	
	
	



SOHAAN SURESHKUMAR
2221048


Computing (Software Engineering)


 COMPUTER ARCHITECTURE AND OPERATING SYSTEMS










Contents
Introduction...............................................................................................................................................  
Operating Systems( ...............................................................................................................................................  
Key functions of general Operating Systems ................................................................................................. 
Use of Windows OS CLI commands ................................................................................................................ 
 Use of Linux OS CLI commands  .............................................................................................................
 Use of Windows OS scripts.....................................................................................................................
Use of Linux OS scripts............................................................................................................................
Linux (Appendices) ..................................................................................................................................













Introduction
In this report I discuss the nuances of writing scripts on operating systems, like Windows Batch and Linux Bash. The main focus is to showcase concepts including defining variables handling user input using loops and conditional statements for control flow working with arrays and organizing code into functions. By presenting chosen examples each important aspect is examined to highlight the differences in syntax and structure, between these two scripting languages. These examples demonstrate how scripting can be used effectively to tasks maintain systems and efficiently process data.













Operating System
An operating system (OS) serves as a user interface for computer hardware. In addition to managing computer hardware and software resources, it offers a range of services for software applications. The operating system is a necessary piece of software that runs on a computer and makes it function.[1]

Primary Functions of OS:
1. File Management:
The Finder acts as the tool, for organizing files, folders and storage devices on macOS. It gives users a way to navigate their file system structure making it easy to move around folders [2]. Within Finder users can do tasks like copying, moving, renaming and deleting files. Functions, like Quick Look allow users to preview file contents without opening them which boosts productivity and makes managing files more efficient [4].[image: ]
2. System Monitoring :
Activity Monitor is a top notch system monitoring tool, for macOS that gives users real time insights into how their system's performing and using resources where users can keep an eye on CPU usage, memory usage, disk activity, network activity and energy consumption to understand how their system is behaving and performing[6]. v[image: ]
3.User Interface
Launchpad offers users a way, to access and open installed apps on macOS displaying them in a grid layout to iOS devices[4]. By arranging apps in a grid style Launchpad makes it easier for users to manage and discover apps, especially those familiar with mobile platforms.[2] Through touch gestures or keyboard shortcuts users can smoothly navigate through Launchpad finding the apps they need effortlessly. [image: ]
4. Backup and Recovery:
Time Machine is a backup and recovery tool, for macOS that gives users peace of mind by protecting their data from loss or damage [3]. It automatically saves backups of the system and user files capturing changes over time and keeping historical versions of files [5].  If data is lost or the system fails users can depend on Time Machine to restore their system and files to a state reducing downtime and disruptions to work. 
[image: ]
5. Web Browsing:
Safari, the web browser, to macOS is well known for its speed, efficiency and user friendly design[5]. It comes packed with features that aim to improve the browsing experience while also prioritizing user privacy and security. [2]Thanks to its rendering engine and optimized performance Safari ensures smooth and fast web browsing for an user experience.  [image: ]








Use of Windows OS CLI Commands:
1. The "dir" Command
During my exploration of Windows command line interface (CLI) commands I started with the “dir” command, which's essential, for listing the contents of a directory [8]. By running this command it gives me a view of all the files and folders in the specified location."dir" is a tool in my CLI arsenal making it easier for me to navigate and manage files and folders, in the Windows environment [7].
[image: ]







2. Unveiling the "cls" Command
Shifting from "dir " I moved on to using the "cls" command clearing the command prompt screen [10]. This tool helps maintain a workspace making it easier to read and concentrate while running commands [11]. Its straightforwardness and effectiveness make it a valuable asset, for organizing tasks in the Windows CLI environment. [image: ]
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3. The "ver" Command

During my investigation I came across the "ver" command, which displays the version of the Windows OS being used [9].This simple command offers system details quickly helping with problem solving and ensuring compatibility.
[image: ]
4. The "vol" Command

I then delved into the “vol”command, which sheds light on volume details of a designated disk drive[11]. This particular command provides information, about disk characteristics contributing to storage administration and troubleshooting, in the Windows CLI setting.

[image: ]





5. The "date" Command
 The "date" command that shows the date, on the system. This command offers time related details making it easier to handle tasks that depend on timing and maintain records, in the Windows CLI setting.

[image: ]
6. The "time" Command
I then came across the "time" command that displays the system time [7]. This command provides time related information assisting in task scheduling and tracking execution times.
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7. The " timeout /t " Command
 I then discovered the "timeout /t" command, which allows for script execution delays. By setting a timeout duration (/t) this command allows for controlled breaks improving the organization of tasks and workflow in batch scripts [10]. [image: ]
8. The "echo" Command
In my exploration of Windows command line interface (CLI) I dived into the “echo” command, which plays a vital role, in showcasing text output [8]. This feature enables me to effectively communicate messages, variables and formatted text. 

