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[bookmark: _Toc227428490]Introduction
Operating systems are fundamental software that control computer hardware and have a platform on which application programs can execute. They serve as a point of connection between the user and the system and make it possible to complete any task and optimise resources use. Graphical user interfaces and command-line interfaces are common operating systems such as Microsoft windows and Linux, and enable users to engage with the system in different ways.
The fundamental uses of general-purpose operating systems are also discussed in this report and practical examples on the use of command line tools in Windows and Linux operating systems are presented. It also talks about scripting tools about writing scripts in the form of Batch and Bash scripts to automate the system activities. Practical activities give an idea about the functioning of the systems in the real world and improve technical knowledge.

1. [bookmark: _Toc227428491]Key functions of general Operating Systems
There are some basic functions which are carried out by operating systems that make the system to run smoothly and efficiently.
1.1 [bookmark: _Toc227428492]Process and Processor Management
Process management entails managing several processes that are running on a system. The operating system has algorithms such as First Come First Serve and Round Robin which schedule these processes. It guarantees that individual processes get CPU time without any conflicts. Ready states, running states and waiting states in a process are effectively managed[1].
[image: ]
Figure 1: Task Manager 
(Source: Windows PowerShell)
Task Manager in Windows is a graphical representation of the processes running, where the user is able to see the CPU usage and kill processes. With the assistance of such commands as ps and top, it is possible to observe processes and real-time system performance in Linux. These tools assist users to determine resource consuming applications and ensure efficiency of the systems.
[bookmark: _Toc227428493]1.2 Memory Management
Memory management is to make sure that system memory is allocated and utilised efficiently. Among the techniques used in the operating system to control the memory and block interferences between processes are paging and segmentation. It also ensures that all the processes are executing in their allocated memory space[2].
In windows, memory usage is also shown in the Task Manager which shows how the RAM is allocated. The numbers of memory utilization are displayed using linux commands like free. Sound memory management prevents crashing of the systems and it improves the performance[3].
[image: ]
Figure 2: Top command
(Source: Kali linux)
[bookmark: _Toc227428494]1.3 File System Management
File system management is about organising and storing information in an orderly fashion. The operating system allows the use of a hierarchical file system that allows users to create, edit and delete files[4].
File management has been implemented in windows with the help of file explorer whereas in Linux, commands like ls, cp and rm have been implemented. The tools enable good management of files and directories. File systems ensure data integrity and easier access of information.
[image: ]
Figure 3: ls command
(Source: Kali linux)
[bookmark: _Toc227428495]1.4 Security and Protection
Security and protection mechanisms are in place to prevent unauthorised system resources access. The operating systems have authentication systems that embrace the use of passwords and user accounts. They also provide access control in form of permissions[5].
Windows allows one to control user accounts through the system settings, but Linux needs user to apply command such as chmod and chown to control file permissions[6]. These characteristics guarantee the confidentiality of the data and stability of the system.
[image: ]
Figure 4: User added
(Source: Kali linux)









