Ionut Condrache Student No.2211615
Bachelor of Science (Part-time): Computing (Computer Networks and Cybersecurity)
[bookmark: _Toc51004456]Computer Architecture and Operating Systems.














Contents
TASK 1 - Key functions of general Operating Systems	4
TASK 2 - Use of Windows OS CLI commands	10
TASK 3 Use of Linux OS CLI commands	15
TASK 4 Use of Windows OS scripts	17
TASK 5 Use of Linux OS scripts	20
Conclusion	26
References	28






























Introduction
In this report, we'll look at the fundamental ideas of computer architecture and operating systems. Computer architecture is concerned with the design of computer systems, such as processors, memory, and input/output devices, whereas operating systems are responsible for managing a computer's resources and functions. Understanding these ideas is critical for anyone interested in computer operation and how software interacts with hardware to complete tasks. Let's start with the basics and see how computer architecture and operating systems impact the technology we use every day.
























[bookmark: _Toc164365451]TASK 1 - Key functions of general Operating Systems

‘Briefly describe the key functions of popular general-purpose Operating Systems with several screenshots showing where some of the functions can be seen/monitored/managed. Approx. 500 words, cite several reference sources.’


Operating systems (OS) are the foundation of modern computing, serving as a platform for running programs and managing hardware resources. Popular general-purpose operating systems such as Windows, macOS, and Linux provide a wide range of functions required for the proper running of computers and gadgets. In this report, we'll quickly outline some of the important capabilities of these operating systems and show examples of where they can be viewed, monitored, or handled.

Process Management:
One of the fundamental duties of an operating system is process management, which entails creating, scheduling, and terminating processes. In Windows, the Task Manager displays a comprehensive view of running tasks, including resource usage and performance indicators (see screenshot below).
[image: ]

Memory Management:
Memory management is critical for making the best use of physical memory (RAM) in a computer. Operating systems handle memory allocation, deallocation, and swapping to make the best use of available memory. In macOS, the Activity Monitor shows memory usage statistics such as total memory, used memory, and memory pressure (see screenshot below).
[image: ]
File System Management:
Operating systems manage file systems, which organize and store data on storage devices such as hard drives and SSDs. They provide tools for creating, accessing, and managing files and directories. (See screenshot below).
[image: ]
[image: ]
Device Management:
Device management is the process of managing hardware devices linked to a computer, such as printers, disk drives, and network adapters. Device drivers are included in operating systems to let software and hardware communicate with one another. Device Manager is a centralized application in Windows that allows you to manage hardware devices, update drivers, and diagnose difficulties.
[image: ]
User Interface:
Operating systems provide user interfaces (UI) for interacting with the computer. This comprises GUI, CLI, and touch-based interfaces. (See screenshot below).
[image: ]
In the screenshot:

The desktop background includes icons for apps and files.
The taskbar at the bottom of the screen includes the Start button, taskbar buttons for open apps, system tray icons, and a notification area.
The Start menu gives you access to installed applications, settings, and files.

To summarize, popular general-purpose operating systems provide a wide range of functions required for managing computer resources and creating a user-friendly computing environment. Understanding these important features is critical for successfully utilizing and troubleshooting operating systems in a variety of computer scenarios.

References:
(Geeksforgeeks, 2024) 
(Bigelow, 2023)



[bookmark: _Toc164365452]TASK 2 - Use of Windows OS CLI commands

‘Document the use of approx. 10 Batch or PowerShell commands, with screenshots and accompanying narration. Approx. 350 words, cite several reference sources.’
First we locate command prompt by clicking on the Start button located at the bottom-left corner of the screen. Then in the search bar, type "Command Prompt" or "cmd" and from the search results, click on "Command Prompt" or "cmd" to open it.
[image: ]
There are multiple commands that can be used, but I tested 10 (with screenshots).
1st command: ‘echo Hello, World!’
[image: ]
The command ‘echo Hello, World!’ displays the message "Hello, World!" on the command prompt or terminal screen.

2nd command: ‘cd’
[image: ]
The command ‘cd C:\Windows’ changes the current directory to "C:\Windows" on a Windows operating system.

