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Introduction

An operating system is a vital form of system software that acts as an interface between
computer hardware and the user, enabling the effective operation and management of a
computer system. Modern operating systems provide a range of important functions,
including memory and process management, file and directory management, device
management, system monitoring and security. This report examines these key operating
system functions and demonstrates the practical use of CLI (command line interfaces)
in both Windows and Linux environments. In addition, the report explores the use of
Batch and Bash scripting to illustrate how administrative and automated tasks can be
carried out within different operating systems.

Task 1: Key Functions of General Operating Systems

General purpose operating systems such as Windows, Linux and macOS perform a
range of core functions that allow computer systems to run efficiently and securely.
These functions help the operating system to manage hardware resources, support
software execution, organise files and directories, control connected devices, monitor
system performance and protect the system from threats. Although these tasks are
carried out largely in the background, they are essential to the stable day-to-day
operation of a computer system. [1]

1.1 Memory and Process Management

Memory and process management are part of the complex subsystems that run in the
background to ensure smooth operation. Process management is the part of the OS
that manages processes that are running simultaneously. Memory management is the



part of the operating system that allocates RAM to programmes. The OS can change the
amount of allocation depending on the type of task or programme being performed on
the PC and prevent a programme from overusing RAM and resources. The amount of
memory being used and the processes running can be monitored using Task Manager
on aWindows OS. [1], [6]

Processes.

i

-

Figure 1 Task Manager Processes Page

1.2 File and Directory Management

File and directory management is a process performed by the operating system to
organise data into appropriate areas. It allows the user to create files, rename, move,
copy and delete files. This enables information to be maintained in a structured way,
meaning it’s easy to find files when needed. In addition to this, operating systems can
help to manage permissions and access to files. Files can be protected with a password
or only be displayed and accessible to a certain user on the OS. An example of file and
directory management software would be File Explorer, found in Windows. [1], [8]
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1.3 Device Management
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Device management is an important function of the OS because it manages

hardware devices that are connected to the computer. These can include devices

like keyboards, mice, printers, monitors, storage drives and network adapters. For

the OS to interpret connected devices, it requires the correct drivers to be installed

for the peripherals. Most operating systems come with basic drivers, allowing for

plug-and-play; however, dedicated drivers may be needed to take full advantage of
an attached device’s capability. [1], [6]
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Figure 3 Device Manager

1.4 System Performance Monitoring

System performance monitoring is an important operating system function because
it allows the system to track how efficiently its resources are being used. The
operating system can monitor CPU performance, disk activity, memory usage and
running processes. This helps identify slow performance, overloaded resources and
processes that may not be responding correctly. Users can also use tools such as
Resource Monitor and Task Manager to detect bottlenecks and terminate
unresponsive programmes. [1], [6]
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Figure 4 Resource Monitor

1.5 System Security

System Security helps the operating system protect the system from threats or
unauthorised access. It does this through the use of user accounts, passwords,
permissions (Group Policy Editor in Windows), firewalls, antivirus software such as
Windows Defender, and with regular updates that patch vulnerabilities that may
appear during the operating system’s lifespan. Security is important to an operating
system because it helps to protect files, programmes and personal data from being
compromised. With these measures in place, it helps to reduce the risk of malware,
remote attacks and potential misuse by a third party. In Windows, these functions
can be viewed and managed through Windows Security and the firewall settings
found on Windows 11/10 in the legacy Control Panel. [1], [9]
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Task 2: Windows CLI Commands

This section demonstrates the use of Windows CLI commands. These commands are
often used by system administrators within organisations to carry out a range of
management tasks. They can be used to monitor and manage areas such as process
management, file and directory management, network testing and monitoring, user
management, and task scheduling. This section will contain screenshots of these
commands being run and showing their results. [2], [7]



2.1 tasklist

The tasklist command is used in Windows CLI to display the processes currently
running on the system. It shows details such as the process name, process ID and
memory usage. This is useful for checking active tasks and identifying processes using

too many resources. [2], [8]

Figure 7 - Output of the tasklist command in Windows CLI/

2.2 taskkill

The taskkillcommand is used in Windows CLI to end a running process. It can stop a
task by using its process ID (PID) or image name, for example “taskkill /IM notepad.exe
/F”. This is useful for closing unresponsive programmes or tasks using too many
resources. [2], [9]

Type "TASKKILL /2" for usage.

ill /IM notepad.ex
d. " with PID 14844 has been terminated.

