 K
WUDFHost . exe 1512 Services ] 9,652 K
svchost.exe 1552 Services [¢] 22,388 K
svchost.exe 1604 Services [¢] 14,580 K
WUDFHost . exe 1676 Services ] 15,712 K
svchost.exe 1920 Services [¢] 13,940 K
svchost.exe 1960 Services [¢] 18,700 K
svchost.exe 1988 Services [¢] 14,256 K
svchost.exe 2004 Services [¢] 11,776 K
svchost.exe 1324 Services [¢] 7,208 K
svchost.exe 1300 Services [¢] 15,816 K
svchost.exe 1424 Services [¢] 7,976 K
svchost.exe 2152 Services [¢] 14,040 K
svchost.exe 2176 Services [¢] 11,000 K
svchost.exe 2212 Services [¢] 23,096 K
svchost.exe 2312 Services [¢] 22,980 K
svchost.exe 2464 Services [¢] 10,856 K
svchost.exe 2488 Services [¢] 10,968 K
svchost.exe 2628 Services [¢] 38,848 K
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C:\Users\dhruk>dir
Volume in drive C is Windows
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C:\Users\dhruk>ipconfig

Windows IP Configuration

Unknown adapter HotspotShield Network Adapter:

Media State . 5 5
Connection-specific DNS Suffix

: Media disconnected

Wireless LAN adapter Local Area Connection* 1:

Media State . 5 5
Connection-specific DNS Suffix

: Media disconnected

Wireless LAN adapter Local Area Connection* 2:

Media State . 5 o o
Connection-specific DNS Suffix

Wireless LAN adapter Wi-Fi:

Connection-specific DNS Suffix
IPv6 Address. . .

Temporary IPv6 Address 5
Link-local IPv6 Address .

IPv4 Address.

Subnet Mask . . .

Default Gateway .

C:\Users\dhruk>|

: Media disconnected

: communityfibre.co.uk

: 2a02:6b6f:e8fU:7300:dU20:59ff:5cbf:7fc9
: 2a02:6b6f:e8fU:7300:ddf1:3786:37b0:ae85
: fe80::1397:e192:bf06:80e%15

: 192.168.1.73

: 255.255.255.0

: fe80::8269:1aff:fe77:905b%15

192.168.1.1
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C:\Users\dhruk>ping google.com

Pinging google.com [2a00:1450:4009:cOf::8b] with 32 bytes of data:
Reply from 2a00:1450:4009:cOf::8b: time=12ms
Reply from 2a00:1450:4009:cOf : time=15ms
Reply from 2a00:1450:4009:cOf time=19ms
Reply from 2a00:1450:4009:cOf: :

b
b:
b: time=1@ms

Ping statistics for 2a00:1450:4009:cOf::8b:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = 1Oms, Maximum = 19ms, Average = ldms
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C:\Users\dhruk>net user

User accounts for \\DESKTOP-P5VMGG8

Administrator AdminTest DefaultAccount
dhruk Guest WDAGUtilityAccount
The command completed successfully.
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>_ Terminal

$1s -1

total @

$ drwxrwxr-x 2 codeuser1@014 codeuserl@@14 40 Apr 25 12:32 mrm
$
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Enter your name:

Eulalio Alesino Fernandes

Hello Eulalio Alesino Fernandes
System Information:

Host Name: DESKTOP-P5VMGG8
0S Name: Microsoft Windows 11 Home Single Language
0S Version: 10.0.26200 N/A Build 26200
0S Manufacturer: Microsoft Corporation
0S Configuration: Standalone Workstation
0S Build Type: Multiprocessor Free
Registered Owner: dhruking98@gmail.com
Registered Organization: HP
Product ID: 00327-35810-44202-AA0EM
Original Install Date: 19-05-2025, 12:46:33
System Boot Time: 24-04-2026, 11:32:35
System Manufacturer: HP
System Model: HP Pavilion x360 Convertible 1l4-balxx
System Type: x6U4-based PC
Processor(s): 1 Processor(s) Installed.
[01]: Intel6d Family 6 Model 142 Stepping 10 GenuineIntel ~1992 Mhz
BIOS Version: Insyde F.52, 12-11-2018
Windows Directory: C:\WINDOWS
System Directory: C:\WINDOWS\system32
Boot Device: \Device\HarddiskVolume6
System Locale: en-us;English (United States)
Input Locale: 00004009
Time Zone: (UTC+00:00) Dublin, Edinburgh, Lisbon, London
Total Physical Memory: 16,258 MB
Available Physical Memory: 7,025 MB
Virtual Memory: Max Size: 17,282 MB
Virtual Memory: Available: 6,434 MB
Virtual Memory: In Use: 10,848 MB
Page File Location(s): C:\pagefile.sys

Domain: WORKGROUP
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B scriptbat

File Edit  View

@echo off

echo Enter your name:
set /p name=

echo Hello %name%

echo System Information:
systeminfo

echo Running Processes:
tasklist

pause

Ln13, Col1 141 characters

Plain text

100%

Unix (LF)

UTF-8
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B script2ixt X +

File Edit  View

@echo off
set source=C:\Users\Public\Documents
set destination=C:\Backup

if not exist %destination% mkdir %destination%
xcopy %source% %destination% /E /Y

echo Backup completed successfully!
pause
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