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[bookmark: _Toc228887685]Introduction

This report will be discussing about the main functions of operating systems and how they are used in both Microsoft Windows and Linux operating system systems. Operating systems (OS) are very important in a computer system as they allow users to interact with hardware and run applications. Without an operating system, users would not be able to control the computer properly or access different resources, which would make the system very difficult to use.
In this assignment, different key features of operating systems will be explained, such as user interface, process management, memory and file systems. These are important parts of how a computer system works and how users interact with it. It will also include the use of command line interfaces (CLI) in both Windows and Linux, where different commands are used to manage processes, files, network and users. This shows that users can control the system in more advanced ways instead of only using graphical interface.
Furthermore, scripting will also be demonstrated to show how tasks can be performed using PowerShell or Bash. Overall, this report is to give a better understanding on how operating systems works and how different commands and scripts can be used to manage a system more efficiently in real life situations.
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A general operating system provides a platform that allows users to use and manage applications, and to interact with computer hardware [1], [2]. There are different types of operating systems such as Windows, macOS and Linux, which are commonly used nowadays by different users depending on their needs. For example, Windows is commonly used for general users and gaming, while Linux is often used in servers and development environments.
At its core, the operating system allows users to manage system resources such as CPU, memory and storage, while also providing a user-friendly interface [2], [3]. This makes it easier for users to run programs without needing to understand how the hardware works internally.
There are different layers in an operating system. The most noticeable one is the user interface (UI), where users interact directly with the system. This can be done using a Graphical User Interface (GUI), such as clicking software icons or menus, or a Command-Line Interface (CLI), where users type commands in a specific terminal [3]. GUI is easier for beginners, while CLI gives more control for advanced users.
 In Windows, users can be using applications via the start menu or taskbar.
[image: ]
Fig.1-Image of task bar in Windows OS
[image: ]
Fig.2-Image of start menu in Windows OS
[image: ]
Fig.3-Windows OS’s terminal
As an Alternative, for Linux users, they are also able to access to Linux’s CLI
[image: ]
Fig 4-Linux’s terminal 
OS also allows multitasking. This means multiple programs can run at the same time without crashing the system. Process management is used to control how these programs run and how CPU time is shared between them [2], [4]. For example, users can open a browser, music player and document at the same time.
In Windows, you could check your CPU usage and tasks/software that are running now in task manager.
[image: ]
Fig 5-Task Manager in Windows OS

In Task manager, it will list all running apps and background processes while also showing CPU, memory (RAM), disk and network usage for each task. You could also end tasks via Task Manager if an application is not functioning properly, such as ending your browser if it is frozen, you could end the task via Task Manager.
[image: ]
Fig 6-Ending a task in Task Manager

Apart from the user’s interface, memory management is also crucial. The OS controls how much memory each program uses and will ensure that each process that are running do not interfere with each other. The OS will use techniques such as virtual memory to extend the available RAM, giving the computer a smoother processing time and experience [4],[5]. As mentioned above, Task Manager will be a good tool to show the real time memory usage, helping users to identify software that consume excessive resources.

File system management also plays a role in an OS. It allows users to store, organise and retrieve data. The computer has its own storage devices and OS can manage files and directories through them, ensuring data is stored securely and efficiently. For example., Windows has File Explorer and macOS uses Finder. These applications allow users to create, delete, copy and move files easily.

[image: ]
Fig 7-Example of Windows File explorer

As we have briefly mentioned above, another important feature of an OS is device and hardware management. The OS uses device drivers to communicate with hardware components such as printers, keyboards and graphic cards [5],[6]. In Windows, the built-in device tab shows all the connected devices and in Device Manager it shows all listed drivers that are currently installed in the computer, allowing users to update drivers, ensuring the hardware devices are working correctly and are up to date with modern technology.
[image: ]
Fig.8- Device tab in Windows that shows currently connected external devices

[image: ]
Fig.9-Device manager listing all drivers

Security and access control are also vital functions. OS protect data by requesting authentications, such as passwords or pass codes. They also manage permissions to control certain aspects of accessing information [4],[6], such as certain files will have to run by administrator and the administrator will have to enter their username and password for the computer pass the security check. There is also security tab in Windows setting that allows users to configure firewalls and to access and change private control settings.

