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[bookmark: _Toc228394912]Introduction
Computing systems rely on operating systems (OS) to manage hardware, provide an interface for users, and coordinate the execution of software. Understanding the core functions of an operating system and gaining proficiency with command‐line tools helps administrators and users monitor system status, manage resources, and automate routine tasks (Microsoft). This report explores the key functions of general‑purpose operating systems, demonstrates essential command‑line tools in Windows and Linux environments, and develops simple scripts to automate administrative tasks. The objective is to provide a comprehensive overview that not only summarises theoretical concepts but also demonstrates practical commands and scripting techniques with realistic examples (Unstop, 2026).
[bookmark: _Toc228394913]Key Functions of General Operating Systems
An operating system acts as an intermediary between application programs and the computer hardware. Its primary responsibilities include process management, memory management, device and file system management, security and protection, resource allocation, and providing a user interface. Process management involves creating, scheduling and terminating processes, maintaining process states, and ensuring that multiple processes share the CPU fairly. Scheduling algorithms like first‑come first‑served, short job first, round‑robin and priority scheduling allocate CPU time efficiently to achieve responsiveness and throughput. Memory management keeps track of each byte in main memory, allocates space when processes request it and deallocates memory when no longer needed. It provides mechanisms for partitioning, paging and swapping, and implements virtual memory so that processes can execute even when physical memory is limited. Device management coordinates input/output operations for hardware devices. The OS uses device drivers and implements buffering, caching and spooling to ensure efficient data transfer and to allow devices of different speeds to communicate. File system management organises data into files and directories, maintains metadata such as file names, sizes and permissions, and enforces access controls. It provides system calls for creating, deleting, reading and writing files and implements strategies for free space management and file allocation. Security and protection mechanisms prevent unauthorised access to system resources (GeeksforGeeks, 2026). These include authentication (user login), authorisation (file permissions), encryption and monitoring to detect malicious activity. The OS also manages networking components, providing a software interface for network protocols, routing data packets and managing network connections. It presents a user interface via command line or graphical shells, enabling users to run programs and manage files. Additionally, modern operating systems support virtualisation, allowing multiple virtual machines to run concurrently on the same hardware. 
[image: ]
Figure 1: Infographic summarising key functions of an operating system.
[bookmark: _Toc228394914]Windows OS Command‑Line Tools
The Windows Command Prompt and PowerShell provide administrators with a rich set of command‑line tools. These tools enable process inspection, file management, network diagnostics, user account administration and task scheduling (GeeksforGeeks, 2025). The examples below demonstrate typical usage of common commands (Microsoft). Each command description references authoritative documentation from Microsoft and other reliable sources (Microsoft).
[bookmark: _Toc228394915]tasklist – View Running Processes
The tasklist command displays a list of running processes on the local or a remote computer. It shows process IDs, session names, memory usage and can filter results (GeeksforGeeks, 2025). This command helps administrators identify applications consuming system resources and is equivalent to the Task Manager’s process list.
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[bookmark: _Toc228394916]netstat – List Network Connections
Netstat (network statistics) displays active TCP and UDP connections, listening ports, routing tables and protocol statistics. Options such as -a show all connections and listening ports, -b lists the executable responsible for each connection, and -o shows process IDs (GeeksforGeeks, 2025).
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[bookmark: _Toc228394917]ping – Test Connectivity
The ping command sends ICMP echo requests to verify connectivity to a host and measures round‑trip time. Switches include /n to specify the number of echoes, /l to set the buffer size and /t to continue pinging until stopped (Microsoft).
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[bookmark: _Toc228394918]tracert – Trace Network Paths
Tracert traces the route packets take to a destination, listing each intermediate router and the time taken for each hop. The command uses varying Time To Live (TTL) values and ICMP time‑exceeded messages to map the route. Options include -d to avoid name resolution and -h to specify the maximum number of hops (Microsoft).
[image: ]
[bookmark: _Toc228394919]ipconfig – View IP Configuration
Ipconfig displays the current IP configuration for all network adapters and can renew or release DHCP leases. Useful switches include /all (detailed configuration), /flushdns (clear DNS cache) and /renew (obtain a new IP address) (GeeksforGeeks, 2026).
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[bookmark: _Toc228394920]dir – List Directory Contents
Dir lists files and subdirectories in a directory and can display hidden files, sort output or show alternate data streams. Common options include /a to filter by attribute, /s to include subdirectories, /b for bare format and /o for sorting criteria (– report file system space usage, 2025).
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[bookmark: _Toc228394921]net user – Manage User Accounts
Net user manages local user accounts. Administrators can add new users, delete accounts, reset passwords and configure account properties (GeeksforGeeks, 2026). Parameters include /add to create a user, /delete to remove one, /active:yes|no to enable or disable an account and /passwordchg:no to prevent users from changing their password (LazyAdmin, 2023).
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[bookmark: _Toc228394922]schtasks – Schedule Tasks
Schtasks creates, deletes and manages scheduled tasks. Administrators can schedule programs to run at specific times or intervals (GeeksforGeeks, 2025). Operations include /create (define a task), /query (list tasks), /run (execute a task) and /delete (remove a task) (GeeksforGeeks, 2025). Tasks run under the specified user account and require appropriate permissions (GeeksforGeeks, 2026).
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[bookmark: _Toc228394923]Linux OS Command‑Line Tools
Linux provides a powerful command‑line interface that gives users and administrators fine‑grained control over system operations. The following commands demonstrate how to manage processes, files, networking, users and scheduled tasks (Microsoft). The examples use common options and are supported by official man pages and technical articles.
[bookmark: _Toc228394924]ps and top – Inspect Processes
