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[bookmark: _Toc190786244]Introduction 
Modern computing systems are inseparable without operating systems which provide a interface between hardware and users as well as manage system resources effectively. They offer the fundamental services like scheduling of processes, allocation of memory, file management, and security control. The report looks at the most important services of general-purpose, operating systems and also looks at how command-line interfaces (CLI) can be practically used both in Windows and Linux environments. In addition, it also shows how repetitive tasks in the administration can be automated through scripting. There are various academic and technical sources that support the discussion to prove the research interest and awareness of the operating system concepts.
[bookmark: _Toc190786245]Key functions of general Operating Systems
Operating systems do several fundamental tasks which make computers to work effectively and safely. Process management which is one of the main functions and entails creation, scheduling and termination of processes is involved. The operating system makes sure that the various processes can run at the same time without conflict through effective allocation of the CPU time. Applications like the windows task manager or tough Linux commands like top enable the user to view running processes and use of resources. Their usage illustrates visually how the CPU and memory resources are allocated between the active tasks and the role of the OS in the multitasking and optimisation of the performance [1].
The other very important role is memory handling where the operating system assigns and frees memory space on demand. It guarantees that processes do not interfere but have adequate memory capacity. Virtual memory methods expand physical memory by incorporating disk space in which the systems can execute larger applications effectively. This would be seen in system monitors where memory allocation and paging status is shown in real time [2].
Operating systems also have file system management as one of the core functions. The OS arranges data in files and directories, in control of storage, access and retrieval permissions. Windows and Linux have file systems like NTFS and ext4 respectively which offer ordered methods to store and safeguard data. Users can see and modify file properties using graphical programs such as file explorer or by using the command-line applications, this explains how the OS manages access and provides data integrity.
Another necessary functionality is device management since the operating system interacts with hardware devices via device drivers. This enables the applications to communicate with hardware without the need to know about its internal functionality. Applications like the Device Manager of Windows also offer an understanding of the hardware connected and the state of drivers, and this is how the OS coordinates the input and the output activities [3].
Unlike in the past, security and user management are becoming more significant features of the contemporary operating systems. The OS provides authentication and authorisation controls to allow only authorised users to access resources in the system. Sensitive information is secured by the use of user accounts, passwords and permissions which ensure the system stability. These capabilities are either controllable via system settings or command-line programs, which depict the role of the OS to ensure security [4].
Lastly, there are giving user interfaces, graphical user interfaces (GUI) and the command-line interface (CLI) which are provided by operating systems. Although GUIs are easier to use, CLIs are more dominant and allow more control among advanced users. Networking services also expand the functions of OS by providing the possibility of inter-system communication, which also gives users access to the resources of other systems and provides an effective exchange of information. These collective functions show that operating systems serve as resource managers and user interfaces, which make computing environments to be efficient and secure.
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Figure 1: Task management
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Figure 2: Description
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Figure 3: Description changing your location
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Figure 4: Description
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Figure 5: Description
[bookmark: _Toc190786251]Use of Windows OS CLI commands
Windows operating system offers effective command-line programs using Command Prompt and PowerShell which allows an individual to carry out administrative duties effectively. Such commands as task list may be used to manage processes and it will show all running processes together with process id and memory consumption. Task kill /PID <id> /F command enables one to cancel the processes in a forceful manner which proves to be in control of how the system runs. The following commands are especially applicable in terms of troubleshooting applications that are not responsive [3].
Management of files and directories is done using commands like dir which lists the contents of the directory and copy which copies the files. Del command is utilized to delete files and there are extra switches that enable a user to set the conditions of deletion recursively or confirmation prompt. These commands explain the way users can easily manipulate file systems without the use of graphical systems.
It requires network testing and monitoring to help in diagnosing the connectivity problems. The ipconfig /all command gives detailed configuration of a network such as IP addresses and DNS configuration. Ping command is used to check the connection between systems and the netstat and is used to show the active connections and ports that are listening. This combination of commands allows the users to monitor and troubleshoot the network performance [5].
User management in Windows can be done with the help of a net user command. An example of possibilities is - net user username password /add creates a new user account and user remove deletes a user account. These commands show how administrators can handle the access of users and keep the system secure.
Task scheduling is another key feature and routine tasks can be automated. The schtasks command: It can be used to create, query and delete scheduled tasks. For example, schtasks /create enables users to define a task that operators when it goes as scheduled instance or regularly. This functionality is critical to make maintenance activities like backups and updates automatic.
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Figure 6: Description
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Figure 7: Description
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Figure 8: Description example cat
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Figure 9: Description 
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Figure 10: Description whom and date it shows you which use your login