[image: ]
Fig.10-Privacy and security tab in Windows OS.

Finally, operating systems handle input and output management, ensuring the communication between input and output devices are in sync. Examples of input devices can be keyboards and mice, while output devices could be printers and monitors. The OS ensures that data is transferred efficiently between devices without conflicts and delays [4].

To conclude, the OS perform several key functions such as providing a user interface, managing and accessing data, controlling hardware and handling input/output devices. These functions work closely together to create a stable environment for users to perform their desired task efficiently and to work with a wide range of devices.
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The Windows PowerShell interface provides administrators with powerful tools to manage system operations efficiently through command-line instructions. These commands support automation and fine-grained control over system resources.
Process Management
Process management can be done using commands such as Get-Process, which shows all running processes. This helps users see what programs are currently running. The Start-Process command is used to open applications, while Stop-Process is used to stop them. These commands help users manage system performance and fix issues when programs are not responding. [5], [9].
[image: ]
Fig.11-Running command Get-Process
File and Directory Management
File and directory management can be done using the Get-ChildItem command. This command lists files and folders in a directory. By using options such as -Path, users can choose specific locations. The -Recurse option allows users to view files inside subfolders, while -File and -Directory helps filter results [5]. This shows how one command can be used in different ways.
[image: ]
Fig.12-Running Get-ChildItem
[image: ]
Fig.13-Running Get-ChildItem with a path
Network Testing and Monitoring
Network monitoring can be done using the Get-NetIPAddress command. This command shows IP address information of the system. By using -AddressFamily IPv4, users can filter the results to only show IPv4 addresses. This helps users understand their network setup. [8].
[image: ]
Fig.14-Getting Net IP Address
[image: ]
Fig.15-Formatting IP Addresses to a table
User Management
User management in PowerShell can be performed using the Get-LocalUser command, which retrieves details of local user accounts on a system. By specifying parameters such as -Name, a specific user can be viewed. This helps users check account information.[image: ]
Fig.16-Getting a local user list
[image: ]
Fig.17-Viewing “Administrator”

Task Scheduling
Task scheduling can be done using commands such as Get-ScheduledTask, which shows all scheduled tasks. The Start-ScheduledTask command allows tasks to run manually and Unregister-ScheduledTask removes tasks. These commands help automate system processes. [3], [8].
[image: ]
Fig.18-Get a list of scheduled tasks
[image: ]
Fig.19-Starting a new scheduled task
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The Linux operating system uses Bash CLI to manage the system. Bash provides powerful commands that allows users to control different parts of the system.
Process Management
Process management is performed using commands such as ps aux, which lists all active processes, and top, which provides real-time monitoring of CPU and memory usage. The kill command is used to stop a process. These commands help users monitor system performance. [11].
[image: ]
Fig.20-Using ps aux
File and Directory Management
File operations are handled using commands like ls -l, which lists directory contents in detail, and ls -a, which includes hidden files. The mkdir command creates folders, while cp copies files. Deletion is performed using rm, which removes directories recursively. These commands demonstrate structured file system management [6].
[image: ]
Fig.21-Listing folders (excluding hidden files)
[image: ]
Fig.22-Listing all hidden files
[image: ]
Fig.23-Making and create test files with Bash

Network Testing and Monitoring
Network configuration and diagnostics can be performed using ip addr, which displays IP address information. The ping google.com command tests connectivity by sending packets, while netstat lists active network connections and listening ports. These tools assist in identifying network issues and monitoring connectivity [5].
[image: ]
Fig.24-Using ip addr to list all IP addresses
[image: ]
Fig.25-Using ping to test internet connection