The ps command lists running processes. ps aux shows all processes with details such as user, PID, CPU and memory usage and command line (Microsoft). Top (or the improved htop) provides a real‑time view of processes and system resource consumption. The kill and pkill commands terminate processes by ID or name.
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[bookmark: _Toc228394925]ls, mkdir, cp, mv and rm – Manage Files and Directories
ls lists directory contents; ls -l displays permissions, ownership, size and modification time. mkdir creates directories, using -p to create parent directories as needed. cp copies files and directories; using -r enables recursive copy (Microsoft). mv renames or moves files and directories, with options such as -i to prompt before overwriting (Microsoft). rm removes files; -r deletes directories recursively and -f forces removal even if files are write‑protected (com, 2024).
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[bookmark: _Toc228394926]chmod and chown – Modify Permissions and Ownership
File permissions control access. chmod changes read (r), write (w) and execute (x) permissions using symbolic ( (GeeksforGeeks, 2026)., u+x) or octal modes; it can add (+), remove (-) or set (=) permissions. chown changes the owning user and group of files. These commands help enforce security by restricting who can read or modify resources.
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[bookmark: _Toc228394927]useradd and passwd – Manage Users
useradd creates new user accounts with options to set home directories (-d), user IDs (-u), group IDs (-g) and default shells (-s). Files such as /etc/passwd and /etc/shadow are updated to record user information (GeeksforGeeks, 2026). passwd changes passwords; only the account owner can change their own password, while the superuser can reset any account. Options include -d to delete the password, -e to expire it and -l or -u to lock or unlock the account.
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[bookmark: _Toc228394928]ping, traceroute, ifconfig and ip – Network Diagnostics
ping sends ICMP echo requests to test connectivity and measures round‑trip time; options like -c specify the number of packets and -s set packet size. traceroute traces the path to a destination and reports each hop; options include -4 or -6 to force IPv4/IPv6 and -m to limit hops. ifconfig (legacy) displays and configures network interfaces, showing IP addresses, MAC addresses and statistics (Microsoft). The modern ip command (part of iproute2) manages IP addresses, routes and interface state (GeeksforGeeks, 2026). ip addr show lists addresses, ip link shows interface parameters and ip route displays routing tables (– change user password, 2025).
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[bookmark: _Toc228394929]df and du – Check Disk Usage
df reports file system disk space usage; options include -h for human‑readable sizes and -T to show file system types. du estimates file and directory space usage; using -h prints human‑readable sizes and -s summarises usage for each argument (– estimate file space usage, 2025).
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[bookmark: _Toc228394930]crontab and at – Schedule Tasks
crontab allows users to schedule recurring tasks. Each cron entry includes five fields (minute, hour, day of month, month, day of week) followed by the command. Users edit their crontab with crontab -e and list entries with crontab -l (– move files, 2025). The fields support special characters such as * for “every” and ranges or increments for more complex schedules. The at command schedules a one‑time task to run at a specified time. It queues commands for future execution and supports options such as -l to list pending jobs, -d to delete a job and -v for verbose output (GeeksforGeeks, 2026).
[image: ]
[bookmark: _Toc228394931]Windows Batch Scripts
Batch scripting enables administrators to automate routine Windows tasks. Scripts can accept user input, perform arithmetic, loop through files, create or remove directories and call other programs (– change user password, 2025). The following examples illustrate basic control structures, variables and loops.
[bookmark: _Toc228394932]Script 1 – Directory Backup
This batch script backs up a project directory. It defines source and destination variables, checks whether the destination exists and creates it if necessary, loops through all files in the source and copies them to the destination and prints a confirmation message (Microsoft). The script demonstrates variables, conditionals and a for loop (GeeksforGeeks, 2025).
[image: ]
Figure 2: Windows batch script for backing up a directory and its execution output (com, 2024).
[bookmark: _Toc228394933]Script 2 – Simple Calculator
The second batch script prompts the user to enter two numbers, performs an arithmetic addition using the set /a command, and displays the result. This example demonstrates reading user input, storing values in variables and performing integer operations (GeeksforGeeks, 2025).
[image: ]
Figure 3: Windows batch script that asks for two numbers and displays their sum (Microsoft).
[bookmark: _Toc228394934]Linux Bash Scripts
Bash scripting is ubiquitous in Unix‑like systems. Scripts can automate system administration tasks, process user input and perform complex operations using control flow structures such as loops and conditionals (Microsoft). The following scripts illustrate automation and arithmetic in Bash.
[bookmark: _Toc228394935]Script 1 – Directory Backup
This Bash script interacts with the user to read source and destination directories. It checks whether the destination exists and creates it if necessary using mkdir -p. It then iterates over files in the source directory with a for loop, copies each file to the destination and prints a completion message. The script uses variables, conditional statements and loops (– estimate file space usage, 2025).
[image: ]
Figure 4: Bash script to back up files from a user‑specified source directory to a destination directory (GeeksforGeeks, 2026).
[bookmark: _Toc228394936]Script 2 – Factorial Calculator
The second Bash script prompts for a number and calculates its factorial. It initializes a variable to 1, loops from 1 to the entered number, multiplies the running total by each index and outputs the final result (GeeksforGeeks, 2025). This example demonstrates arithmetic operations, variables and a for loop in Bash (GeeksforGeeks, 2025).
[image: ]
Figure 5: Bash script computing the factorial of a number provided by the user (GeeksforGeeks, 2026).
[bookmark: _Toc228394937]Conclusion
Operating systems serve as the backbone of computing devices, providing essential services such as process scheduling, memory management, device control and security. Mastering command‑line tools allows administrators to monitor and manage system resources efficiently. Windows offers commands like tasklist, netstat and net user for process, network and account management, while Linux provides tools such as ps, ls, chmod and useradd along with powerful scheduling utilities like crontab and at. Scripting languages like Batch and Bash automate repetitive tasks, saving time and reducing errors. Through research and practical examples, this report highlighted the conceptual foundations of operating systems and demonstrated how command‑line tools and scripts can be applied in real‑world scenarios to maintain and administer computing systems.
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1. Introduction
‘Operating Systems (0S) are essential software that manage hardware resources,