Figure 8 Output of the taskkill command in Windows CLI



2.3 dir

The dir command is used in Windows CLI to display the files and folders in the current
directory. It shows names, sizes and modified dates for items in that location. This is
useful for checking directory contents without using File Explorer. [2], [7]

Administrator: Command Prompt

C:\Windo
Volume in d t
Volume Se Mumber

Directory of C:\Window

erprofile®

twork.d11
11

Figure 9 Output of the dir command in Windows CLI

2.4cd

The cd command is used in Windows CLI to change the current working directory. It
allows the user to move between folders so commands can be run in the correct
location. This is useful for file and folder navigation in the command line. [2], [7]

Administrator: Command Prompt

ndc tem C:\ s \Documents

Figure 10 Output of the cd command in Windows CLI



2.5 mkdir

The mkdir command is used in Windows CLI to create a new directory or folder. For
example, “mkdir TestFolder” creates a folder with that name. This is useful for
organising files and setting up new storage locations quickly. [2], [7]

Select Administrator: Command Prompt

d C:\Users\too24\Documents

WSk dir TestFolder

cuments?>

Figure 11 Output of the mkdir command in Windows CLI
2.6 copy

The copy command is used in Windows CLI to duplicate a file from one location to
another. For example, “copy test.txt testcopy.txt” creates a copy of the originalfile. This
is useful for file management and simple backups. [2], [7]

Administrator: Command Prompt

sers\too24\Doc

<DIR>

Figure 12 Output of the copy command in Windows CL/



2.7 ipconfig

The ipconfig command is used in Windows CLI to display the IP configuration of the
computer. It can show details such as the IPv4 address, subnet mask and default

gateway. This is useful for checking network settings and troubleshooting connectivity
problems. [2], [10]

Figure 13 Output of the ipconfig command in Windows CLI
2.8 Ping

The ping command is used in Windows CLI to test connectivity between the computer
and another device or website. It sends packets and shows whether replies are
received, along with response times. This is useful for checking whether a network
connection is working correctly. [2], [7]

Administrator: Command Prompt

Connection- cific DNS suffix : Home

Figure 14 Output of the ping command in Windows CL/



2.9 net user

The net user command is used in Windows CLI to display information about user
accounts on the computer. It can show the names of accounts and support basic
account management tasks. This is useful for checking which users exist on the system.

(2], [7]

Administrator: Command Prompt

Figure 15 Output of the net user command in Windows CLI/

2.10 schtasks

The schtasks command is used in Windows CLI to display and manage scheduled tasks
on the system. It can show tasks set to run automatically at specific times or under
certain conditions. This is useful for checking automation and scheduled maintenance
tasks. [2], [11]

Figure 16 Output of the schtasks command in Windows CLI



Task 3: Linux CLI Commands

This section demonstrates the use of Linux CLI commands. These commands are used
for system administration and can help with process management, file and directory
management, network testing and monitoring, user management, and task scheduling.
This section will contain screenshots of these commands being run and showing their
results. [3], [12]

3.1ps

The ps command in Linux CLI is used to display information about running processes. It
can show details such as the process ID, terminal and command name. This is useful
for checking which processes are active on the system. [3], [14]

€ ubuntu % 4
Welcome to Ubuntu 24.04.4 LTS (GNU/Linux 5.15.167.4-microsoft-standard-WSL2 x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Sypport: https://ubuntu.com/pro

System information as of Fri Apr 3 19:25:44 BST 2026

System load: 0.4 Processes: 53

Usage of /: 0.2% of 1006.85GB Users logged in: 0

Memory usage: 12% IPv4 address for eth®: 172.31.76.163
Swap usage: 0%

* Strictly confined Kubernetes makes edge and IoT secure. Learn how MicroK8s
just raised the bar for easy, resilient and secure K8s cluster deployment.

https://ubuntu.com/engage/secure-kubernetes-at-the-edge
This message is shown once a day. To disable it please create the

/home/tom/ .hushlogin file.
15 ps

PID TTY TIME CMD

294 pts/0 00:00:00 bash

1167 pts/o 00:00:00 ps
38

Figure 17 Output of the ps command in Linux CLI

3.2 kill

The kill command is used in Linux CLI to stop a running process on the system. Itis
normally used with the process ID (PID) of the process that needs to be ended. This is
useful for stopping unresponsive processes or tasks using too many resources. [3], [14]