[image: ]
Figure 11: Description
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Figure 12: Description
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Figure 13: Description
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Figure 14: Description
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Figure 15: Description
[bookmark: _Toc190786262]Use of Linux OS CLI commands
Linux offers a powerful command-line interface by means of Bash, powerful system management tools are available. Process management is achieved with certain commands like ps aux which gives list of all running processes and top which gives a real-time monitoring of the system. The kill -9 <PID> command is used to terminate process is a command that can show the user which can operate precisely on the system [4].
File and directory management in Linux is done by using various commands like ls -l to list the files with detailed information, cp to make a copy of the files, rm to delete files from directory etc. The mkdir command is used to create directories and additional options are available for running the command recursively as well as for permissions. These commands could be summed up as expressions of the flexibility and efficiency of the Linux file management system.
There are network monitoring tools either defined already in Linux System like ifconfig or ip #a for displaying network configurations and ping for testing connectivity. The netstat -tuln command exhibits live active network connections as well as open ports, or "listers" that are open and valuable information regarding system activity and security.
User management commands like sudo adduser, passwd, deluser etc. enable administrators to create, modify and remove user accounts. These commands show you the way Linux systems apply security, giving good control over the access of users.
Task scheduling in Linux is normally done through the use of cron. The crontab -e is a method to control the scheduled tasks to specify the task execution times and commands. This feature is very commonly used for automating repetitive tasks such as backups and system updates.
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Figure 16: su
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Figure 17: pwd
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Figure 18: cd
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Figure 19: mkdir
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Figure 20: ls
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Figure 21: echo and cat
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Figure 22: rmdir
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Figure 23: touch
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Figure 24: ifconfig
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Figure 25: who am I and date

[bookmark: _Toc190786273]Use of Windows OS scripts
Batch scripting in Windows allows you to automate repetitive tasks which will make you more efficient and help you cut back on manual tasks. One such example would be a backup script to take files from a source directory and copy them to a destination directory. This script uses the variable to store the directory path and the condition to count if the directory to be created already exists or not. Such automation ensures that the backups are done on a consistent basis without any interference from the user.
Another example is a simple calculator script which takes input from the user and performs mathematical addition, subtraction, multiplication, and division. This script shows how variables, the input command of the user and mathematical calculations can be used. By asking the user to input some values and displaying the result of those inputs, the script reveals the use of an interactive aspect of batch programming.
These examples demonstrate the use of batch scripts to bring in control structures such as conditionals and loops, which can establish dynamic and flexible automation. Screenshots of the script code and the output when the script is executed should be involved in order to establish the functionality.
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Figure 26: Description
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Figure 27: Description
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Figure 28: Description
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Figure 29: Description
[bookmark: _Toc190786276]Use of Linux OS scripts
Bash in Linux works as powerful automation as possible and you can make many scripts to perform the tasks with the efficiency. One example is a file backup script which asks the user for source and destination directories and copies files accordingly. This script shows the ways of using variables, getting input from users, and using functions such as file operations, showing the flexibility of a bash script.
Another example is a number checking script which uses conditional statements to check whether a given number is more than a certain value. This script shows how to control the flow and decision making of a Script, to make the Script customize according to user Introduction.
Bash scripts can also be used for loops, arithmetic operations, and system commands which make them a very versatile tool when it comes to system administration. When providing screen captures of execution of scripts is helpful to demonstrate individual use of these scripts.
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Figure 30: Description
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Figure 31: Description
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Figure 32: Description
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Figure 33: Description
[bookmark: _Toc190786279]Conclusion
In conclusion, operating systems are a crucial component of the computer resource management system and offer platform for the execution of applications. This report has been able to prove the key roles of the operating system, such as process management, memory management, file systems, and security. It has also discussed the usefulness of command-line interfaces in Windows and Linux and their significance in system administration and troubleshooting.
The examples of command line interface (CLI) commands and scripting provided are good examples of how one can effectively manage systems and automate tasks. Windows and Linux have their own advantages, with Windows being user-friendly and Linux having flexibility and control. The use of scripting gives another boost to productivity in terms of cut down on the manual effort and ensuring consistency.
Overall, keeping the operating systems and knowing how to use the CLI tools are essential skills for an IT professional. These skills are what enable effective management of the systems, problem-solving and automation - a skill critical in today's computing environment.
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Appendix A: OS Types
· Batch OS
· Time-sharing OS
· Distributed OS
· Real-time OS
Appendix B: Lecture Activities
· Process scheduling notes
· Memory allocation examples
Appendix C: Online Course Evidence
Online Course name: Linux unhatched cisco 
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Figure 34: Certificate of completion
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mandprompt Windows [Version 10.0.26100.6899]
cisaits1 | Soft Corporation. ALL rights reserved.