provide common services for applications, and act as an nterface between users and

"
2
1
1"

‘computer systems. This report explores key OS functions, the usage of command-iine.

interfaces in Windows and Linus, and automation through scripting. It demonstrates

practical skills that are crucial for managing and optimising modern computing
environments.

2. Key functions of general Operating Systems

‘General-purpose operating systems such as Windows 11 and Ubuntu Linux perform

Several key functions including process management, memory management, file
management, device management, securlty, and user interface management

2.1 Process Management
The OS manages running processes, allocating CPU time and resources.
sk Manager in Windows shows running procosses, CPU, memory and disk usage.

Figure 1: Windows 11 Task Manager - Processes

2.2 Momory Management
The OS allocates RAM to processes and manages virtual memory.
Performance Monitor in Windows displays memory usage and paging filsstatstics.

@ Memory

62G6@1aMe) 93GB

7118268 5068 - v

357MB 409 M8
Figure 2: Windows 11 Performance - Memory

2.3 File Management
Filesystems organise cata into e and directoies with permissions.
Windows File Explorer allows easy management offles and fodors.

© Reporepat 2026
= project e

Figure 3: Windows File Explorer - Documents.

2.4 Device Management
The OS controls devces like priners, isks and network adaptes through drvers.
Device Manager in Windows lsts hardware devices and thlr status

iales
el
8 o

Figure 4 Windows Device Manager

25 Security and User Management
05 protects data, manages users and permissions.
Windows Settings > Accaunts shows user account management

© tom Your info
R AMAAN KHAN
| % v

Q sprncrs

Figure 5: Windows Settings - User Account

2.6 User Interface Management
The 0 provides a user interface (GUI) for interaction
Windows 11 Start Menu gives access to applications and system tools.

bl Ly B L)

@

Figure 6: Windows 11 Start Menu

3. Use of Windows OS CLI Commands

This section documents the use of 10-12 Windows command-line (CMD/PowerShell)
commands grouped by functional areas.

3.1 Process Management

Command | Description | Screenshot (Code & Output)
taskist Lt all unning
processes.
aSKILL/PID | Torminates a
1234 /F process by PID. L o
start Stars anew
notepad.exe  applcation.

3.2 File & Directory Management

Command | Description | Screanshot (Code & Output)
dieiw Lss s ana. Tk
drecoes nvice | NN
o, N Sertal Nsber 55 1283040
copy Copiesa e
source.txt
destaxt
del/Q et Deleesaie T AT oE
auity,
ki NewFolder | Creates anew

dictor.
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23 File System Management
The 05 provides tools to organise, access and manage files and directories.

i

fows File Explorer Ubuntu Files (Nautis)

: - 8 BB BhB
R :

» ~ mmmn

Users can create, delet, move, copy nd search s through these interfoces.

2.4 User and Security Management
105 manages user accounts, permisions and securlty setings.

Windows Sttings - Accounts

©
Thes setings el coirl ccss, auhentcationand ser rvlges.
2.5 Device and Disk Management
The 5 manages hrduare devices and soragersoces.

Windous Dk Mnagement [r——
f — —— ==
= . St

20068 240057409556 bes)

D Paron Tatle

Thesetoos allow partiioing formating and moritoring of disks and devics.
2.6 Summary
General-purpose 05 provide essential functions such as process, memory, file user and

device management. Both Windows and Linu offer graphical tools to monitor and
control these functions, improving system performance, security and usabilty.

1. Introduction

Operating Systems (05) are fundamental to modern computing, acting as an interface.
between users, applications and hardware resources. They manage processes, memory,
files, devices and security while providing services that allow applications to run efficienty.
“This report explores key OS functions, command-line operations in Windows and Linux,
‘and the use of scripts to automate system tasks.

2. Key functions of general Operating Systems

General-purpose Operating Systems such as Microsoft Windows 11 and Ubuntu Linux
provide a wide range of functions to manage computer resources and user ineractions.
Below are key functions with screenshots that show where these functions can be
managed or monitored.

2.1 Process Management
The O allows users to monitor running processes and manage theirexecution.

Windows Task Manager — Processes Tab Ubuntu System Monitor - rocesses Tab

These tools allow users to end tasks, vew resource usage and moritor performance.

2.2 Memory Management
The 05 allocates and manages RAM for running applications.

Windows Task Manager - Peformance (Memory)

Ubunt System Moritor - Resources (Memory)

a Memory E

These interfaces help monitor memory usage and identify memory-itensive applications.
Poge20f12

3. Use of Windows OS CLI commands.

Windows provides Command Promt (emd) and PowesShell for admiristrative and automation
tasks. Below are 12 commands with descrptions and screenshs.
o Command 8 Syntax | Description Screenshot (Command & Output)

1|t Displays atistof

2| a1 <o /| Terminates  proces

P 404 /F
by PIDorcfuly

s @ Lt s
fokdersncurrent in drive C ot
PRSI o1cnc scrial tunber s 125

20/04/2026 10: om
18/04/2026 09:30

4w s detinton | epis e o

5 deienome Delte e ers\rahimdel backus

Delete baciup.txt (V)
Deleted fil
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2.2 Memory Management
The O manages RAM allocation to ensure mulple programs run without confcts.
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Figure 2: Windows Task Manager - Performance tab showing memory usage.

Figure 2 demonstrates how Windows manages memry resources and provides details about memry
usage, avallable RAM, and system performance.

2.3 File System Management
The O organises data into file and directories and provides toos forfile operatons.

[ iniiad 300008 Sz
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b Local Disk (C) New Volume (0
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Figure 3: Windows File Explorer showing filesystem structure.

Figure 3 shows the Windows File Explorer, which helps users create, copy, move, dlete, and
organise fles and drectories.

2.4 Device Management

The O manages device drivers and hardware resources.
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1. INTRODUCTION

‘Operating Systms (05)are ssenitial software systems that act a an nerface btween users,
‘applicaion, and computer hardware. They manage computr rosources efficiently and provide
Services for program execution, memory management e management, device managemen,
securty, and user intaraction. i oport exploro thekey funtionof genera operatin systoms,

ctical uso of CLIcommands, and thecreaton o automation sipt in both Windows and Linux
environments. Scroenshots and explanations domonstrate how these commands and seripts help
System administrators and uses perform routine asks efectvel.

2. KEY FUNCTIONS OF GENERAL OPERATING SYSTEMS

(General-purpose aperating systems such as Microsoft Windows 11 and Ubunt inu provide a wide
Fange of functions that allow users to manage hardware, sofware, les, processes, and users
efficintly. The key functions are described bolow with screenshots.