[image: ]
9. The "mkdir" Command
I improved my skills in using the Windows command line interface by employing the “mkdir” command to make directories. Moreover I confirmed the creation of directories by running the “dir” command ensuring integration of new folders into the file structure [11]. This dual method simplifies directory management duties enhancing productivity and organization, in the Windows CLI environment.
[image: ]




10. The "rmdir" Command
Then I utilized the "rmdir" command to remove directories. This command quickly gets rid of folders helping clean up the file system and make use of storage space [9]. After deleting the directories I double checked by running the “dir” command to confirm that the targeted folders were successfully removed. This careful verification process guarantees directory management promoting a organized and efficient file structure, in the Windows CLI

 [image: ]





Use of Windows OS CLI Commands:
1. The "ls" Command
Starting my exploration of the Linux command line interface I decided to dive into the “ls” command, which quickly reveals the contents of a directory[12]. This flexible command makes it easier to navigate directories and manage files offering a look at the file system[12].[image: ]
2. The "cd" Command
In my journey, through Linux command line interface (CLI) I've been getting the hang of using the "cd" command[14]. It really makes moving around directories a breeze. Whether I'm going up, to parent directories using ".." or jumping to paths "cd" helps me zip through the Linux system smoothly making my workflow more efficient and boosting productivity when working with commands [13].
[image: ]




3. The "mkdir" Command
 I've been using the “mkdir” command to quickly set up directories. With "mkdir " I can easily make folders improving how files are organized [16]. Whether I'm making folders or complex structures "mkdir" simplifies the task of creating directories making work in the Linux command line environment more efficient and structured.
[image: ]
4. The "rm -r" Command
I then utilized the "rm -r" command to directories. Through "rm -r" I quickly eliminate folders tidying up the file system and maximizing storage efficiency. This command guarantees directory removal promoting a organized file structure, in the Linux CLI setting[16]. Following the execution of it I confirmed the modifications by running the “ls” command to verify the successful deletion of designated directories.

[image: ]
5. The "pwd" Command
 I utilized the "pwd" command to quickly identify the directory. The "pwd" command offers an output that reveals the path of the current directory making it easier to navigate through the file system[15]. This tool is essential, for comprehending the structure of directories and ensuring movement, within the Linux system.
[image: ]
6. The "touch" Command
I employed the "touch" command to quickly generate files. By utilizing "touch " I can easily create files making file creation tasks, in the system more efficient[16]. This feature helps speed up file generation improving productivity and organization, in the Linux command line environment. 
[image: ]


7. The "uname –a" Command
When I ran the command "uname a" in the Linux command line interface (CLI) I obtained a wealth of information, about the system [12]. This command offered in depth details about the kernel version, system architecture, operating system and other key aspects. 
[image: ]
8. The "lsb_release -a" Command
When I ran the command "lsb_release a" in the Linux command line interface it provided me with details, about the distribution [13]. This allowed me to identify the Linux distributions name, version, codename and other important information. 
[image: ]
9. The "date" Command
When I used the "date" command, on the Linux command line I checked the date and time of the system [14]. This important command gave me the right time information, which helped me to plan tasks, record events and coordinate system tasks in the Linux environment. 
[image: ]


9. The "cal" Command
By using this command, in the Linux command line interface I was able to view the calendar[15]. This feature displayed the months calendar in a manner helping me organize and plan activities, within the Linux system.
[image: ]










Use of Windows OS Scripts:

1. Use of Variables and User Input 
In my script com.bat I start by turning off the command echo using @echo off to make the output neat. Next I use the set /p command to ask the user for input and save their answer in a variable called Name2 [17]. When the user responds the script greets them with a customized message by showing "Heyyy %%! A heartfelt welcome, to you!" using echo. Then stops running until any key is pressed to proceed[19].
[image: ]
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2. Use of the “GO-TO” Command and For Loop
 I created a script that uses the go to command to control the programs flow based on the date. The script starts by turning off command echoing to make things clearer. It then uses a for loop to get the day from the system date [20]. Depending on the day it guides the program to either ;FirstHalf1 or ;SecondHalf2 sections indicating whether it's the second half of the month. Finally it notifies the user about the day with a message before pausing and marking the end of the script, with :End label [20].

[image: ]
[image: ]
3. Use of IF statements

The script starts by disabling the display of commands to maintain an appearance. Next it employs set /p to ask the user for a number saving their response, in the variable called Number. An If statement is utilized to determine if the entered number is positive, zero or negative and then displays the corresponding message accordingly [17]. Lastly it pauses to give the user time to read the output before proceeding.
[image: ][image: ]
[image: ]
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4. Use of FOR Loops
In this section of my report I discuss the utilization of FOR loops, in batch scripting.  It outlines the task at hand which involves listing numbers from 1 to 20 [21]. Through the use of a FOR  loop tailored for iterating through a range of numbers the script prints out each number within the defined range by increasing the loop variable %i  by 2 starting from 1 [19]. 
[image: ]

[image: ]