: S sleep 60 &

[2] 1172

: S5 ps
PID TTY TIME CMD
294 pts/0 00:00:00 bash
1170 pts/0o 00:00:00 sleep
1172 pts/0 00:00:00 sleep
1173 pts/0o 00:00:00 ps
S kill 1172
: S ps
PID TTY TIME CMD
294 pts/o 00:00:00 bash
1170 pts/0 00:00:00 sleep
1193 pts/o 00:00:00 ps
[2]+ Terminated sleep 60
L

Figure 18 Output of the kill command in Linux CLI
3.31ls

The ls command is used in Linux CLI to display the files and directories in the current
location. It shows the contents of the directory so the user can check what files and
folders are stored there. This is useful for file and directory management without using a
graphical interface. [3], [13]

+ 5 1s
file. txt

[1]+ Done sleep 60

N |

Figure 19 Output of the [s command in Linux CLI
3.4cd

The cd command is used in Linux CLI to change the current working directory. It allows
the user to move between folders so commands can be run in the correct location. This
is useful for navigation and file management in the terminal. [3], [13]



tom@VICTUS-RPO: ~ X aF

Welcome to Ubuntu 24.04.4 LTS (GNU/Linux 5.15.167.U4-microsoft-standard-WSL2 x86_6U)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/pro

System information as of Sat Apr U 15:28:29 BST 2026

System load: ©.08 Processes: )

Usage of /: ©.2% of 1006.85GB  Users logged in:

Memory usage: 12% IPvl address for eth®: 172.31.76.163
Swmap usage: 0%

* Strictly confined Kubernetes makes edge and IoT secure. Learn how Microkss
just raised the bar for easy, resilient and secure K8s cluster deployment.

https://ubuntu.com/engage/secure-kubernetes-at-the-edge
This message is shown once a day. To disable it please create the

/home/tom/.hushlogin file.

/home/tom

Figure 20 Output of the cd command in Linux CL/

3.5 mkdir

The mkdir command is used in Linux to create a new folder or directory. This helps
organise files and data into appropriate places. It is useful for quickly creating new
directories without using a graphical interface. [3], [13]

This message is shown once a day. To disable it please create the
/home/tom/.hushlogin file.
~% cd ~
$ pwd
/home/tom
$ cd ~
$ mkdir TestFolder
$ 1s
file.txt
:~$

Figure 21 Output of the mkdir command in Linux CLI
3.6c¢cp

The cp command is used in Linux to copy a file from one location to another. It allows
the user to duplicate a file without changing the original. This is useful for file
management and creating simple backups. [3], [13]

:~% cod ~

:~% echo "This is a test file" > testfile.txt
:~$ cp testfile.txt testfilecopy.txt

:~% 1s
file.txt testfile.txt testfilecopy.txt

$

Figure 22 Output of the cp command in Linux CLI



3.7ipa

The ip a command is used in Linux CLI to display information about the network
interfaces on the system. It can show details such as IP addresses and the status of
network adapters. This is useful for checking network configuration and troubleshooting
connectivity problems. [3], [14]

:~$ dip a
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1000
link/loopback 60:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_lft forever preferred_lft forever
inet 10.255.255.25U4/32 brd 10.255.255.25U scope global lo
valid_lft forever preferred_lft forever
inet6 ::1/128 scope host
valid_Llft forever preferred_lLft forever
2: eth®: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc mq state UP group default gqlen 1000
link/ether 00:15:5d:d@:b@:95 brd ff:ff:ff:ff:ff:Ff
inet 172.31.76.163/20 brd 172.31.79.255 scope global eth®
valid_lft forever preferred_lft forever
inet6 fe80::215:5dff:fed®:bB95/64 scope Llink
valid_lft forever preferred_lft forever

$ |

Figure 23 Output of the ip a command in Linux CL/

3.8 ping

The ping command is used in Linux CLI to test connectivity between the computer and
another device or website on a network. It sends packets to the specified destination
and shows whether replies are received. This is useful for checking whether a network
connection is working correctly. [3], [15]

:~$ ping -c U google.com
PING google.com (192.178.223.102) 56(8U) bytes of data.
6l bytes from yulhrs-in-f162.1e100.net (192.178.223.102): icmp_seq=1 tt1=108 time=11.
64 bytes from yulhrs-in-f102.1e100.net (192.178.223.102): icmp_seq=2 ttl=108 time=73.
64 bytes from yulhrs-in—f102.1el100.net (192.178.223.102): icmp_seq=3 ttl=108 time=62.
64 bytes from yulhrs-in—f102.1e100.net (192.178.223.102): icmp_seq=U ttl=108 time=85.