2.1 Process Management

T O controls running processes, allocates CPU time, and allows users to monitor and manage
processes.
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o om )

2 prpe— on imeswe onan  ows

Pt et e o o o

& v [rae—— an me ows omes

= o Bacreund processes 71)

& > 0 At e it o vmoie oan o
[E—— o e e o
 cousraper o e o

Figure 1: Windows Task Manager showing running processes and resource usage.

Figure 1 shows the Windows Task Manager, which allows users to moritor CPU, memory,disk, and
netuork usage of running appiications and background processes. Users can end tasks or analyse.
performance.

Pagesor12
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Figure 4: Windows Device Manager showing nstalld hardware devices.

Figure 4 displays the Device Manager, where users can view and manage hardware devices, update
drivers, and troubleshoot hardware issues.

25 User and Security Management

The OS manages user accounts, permissions, and security setings.

Your info
| % oo
© it s
AHMED KHAN
ENp—— ol ot
pracoses

Sl ——

| Figure 5: Windows Settings showing user account information.

| Figure 5 shows the user account setings in Windows, cnabling management of accounts, passwords,
and access permissions or securly.
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1. INTRODUCTION

Operating systems (0S) are the backbone of moderm computing environments, providing the
ecossary interface betwoen users, appications and hardware. They manage system resources,
faciitate user interacton and ensure the fficent and secure opeation of computer systems. This
reportexplores the key unctions of general-purpose operating systems, demonsirates pracica
usage of commands in Windows and Linux commankine intefaces (CLL), and shows how scrpting
in both envionments can automate tasks and improve produciviy.

The reportis structured fo cover essential OS concepts, practcal command usage, and automation
through sriping, supported with screenshots and references. The appendices nclude tutrial
activiies, lecture activiy logs, and evidence of engagement with an o cortfed course to
demonstrate continuous earming and research,

3. USE OF WINDOWS OS CLI COMMANDS
Windows provides powerful command-line tocs ia Command Prompt (cmd) and PowerShel.
Below are 11 commands orouped by functional

Gommand & Deseripion |

Scrseneho Command & Ovipu)

6. CONCLUSION

Screanshots valdated the commands and scripts, whil roferences ensured academic rigour The

Oparating tystoms ara dynamic and indspensabl in today's I landscape. Mastery of CLi tools and
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Table of Contents 1. Introduction
Operating Systems (OS) are essential system software that act s an interface
17 Iisroaicton i between users and computer hardware. They manage system resources, provide
2. Key functons of general Operating Systems 1 services to applications, and ensure efficient and secure operation of the syste.
3. Use of Windows O CLI commands 4 This report explores key OS funciions, praciical use of commandbine interfaces
D, s i F in Windows and Linux, and scripting for automation.
5. Use of Windows OS scripts 9 2. Key Functions of General Operating Systems
6. Use of Linux O scripts 10 General-purpose operating systems such as Windows 11 and Ubuntu Linux
7. Gonclusion i perform several key functions including process management, memory
management, il system management, device management, security. and
References 2 user interface. Below are some of these functions demonstrated with screenshots.
Appsriioes| 3| 2.1 Process Management
The OS manages running processes, allocates CPU time, and allows users to
monitr or terminate processes
2. Use of Windows OS CLI Commands S Tias A
Below are examples of commonly used Windows Baich and PowerShell
‘commands with options across key system areas. it e L &
© poceses G% % o%
21 Process Management h
Command: tasklist /v © wosntan o [ ssval orvas owen
Displays a list of all running processes with detailed information. S Qv 1ex | mzme  omes  omws
o T Weows Exgiore os%  1204m8  omes Mg
e & v P o s ovn  owes

Ssvices Figure 1: Windows 11 Task Manager showing running processes and resource usage.
2.2 Memory Management

The OS allocates RAM to processes and ensures effcient usage.

2.2 File & Directory Management

Tok Mager & A
Command: dir /a /s
Lists all fles and directories including hidden and system fes. Memory 8068
CUsers\Aleoodir /3 8 proe
une in drive C has no Tabel T
e Serial Nunber i3 3COA-1F2D =
3 soom 42GB(125MB) 37GB s 1oz
r 49/9.4G8 2168 L et
2.3 Network Testing / Monitoring g g
Command: ping -n 4 google.com 338MB 264 MB
SeqgaigchoabestsiojgoogiPoem Figure 2: Windows 11 Perormance Monitor - Memory usage.
23 File System Management
Pt o The OS provides tools to manage fes and directories.
Reply fron 142
Reply fron 1 17 £ 8 <1 B TR Docmens
Reply from 142
Reply from 142 e ik s ! ;
Ping statist 2 W e @ reportdoce ’ .
Packets Oouriosds e Y s
Aoprocisate round trip tines in milli-se ¥ —a 2028 s o
Mininun = 17ms, Maximun = 16ms, Average = 1 3 Documens K s
B P 4 iy

Figure 3: Windows File Explorer — Managing files and directories.
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1. Key functions of general Operating Systems

Operating Systems (OS) act as an inerface between users and harcare. They manage resources and provide
Sorvices fo program execution. Key functions include process management, memory management, fle system
management, device management, user management and securty.

1.1 Process Management
The OS handles the creation, scheduling and termination of processes. In Windows Task Manager, we can
mritor CPU, memory,disk and network usage.

mac0S Sonoma

 Windows Eiores

1.2 Memory Management 13 File System Management
S organizes data into fles/directories. In
Windows File Explorer fles can be viewed and

managed.

The OS alocates and deallocates memory to
processes. In Linux, free -h'shows memory
usage.

€9 A B> TR Docmens

Woese [Ipee—
oiows ¢ S Rt

s+

1.4 Device Management
08 manages 10 devices via device drivrs.
In Windows Device Manager, hardware

devices and their status can be checked.