5. Use of Arrays
In this part I explore how arrays can be simulated in my script Although batch files do not natively support array structures I demonstrate a workaround by using indexed variables [21]. Next I create a pseudo array by assigning values to variables, with suffixes, like favFruit[0] favFruit[1] and favFruit[2] to represent my fruits—Mango, Kiwi and Melon[18]. Finally I display a message listing these fruits to showcase how batch files can mimic array behavior before pausing for the users confirmation.
[image: ]
[image: ]








6. Use of Functions 
In this script I'm explaining how to package code, for tasks to functions in various programming languages. In batch scripting this is done by using labeled sections and the call command. I create a labeled section called ;CalculateAreaOfRect, which acts as a 'function' for calculating the area of a rectangle [20]. To handle variables flexibly within the 'function' I employ EnableDelayedExpansion.
Next the script asks the user to enter the length and width of a rectangle and calculates the area using the set /a command based on these inputs. It ends by displaying the area on the console and pausing for user review before continuing [20]. This script showcases programming in batch files by utilizing labeled sections as 'functions and managing environments, with setlocal and endlocal.

[image: ]
[image: ]
Use of Linux OS Scripts:

1. Use of Variables and User Input
When working with Linux OS scripting I've started using a bash script to ask for and work with user input. The script starts by asking for the users name, which is then saved in a variable named name [23]. To wrap up the script uses these variables to greet the user showcasing how variables are used and command substitution is done with an output that says, "Heyy, [Name] !!! You are currently [Age] years old [25]." This emphasizes the effective aspect of engaging users, in bash scripting.
[image: ]
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1. Use of IF Statement
The bash script provided uses an IF statement to check the users input value. The script asks the user for a number, which is stored in the variable 'number [26].' By utilizing an if elif structure it determines if the number is greater, than, less than or equal, to zero [25]. Subsequently it displays a message indicating whether the input number is positive, negative or zero. 
[image: ][image: ]
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[image: ]



1. Use of FOR Loop and Array
In this bash scripting demonstration I've used both arrays and loops. To begin I define an array called fruits1 using declare A. Then I link colors to fruit names as keys, in this array [24]. Next a for loop goes through the keys of the array [22]. During each iteration the script displays each fruit along with its corresponding color demonstrating how to access and loop through elements, in an array using bash scripting. 

[image: ]
[image: ]


1. Use of Functions and Case Statements
This script demonstrates how to create functions and utilize a case statement, for decision making. It defines two functions, menu_Interface and Selection_Handling [26]. The menu_Interface function displays a menu of options to the user. Subsequently the Selection_Handling function uses a case statement to determine the action based on the users choice passed as an argument ($1) [24]. Different messages are echoed depending on the selection made by the user and any invalid choices are handled with a default case [22]. The script concludes by calling the menu_Interface function capturing the users choice in read_choice and passing this selection to the Selection_Handling function.[image: ][image: ]






Conclusion
When exploring scripting, in Windows and Linux a theme emerged; the capability for users to automate tasks and improve workflows using concise and purposeful code. Languages like Batch scripting in Windows and Bash scripting in Linux offer tools for creating automation solutions.
A notable aspect is how seamlessly scripting integrates with command line interfaces allowing users to shift smoothly from commands to automated scripts. This integration lets users utilize commands and tools within scripts making it easier to adapt to scripting languages. 
Moreover the modular nature of scripting languages enables the development of workflows made up of components. Functions, loops and conditional statements empower script creators to build solutions for situations.
To sum up scripting languages are essential, for enabling users to automate tasks and improve workflows, in Windows and Linux settings. By using commands, tools and robust language features individuals can develop automation solutions that boost efficiency and simplify processes. As technology advances scripting languages will continue to be a component of computing allowing users to optimize their systems effortlessly and effectively.
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Appendices
1.Different types of OS:
 
1 General Purpose Operating Systems; These are systems that cater to a range of tasks and hardware setups. Examples include Microsoft Windows, macOS and different versions of Linux. They provide user interfaces multitasking capabilities and support for applications [27].
2. Mobile Operating Systems; Optimized for smartphones, tablets and other mobile devices these operating systems focus on power efficiency touch input features and connectivity options. Popular mobile OSs like Googles Android and Apples iOS come with app stores gesture based navigation tools and seamless integration with cloud services [27].
3. Real Time Operating Systems (RTOS); Engineered to handle tasks with timing requirements RTOSs are commonly used in embedded systems well as in industries like industrial automation and critical sectors such as aerospace and healthcare devices. RTOSs ensure responses to events for consistent performance levels [28]. Examples include FreeRTOS, QNX and VxWorks.
4. Embedded Operating Systems; Lightweight OSs customized for resource limited devices such as microcontrollers and IoT gadgets prioritize small size footprint along, with power consumption while delivering real time responsiveness [28] .
Operating systems embedded in devices often do not come with interfaces and are tailored to specific hardware setups. Some examples include TinyOS, Contiki and Embedded Linux[27].
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