C:\Users\safij>dir

Volume in drive C is Windows-SSD
Volume Serial Number is 2CD4-0378
Directory of C:\Users\safij

22/10/2025 16:14 <DIR>
©8/10/2025 23:26 <DIR>
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12/10/2025 22:u49 <DIR> Videos
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C:\Users\safij>
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C:\Users\safij\Downloads>rmdir new

C:\Users\safij\Downloads>|
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C:\Users\safij\Downloads>ipconfig

Windows IP Configuration

Wireless LAN adapter Local Area Connection* 1:

Media State . . . . . . . : Media disconnected
Connection-specific DNS Suffix

Wireless LAN adapter Local Area Connection* 2:

Media State . . . . . . . : Media disconnected
Connection-specific DNS Suffix

Wireless LAN adapter Wi-Fi

Connection-specific DNS Suffix . : uni.local

Link-local IPv6 Address . . . . . : fe80::8c@03:ca28:27b7:2deb%6
IPv4 Address. . . . .« . . . :10.38.210.200

Subnet Mask . . . . . . . . .. . : 255.255.252.0

Default Gateway . . . . . . . . . : 10.38.208.1

Ethernet adapter Bluetooth Network Connection:

Media State . . . . . . . : Media disconnected
Connection-specific DNS Suffix

C:\Users\safij\Downloads>#
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C:\Users\safij\Downloads>systeminfo

Host Name:
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0S Version:
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Product ID:

Original Install Date:
System Boot Time:
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system Typ
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Windows Directory:
System Directory:
Boot Devic

system Locale:
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Time Zone:
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Available Physical Memory:
Virtual Memory: Max Size

Page File Location(s):
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Logon Server:
Hotfix(s):

Network Card(s):

IAWAD.
Microsoft Windows 11 Home
16.0.26100 N/A Build 26100
Microsoft Corporation
Standalone Workstation
Multiprocessor Free
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6342-21466-37798-AAOEN
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[01]: AMDG4 Fanmily 23 Model 160 Stepping 6 AuthenticAMD ~2461 Mhz

LENOVO L1CNUTWW, 10/06/2025
C:\Windons
C:\Windons\systen32
\Device\HarddiskVolunel
en-us;English (United States)
en-gb;English (United Kingdom)

(UTC+50:00) Dublin, Edinburgh, Lisbon, London

5,965 MB
815 M8

18,253 mB

7,864 MB

16,389 1B
C:\pagefile.sys
WORKGROUP

\\JAWAD

7 Hotfix(s) Installed.
[01]: KB5066131

[02]: KB5050575

[63]: KB5065847

[64]: KB5BGBB61

[05]: KB5067366

[66]: KB5067035

[67]: KB5O71142

2 NIC(s) Installed.

[01]: MediaTek Wi-Fi 6 MT7926 Wireless LAN Card

Connection Name: Wi-Fi
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C:\Users\safij\Downloads>netstat
Active Connections