1.5 User Management & Security
OS manages users, permissions and security
polcies. In Linux, ‘who' and 'l dsplay user
information,

§ oesciop scaras?
# s
0 uetoon

B Compuer 1080 (ayan) group:

= Dikarves )
9 iy irom), 27 (sudo)

$ who

ayan pts/@  2026-04-24 10:18 (:0)

30(dip), 46(plugdev)

These functions show how OS manages resources efficiently and provides a user-riendly environment.
(Siberschatz ot a. 2018; Tanenbaum & Bos, 2015),

2. Use of Windows OS CLI commands (PowerShell)

Below are examples of useful PowerShell commands with opions covering ey administrative areas

21 Process Management - Get-Process

PS Ci\Users\Ayaan> Get-Process | Sort-Object CPU -Descendif

Handles NOM(O) IO WSO CPU(s)

108 51 eaage 1214

27648 3.2

Code
explorer

Displays top 5 pocesses sorted by CPU usage

222 File & Directory Management - Get-Childitem
PS C:\Users\Ayaan\Docunents> Get-ChildIten
LosturiteTine

08 Motes. txt
09 Log.txt

Lists all txt fles within the current irectory and subdirectories.

2.3 Network Testing - Test-Connection

PS C:\Users\Ayaan> Test-Comectio

Computertane  TPuaAddress

ogle.con  142.250.169.2:

Pingstatist
ets Sent = 4, R
ApproximateRoundTripTine Mininum = 1ims, Maximua = 13as, Average = 12ms

ived = 4, Lost = 0 (9% L
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Operating systems are essential softvara that manage computer hardware, Sofware rasources.
and provide common sorvices for computer programs. They act s an interface between usars and
hardware, onsuring fficient execution oftasks, process managemert, memory management,fle
handiing. and secuty. This report explores key OS functions, command-ine (ool in Windows and
Linux, and scrpting for aomaion.

1. KEY FUNCTIONS OF GENERAL OPERATING SYSTEMS

Genera purpose operatingsystams such as Windows 11 and bt Linu prform several key funcions.
Below are some carfunctions with screenshols demanstatng her.

2. USE OF WINDOWS OS CLI COMMANDS
Balow are exampies of Windows GLI (Gommand Promp) and PowerShel commands.

1.1 Process Monagement 2.1 Procoss Management
The O manages processes by aocating CPU timo and resources. n Windows, Task Manoger alows Us 1. tasklis - Displays aing processes.
o iew and manage runing processos.

Figure 1: Windows Task Manager showing process usage
1.2 Momory Management

The OS manages RAM by alcating and freeing memory. Windows Resource Montr provides insights
into momory usage

22 Fle & Directory Management
3 dir /s /b - Lists s in subractoris (bare form)

o Moo o ¢ "o ports\repart.do

Figure 2: Windows Resource Monitor - Memory usage

1.3 File Management
Filo Explorer allows users {0 oganize, view and manage fes and diecioies

2.3 Network Testing / Monitoring
5. ping google.com — Tests network conneciivy.

Figure 3: Windows File Explorer - File management
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INTRODUCTION

Operating Systems (OS) are essential software that manage computer hardware and software resources, providing common services for programs and acting as an interface
between users and the system. This report explores key functions of general-purpose Operating Systers, using both Windows and Linux environments. I further demonstrates the
use of command-in interface (CLI) tools and scipting for automation and system administration tsks. All examples are supported with screenshots and referenced from credible sources.
1. KEY FUNCTIONS OF GENERAL OPERATING SYSTEMS

General-purpose Operating Systems such as Microsoft Windows 11 and Ubuntu Linux provide a platform for applications and users to interact with the computer hardware
efficiently. Below are the key functions with screenshots demonstrating where they can be monitored or managed in Windows 11

1.1 Process Management

‘The OS manages running programs (processes), allocates CPU time, and allows multitasking. Windows Task Manager provides real-time information about CPU, memory,
disk, and network usage.

ek X Ty 2 e, il P,
= Processes B Runoewusk Figure 1: Windows 11 Task Manager showing
19 pocenes 1% ™ o processes and resource usage.
2 - s o e Sl ]
ele || Tisvindow proides dtais ofactv aplcations
© Ay T i = S E o and background processes, along with CPU,
pap— ey e et o okl o memory, isk, and network utlisation. It allows
b I 2 ER RN EE ters 0o unesporao ks s cnkor
o > ok aner i @ems oiwes o e PERTINs
¥ oy e ots]. eoram Lot Jorees Source: Microsoft Support - Use Task Manager
Background processes (64) (2024) (1]
b > 0 At s it o wine oaues  owees
1.2 File and Directory Management 1.3 Resource Management (Services)
‘The OS organises data into files and directories, allowing users to create, copy, The OS manages system resources like memory, devices, and services.
move, delete, and search for files. Windows Services console allows management of services.
e I % sover - o x

Fe Adon Vew Wb

Orens % ® 0|t Swwr| o S | (e EECR Em e

2 Sevicm o | e i Sam - Smvpn | 1og0nk

Sin O U T W Qindons e Enssthe .. Aoy Mol Locl Sy

mouamsn Mcootwado. sk @ imspocer v i o o e o

moumenn Wedomtware 2 @Bt sppon s TheShetno. Rming  Manal(F.. LoclSenice

o S @ sopkcoton ety D [ ——

Gintons oo Mamgrou. Runog Adomsic Lot Seke

o Motk 0 Quenotooson hraceness  Colectand. Roriog Addomate Networks.

Guaneed  antos ]

Ee

Figure 2: Windows File Explorer for file and directory management. Figure 3: Windows Services console.

File Explorer allows users to navigate the fle system, perform operations on filesand  Services run in the background to perform system tasks. Users can start, stop,
folders, manage storage devices, and view file properties. restart, and configure services.

Source: Microsoft Learn - File Explorer overview (2024) [2] Source: Microsoft Learn - Manage services (2024) (3]
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1. Key Functions of General Operating Systems

Operating Systems (OS) are the backbone of modern computing. They act as an intermediary between
users and hardware, managing resources and providing services that enable users and applications to
on efficiently. Popular general-purpose operating systems such as Microsoft Windows 11, Ubuntu
Linux, and macOS provide a rich set of features that cater to a wide range of users. This section briefly
describes key OS functions with screenshots to show where these functions can be monitored or managed.
‘The discussion is supported by multiple academic and professional sources [1]-[4]

funct

1.1 Process Management

Process management allows the OS to create, schedule, execute and terminate processes efficiently.
It ensures optimal CPU utilisation and system responsiveness.

