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[bookmark: _Toc228316056]Introduction
In this report, I will explore the key functions of operating systems and how they are used to manage system resources. I will focus on both Windows and Linux environments, as these are widely used in different computing contexts. To support this, I will carry out practical tasks using command line interfaces to manage files, monitor processes, and test network connections. I will also create simple scripts to show how routine tasks can be automated. Overall, this report will demonstrate my understanding of operating systems through both practical work and explanation.





















[bookmark: _Toc228316057]Task 1. Key functions of general Operating Systems
Operating systems are a key part of any computer system, as they manage hardware resources and allow users to interact with the system. Common operating systems such as Microsoft Windows and Linux provide a range of features that help the system run efficiently and securely. In this section, I will explain some of the main functions of operating systems and how they can be monitored or managed.
One of the main functions is process management. This involves controlling programs while they are running and making sure the system can handle multiple tasks at the same time. In Windows, I used Task Manager to view active processes and observe how system resources were being used. In Linux, I used commands such as ps and top to display running processes and monitor activity. This helped me understand how the system manages different tasks at once [1].
Memory management is another important function. The operating system controls how memory is allocated to different processes and ensures that they do not interfere with each other. In Windows, I viewed memory usage through the Performance tab in Task Manager. In Linux, the top command also displayed memory information in real time. This helped me understand how the system maintains performance by managing memory effectively [2].
File system management is also essential. The operating system organises files and directories so that data can be stored and accessed easily. In Windows, this is done through File Explorer, while in Linux I used commands such as ls and cd to navigate between directories. This allowed me to see how files are structured and how they can be accessed when needed [3].
Security and user management are also key functions. The operating system controls access to files and system resources by managing user accounts and permissions. In Windows, this is handled through system settings, while in Linux I used the whoami command to identify the current user. This showed how the system ensures that only authorised users can access certain parts of the system [1].
Another important function is device management. The operating system communicates with hardware devices such as keyboards, printers, and storage devices. It uses drivers to ensure these devices work correctly. In Windows, devices can be managed through Device Manager, while Linux handles this through system
level controls. This ensures that hardware components function properly with the system.
In conclusion, operating systems perform several important functions, including managing processes, memory, files, users, and devices. These functions work together to ensure that the system runs smoothly and provides a stable environment for users and applications.
[bookmark: _Toc228316058]Task 2. Use of Windows OS CLI commands
In this task, I used a range of Windows command-line tools to carry out different system operations. These commands allowed me to manage files and directories, monitor system processes, check network connectivity, and view user information. Using the command line interface helped me understand how tasks can be performed without relying on a graphical interface.
To begin, I opened the Command Prompt using the Windows search function, which allowed me to access the command line environment (Figure 1 and Figure 2). I then used the dir command to display the contents of my main user directory (Figure 3). This showed all the folders and files stored on the system.
For file and directory management, I used a sequence of commands to create and organise files. I used the mkdir command to create a new folder, followed by the cd command to move into that folder (Figures 4 and 5). After that, I used the echo command to create a text file and write content into it (Figure 6). To confirm that the file had been created successfully, I used the dir command again, which displayed the file within the folder (Figure 7).
For process management, I used the tasklist command to display all running processes on the system (Figure 8). This produced a list of active applications along with their process IDs and memory usage, helping me understand how the system manages multiple tasks at the same time.
For network monitoring, I used the ipconfig command to view network configuration details (Figure 9). This showed information such as the IP address and network connection status. I also used the ping command to test network connectivity (Figure 10). This confirmed that the system was able to communicate with an external server.
Finally, I used the whoami command to identify the current user logged into the system (Figure 11). This displayed the username, confirming the account being used to perform the tasks.
Overall, these commands helped me understand how the Windows command-line interface can be used to manage different aspects of a system in a simple and efficient way [4].
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                          Figure 1: Opening Windows search function. 
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                         Figure 2: Command Prompt interface ready for command input


[image: ]
Figure 3: Displaying the contents of the directory using the dir command


[image: ]
Figure 4: Creating a new directory using the mkdir command
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Figure 5: Navigating between directories using the cd command
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Figure 6; creating a file using the echo command
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Figure 7; Verifying file creation using the dir command
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Figure 8: Displaying running processes using the tasklist command
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Figure 9;  Viewing network configuration using the ipconfig command
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Figure 10: Testing network connectivity using the ping command
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   Figure 11: Identifying the current user using the whoami command