[image: ]
Fig.26- Using netstate to show active connections	

User Management
User management is carried out using commands such as whoami, which identifies the current user, and id, which displays user and group IDs. The groups command shows group memberships. These commands help administrators manage user access and permissions effectively [9].
[image: ]
Fig.27-Identifying current user

Task Scheduling
Task scheduling in Linux is managed using cron. The crontab -l command lists scheduled jobs, while crontab -e allows users to edit tasks. 
[image: ]
Fig.28-crontab -l showing there is no scheduled jobs

[bookmark: _Toc228887689]Use of Windows OS scripts
The script starts by giving a value to a variable using $name, which shows how data can be stored and used again later. The Write-Output command is used to display text on the screen, allowing some interaction with the user. A for loop is used to repeat a task several times, which is useful when automating actions. An if statement is also used to check conditions and make decisions depending on whether something is true or not. These features show how PowerShell scripts can be used to automate repeated tasks and make the system work more efficiently [4], [9].
PowerShell scripting is commonly used in system administration, for example managing files, checking running processes and changing system settings. It is also more advanced compared to traditional command-line tools because it uses an object-oriented approach [4].
[image: ]
Fig.29-Example of outputting a name in PowerShell

[bookmark: _Toc228887690]Use of Linux OS scripts
The script starts with a shebang (#!/bin/bash), which tells the system which interpreter should be used to run the script. Variables are written without spaces, for example name="Vivien", and they are accessed using the $ symbol. The echo command is used to display text in the terminal. A for loop is used to repeat actions multiple times, which helps with automation. The if statement is used to check conditions and make decisions based on whether something is true. These features show how Bash scripting can be used to automate tasks efficiently in Linux systems [4], [5].
Bash scripts are commonly used for system maintenance, managing files, and scheduling tasks using tools like cron. They give users flexibility and better control when managing systems [5].
[image: ]
Fig.30-Example of outputting a name in Bash
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To conclude, operating systems plays a very important role in managing computer systems and allowing users to interact with both hardware and software. From this report, it shows that operating systems provides several key functions such as process and memory management, file handling and security control. These functions help the system to run more smoothly and without too many issues.
The use of CLI commands in both Windows and Linux also shows that command line tools can be very useful when managing systems. They give users more control compared to graphical interface and allows tasks to be completed more efficiently. Commands for process management, file handling and network monitoring are important for system management.
Additionally, scripting in both PowerShell and Bash shows how tasks can be created and automated. This reduces the need for repeated manual work and helps save time. It also makes system management more efficient.
Overall, all operating systems provides similar features but works in slightly different ways. Understanding the difference between systems is useful as it gives more flexibility when working in different environments. 
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Jvtanzepeanutc ~
s name="vivien

Jvtanzepeanutc ~
s echo "Hello, sname”
Hello, Vivien
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The latest research and developments in Quantum Computing?-
1. Breakthroughs in Error Correction (Biggest Progress Area)

One of the biggest challenges in quantum computing is that qubits are unstable and
lose information easily.

« New research has developed methods to track data loss over 100x faster,
helping scientists understand why quantum systems fail

« Recent breakthroughs show that adding more qubits can now reduce errors
instead of increasing them, which is a major step toward reliable systems

« New photonic techniques (using light) can filter out “bad” signals before they
affect computation, improving accuracy

¢ This is important because error correction is required before quantum
computers can be fully useful.

4 2.Improvements in Hardware & Scalability
Researchers are focusing on building larger and more powerful quantum computers:

« New cryogenic and ion-trap technologies are helping scale systems more
efficiently

« Companies are targeting machines with thousands of qubits in the next
decade

« Quantum battery research shows systems could become faster, smaller, and
more energy-efficient

¢ The goal is to move from small experimental machines to large, practical quantum
computers.