Windows 11 - Task Manager (Processes tab)

5 Tosk Manager - o0 «x
Proceses
™ s 1% 0%
© oty Apps )
Eape—— > @ Googl Civome (17) s ioneme  oimes  Owbps
“. > @ Microsoh Word @ o mswe  owes  omeps
5 > ® spoty ) ove  wo7we  omms  owbms
oeuis > 5 Tok Mansger 1% eaMe  omms  ombes
© s > 5 Windows Explorer om  saMe owes  omeps
 sorngs

Figure 1: Windows Task Manager showing running processes and resource usage.
The Task Manager in Windows 11 provides real-time information about running processes, CPU, memory,
disk and network usage. Users can end tasks, set priorities and analyse performance bottlenecks [1]

Ubuntu Linux - System Monitor

ess Name Memory  Diskreadtotav  Diskwrite tota v
firef student 715.4Mi 203mi8 s1mis
grome:shell suud 2456 M. s54MB 32MiB

o student 18Mi8 1.1 M8
nautius student i 21 M. 10MB
systemd oot 12MiB. 08B

igure 2: Ubuniu System Monitor showing active processes
The System Monitor in Ubuntu shows live processes, resource usage, and allows users to kill or change
process priorities. Linux follows a multi-user, multitasking design to handle many tasks simultaneously [2],

1.2 Memory Management
Memory management ensures that each process gets the memory it req
access to other processes’ memory.

s while preventing unauthorised

Windows 11 - Performance Tab (Memory)

] ELL LN ‘Windows provides real-time graphs
Ptemmence of physical memory usage, committed
= procemes = ‘memory, cache and available memory,
- L Smee Memory 1608 | helping users to monitor and manage
D spprisory ] fr— w9e | performance [1].
P Sarupopes _— rsecsme
B v Disk0 (€ === = Linux - Free Command
@ o we P — free shared buff/cache available
w5 e T - W osw 2 s
oo Sge
J b e Figure 4: Linux memory usage using free -h command.
4GB (
s The free -h command displays total, used and free

memory in a human-readable format [2].
Figure 3: Windows Memory usage overview

1.2 File System Management

File system management allows the OS to org
manage files and directories.

ise data on storage devices, providing operations to create, read, write, delete and

Windows 11 - File Explorer

Linux - Is Command

i i udenteut $ 1s -1 /home/student/Documents
o we tota1 24
, e IR v student stugent 4056 hor sastgrments
o M SEE e dnarsex 2 student student 4036 Apr eports
PR g  student e p—
g o S . B student student e otes txt
- L. R R - it e e L

Figure 6 Linux directory listing using 15 -1,

Figure 5: Windows File Explorer showing files and folders.

Windows File Explorer and Linux commands such as s, ¢p, mv, rmt help users to manage files and directories efficiently [3].
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2.3 File System Management

‘Operating systems organise data n files and directories, providing tools to manage storage.

Windows (This PC)

2. Key Functions of General Operating Systems 4 * Quikacces Devices and drives (2)

4. Use of Linux OS CLI Commands 14 $oowiowss ¢ N NE— N —
5. Use of Windows OS Scripts. 18 Bfporngh  #

6. Use of Linux OS Scripts 20 S rge 4

7. Conclusion 22 Ll d

Appendices 25 Linux (1s -1 Command)

O Sds (06) W s  ia Se T S mlvidggeser

intermediary between users and computer hardware, providing services that enable applications.
to un effcienty. Ths report explores key funcions of general-purpose operating systems,
‘command-ine interfaces (CLI)in Windows and Linux, and automation through scripting. The
report also eflectslearming through praciical activiies and engagement with online courses.

drxr-xr-x 5 Ror 25

—rwerer 162 Apr 27 09:18 notes. txt

Figuro 6: inox 15 -1 command ksin s and drctories.

YSTEMS 2.4 User and Account Management
The OS controls user access, permissions, and accounts.

2. KE

FUNCTION

NERAL OPERATING

This section highlights the key functions of popular operating systems: Windows 10/11 and

Ubunt Linux 22.04 LTS, Screenshols demonstrate where these functons can be monitored Windows (Local Users and Groups)
or managed
8 tusrmgr - [Local Users and Groups (Local)\Users] - o x
2.1 Process Management Fle Action View Help
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2.2 File Management

File management allows users to orgaise, acess, and control fles and olders.

1. Introduction

Operating Systems (OS) are the interface between users and hardware, providing essential services.
that make compuing systems usable, efficent and secure. This report explores the key functions of
general-purpose operating systems, demonstrates the use of Windows and Linux command-fine
ineafaces (CLI). and presents automation using scripts in both environments. The report concludes
with key findings and supporting appendices including tutoral and evidence of further learning.

2. Key functions of general Operating Systems

‘Operating systems perform several core functions,including process management, memory
management, ile management, device management, security, and user interface management.
This section explores how these functions are implemented in popular general-purpose OS such as
Microsoft Windows 11 and Ubuntu Linux.

2.1 Process Management

‘The OS manages running processes and system resources. In Windows 11, Task Manager
provides real-time montoring of CPU, Memory, Disk and Network usage.
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3. Use of Windows OS CLI Commends
This section documents 12 Widows LI comminds scoss ifeentcsegores.
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1. INTRODUCTION In Linux, the L command lsts files and directories with options.
Operating Systems (OS) are essential system software that act as an $ T —
interface between users, applications and computer hardware. They
manage resources, provide services, and ensure efficient execution user user 1234 May 15 10:11 report.doc
of tasks. This report discusses key OS functions, demonsirates the er user 987 May 14 69

use of command-ine interfaces (CLI) in Windows and Linux, and user user #4896 May 13 16:05
shows automation through scripting.

Figure 4: Linux 1s Command - File Management

2. KEY FUNCTIONS OF GI 5
g 23 System Performance Monitoring
OPERATING SYSTEMS Windows Performance Monitor provides detailed performance metrics.
General-purpose Operating Systems such as Microsoft Windows 11
and Ubuntu Linux provide a range of core functions that ensure the
efficient and secure operation of a computer system.