[bookmark: _Toc228316059]Task 3. Use of Linux OS CLI commands

In this task, I used a range of Linux command-line commands to carry out different system operations. This helped me see how tasks can be done directly in the terminal without needing to use a graphical interface.
To start with, I worked on file and directory management. I created a new folder using the mkdir command and moved into it using cd. I then used the pwd command to check my current location in the system. After setting up my workspace, I created a text file using the echo command and added my personal details. I used the cat command to display the contents of the file, which confirmed that the information had been saved correctly. I also used ls -l to view detailed information about the file, including its size and permissions. To show further file management, I copied the file using the cp command and checked that the copy had been created using ls.
I then moved on to process management. I used the ps aux command to display running processes on the system, which showed details such as process IDs and system usage. I also used the top command to monitor system activity in real time, allowing me to see how CPU and memory were being used.
For network monitoring, I used the ping command to test connectivity to an external server. The results showed successful replies, confirming that the system was connected to the network [5]. I also used the ip addr command to view network configuration details, including IP addresses and network interfaces.
For user management, I used the whoami command to check the current user logged into the system. Finally, I used the crontab -l command to view scheduled tasks. The output showed that no tasks were set, but it demonstrated how tasks can be managed through the command line.
Overall, these commands helped me understand how Linux systems can be controlled efficiently using the command line [6]– [7]
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           Figure 12: Creating and navigating into a directory using the mkdir and cd commands
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                                Figure 13;  Displaying the current working directory using the pwd command
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                             Figure 14: Creating a file and adding personal details using the echo command
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                    Figure 15: Displaying file contents using the cat command
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                                      Figure 16: Listing files with detailed information using the ls -l command
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                                    Figure 17: copying files using cp command and verifying its creation using the ls command
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Figure 18: Displaying running processes using the ps aux command
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Figure 19: Monitoring system performance in real time using the top command
Network Monitoring
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Figure 20: Testing network connectivity using the ping command
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Figure 21: Viewing network configuration using the ip addr command
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                                       Figure 22; Identifying the current user using the whoami command
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                              Figure 23: Viewing scheduled tasks using the crontab -l command

[bookmark: _Toc228316060]Task 4. Use of Windows OS scripts

In this task, I created two simple Batch scripts to show how Windows command-line automation works. The first script was a calculator that asked the user to enter two numbers and then added them together. This helped me understand how variables, user input and basic calculations can be used within a script. The second script checked if a folder already existed. If it did, a message was displayed, and if it didn’t, a new folder was created. This showed how conditional statements can be used to control what happens in different situations. Overall, both scripts showed how Batch files can be used to automate simple tasks instead of doing them manually.
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Figure 24: Executing a Batch script to perform a mathematical operations using user input
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Figure 25: Executing a Batch script to check and create a directory using conditional statements

















[bookmark: _Toc228316061]Task 5. Use of Linux OS scripts
In this task, I created two simple Bash scripts to demonstrate how automation works in the Linux environment. The first script asked the user to enter their name and age, then displayed the information back in the terminal. This helped me understand how variables and user input can be used within a script. The second script asked the user to enter a number and then used a loop to generate a multiplication output. This showed how loops can be used to repeat commands and perform calculations automatically. Overall, this task helped me understand how Bash scripting can be used to automate simple tasks and make working in the terminal more efficient.

[image: ]
Figure 26: Writing a Bash script using nano editor
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Figure 27: Executing a Bash script using user input and variables
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Figure 28: Writing a Bash script using a loop and arithmetic operations in nano editor
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Figure 29: Executing a Bash script to generate multiplication results using a loop 











[bookmark: _Toc228316062]Conclusion
In conclusion, this assignment helped me develop a better understanding of both Windows and Linux command-line environments. Through Task 2 and Task 3, I was able to practise using different commands to manage files, monitor systems and test network connections. Task 4 and Task 5 allowed me to explore scripting, where I created simple Batch and Bash scripts to automate tasks such as calculations, file management and looping operations. This showed how repetitive tasks can be simplified using scripts. Overall, the assignment improved my confidence in using command-line tools and helped me understand how automation can make system operations more efficient.
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Windows Batch script 
@echo off
set /p num1=Enter first number:
set /p num2=Enter second number:
set /a total=%num1%+%num2%
echo The total is %total%
pause

@echo off
set /p folder=Enter folder name:
if exist %folder% (
echo Folder already exists.
) else (
mkdir %folder%
echo Folder has been created.
)
Pause

Linux Bash scripts
#!/bin/bash
echo "Enter your name:"
read name
echo "Enter your age:"
read age
echo "Hello $name, you are $age years old."