——— google.com ping statistics ——
U packets transmitted, U received, 0% packet loss, time 308Lms
rtt min/avg/max/mdev = 11.411/58.252/85.409/28.189 ms

2~$

Figure 24 Output of the ping command in Linux CLI

3.9who

The who command is used in Linux CLI to display information about users who are
currently logged into the system. It can show details such as the username, terminal
and login time. This is useful for checking active users and sessions. [3], [16]

:~% who
pts/1 2026-04-03 19:25

$ |

Figure 25 Output of the who command in Linux CLI



3.10 crontab -l

The crontab -l command is used in Linux CLI to display the scheduled tasks that have
been set for the current user. It shows any cron jobs configured to run automatically at
specific times or intervals. This is useful for checking task scheduling and reviewing
existing automation. [3], [17]

:~$ cronta
no crontab for tom

:$|

Figure 26 Output of the crontab -l command in Linux CLI

Task 4: Windows OS Scripts

This section demonstrates the use of Windows scripting through Batch commands and
small script files. These scripts are used to automate simple tasks showing how they
can be used for administrative actions without entering every command manually.
Examples in this section will demonstrate features such as variables, user input,
conditions and loops. Screenshots of the code and output are included below. [4]

4.1 Batch Script Using Variables

This Batch script demonstrates the use of variables in Windows scripting. The set
command is used to store text, while set /A is used to store a number. The script then
uses echo to display the values on screen, showing how Batch scripts can store and
output simple information. [4]

| CAWINDOWS\system32\cmd. X +

Tom

2u

My Name is: Tom, Age: 24, I am Young :0).
Press any key to continue . . .

Figure 27 Output of the Batch variables script
B Varibales in Batch.bat
File Edit  View
@echo off

set name=Tom

set /A age=24

echo ¥name¥

echo %age%

set info=My Name is: %nameX, Age: %age¥, I am Young :0).
echo ¥infok

pause

Figure 28 Batch script showing the use of variables



4.2 Batch Script Using User Input, IF ELSE and Goto

This Batch script demonstrates user input, decision making and branching in Windows
scripting. The set/p command is used to collect input from the user, while the if else
structure checks the response and the goto command moves the script to another
labelled section. This shows how Batch scripts can react to user input and follow
different paths. [4]

E 4 [JThe ® [jThe ® Task4 ®  Thisis ®

File Edit View

@Echo off

:Name

Echo What is your Name?

Set /p Input=Name:

Echo so ¥Input® Is your name?

Echo 1 For Yes

Echo 2 For No

Set /p Input=Answer:

if ¥Input%==1 (echo Thank you) else (goto Name)
Pause

Figure 29 Batch script showing user input, IF ELSE and goto

= cAwINDOWS\system32\emd. X +

What is your Name?
Name : Tom
so Tom Is your name?

1l For Yes

2 For No

Answer: 1

Thank you

Press any key to continue

Figure 30 Output of the Batch user input script
4.3 Batch Script Using a For Loop

This Batch script demonstrates the use of a for loop in Windows scripting. A for loop
repeats a command a set number of times, allowing the script to carry out the same
action automatically. This is useful because it shows how Batch scripts can automate
repetitive tasks instead of requiring the user to enter the same command multiple
times. [4]



=] 4 [JThe ®  Task4 ®

File Edit View

@Echo off

For %%x in (1 2 3 4) do (

Echo %x

)

Pause

Figure 31 Batch script showing a for loop

= cAwINDOWS\system32\emd. X +

ress any key to continue

Figure 32 Output of the Batch for loop script

Task 5: Linux OS Scripts

This section demonstrates the use of Linux scripting through Bash commands and
small script files. These scripts can be used to automate simple tasks and show how
command line actions can be carried out without entering every command manually.
The examples in this section will demonstrate features such as variables, userinput,
conditions and loops. [5], [12]

5.1 Bash Script Using Variables

This Bash script demonstrates the use of variables in Linux scripting. Variables are used
to store values, and the echo command is used to display them on screen. This shows
how Bash scripts can store and output simple information. [5], [12]

"My name is $name”

"I am $age years old”

Figure 33 Bash script showing the use of variables



This me is shown once a day. To disable it plea
/home/tom/ . hushl fi

3
%
~%

Figure 34 Output of the Bash variables script

5.2 Bash Script Using User Input and IF

This Bash script demonstrates user input and decision making in Linux scripting. The
read command is used to collect input from the user, while the if statement checks the
response and decides what message to display. This shows how Bash scripts can react
to userinput and follow different paths. [5], [12]

GNU nano 7.2

"Enter your age:"

age

"$age” 18
"You are an adult.”