[ —rm— o]
e 200 B
8 oo e ax SR D

2.1 Process Management
Windows Task Manager allows monitoring and managing of running
processes.

||e NcsocTne o e
P = aewberte ow Memary

Figure 5: Windows Performance Monitor - System Performance
i ike df and free to monitor disk and mem
Figure 1: Windows Task Manager - Monitoring Proc: Linux uges commends fie df ard £ree to mondor disk 2nd mematy uszge.
Linux provides the top command to view reak-ime processes and system
resource usage.

R Idev/shm
2:36 up 1:62, 1 user, load average: 0.25 s
totsl, 1 ruming, 181 sleeping, © s

Figure 6: Linux df Command — Disk Usage
2.1us, 1.0 sy,

2.4 User and Sccurity Management
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Introduction

Operating Systems (OS) are te backbone of modern computing systems, acting as an
intermediary between users and hardware. This report explores key OS functions, command.
lineinterface (CLD) usage in Windows and Linux, and sripting for automation. The tasks
demonstrate practical sills n system management, automation, and monitoring, supported
by evidence from multple sources and hands-on demonstrations.

1. Key functions of general Operating Systems
General-purpose Operating Systems such as Microsot Windows 11 and Ubunt Linux provide
essentilsenice that allow usrs and appicatons o iteract with hrdwre efcienly. The
Key functionsinclue rocess management, memry manageme, e sysem managemen.
device management securit, userintrface, and ntworking.

1.1 Process Management

“The OS manages unning proceses,alocates CPU time, and ensuresefficient multtasking

In Widows, Task Manager provides a esbime viw of processes.

Thaon cpy -
. 2% 216H i

28 3 mus

1024513 o

Figure 1: Windows Task Manager - Process management

1.2 Memory Management
allocates and manages memory for running applications. In Uburtu, the ‘free -I

shared buff/cache  available
M 4

Figure 2: Linux memory management using free -h

1.3 File System Management
‘The OS organises and manages s and directores. In Windows File Explore, users can
perform operations such as copy; move, delete and search.

 assignmrss

2300tiecs g
= Destop ¥ oot
Figure 3: Windows File Explorer — File system management
1.4 Security & User Management

‘Operating Systems provide mechanisms to manage users, permissions and securty polices
In Windows, Local Users and Groups can be accessed via Computer Management,

@ Compute Monagermant 0630 | vome. FulNeme  Description

© 1 System oot
S Tok Schecr B samster T E——
8 EventViewer Bt [ Si—

2 S ol
8 Loca ser and G
v

B sderteer Stdont User Acount

Figure 4 Windows - Local user management

1.5 Networking

Networking functions include managing network connections and configurations.
In Windows, ipconfis /a11 displays network detas

8 Comman prompt

Figure 5: Windows - Networlk configuration using ipconfis

Key Takeaway
General-purpose Operatin Systems provide a wide range of function essential for efficent
System operation, user ineraction, security and productivty

References: (1] Tanenbaum, A. S, & Bos, H. (2015). Modern Operaing Systems (ith ed.) Pearson,
2] Siberschatz, A., Galvin, P. B, & Gagne, G. (2021). Operating ystem Conceps (101h ed). Wiley:

2. Use of Windows OS CLI commands

The Windows Command Prompt (CMD) and PowerShellprovide powerful ool for system
administration and automation. Below are 12 commonly used commands

.

1 Process Managem

G | T Serenor Commarnd & )
st | Lissruming
procees

taskkil /PID | Terminates
1234/F | process by PID

22 File & Directory Management

Dot

air List les and entscir

==

/2025 0930 <IN oo

2 Dir(s)  123,456,789,120 byt
copy fle.txt
Ci\Backup

Copies fle 10
backup folder

23 Network Testing / Monitoring

el s | Seroenhor Cammand & Ouipa)

ipconiz Displays 1P

contig

2.4 User Management

Lists user C:Users\Studentonet. user

netwser John | G
password /add | user

2.5 Task Scheduling

Command | Description

schtsk query | Lists scheduled
ks

sehasks fcent | Creates  new
scheduled task

References: [3] Microsof. (2024). Windrws Command-Line Reference. Microsof Lear,
| 141 Microsoi (2024). PowerShell Documeniation. Microsof Learn.

3. Use of

Linu provides a ich st of Bash commands for system administraton and automation.

ux OS CLI commands

3.1 Process Management

Gomaed || Desiion
st T koo

Screenshot (Command & Output)

Wil1234 | Terminatesa

process
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1. Key functions of general Operating Systems

Assignment Title: Operating Systems Assignment
Word count (or 2000 words.

equivalent): (3500-word equivalent)
Submission deadline: 29 April 2026, 2:00PM

Return date of 27 May 2026,

provisional marks & 2:00PM

written feedback:

Al written assessments, where practical and possible,
must be submitted via Turnitin unless otherwise
instructed by the Lecturer.

Afternative submission Nt applicable

method (if applicable):

Late submission of the  Work which is submitted up to 1 woek late will be capped
assessment will resultin at 40% for the first attempt and will be awarded a mark
a late penalty mark: of 0% for re-assessment, Work submifted more than

1 week late will be considered as a non-submission.

Academic honesty /

Academic honesty is required. In the main body of your
referencing

submission you must give credit to authors on whose.
research and ideas your work is based. Append to your
submission a reference list using IEEE standard.

Introduction

Operating Systems (OS) are essential software that manage computer
hardware and software resources and provide a platform for running
applications. They act as an interface between users and the hardware,
ensuring efficient, secure, and reliable operation of computer systems.

This report explores the key functions of general-purpose operating
systems and demonstrates the use of command-line interfaces (CLis)
in both Windows and Linux environments. It also includes the creation
of simple scripts to automate tasks, highlighting the practical application
of OS concepts. The report is supported by multiple screenshots and
references from credible sources to demonstrate research and
understanding.

The tasks have been structured to reflect key areas of operating system
management including processes, files, networking, users, and task
scheduling.

General-purpose operating systems provide a wide range of functions that allow users to manage hardware, software, data, and
security. This section describes key functions of popular operating systems: Microsoft Windows 11 and Ubuntu Linux 22.04 LTS,
supported by screenshots that demonstrate how these functions can be monitored and managed.