#!/bin/bash
echo "Enter a number:"
read num
for i in 1 2 3 4 5
do
echo "$num x $i = $((num*i))"
done
2
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sadaf@ubuntu:~/mywork$ echo "Age: 35" >> profile.txt
sadaf@ubuntu:~/mywork$ echo "Location: London” >>profile. txt
sadaf@ubuntui~/mywork$ cat profile.txt

Name: Sadaf

Age: 35

Location: London

sadaf@ubuntu:~/mywork$ 1s -1

total 4

-rw-rw-r-- 1 sadaf sadaf 37 Apr 28 16:42 profile.txt
sadaf@ubuntui~/mywork$ cp profile.txt backup.txt
sadaf@ubuntu:~/mywork$ 1s

backup.txt profile.txt

sadaf@ubuntu:~/myworks ]

-5 cd ~
$ rm -r mywork
$ nkdir mywork

sadaf
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- Apr28 17:24
sadaf@Ubuntu: ~/mywork
sadaf@Ubuntu: ~ sadaf@Ubuntu: ~ sadaf@Ubuntu: ~/testfolder sadaf@Ubuntu: ~/mywork sadaf@Ubuntu: ~/mywork
. sadaf 4134 0.0 0.2 319780 8152 ? st 9:00 /usr/libexec/ibus-portal
sadaf 4136 0.0 0.8 690136 28796 ? SNsl 0:04 [usr/libexec/localsearch-3
sadaf 4138 0.0 0.5 648704 26856 ? ssl 02 [usr/libexec/xdg-desktop-portal
. et 4166 0.0 0.2 320132 8008 ? sst G0 e e e e e i 2T
sadaf 4167 0.0 1.3 625472 46088 ? ssl 9:01 /usr/libexec/xdg-desktop-portal-gnone
sadaf 4172 0.0 0.2 319164 7592 ? ssl 9:00 /usr/libexec/gvfs-mtp-volune-monitor
sadaf 4178 0.0 0.2 401152 9668 ? ssl 166 /usr/libexec/gvfs-afc-volume-monitor
. sadaf 4194 0.0 0.2 319116 7368 ? ssl :60 /usr/libexec/gvfs-goa-volume-monitor
sadaf 4256 0.0 0.2 180584 8260 ? st 9:02 usr/libexec/ibus-engine-simple
sadaf 4331 0.0 0.2 180172 7480 ? ssl 0:00 /usr/libexec/gvfsd-netadata
5. sadaf 4320 0.0 0.2 619512 10232 ? st 100 /usr/Libexec/gufsd-trash --spauner :1.17 forg/gtk/gvfs/exec_spau/0
| sadaf 4483 0.0 0.3 262576 13760 ? ssl 80 /usr/libexec/gsd-xsettings
sadaf 4505 0.0 3.4 843776 118560 ? sl 0:00 [usr/libexec/mutter-x11-frames
sadaf 4515 0.0 0.0 28184 1824 ? S 0:00 [usr/bin/vBoxClient --clipboard
. sadaf 4517 0.0 0.1 227004 4496 ? sl 100 /usr/bin/vBoxClient --clipboard
sadaf 4563 0.0 0.0 28184 1880 ? s 01 Jusr/bin/vBoxClient --vmsvga
sadaf 4572 0.0 2.0 374008 72704 ? sl 00 /usr/libexec/ibus-x11
sadaf 4633 0.0 0.8 503492 29076 ? ssl 0:01 /usr/libexec/xdg-desktop-portal-gtk
sadaf 5600 0.0 1.3 674048 47684 7 sl 9:00 /usr/bin/seahorse --gapplication-service
sadaf 5162 0.1 9.5 1237736 331956 ? RL :14 Jusr/bin/ptyxis --gapplication-service
sadaf 5179 0.0 0.2 239944 8004 ? ssl :17 Jusr/libexec/ptyxis-agent --socket-fd=3 --rlinit-nofile=1024
sadaf 5193 0.6 0.1 19976 5668 pts/o  Ss+ 0:00 /usr/bin/bash
sadaf 5239 0.6 0.1 19976 5664 pts/l  Ss+ 0:00 /usr/bin/bash
sadaf 5268 0.6 0.1 19976 5732 pts/2  Ss+ 100 /usr /bin/bash
root 5739 0.0 1.3 579636 48368 ? ssl 08 /usr/libexec/fwupd/fuupd
root 6682 0.0 0.0 ) 07 s :60 [psimon]
sadaf 6497 0.6 0.1 19976 5664 pts/3  Ss+ 0:00 /usr/bin/bash
<adaf 15868 0.6 ©.1 19976 5668 pts/4 S+ ©:00 fusr/bin/bash
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Apr 28 17