"You are under 18."

Figure 35 Bash script showing user input and an IF statement

ut_if.sh
x input_if.sh

-
3
i
3
i
3

nter your

You are an adult.

Figure 36 Output of the Bash user input script
5.3 Bash Script Using a Loop

This Bash script demonstrates the use of a loop in Linux scripting. A loop repeats a
command a set number of times, allowing the script to carry out the same action
automatically. This is useful because it shows how Bash scripts can automate repetitive
tasks. [5], [12]



GNU mano 7.2

"This is loop number %i

Figure 37 Bash script showing a loop

nano 1

This is loop

is loop
is loop
is loop
This is loop

Figure 38 Output of the Bash loop script

Conclusion

In conclusion, this report has examined the key functions of general operating systems
and has shown how these functions support the stable and secure running of modern
computer systems. Functions such as memory management, process management,
file management, device management, performance monitoring and security all help
the operating system manage hardware, software and user activity.

This report has also demonstrated the practical use of Windows and Linux CLI
commands, as well as Batch and Bash scripting. These examples show that command-
line tools and scripts can be used for process management, file and directory
management, networking, user management, task scheduling and simple automation.
Overall, the examples in this report show that command-line tools and scripts remain
important for operating system management and automation.
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Appendices
Appendix 1 - 0S Types Tutorial Activity

Operating systems can be grouped into different types depending on the purpose they
serve. One of the most common types is the general-purpose operating system, which
is designed for everyday computing tasks on devices such as desktop computers and
laptops. Examples include Windows, Linux and macOS. These operating systems
support a wide range of applications and are used by both home users and
organisations. Mobile operating systems are designed for smartphones and tablets,
with common examples including Android and Apple iOS. They are optimised for
touchscreens, battery efficiency and mobile apps. [18], [19]

Another type is the network operating system, which allows users on a network to share
resources such as files, email and media. Examples include Unix, FreeBSD, Ubuntu
Server and Windows Server systems. Internetwork operating systems are used on
devices such as routers and switches, for example Cisco I0S and Junos OS. These are
designed for configuring and managing network hardware and are often controlled
through command-Lline interfaces. [18], [20]

There are also more specialised operating systems. Real-time operating systems are
used where fast and reliable responses are essential, such as in ATMs, aircraft systems



and industrial control systems. Embedded operating systems are designed for specific
devices such as smart meters, drones, retail point-of-sale systems and smartwatches.
Like these are loT edge operating systems, which support devices connected at the
edge of networks. Finally, Al and quantum operating systems are emerging types that
aim to support adaptive Al-based interaction or advanced quantum processing
capabilities. This shows that although operating systems share core functions, they can
be developed for very different practical uses. [18]

Appendix 2 - Lecture Activities / Activity Log

Lecture 1 -Introduction, History and Types of Operating Systems

The lecture activity involved documenting what an operating system is and what an
operating system does. | reviewed how an operating system acts as system software
that manages the interaction between the user, software and hardware. This supported
the introduction of the report and the OS Types tutorial activity.

Lecture 2 - Operating System Functions

The lecture activity involved researching and documenting common operating system
functions. | reviewed key functions such as process management, memory
management, file and directory management, device management, networking,
security, and error handling. This supported Task 1 of the report.

Lecture 3 - System Monitoring, File Systems and Windows CMD

The lecture activity involved documenting system monitoring and management tools
covered during the lecture. | reviewed Windows tools such as Task Manager, Resource
Monitor, Device Manager, File Explorer, Windows Security and command-Lline tools. This
supported the screenshots and explanations used in Task 1 and Task 2.

Lecture 4 - Linux CLI

The lecture activity involved making notes on Linux and the Linux command line. |
practised Linux CLI commands in the Ubuntu terminal, including commands for
process management, file and directory management, network testing, user
information and task scheduling. This supported Task 3 of the report.

Lecture 5 - Introduction to Batch Scripting

The lecture activity involved documenting the key syntax areas of the Batch scripting
language. | created and tested Batch scripts using variables, user input, if else, goto,
and for loops. This supported Task 4 of the report.

Lecture 6 - Introduction to Bash Scripting

The lecture activity involved documenting the key syntax areas of Bash scripting. |
created and tested Bash scripts using variables, user input, if statements and loops.
This supported Task 5 of the report.
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