# 3. Quantum Communication & Networking
Another major area of research is quantum communication:

« Scientists recently managed to teleport a quantum state over 270 meters,
showing that quantum data can be transferred between devices

& Thisis a key step toward:
+ Quantum internet

«  Ultra-secure communication systems

# 4.Real-World Applications (Starting to Appear)
Quantum computingis starting to be applied in real scenarios:

« Large-scale molecule simulations (e.g. proteins) are now possible, which could
help in drug discovery

« New quantum-inspired algorithms can solve complex material problems much
faster than before

«  Industries like finance, logistics, and cybersecurity are beginning to test early
quantum use cases

¢ However, most applications are still experimental rather than fully commercial.

i 5.Impact on Cybersecurity
Quantum computing is expected to have a major impact on security:

+ New research shows it may become much cheaper to break current
encryption methods

« Thisis leading to development of post-quantum cryptography (quantum-safe
security)

¢ This is why companies and governments are preparing for future quantum threats.

& 6. Hybrid Quantum + Classical Systems
Instead of replacing normal computers, current research focuses on combining them:
+ Modern systems use classical computers + quantum processors together

« New labs (e.g. MIT-IBM collaborations) are working on combining Al and
quantum computing

¢ This hybrid approach is currently the most practical way to use quantum
computing.

1 7. Industry Growth & Investment
Quantum computingis growing fast in industry:
« Companies like IBM, Google, and lonQ are investing heavily
« Startups and research labs are expanding rapidly
+ Governments (US, China, UK) are funding national quantum programs

¢ Even though it's early, it is becoming a major future technology sector.
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How will Al and Quantum Computing change the world? « Current encryption (like RSA) may become insecure « Improve renewable energy systems

« Al could be used to detect cyber threats faster

1. Smarter Al and Faster Problem Solving & This means: @ 6. Scientific Discoveries
Alis already used in things like recommendations, chatbots, and automation. However, + New quantum-safe encryption will be needed Quantum computing can simulate physics and chemistry at a deeper level, while Al can
itis still imited by how fast classical t data. lyse patterns in data.
s stltimitediby howfast classioal computers can process data « Cybersecurity will become more advanced but also more challenging analyse patiems in data
Quantum computing could: Together they could:
+ Process huge datasets much faster § § « Discover new materials
48 4. Smarter Industries and Automation
« Improve machine learning modets « Advance space research
Alis already used in industries like:
« Solve problems that are currently too complex + Solve complex scientific problems
« Transport

¢ This means Al systems could become:

§ ¢ This could lead to breakthroughs that are currently not possible.
« Finance

+ More accurate §
« Manufacturing

« Fasteratleaming A Challenges and Risks

Quantum computing could improve optimisation problems such as:

«  Better at predicting outcomes i :
p g « Delivery routes Even though the potential s huge, there are also risks:

For example, Al could analyse medical data much quicker and more precisely. « Supplychains + Quantum computingis still not fully developed

«  Financial modelling « Alcanraise ethical issues (bias, job loss)

# 2.Breakthroughs in Healthcare « Security risks if encryption is broken

& Together they could:

One of the biggest impacts will be in healthcare: ¢ Sothese technologies need to be developed carefully.

«  Reduce costs

+ Quantum computers can simulate molecules and chemical reactions .
« Improve efficiency

+ Alcan analyse patient data and patterns
ysep: P + Make systems more automated

Together, they could:
« Discover new drugs faster i §
‘4 5.Environmental and Energy Solutions

« Improve diagnosis of diseases
Aland quantum computing could help solve environmental problems:

« Personalise treatments for individuals
« Optimising energy usage

¢ This could lead to faster cures and better healthcare systems. .
+ Designing better batteries

« Predicting climate changes

{i 3.Changes in Cybersecurity ¢ This could help:

Quantum computing could break many of today’s encryption systems, which protect
data online.

« Reduce carbon emissions
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