sadaf@Ubuntu: ~/m

mywor

sadaf@Ubuntu: ~ x sadaf@Ubuntu: ~ sadaf@Ubuntu: ~/testfolder sadaf@Ubuntu: ~/mywork

top - 17:45:11 up 13:11, 1 user, load average: 0.54, 0.17, .06
Tasks: 195 total, 1 running, 194 sleeping, © stopped, © zombie

%Cpu(s): 4.8 us, 1.2 sy, 0.0ni, 94.0 id, 0.0 wa, 0.0 hi, 0.6 si, 0.0 st
MiB Mem 3399.2 total,  390.1 free, 1377.0 used, 1933.6 buff/cache
1B Swap: 6.0 total, 6.0 free, 0.0 used.  2022.1 avail Men
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kuorker /u4:1-events_unbound
systemd

kthreadd
pool_workqueue_release
kuorker /R-rcu_gp

korker /R-sync_ug
kuorker/R-kvfree_rcu_reclain
kuorker /R-slub_flushug
kuorker /R-netns
korker/0:6H-kblockd
korker /R-mn_percpu_ug
ksoftirqd/e

rcu_preenpt
reu_exp_par_gp_kthread worker/0
reu_exp_gp_kthread_worker
migration/®

kprobe-optinizer
idle_inject/e

cpuhp/6

kdevtnpfs

kuorker /R-inet_frag_ug
reu_tasks_kthread
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sadaf@ubuntui~/mywork$ ping -c 4 google.com

PING google.con (142.250.
64 bytes from st-in-f138.
64 bytes from st-in-f138.
64 bytes from st-in-f138.
64 bytes from st-in-f138.

151.138) 56(84) bytes of data.
1e100.net (142.250.151.138): 1
1e100.net (142.250.151.138)
1e100.net
1e100.net

-~ google.con ping statistics ---

4 packets transnitted, 4

rtt min/avg/nax/ndev = 8.

sadaf@ubuntu:~/mywork$ I

received, 0% packet loss, time 2997ns
239/8.373/8.581/0.126 ms
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sadaf@ubuntu:~/mywork$ ip addr
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1000
link/loopback 00:00:00:00:00:00 brd 60:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_Lft forever preferred Lft forever
inet6 ::1/128 scope host noprefixroute
valid_Lft forever preferred Lft forever
2: enpos3: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc fq_codel state UP group default qlen 1000
Link/ether ©8:00:27:0a:ad:08 brd ff:Ff:ff:ff:ff:ff
inet 10.0.2.15/24 brd 10.0.2.255 scope global dynamic noprefixroute enp@s3
valid_lft 38128sec preferred_Lft 38128sec
inet6 fd17:625c:f037:2:a00:27ff:feda:ades/64 scope global dynamic noprefixroute
valid_lft 86323sec preferred_Lft 14323sec
inet6 feso::a00:27ff:fe0a:ades/64 scope link noprefixroute
valid_lft forever preferred Lft forever
sadaf@ubuntu:~/myworks ]
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LNELO Tesy: /TTiTebaadus/oa scope Link nopretixroute
valid_lft forever preferred Lft forever

sadaf@Ubuntu:~/mywork$ whoami

sadaf

sadaf@ubuntu:~/myworks ]
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-
sadaf@Ubuntu: ~ sadaf@Ubuntu: ~ sadaf@Ubuntu: ~/testfolder sadaf@Ubuntu:
. 22 root 2 o [ [ @5 0.0 0.0 .00 kdevtmpfs
23 root 0 -20 [ [ eI 0.0 0.0 .00 kuorker /R-inet_frag_ug
24 root 2 o [ [ eI 0.0 0.0 .00 rcu_tasks_kthread
. 25 root 2 o [ [ eI 0.0 0.0 .00 rcu_tasks_rude_kthread
26 root 2 o [ [ @5 0.0 0.0 .00 kauditd
27 root 2 o [ [ @5 0.0 0.0 .08 khungtaskd
28 root 2 o [ [ @5 0.0 0.0 .00 oon_reaper
. 31 root 0 -20 [ [ eI 0.0 0.0 .00 kuorker /R-writeback
32 root 2 o [ [ @5 0.0 0.0 .64 kconpactdo
33 root 25 s [ [ @5 0.0 0.0 .00 ksnd
34 root 39 19 [ [ @5 0.0 0.0 .00 khugepaged
35 root 0 -20 [ [ eI 0.0 0.0 .00 kuorker /R-kblockd
36 root 0 -20 [ [ eI 0.0 0.0 .00 kuorker /R-blkcg_punt_bio
37 root 0 -20 [ [ eI 0.0 0.0 .00 kuorker /R-kintegrityd
. 38 root 51 0 [ [ @5 0.0 0.0 .00 irg/9-acpi
39 root 0 -20 [} [ eI 0.0 0.0 .00 kuorker /R-tpn_dev_uq