2. [bookmark: _Toc227428496]Use of Windows OS CLI commands.
Windows command line utility is an effective tool in controlling the operations of the system.
Process Management
Tasklist and taskkill are command line tools that could be used to effectively manage the processes in windows. The tasklist command will provide a list of all the running processes and their process ID, memory usage and session details. This aids users to monitor performance of the system and also identify applications that consume a lot of resources. Taskkill command on the other hand allows the user to kill specific processes either by the process name or process id, and is useful when applications have become unresponsive. These commands interacting with one another are able to administer the system effectively enabling the user to control the processes and improve performance and find quick and efficient solutions to the problems that are related to the system [7].
[image: ]
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Figure 5: Tasklist and taskkill
(Source: Windows PowerShell)
File and Directory Management
Some of the most frequently used commands in windows are dir, mkdir and cd as they are used to navigate and manipulate files and directories. The dir command will display the contents that exist in a directory and the command mkdir will create a new directory and the command, cd, will change the working directory. Also, duplicate files is performed by the copy command and delete files are permanently removed by del command. These command line programs offer a faster and more effective means of handling files compared to the file management method of the graphical one, especially to the advanced users and system administrators [8].
[image: ]
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Figure 6: Dir and mkdir
(Source: Windows PowerShell)
Network Monitoring
In windows, the ipconfig is the command that is used to display more detailed configuration information about the network such as the IP address of the system, its subnet mask and the default gateway. This data is crucial to diagnose network-based problems and confirm connections. Ping command; a command that is used to verify the communication between the local system and the remote host by sending data packets and response time. It helps to determine the presence and validity of a network connection. The combination of these commands is vital network troubleshooting and network monitoring tools that enable users to simply diagnose and resolve connection problems in most networks [9].
[image: ]
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Figure 7: ipconfig and ping
(Source: Windows PowerShell)
User Management
The net user command is a potent Windows command line utility that is applied in managing user accounts in a system. It allows administrators to view a list of all the existing users, create new accounts, change passwords and remove users when the need arises. This command plays a crucial role in controlling access to the system and only authorised people have access to the system. It also assists in administration to change passwords and change account status. By use of net user, system administrators can establish security around the environment, implement access control policies and efficiently control user related activities within the operating system environment [10].
[image: ]
Figure 7: net user
(Source: Windows PowerShell)
Task Scheduling
The schtasks command is a windows command line utility to create, manage and schedule tasks to be performed automatically at a specific time or event. It also allows the users and administrators to automate the regular tasks such as system maintenance, running and execution of scripts automatically. Work can be assigned to run daily or weekly or when the system is initiated which makes it more efficient and consistent. The command also provides a functionality to look at, edit or cancel tasks scheduled. Using the schtasks, the user can automate repetitive tasks, reduce the human error and leave the vital system activities to be performed in a reliable and timely manner.
[image: ]
Figure 8: schtasks
(Source: Windows PowerShell)
These commands depict how windows CLI can effectively use the system resources and automated tasks.
3. [bookmark: _Toc227428497]Use of Linux OS CLI commands.
Linux command-line interface is popular to administer the system because of its flexibility and efficiency.
Process Management
The Linux ps command will be used to display a list of processes currently running, process IDs, status and resource usage. The most command provides real-time, dynamic display of the system performance including CPU and memory usage and processes running. In addition, we could also kill a process using the kill command, which signifies the process ID that is useful in case applications crash. These commands may be combined with each other to monitor, control and manage processes in the system. They are crucial in ensuring the performance, stability and effective use of resources in the Linux environments [11].
[image: ]
Figure 8: top command
(Source: Kali linux)
File and Directory Management
LS is a command in Linux that is used to look at a list of files and folds in the current location. The mkdir command enables users to make new folders and the cd command can be utilized to move between the various folders. Also, files and directories that are not in use are deleted by the use of the rm command. These are highly powerful and versatile commands to manipulate files at the command line and are essential when maintaining a system or the day to day operations of Linux.
[image: ]
Figure 9: ls command
(Source: Kali linux)
Network Monitoring
In Linux, it is possible to execute such a command as ifconfig or ip a to display network configuration data, i.e. IP addresses and interfaces. Ping command is employed to check that a connection is alive by transmitting packets to the other system and receiving a response to confirm that the network is alive and troubleshoot the connection issues in an efficient way.
[image: ]
Figure 10: ping command
(Source: Kali linux)
User Management
The identity of the currently logged user can be checked by the whoami command in Linux which shows the current user name of the logged in user. Administrators can use adduser command to create new user accounts, specifying the usernames, passwords, and home directories. Such instructions are required to regulate the access to the system, in which only the authorised users can use the system. They also may be utilized to support administrative functions such as user management, access control and system wide security and organisation in multi-user systems.
[image: ]
Figure 11: adduser
(Source: Kali linux)
Task Scheduling
Linux crontab command is a program that enables scheduling and auto scheduling of a task at a certain time or period. Jobs can be defined by users to be run periodically, e.g. to do backups or updates. This helps in improving the efficiency by automating manual repetitive functions devoid of human interventions to guarantee systems operate on time and always.
[image: ]
Figure 12: crontab
(Source: Kali linux)
Linux CLI offers powerful tools to manage and automate the system effectively.
4. [bookmark: _Toc227428498]Use of Windows OS scripts.
Windows makes use of batch scripting to automate repetitive processes and enhance efficiency.
Script 1: System Information Script
[image: ]
Figure 13: Script1 code and output
(Source: Windows PowerShell)
This script displays the system information such as the username, date and time with the assistance of environment variables. Echo command may be utilized to display the texts and other variables like %username, %date and %time are utilized to obtain information about the system[12]. To have the output visible to the user, the pause command will be applied.
Script 2: User Input and Conditional Script
[image: ]
Figure 14: Script2 code and output
(Source: Windows PowerShell)
In this script, set /p will be used to accept input and this will be stored in a variable. It then compares the input value with an if condition. In case the condition is met it displays a specific message and in case otherwise displays some other message. This illustrates usage of decision making and interaction with the users in Batch scripting.