Proto Local Address Foreign Address State

TCP 10.38.210.200:49502 172.187.86.73:https ESTABLISHED
TCP 10.38.210.200:50849 204.79.197.222:https TIME_WAIT
TCP 10.38.210.200:51118 13.107.246.64:https CLOSE_WAIT
TCP 10.38.210.200:53708 150.171.109.214:https FIN_WAIT_1

TCP 10.38.210.200:55302 172.64.41.3:https TIME_WAIT
TCP 10.38.210.200:55303 40.99.205.114:https ESTABLISHED
TCP 10.38.210.200:56432 a2-22-228-91:https LAST_ACK
TCP 10.38.210.200:56933 a2-21-6-144:https LAST_ACK
TCcP 10.38.210.200:56934 a2-22-228-82:https LAST_ACK

TCP 10.38.210.200:57896 172.187.86.73:https ESTABLISHED
TCcP 10.38.210.200:58862 104.192.171.70:https ESTABLISHED
TCP 10.38.210.200:59582 40.99.148.226:https ESTABLISHED
TCP 16.38.210.200:60021 u4e. TIME_WAIT
TCP 10.38.210.200:60984 52. .28.47:https TIME_WAIT
TCP 10.38.210.200:60985 52.109.28.47:https TIME_WAIT
TCP 10.38.210.200:60986 52.168.117.169:https ESTABLISHED
TCP 10.38.210.200:61024 74.178.130.41:https ESTABLISHED

TCP 10.38.210.200:61061 52.106.9.3:https ESTABLISHED
TCP 10.38.210.200:63275 52.168.117.169:https TIME_WAIT
TCP 10.38.210.200:64050 52.108.9.254:https TIME_WAIT
TCP 10.38.210.200:64189 aley-82-114-5:http CLOSE_WAIT
TCP 10.38.210.200:64446 13.107.3.254:https TIME_WAIT
TCP 127.0.0.1:59978 jawad:59981 ESTABLISHED
TCcP 127.0.0.1:59981 jawad:59978 ESTABLISHED

TCP 192.168.0.160:49299 150.171.27.11:https TIME_WAIT
TCcP 192.168.0.160:49373 wj-in-£119:https TIME_WAIT
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Ci\Users\safij\Dounloads>tasklist

Inage Name PID Session Name Sessiont  Mem Usage
System Idle Process © Services ° 8 K
system 4 Services 0 1,548 K
Secure Systen 140 Services o 41,624 K
Registry 180 Services o 51,212 K
smss.exe 680 Services 0 80 K
csrss.exe 1128 Services ° 2,344 K
wininit.exe 1288 Services ° ugs K
services.exe 1426 Services 0 6,236 K
LsaIso.exe 1460 Services ° 1,624 K
sass.exe 1468 Services ° 17,576 K
svchost. exe 1604 Services o 34,208 K
Fontdrvhost . exe 1632 Services ° 100 K
WUDFHost . exe 1664 Services ° 60 K
svchost. exe 1772 Services o 22,208 K
svchost . exe 1836 Services ° 4,028 K
Svchost.exe 652 Services ° 1,504 K
svchost.exe 820 Services o 11,332k
svchost . exe 1536 Services o 916 K
svchost . exe 1648 Services ° 3,004 K
svchost . exe 2152 Services ° 2,348 K
svchost . exe 2160 Services ° 2,604 K
svchost . exe 2168 Services ° 5,276 K
svchost . exe 2260 Services 0 6,124 K
svchost . exe 2276 Services ° 9,176 K
svchost.exe 2372 Services ° 3,020 K
svchost.exe 2388 Services ° 5,436 K
svchost . exe 2020 Services ° 3,192 K
svchost . exe 2036 Services ° 2,108 K
svchost. exe 2568 Services o 13,448 K
svchost . exe 2672 Services ° 9,316 K
svchost . exe 2792 Services ° 4,132 K
svchost . exe 2360 Services o 4,292 K
andfendrsr. exe 3196 Services ° 312 K
atiesrxx.exe 3212 Services ° 680 K
svchost . exe 3204 Services o 12,55 K
svchost . exe 3372 Services ° 2,324 K
svchost.exe 3044 Services 0 6,720 K
svchost . exe 3452 Services ° 1,868 K
svchost. exe 3064 Services ° 1,396 K
Memory Compression 3588 Services ® 147,188 K
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C:\Users\safij\Downloads>ping www.google.com