1.1 Microsoft Windows 11

1.1.1_Process Management - Task Manager

Aops 9
[p— oz i o
pryt— o

Teschamer o mene  oven

[Spo— on suswe  owes
8 vindons Powershel o mems  owas

Figure 1: Windows 11 Task Manager showing running processes.

‘The Task Manager allows users to monitor running processes, CPU, memory
usage, and more. Itis a key tool for performance monitoring and managing
applications (Microsoft, 2024).

1.2 Ubuntu Linux 22.04 LTS
121

Process Monitoring - System Monitor

-
-
@

_ [———

?
Figure 3: Ubuntu System Monitor showing system resources.

The System Monitor provides real-time graphs of CPU, memory, swap, and
network usage, helping users identify performance bottlenecks (Ubuntu, 2024).

112 Storage Management - Disk Management

% mBw -

i T S L7 S [ S £
= e e e Steeds  vasrcs 3
s e Mk wm e e sama n

Onéne Healthy (EF1 Hoalthy (Bool. Page i, Crash Du | Healthy (Primary Partition)

P e —
Figure 2: Windows 11 Disk Management showing parttions.

Disk Management enables users to view and manage disk partitions, volumes,
and file systems, which is essential for storage administration (Microsoft, 2024).

122 File System Management — Terminal (Is command)

e
$ 1s -lah
otal 44k
alex alex
Toot root
atex atex
atex
alex 3 168 bashr
alex
atex
atex
atex
atex

Figure 4: Ubuntu terminal showing files with Is -lah command.

The Is command lists files and directories. Options I, -a, -h provide detailed
information including permissions, hidden files, and human-readable sizes.
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1. Introduction

Operating Systems (OS) are essential software that manage computer hardware and
Software resources and provide common services for computer programs. This report
explores the key functions of popular operating systems, practical command-line usage
in Windows and Linux, and automation through scripting. The aim is to demonstrate
core OS functionalities, command-line proficiency, and scripting capabilities that are
valuable in the modern workplace.

Appendices include tutorial activity on OS types, lecture activity log, and

evidence of engagement with an online certified course.

2. Key functions of general Operating Systems

General-purpose Operating Systems such as Microsoft Windows 11 and Ubuntu Linux
perform a range of key functions including process management, memory management,
file system management, device management, user management, security, and
networking. These functions ensure efficient use of system resources and provide a
platform for running applications.

2.1 Process Management
‘The OS manages CPU processes, scheduling, and multitasking.

Windows 11 - Task Manager
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Ubuntu Linux - System Monitor

cPu History
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Network History

Toal
These tools allow users to monitor running processes, CPU usage, memory
consumption, and end unresponsive tasks.

2.2 File System Management
The OS organises files and directories, manages storage, and controls access
permissions.

Windows 11 - File Explorer
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Ubuntu Linux - Terminal (Is -1 output)
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The OS provides a structured way o store, retrieve, and protect data
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1. Key functions of general Operating Systems
Operating systems perform several key functions including process management, memory management, file
system management, device management, security, user management, and network management.

1.1 Windows 11 - Process Management 1.2 Windows 11 - File System Management
'Windows Task Manager allows users to monitor running processes, CPU, File Explorer provides an interface to manage files and folders, check drives
memery Giskand network usage and avaiabl storage.
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1.3 Windows 11 - Performance Monitoring 1.4 Windows 11 - User and Security Management
The Performance Monitor shows real-time graphs of system performance. Windows Settings enables management of user accounts and security options.
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Figure 3: Performance Moritor ~ CPU, memory and network usage
Figure 4: Windows Settings - user account management

These screenshots demonstrate how Windows 11 provides interfaces to manage processes, files, performance and users. Similar functions are

available in other operating systems such as macOS and Linux, though interfaces and tools differ. (Stallings, 2022; Tanenbaum & Bos, 2015).

2. Use of Windows OS CLI commands

The following table shows 11 useful Windows commands with examples and descriptions.

[No.[ ™ command | Description | Example (Command and Output)

1 | tasklist Displays a lst of running
processes.

ervic

2| taskkill /PID <pid> /F | Terminates a process by
its PID.

C:\Users\Joe>taskkill /PID 612 /F

SUCCESS: The process PID as been terminated
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3. Use of Windows OS CLI Commands

The tabl below demonstates 12 Windows CLI commands using Command Pompt and PowerShell

No. | Command & Description Screanshot (Command & Outpu)

1 st
Lists running processes.

2 skl I 1234 /7

Ends  process by PID. 55 with PID 1234 has been terminated
3 diess

st fls in current has o label

and subdirectoris. e 15 A

4 copy flesx DABackup\
Copiesa e

5 deltempunt
Deletes i,

6 ping google.com
Tests network
connectiviy,
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1. Introduction

An Operating System (OS) i system software that manages computer hardware, software
resources and provides common services for computer programs. This report explores key
functions of general-purpose operating systems, demonsirates the use of Windows and Linux
command-ine interfaces, and presents automation through scripting on both platforms. The
report is supported with screenshots and references to enhance understanding,

2. Key Functions of General Operating Systems

General-purpose operating systems such as Microsoft Windows 11 and Ubuntu Linux perform
essential functions to manage syste resources and provide services to users and applications.
Key functions include process management, memory management, filesystem management,
device management, securiy, user management and networking.

2.1 Process Management

Windows Task Manager allows users to monitor running processes, CPU usage, memory usage,
disk and network activy.
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Figure 1: Windows Task Manager showing running processos

2.2 Memory Management
Windows Resource Monitor provides a detailed view of memory allocation and usage.
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Figure 2 Windows Resource Montor - Memory Overview

23
Windows Fie Explorer allows users to organise and manage fles and directorics.

lo System Management
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Figure 3 Windows File Explorer - Fle and Directory Management

No. | Command & Deseription Screenshot (Command & Output)

7 ipcontig /al g fal

Displays network
configuration

5 | netuser
Lists all user accounts

PRE———
Creates  new user.

10 schtasks fquery /fo LIST
Lists scheduled tasks.

11 systeminfo

Dispays system
information.

12 Get-process (Powershel)

Liss processes in
Powershel.
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