5. [bookmark: _Toc227428499]Use of Linux OS scripts.
The bash scripting is the most popular scripting language that is used in Linux systems to automate the tasks and enhance productivity.
Script 1: User Input Script
[image: ]
Figure 15: Script1 code and output
(Source: Kali linux)
In this script, the read command is used which accepts the input of the user and assigns it to a variable. Then the command echo is entered to give a message according to the input. This shows the interaction of Bash scripts with the users.
Script 2: Loop Script
[image: ]
Figure 16: Script1 code and output
(Source: Kali linux)
This script is a for loop in which a sequence of numbers are repeated and printed. Automation and control flow are shown by the repetition of instructions within the loop. These scripts may be applied in performing a repetitive task in an effective manner.
[bookmark: _Toc227428500]Conclusion
Other vital roles of operating systems have been discussed in this report and how they can be easily applied using command-line tools and scripting methods. Windows and Linux operating systems have powerful CLI programs to process, file, network and user management.
The practical assignments have demonstrated the relevance of command-line interfaces in system administration. Repetitive operations can be automated with the help of batch and Bash scripting which enhances efficiency and productivity of the system. IT specialists should have these skills as they make a good foundation on the additional knowledge in computing.
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[ (ali® kali)-[~/testdir)
$ sudo adduser testuser
[sudo] password for kali:
Adding user “testuser’
Selecting UID/GID from range 1000 to 59999
Adding new group “testuser’ (1001) ...
Adding new user “testuser’ (1001) with group “testuser (1001)
Creating home directory °/home/testuser’ ...
info: Copying files from /etc/skel®
New password:
Retype new password:
passwd: password updated successfully
Changing the user information for testuser
Enter the new value, or press ENTER for the default
Full Name []: John
Room Number [
Work Phone []:
Home Phone [1:
other [1:
Is the information correct? [Y/n] y
info: Adding new user testuser’ to supplemental / extra groups 'users’
info: Adding user testuser’ to group users'
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C:\Users\User>tasklist