Pinging www.google.com [142.251.29.103] with 32 bytes of data:
Reply from 142.251.29.103: bytes=32 time=35ms TTL=114
Reply from 142.251.29.103: bytes=32 time=19ms TTL=114
Reply from 142.251.29.103: bytes=32 time=22ms TTL=114
Reply from 142.251.29.103: bytes=32 time=19ms TTL=114

Ping statistics for 142.251.29.103:

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

Minimum = 19ms, Maximum = 35ms, Average = 23ms

C:\Users\safij\Downloads>|
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sysadnin@localhost:~$ su root
Password:

root@localhost:~# su sysadmin
sysadminglocalhost:~$
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sysadninglocalhost:~$ pud
/home/sysadain
ysadminglocalhost:~$
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sysadmin@localhos
bash: cd: desktop/: No such file or directory
sysadninglocathost:~3 |
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sysadmin@localhost:~$ mkdir new
mkdir: cannot create directory ‘new!
sysadninglocalhost:~$ dir

Desktop Documents Downloads Music Pictures Public Templates
sysadnin@localhost:~$ cd Desktop/

sysadnin@localhost:~/Desktop$ mkdir new
sysadninglocalhost:~/Desktop$ dir

loop.sh new script.sh

sysadmin@localhost:~/Desktop$ [|

File exists

Videos new
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in@localhost:~/Desktop$ cd ..

sysadminglocalhost:~$ ls

Desktop Documents Downloads Music Pictures Public Templates
sysadminglocalhost:~$ D

sys:

Videos
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imin@localhost:~/Desktop$ echo this asample text >file.txt
imin@localhost:~/Desktop$ cat file.txt

this asample text

sysadmin@localhost:~/Desktop$ [
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sysadmin@localhost:~$ cd Desktop/
sysadnin@localhost:~/Desktop$ 1s
loop.sh new script.sh
sysadnmin@localhost:~/Desktop$ rmdir new
sysadnin@localhost:~/Desktop$ 1s
loop.sh seript.sh
sysadnin@localhost:~/Desktop$
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sysadmin@localhost:~/Desktop$ touch new.txt
sysadmin@localhost:~/Desktop$ s

file.txt loop.sh new.txt script.sh
sysadmin@localhost:~/Desktop$ ||
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sysaduin@localhost:~/Desktops ifconfig
otho Link encap:Ethernet HWaddr 02:42:c0:a
inet addr:192.168.1.2 Bcast:192.168.1.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:l
RX packets:59 errors:@ dropped:@ overruns:
TX packets:57 errors:@ dropped:® overruns:@ carrier:@
collisions:0 txqueuelen:1000
RX bytes:4577 (4.5 KB) TX bytes:3766 (3.7 KB)

frame:0

lo Link encap:Local Loopback
inet addr:127.6.0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MIU:65536 Metric:1
RX packets:2 errors:0 dropped:@ overruns:@ fra
TX packets:2 errors:0 dropped:@ overruns:® carrier:d
collisions:@ txqueuelen:1000
RX bytes:100 (100.0 B) TX bytes:100 (100.0 B)

sysadmin@localhost:~/Desktop$
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sysadmin@localhost:~/Desktop$ whomi
bash: whomi: command not found
sysadmin@localhost:~/Desktop$ date
Tue Feb 10 16:48:18 UTC 2026
sysadmin@localhost:~/Desktop$ |
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fechoneiibat " [ new 1bat 2 B

fecho off
set /p numl=Enter the first number
set /p num2=Enter the second number

set /a total= numl + num2
echo The total is %total$%
pause

~N ook W
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] C\Windows\system32\cmd.e: X + v

Enter the first number56
Enter the second number78
The total is 134

Press any key to continue




image29.png
cho new 1.bat 2 E3 Jil new 1 bat |

1

W J o U b WwWwN

@echo off

set /p age=Enter your age.

if %age% geq 18 (

echo you are eligible to vote.

