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Introduction.

This report provides an overview of computer architecture and operating systems. It explains the fundamental concepts of computer architecture such as CPU, memory, input/output devices, and bus architecture. The report also covers the basics of operating systems, including the role of the operating system, types of operating systems, and the components of an operating system. Additionally, the report discusses the relationship between computer architecture and operating systems, how they interact, and how they impact the performance of a computer system. The report is intended to provide a comprehensive understanding of computer architecture and operating systems to students, researchers, and professionals in the field of computer science and engineering.










































1. Key Functions of General Operating Systems:

Modern operating systems provide a wide range of functions that are essential for managing computer hardware and software resources. These functions can be broadly categorized into five key areas: 

1) Resource Management: Operating systems are responsible for managing computer hardware resources such as memory, processor, and input/output devices. They allocate resources to different processes and ensure that they are used efficiently.

2) Software Management: Operating systems manage software resources such as applications, drivers, and utilities. They provide a layer of abstraction between the hardware and software, allowing different applications to run on the same hardware.

3) User Interface: Operating systems provide a graphical user interface (GUI) that allows users to interact with the computer. The GUI provides a set of tools and utilities that enable users to manage files and folders, customize system settings, and access various applications.

4) File System Management: Operating systems manage files and folders, providing access and security features such as permissions and encryption. They provide a hierarchical file system that allows users to organize their files and folders in a structured manner.

5) Security Management: Operating systems provide security features such as firewalls, antivirus software, and user authentication. They protect the system from malicious software and unauthorized access.

In summary, modern operating systems play a crucial role in managing computer hardware and software resources, providing a user-friendly interface, managing files and folders, and ensuring system security. 

Reference sources: 
- Stallings, W. (2018). Operating Systems: Internals and Design Principles. Pearson Education.
- Silberschatz, A., Galvin, P. B., & Gagne, G. (2018). Operating system concepts. Wiley.


















2. Use of Windows OS CLI commands:

The Windows command-line interface (CLI) provides a powerful way to manage Windows systems, and can be used to automate tasks and perform advanced system administration. Here are ten commonly used Batch or PowerShell commands, along with screenshots and accompanying narration:

1) ping: The ping command is used to test network connectivity. In the following example, the ping command is used to test connectivity to the Google website.

2) ipconfig: The ipconfig command displays network configuration information, including IP address, subnet mask, and default gateway. In the following example, the ipconfig command is used to display network configuration information.

3) netstat: The netstat command provides network statistics, including active connections, routing tables, and interface statistics. In the following example, the netstat command is used to display active TCP connections.

4) tasklist: The tasklist command displays a list of running processes, including the name, process ID, and memory usage. In the following example, the tasklist command is used to display a list of running processes.

5) systeminfo: The systeminfo command displays system configuration information, including the operating system version, system manufacturer, and system BIOS version. In the following example, the systeminfo command is used to display system configuration information.

6) dir: The dir command lists the files and directories in the current directory. In the following example, the dir command is used to display the files and directories in the current directory.

7) cd: The cd command changes the current working directory. In the following example, the cd command is used to change the current working directory to the C:\Windows\System32 directory.

8) mkdir: The mkdir command creates a new directory. In the following example, the mkdir command is used to create a new directory called "test".

9) type: The type command displays the contents of a text file. In the following example, the type command is used to display the contents of a text file called "example.txt".

Reference sources:
- Negus, C. (2019). Linux Bible. John Wiley & Sons.
- Shotts, W. (2019). The Linux Command Line, Second Internet Edition. No Starch Press.










3. Use of Linux OS CLI commands.

The Linux command-line interface (CLI) provides a powerful way to manage Linux systems and can be used to automate tasks and perform advanced system administration. Here are ten commonly used Bash commands, along with screenshots and accompanying narration:

1) pwd: The pwd command displays the current working directory. In the following example, the pwd command is used to display the current working directory.

2) ls: The ls command lists the files and directories in the current directory. In the following example, the ls command is used to display the files and directories in the current directory.

3) cd: The cd command changes the current working directory. In the following example, the cd command is used to change the current working directory to the /usr/share directory.

4) mkdir: The mkdir command creates a new directory. In the following example, the mkdir command is used to create a new directory called "test".

5) rm: The rm command deletes a file or directory. In the following example, the rm command is used to delete a file called "example.txt".

6) cat: The cat command displays the contents of a text file. In the following example, the cat command is used to display the contents of a text file called "example.txt".

7) ps: The ps command displays a list of running processes, including the process ID, user, and CPU usage. In the following example, the ps command is used to display a list of running processes.

8) top: The top command displays real-time system performance statistics, including CPU usage, memory usage, and running processes. In the following example, the top command is used to display real-time system performance statistics.

9) tar: The tar command creates or extracts archives from files. In the following example, the tar command is used to create a compressed archive of a directory.

10) chmod: The chmod command changes the permissions of a file or directory. In the following example, the chmod command is used to change the permissions of a file called "example.txt".

In summary, the Linux CLI offers a wide range of commands that can be used to manage files and directories, monitor system performance, and automate tasks. These commands are highly customizable and can be used to perform complex system administration tasks.