Inage Name PID Session Name Session#  Mem Usage
System Idle Process © services ° 8K
System 4 Services e 14,116 K
Registry 108 Services ° 102,936 K
smss.exe 424 Services ° 1,220 K
csrss.exe 604 Services ° 5,740 K
wininit.exe 976 Services ° 7,116 K
csrss.exe 984 Console a 5,896 K
winlogon. exe 644 Console 1 1,572k
services.exe 664 Services e 10,536 K
1sass.exe 708 Services e 21,868 K
svchost..exe 860 Services o 29,008 K
fontdrvhost .exe 884 Services ° 5,008 K
fontdrvhost .exe 892 Console 1 8,232 K
svchost . exe 800 Services e 16788 K
svchost . exe 1640 Services e 10,748 K
svchost . exe 1124 Services ° 5,724 K
svchost . exe 1164 Services ° 9,980 K
svchost . exe 1172 Services e 12,180 K
dwm. exe 1232 Console 1 82,90 K
svchost . exe 1300 Services ° 6,788 K
svchost . exe 1368 Services o 18,612K
svchost . exe 1492 Services o 13,3712K
svchost . exe 158 Services ° 16,684 K
svchost . exe 1520 Services ° 8,196 K
svchost . exe 1640 Services ° 10,216 K
svchost. exe 1768 Services ° 9,572 K
svchost . exe 1736 Services ° 8,048 K
NVDisplay.Container. exe 1816 Services e 17,776 K
svchost. exe 1912 Services o 11,328k
svchost. exe 1952 Services e 11,268k
svchost . exe 1220 Services ° 6,448 K
svchost . exe 1668 Services o 7,872 K
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C:\Users\User>taskkill /IM notepad.exe /F
SUCCESS: The process "notepad.exe” with PID 1972 has been terminated.

\Users\User>
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C:\Users\User>mkdir testfolder

C:\Users\User>cd testfolder
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C:\Users\User\testfolder>ipconfig

Windows IP Configuration

Ethernet adapter Ethernet 2:

Connection-specific DNS Suffix .
Link-local IPv6 Address . . . . . : fe80::c73a:1ed1:2a84:463%10
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Subnet Mask . . . . ... .... 255.255.255.0

Default Gateway . . . . . . . ..
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1Pva Address. . . . . . . .. ..:192.168.1.38
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C:\Users\User\testfolder>ping google.

Pinging google.com [142.250.194.238]
Reply from 142.250.194.238: bytes-32
Reply from 142.256.194.238: bytes=32
Reply from 142.256.194.238: bytes=32
Reply from 142.256.194.238: bytes=32

ping statistics for 142.250.194.238:
Packets: Sent = 4, Received - 4,

com

with 32 bytes of data:
time-40ms TTL-118
time-41ms TTL-118
time-41ms TTL-118
time=41ms TTL-118

Lost = @ (8% loss),

Approximate round trip times in milli-seconds:
Minimum = 46ms, Maximum = 41ms, Average = 46ms
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C:\Users\User\testfolder>net user

User accounts for \\DESKTOP-61DUGAV.

Administrator Customer Support DefaultAccount
Development Finance Guest
Marketing sales Testuser

User WDAGUti1ityAccount

The command completed successfully.

\Users\User\testfolder>net user testuser 1234 /add
System error S has occurred.

Access is denied.
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\Windows\system32>schtasks

Folder: \

TaskName Next Run Time status
microsoftEdgeUpdateTaskMachineCore 4/19/2026 10:52:26 AM Ready
MicrosoftEdgeUpdateTaskMachineUa 4/18/2026 5:22:26 P Ready
npcapwatchdog N/A Ready

OneDrive Per-Machine Standalone Update T 4/19/2026 12:40:44 PM Ready
OneDrive Reporting Task-S-1-5-21-1397879 4/19/2026 11:07:18 AM Ready
OneDrive Startup Task-S-1-5-21-139787958 N/A Ready
Opera scheduled assistant Autoupdate 175 4/19/2026 10:14:39 AM Ready
Opera scheduled Autoupdate 1756536918  4/19/2026 10:16:17 AM Ready