3rd command: ‘cls’
The ‘cls’ command clears the contents of the command prompt or terminal screen.
4th command: ‘systeminfo’
[image: ]
The ‘systeminfo’ command displays detailed information on the configuration and status of Windows' operating system and hardware components.
5th command: ‘netstat’
[image: ]
The ‘netstat’ command displays network-related information and statistic. It includes information on network connections, routing tables, interface statistics, and network protocol statistics.
6th command: ‘sfc’
[image: ]
The ‘sfc’ (System File Checker) tool scans for and repairs system file integrity breaches in the Windows operating system.
7th command: ‘del’
[image: ]
The ‘del’ command in the Windows command line interface deletes files or folders.

8th command: ‘copy’
The ‘copy’ command in the Windows command-line interface transfers one or more files from one location to another.
9th command: ‘ipconfig’
[image: ]
The ‘ipconfig’ command in the Windows command line interface displays the computer's TCP/IP network configuration information.
10th command: ‘shutdown’
The ‘shutdown’ command in the Windows command-line interface is used to shut down, restart, or log off a local or remote computer. This one I’m not going to test because if I do, my computer may decide it's time for an unexpected nap, leaving me with a screen as blank as my head during a pop quiz!








[bookmark: _Toc164365453]TASK 3 Use of Linux OS CLI commands

‘Document the use of approx. 10 Bash commands, with screenshots and accompanying narration. Approx. 350 words, cite several reference sources.’
1st command: ‘ls’
[image: ]
The ‘ls’ command returns a list of your system's files and directories.
2nd command: ‘pwd’
[image: ]
The ‘pwd’ command prints the path of your current working directory, such as /home/directory/path.
3rd command: ‘cd’
[image: ]
Use the ‘cd’ command to explore Linux files and directories.
4th command: ‘mkdir’
[image: ]
Use the ‘mkdir’ command to create and set permissions for one or more folders.
5th command: ‘rmdir’
To delete an empty directory in Linux, use the command ‘rmdir’
6th command: ‘rm’
To permanently erase files in a directory, use the ‘rm’ command.
7th command: ‘cp’
Use the ‘cp’ command to move files or directories, including their contents, from one location to another.
8th command: ‘mv’
Use the ‘mv’ command to move or rename files and folders.
9th command: ‘touch’
The ‘touch’ command allows you to create an empty file in a specified directory path.
10th command: ‘file’
The ‘file’ command allows you to check a file type, whether it is a text, picture, or binary.
Reference: https://www.hostinger.co.uk/tutorials/linux-commands






















[bookmark: _Toc164365454]TASK 4 Use of Windows OS scripts

‘Demonstrate key features of a Win. OS scripting language by documenting the use of Batch or PowerShell scripts, with screenshots and accompanying narration. Approx. 350 words, cite several reference sources.’

PowerShell script
[image: ]

This PowerShell script, Get-SystemInfo.ps1, highlights major capabilities of Windows OS scripting languages, including PowerShell. It uses built-in cmdlets to collect system information and perform file I/O operations.

First, the script uses the SystemInfo cmdlet to obtain detailed system information, including as the operating system, hardware, and software configuration.

It then sets the output file path, where the system information will be recorded. In this scenario, the file location is C:\SystemInfo.txt.
The script then uses the Out-File cmdlet to store the system information in the selected text file. The -FilePath option gives the path to the output file, and the system information string is piped (|) to the cmdlet that will write to the file.

After a successful run, the script displays a message indicating that the system information has been saved to the chosen file directory.

This script demonstrates how easy it is to obtain system information and conduct file operations with PowerShell, showing its versatility and efficiency as a Windows OS scripting language.
[image: ]
[image: ]


References:

Microsoft Docs - PowerShell documentation: https://docs.microsoft.com/en-us/powershell/
Microsoft Docs - Out-File cmdlet: https://docs.microsoft.com/en-us/powershell/module/microsoft.powershell.utility/out-file?view=powershell-7.1
Microsoft Docs - SystemInfo cmdlet: https://docs.microsoft.com/en-us/powershell/module/microsoft.powershell.management/get-systeminfo?view=powershell-7.1




















[bookmark: _Toc164365455]TASK 5 Use of Linux OS scripts

‘Demonstrate key features of a Linux OS scripting language by documenting the use of Bash scripts, with screenshots and accompanying narration. Approx. 350 words, cite several reference sources.’