Reference sources:
- Linux Documentation Project. (n.d.). Bash Guide for Beginners. https://tldp.org/LDP/Bash-Beginners-Guide/html/
- Linux Documentation Project. (n.d.). Advanced Bash-Scripting Guide. https://tldp.org/LDP/abs/html/



4. Use of Windows OS scripts.
Windows OS scripting languages, such as Batch and PowerShell, provide powerful tools for automating tasks and managing Windows systems. Here we will demonstrate the key features of a Windows OS scripting language by documenting the use of a PowerShell script, along with screenshots and accompanying narration.
PowerShell is a task automation and configuration management framework from Microsoft, consisting of a command-line shell and associated scripting language. Here are some key features of PowerShell, demonstrated through the use of a sample script:
1) Variables: PowerShell allows the use of variables to store and manipulate data. In the following example, a variable is created to store the name of a file.
2) Functions: PowerShell allows the creation of functions, which are reusable blocks of code that perform specific tasks. In the following example, a function is created to check if a file exists.
3) Pipeline: PowerShell supports the use of the pipeline, which allows the output of one command to be used as input to another command. In the following example, the Get-ChildItem command is used to list all files in a directory, and the Where-Object command is used to filter the list based on file type.
4) Control structures: PowerShell supports control structures such as if/else statements and loops, which allow for conditional and repetitive execution of commands. In the following example, an if statement is used to check if a file exists, and if it does, the file is deleted.
5) Modules: PowerShell allows for the use of modules, which are collections of functions and scripts that can be easily reused. In the following example, the ActiveDirectory module is loaded to perform tasks related to Active Directory management.
In summary, PowerShell provides a powerful scripting language for managing Windows systems, with features such as variables, functions, pipelines, control structures, and modules that allow for efficient and flexible automation of tasks.
Reference sources:
- Microsoft. (n.d.). PowerShell documentation. https://docs.microsoft.com/en-us/powershell/
- Hillar, G. C. (2016). PowerShell for SQL Server Essentials. Packt Publishing.










5. Use of Linux OS scripts.
Linux OS scripting languages, such as Bash, provide a powerful set of tools for automating tasks and managing Linux systems. Here we will demonstrate the key features of a Linux OS scripting language by documenting the use of a Bash script, along with screenshots and accompanying narration.
Bash is a Unix shell and command language, providing a command-line interface for interacting with the Linux operating system. Here are some key features of Bash, demonstrated through the use of a sample script:
1) Variables: Bash allows the use of variables to store and manipulate data. In the following example, a variable is created to store the name of a file.
2) Functions: Bash allows the creation of functions, which are reusable blocks of code that perform specific tasks. In the following example, a function is created to check if a file exists.
3) Command substitution: Bash supports command substitution, which allows the output of one command to be used as input to another command. In the following example, the ls command is used to list all files in a directory, and the grep command is used to filter the list based on file type.
4) Control structures: Bash supports control structures such as if/else statements and loops, which allow for conditional and repetitive execution of commands. In the following example, an if statement is used to check if a file exists, and if it does, the file is deleted.
5) Input/output redirection: Bash allows for input/output redirection, which allows for the control of where input and output is directed. In the following example, the output of the ls command is redirected to a file.
In summary, Bash provides a powerful scripting language for managing Linux systems, with features such as variables, functions, command substitution, control structures, and input/output redirection that allow for efficient and flexible automation of tasks.
Reference sources:

- Linux Documentation Project. (n.d.). Bash Guide for Beginners. https://tldp.org/LDP/Bash-Beginners-Guide/html/
- Linux Documentation Project. (n.d.). Advanced Bash-Scripting Guide. https://tldp.org/LDP/abs/html/









Conclusion.
In conclusion, Linux OS scripting languages like Bash provide a powerful set of tools for automating tasks and managing Linux systems. With features like variables, functions, command substitution, control structures, and input/output redirection, Bash allows for efficient and flexible automation of tasks.
Bash scripts can be used to automate a wide range of tasks, from simple file management to complex system administration tasks. For example, Bash scripts can be used to automate backups, monitor system resources, configure network settings, and manage user accounts.
One of the key advantages of using Bash scripts is that they are portable, meaning they can be run on any Linux system without modification. This allows system administrators to create scripts that can be used across multiple systems, saving time and effort.
Another advantage of using Bash scripts is that they are highly customizable. Bash scripts can be easily modified to suit specific requirements, and new scripts can be created from scratch to meet specific needs. This flexibility allows system administrators to create scripts that are tailored to their specific needs, making their work more efficient and effective.
However, while Bash scripts are a powerful tool for managing Linux systems, they do require some programming knowledge to use effectively. System administrators need to have a good understanding of Bash syntax and programming concepts to create effective scripts. Additionally, Bash scripts can be prone to errors if not written correctly, which can cause system problems or even data loss.
To mitigate these risks, system administrators should follow best practices when creating and using Bash scripts. This includes testing scripts thoroughly before running them on production systems, using version control to manage script changes, and ensuring that scripts are properly documented.
Overall, Bash scripts are an essential tool for system administrators who need to manage Linux systems efficiently and effectively. With their powerful features, portability, and flexibility, Bash scripts allow system administrators to automate tasks, reduce errors, and improve productivity. By following best practices and continually improving their skills, system administrators can use Bash scripts to keep their Linux systems running smoothly and reliably.
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