Folder: \Googlesystem
TaskName Next Run Time Status

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

Folder: \GoogleSystem\GoogleUpdater
TaskName Next Run Time status

GoogleUpdaterTaskSystem148.8.7730.0{6C53 4/18/2026 5:08:33 PM  Ready

Folder: \Microsoft
TaskName Next Run Time Status

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

Folder: \Microsoft\Office

TaskName Next Run Time Status
Office Actions Server 4/18/2026 Ready
Office Automatic Updates 2.8 4/19/2026 Ready
Office Background Push Maintenance 4/19/2026 Ready
Office ClickToRun Service Monitor 4/19/2026 Ready
Office Feature Updates 4/18/2026 Ready
Office Feature Updates Logon /A Ready
Office Performance Monitor N/A Ready

Office Startup Maintenance 4/19/2026 8:18:15 AM  Ready
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—(kali® kali)-[~/testdir]

L-§ ping google.com

PING google.com (142.250.182.78) 56(84) bytes of data
64 bytes from maa05s20-in-f14.1e100.net (142.250.182
tine=58.7 ms
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L—z kali® kali)-[~/testdir]
$ sudo adduser testuser
[sudo] password for kali:

info: Adding user testuser’
info: Selecting UID/GID from range 1000 to 59999

info: Adding new group testuser’ (1001) ..

info: Adding new user “testuser’ (1001) with group "testuser (1001)
info: Creating home directory /home/testuser’ ...

info: Copying files from "/etc/skel
New password:
Retype new password:
passwd: password updated successfully
Changing the user information for testuser
Enter the new value, or press ENTER for the default
Full Name []: John
Room Number []:
Work Phone []:
Home Phone [1:
Other []:
Is the information correct? [Y/n] y
info: Adding new user “testuser’ to supplemental / extra groups 'users
info: Adding user “testuser’ to group users
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[gaans o nL)- [~/tostd r]
$ crontab -1
no crontab for kali
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Windows\system32>cd C:\Users\User\Downloads

:\Users\User\Downloads>type script1.bat
gecho off

echo System Information

echo - -

echo Username: %username%

echo Date: %date%

echo Time: %time%

pause

:\Users\User\Dounloads>

System Information

Username: User

Date: Sat 04/18/2026

Time: 18:63:23.22

Press any key to continue .





image20.png
C:\Users\User\Downloads>type script2.bat

gecho off

set /p name=Enter your name:

if %name%-=John (

echo Welcome John!

) else ( Enter your name:John
echo Unknoun user velcome John!

) Press any key to continue

pause
C:\Users\User\Dounloads>
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\ [(kali® kali)-[~/testdir]
$ cat script.sh
#!/bin/bash
echo "Enter your name:"
1 read name
‘ echo "Hello $name”

fistiatielatielese)

[(kali® kali)-[~/testeir]
$ ./script.sh

Enter your name:

John

Hello John

| —(kali® kali)-[~/testdir]
Csn
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(kali® kali)-[~/testdir]
C6 2 toop.sh
#1/bin/bash

for i in {1..5}

do

echo “Number: $i*

done

(kali® kali)-[~/testdir]
L5 Ttoop-sh

Number:
Number:
Number:
Number:
Number:

(kali® kali)-[~/testdir]
Con
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Image Name PID Session Name Session#  Mem Usage
System Idle Process © services 8
System 4 services 14,116
Registry 168 Services 162,936
smss. exe 424 Services

csrss.exe 664 Services

wininit.exe 976 services

csrss.exe Console

winlogon.exe Console

services.exe Services

1sass.exe services

svchost.exe services

fontdrvhost .exe
fontdrvhost . exe
svchost .exe
svchost .exe
svchost .exe
svchost .exe
svchost .exe

dwn. exe

svchost .exe
svchost .exe
svchost .exe
svchost .exe
svchost .exe
svchost .exe
svchost .exe
svchost .exe
NVDisplay .Container. exe
svchost.exe
svchost .exe
svchost .exe
svchost .exe
svchost .exe
svchost .exe
svchost .exe
svchost .exe

Hemory Compression
igFxCUIService. exe
svchost .exe
svchost .exe

Services
Console

Services
Services
Services
Services
Services
Console

Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services
Services

8,676