sadaf@ubuntui~/mywork$ ping -c 4 google.com

PING google.com (142.250.151.138) 56(84) bytes of data.

64 bytes fron st-in-f138.1e100.net (142.250.151.138): icmp_se
64 bytes fron st-in-f138.1e100.net (142.250.151.138): icmp_se
64 bytes fron st-in-f138.1e100.net (142.250.151.138): icmp_se
64 bytes fron st-in-f138.1e100.net (142.250.151.138): icmp_se

35 ms
24 ns
58 ns
32 ms

--- google.com ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 2997ns
rtt min/avg/max/ndev = 8.239/8.373/8.581/0.126 ms
sadaf@ubuntu:~/mywork$ ip addr
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1600
Tink/loopback 66:00 0:00 brd 60:00:00:00:00:60
inet 127.6.0.1/8 scope host lo
valid_Lft forever preferred Lft forever
inet6 ::1/128 scope host noprefixroute
valid_Lft forever preferred Lft forever
2: enpos3: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc fq_codel state UP group default qlen 1000
link/ether 08:00:27:0a:ad:08 brd ff:ff:ff:ff:ff:ff
inet 16.0.2.15/24 brd 16.0.2.255 scope global dynamic noprefixroute enp@s3
valid_Lft 38128sec preferred_Lft 38128sec
inet6 fd17:625¢:f037:2:200:27ff:fe0a:ados/64 scope global dynamic noprefixroute
valid_Lft 86323sec preferred_Lft 14323sec
inet6 feso::a00:27ff:fe0a:ados/64 scope link noprefixroute
valid_Lft forever preferred_Lft forever
sadaf@Ubuntu:~/mywork$ whoami
sadaf
sadaf@ubuntu:~/mywork$ crontab -1
no crontab for sadaf
sadaf@ubuntu:~/myworks ]
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" [ C:\WINDOWS\system32\cmd. X + v

Enter first number:5
Enter second number:10
The total is 15

Press any key to continue
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[ C:\WINDOWS\system32\cmd. X + v

Enter folder name:testfolder
Folder has been created.
Press any key to continue
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- sadaf@Ubuntu: ~— nano details.sh

= = @@
echo "Enter your name:"

read name

echo "Enter your age:"

read agel]

echo "Hello $nane, you are $age years old."l]

¥ Help write out Qg Where Is [ Cut [¢ Location
i Exit il Read File Replace iy Paste

ll co To Line
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sadaf@Ubuntu: ~

sadaf@ubuntu:~$ nano details.sh
sadaf@ubuntu:~$ chmod +x details.sh
sadaf@ubuntu:~§ . /details.sh

Enter your name:

sadaf

Enter your age:

35

Hello Sadaf, you are 35 years old.
sadaf@ubuntu:~$
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sadaf@Ubuntu: ~— nano loop.sh

2 5@
GNU nano 8

echo "Enter a number:"

read num

foriin12345

do

echo "$num x $i = $((num*i))"

donef]
Help Write Out Where Is Cut Execute Location
Exit Read File @ Replace Paste Justify Go To Line
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&l sadaf@Ubuntu: ~

sadaf@ubuntu:~$ nano details.sh
sadaf@ubuntu:~$ chmod +x details.sh
sadaf@ubuntu:~$ . /details.sh
Enter your name:

sadaf

Enter your age:

35

Hello Sadaf, you are 35 years old.
sadaf@ubuntu:~$ nano loop.sh
sadaf@ubuntu:~$ nano loop.sh
sadaf@Ubuntu:~§ chmod +x loop.sh
sadaf@ubuntu:~$ . /loop.sh

Enter a nunber:

5

5
10
=15
20
x5=25
sadaf@ubuntu:~$ [|

X % % x
Bwne
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