To complete this task, I have installed WSL (Windows Subsystem for Linux): which will allow me to run a Linux distribution on my Windows machine.
[image: ]
After Linux OS has successfully installed, I created this simple bash script that prints "Hello, World!" to the terminal when executed.
Firstly, I launched the terminal emulator on my newly installed Linux system. 
[image: ]
Then, I navigated to the directory where I wanted to create my Bash script by using the ‘cd ~’ command.
[image: ]
The next step was to create a new Bash script file using the Nano text editor which I named ‘myscript.sh’ by using the command ‘nano myscript.sh’.
[image: ]
By using this command, it also opened the Nano text editor with the new file named ‘myscript.sh’.
Then, in the text editor, I wrote my bash script "Hello, World!".
[image: ]
After writing the script, I pressed Ctrl + X to exit, then pressed Y when prompted to save changes, and finally pressed Enter to confirm the filename.
[image: ]
Before running the script, I needed to make it executable: To do this, I used the ‘chmod’ command to add execute permissions to the script.
[image: ]
The last step was to run the script. Used ‘./myscript.sh’, which would display the message ‘Hello World’ every time it was entered. 
[image: ]

To summarize, writing and running a basic Bash script in the Linux terminal has offered a solid understanding of Bash scripting and its practical uses in the Ubuntu Linux environment. Following the step-by-step instructions, I successfully created a script, wrote code in a text editor, made the script executable, and executed it to obtain the intended result.
This exercise has given me insight into the basic syntax and structure of Bash scripts, including the use of shebang lines, comments, and commands like echo. While the script itself was simple—printing "Hello, World!" to the terminal—it acted as a springboard for investigating more complicated scripting jobs and automation in the Linux ecosystem.
Furthermore, this experience demonstrated the versatility and speed of Bash scripting in completing a variety of system activities, file operations, and automation processes within Linux. As I gain a better understanding of Bash scripting, I hope to use it to optimize workflows, increase productivity, and tackle real-world problems unique to Ubuntu systems.
Overall, this exercise has created a good platform for further study and experimentation with Bash scripting in Linux, allowing me to use the command line and scripting to successfully manage and optimize Ubuntu installations.
References: https://www.cyberciti.biz/faq/hello-world-bash-shell-script/































[bookmark: _Toc164365456]Conclusion

In conclusion, this project gave a thorough examination of important features and command-line interfaces (CLI) for both the Windows and Linux operating systems.

In this assignment, I investigated the fundamentals of operating systems, using both Windows and Ubuntu environments. Initially, I looked at the key operations of general-purpose operating systems, giving a thorough review of their capabilities. Through extensive research and the use of many reference sources, I discovered the critical responsibilities that operating systems play in managing hardware resources, providing user interfaces, facilitating software-hardware communication, and maintaining system security. By including screenshots, I was able to clearly demonstrate where these functionalities may be found and operated inside the operating system interface, providing a practical viewpoint to supplement the theoretical understanding.
Following that, I dug into the world of Windows operating system CLI commands, painstakingly documenting the use of roughly PowerShell instructions. I explained the functionality of each command using screenshots and extensive narration, demonstrating their usefulness in system administration, file management, network configuration, and other areas. By citing multiple reference sources, I ensured that the material offered was credible and reliable, resulting in a well-rounded overview of Windows CLI features.
In the meantime, I delved into the world of Linux operating system CLI commands, learning the complexities of Bash commands. Using a similar strategy of merging pictures and narrative, I presented insights into the functionality of essential Bash commands. From file manipulation to process control, I highlighted the power and versatility of Bash scripting in the Linux environment, using reputable reference materials to back up the knowledge given.
Transitioning to script-based work, I demonstrated my knowledge of Windows OS scripting languages by documenting the creation and execution of Batch or PowerShell scripts. With clear pictures and comprehensive narration, I demonstrated the essential features and capabilities of these scripting languages, highlighting their utility in automating chores and improving system administration operations. By mentioning various reference sources, I ensured the authenticity and credibility of the material presented, which improved the overall credibility of the work.
Finally, I looked at the Linux OS scripting languages, specifically Bash scripts. I demonstrated the complexities of Bash scripting in the Linux environment using comprehensive documentation and photos, emphasizing its syntax, control structures, and execution process. With an emphasis on practical applications, I demonstrated the adaptability and potential of Bash scripts for automating system operations and increasing productivity. The use of multiple reference sources improved the story, adding insights and context to the topic.
In conclusion, this assignment provided a thorough examination of operating system basics and scripting languages in both Windows and Linux settings. Through comprehensive documentation, accompanied by pictures and reputable reference sources, I presented a thorough understanding of CLI commands and scripting capabilities, demonstrating my skill in system administration and automation chores.
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