) else (

echo you are not eligible to vote
)

pausq

yet.
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] C\Windows\system32\cmd.e: X + v 1 C:A\Windows\system32\cmd.e: X + v

Enter your age.12 Enter your age.78
you are not eligible to vote yet. you are eligible to vote.
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echo "Enter the first number"
read numl

echo "Enter the second number"]
read num2

total-%((numl + num2))
echo "the sum is $total™
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sysadmin@localhos:
script.sh
sysadmin@localhost:~/Desktop$ chmod +x script.sh

sysadmin@localhost:~/Desktop$ ./script.sh
Enter the first number
56

./script.sh: line 8: unexpected EOF while looking for matching
./script.sh: line 9: syntax error: unexpected end of file

sysadmin@localhost:~/Desktop$ nano script.sh
sysadmin@localhost:~/Desktop$ ./script.sh
Enter the first number

67

Enter the second number

89

the sum is 156
sysadmin@localhost:~/Desktop$ ||
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~ead numt

T —
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sysadmin@localhost:~/Desktop$ nano loop.sh
sysadmin@localhost:~/Desktop$ chmod loop.sh
chmod: missing operand after 'loop.sh’

Try 'chmod --help’ for more information.
sysadmin@localhost:~/Desktop$ chmod +x loop.sh
sysadmin@localhost:~/Desktop$ ./loop.sh
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sysadmin@localhost:~/Desktop$
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Comparing Cisco Packet Tracer and Cisco Modeling Labs Free

Overview:

Cisco Packet Tracer is designed to be user-friendly and accessible, requiring minimal
technical skills and fewer hardware resources, making it an excellent choice for
beginners and educational settings. Cisco Modeling Labs (CML) Free provides an
opportunity to work with real operating systems and explore advanced networking
capabilties, although requiring more technical skils and hardware resources to run
effectively. Together, these tools offer complementary learning experiences suited to
variety of educational and professional development needs.

Comparison criteria Cisco Packet Tracer Cisco Modeling Labs Free
822 cmL2.8
Type of a Learning Tool Simulator Emulator

Minimal System Requirements

‘CPU: Intel Pentium 4, 2.53 GHz or
equivalent
RAM:2GB.

Hard Disk: 1.4 GB of free disk space

CPU*: 4 (physicalcores) - Intel only.
RAM:8GB.
Hard Disk: 32.GB * Processor must
Support VTx and EPT.

Supports real Operating
Systems and all CLI Commands

NO
Cisco Packet Tracer is a simulator
that supports  lmited set of
‘commands — only the ones modeled
(upto CCNA level).

ves
CML Freeis an emulator that supports all
‘commands available in Cisco lOLY,
10LYL2, ASAV images + Linux based hosts
(ke Ubuntu or Alpine).

Student exposure to Layer 1
tasks

VS
Cisco Packet Tracer's Physical View
feature offers a realistic.
representation of a network's
physical layout,allowing users to
visualize device placement, cabling,

Rack & Stack.

No

‘Automated Lab Grading

Yes
Cisco Packet Tracer has an impressive:
feature that allows It to automatically
grade students' work. This means
that students can receive instant
feedback and see their scores based

NO
CML configurations must be manually.
inspected by the instructor.
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‘on their performance in the lab. This
‘capabilty s not only helpfulfor
instructors but also enhances the.

learning experience for students, as

network devices.

they can quickly understand their
strengths and areas for
improvement.
Scalabilty Cisco Packet Tracer can simulate tens | Users of the CMIL Free can create
of devices n arger topologies at the | topologies with a maximum of 5
Same time. The specific number of | simultanously running devices (also
devices you can simulate depends on |  end-nodes count against the 5-node
the capabiltes of the computer timit).
where it s installed.
‘Supports o7 Technologies. Yes No
Supports Wireless ves No
Technologies.
‘Supports Simulation Mode Yes No
Cisco Packet Tracer enables users to.
visualize and analyze network trafic
either i real-time or step-by-step.
“This interaction helps leamers gain a
clearer understanding of how data.
packets travel through a network.
'APIto connect to real external NO. VES

CML supports integration with external
Systems and tools, allowing users to
seamlessly connect their CMIL topology
with a real network infrastructure.
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