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Introduction
Operating systems (OS) are vital software that control computer hardware and software resources as well as presenting a platform for users and applications to run with efficiency. They act as an intermediary between the user and the computer's hardware, and have to do some really important jobs, including process scheduling, memory allocation, file system management, device control, security, and communication on the network. Today's general-purpose operating systems such as Microsoft Windows and Linux have graphical user interfaces (GUIs) and robust command-line interfaces (CLIs) that help users and system administrators do more to manage, automate, and troubleshoot their systems. In this report, the basic operations of general purpose operating systems and how they are used in both a Windows and Linux environment are examined. It covers the fundamental services that are offered by Operating Systems such as process management, memory management, file/directory management, user management, device management, and security features. These functions are shown in screenshots to show where they can be monitored and managed within each operating system. The report also explores usage of command-line tools through documenting the various Windows Batch and PowerShell commands, as well as Linux Bash commands. Common administrative tasks like process management, file/directory operations, network monitoring, user administration, and task scheduling are handled through these commands. The functionality is shown with the commands and explanations. Also included in this report are some real-world examples of automating tasks using the creation of Windows Batch scripts and Linux Bash scripts. These scripts show how to use variables, user input, arithmetic operators, loops and conditional statements to automate repetitive system tasks. Finally, the report summarizes key findings and provides supporting appendices of tutorial activities, evidence of laboratory activities and completion of an online course in operating systems or commands. These activities offer theoretical knowledge and practical experience with modern operating systems and how to administer and automate them.

Task 1
General Operating Systems play a vital role in a computer's operation. General Operating Systems are essential components of a computer. The general-purpose operating system (OS) is the system software that controls the computer hardware and software resources and supplies services to applications and users. Operating Systems like Microsoft Windows, Linux, or macOS serve a variety of crucial purposes to ensure efficient and secure functioning of computers. Process Management Process Management creates, schedules, runs and terminates processes. The operating system allocates CPU time to the running of applications, thus allowing multi-tasking and applications to run efficiently without interfering with each other. Windows uses Task Manager to monitor processes, and Linux uses top, htop or ps to view processes and CPU usage. Screenshot 1 is the screen shot of Windows Task Manager – Processes tab.
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Task 2
The use of Windows OS CLI Commands Windows Command Line Interface (CLI) can be used to manage the Windows operating system by using tools such as Command Prompt (Batch) or PowerShell. They are all used to enable the user and the administrator to check processes, manage files and directories, test network connectivity, administer user accounts and automate tasks by scheduling. These functions are illustrated by the following commands. Process Management 1. task list Command: task list Lists all running processes with Process ID (PID), session name, memory usage and executable name. It is often used to track system activity and determine which applications are using resources. Select one option from the following: Choose one of the following options: 2. task kill /PID 1234 /F Kills a running process by using its Process ID. If the process does not respond normally, it will be closed by using the /F option. Screenshot: Paste in a screen shot of the command and output. Managing files and folders. 3. dir /s Displays a list of all files and folders in current directory and subdirectories. The /s option is a recursive search. Screenshot: Insert screenshot. 4. mkdir Coursework Makes new directory Coursework in the current location. Screenshot: Insert screenshot. 5. copy report.txt D:\Backup\ Copies the file report.txt to backup folder. Screenshot: Insert screenshot. Network Testing and Monitoring 6. ipconfig /all Proves a detailed network configuration, such as IP address, subnet mask, gateway, MAC address and DNS server. Screenshot: Insert screenshot. 7. ping google.com Checks connectivity with a remote host, sends ICMP echo requests and measures response times. Screenshot: Insert screenshot. 8. netstat -ano Displays active network connections, listening ports, numerical addresses and Process IDs for each connection. Screenshot: Insert screenshot. User Management 9. whoami Shows the name of the currently logged in account. Screenshot: Insert screenshot. 10. net user Displays a list of all local user accounts that are set up on the Windows system. When passed extra parameters, it can also be used to create, modify or remove user accounts. Screenshot: Insert screenshot. Task Scheduling 11. schtasks /query Lists all the tasks that are scheduled in Windows Task Scheduler. Screenshot: Insert screenshot. 12. schtasks /create /tn "BackupTask" /tr "notepad.exe" /sc daily /st 09:00 Sets up a scheduled task called BackupTask that starts Notepad everyday at 9:00 AM. The /tn option is used to specify the name of the task, /tr is used to define the program to be executed, /sc is used to define the schedule, and /st is used to define the start time. Screenshot: Insert screenshot. Summary Windows CLI commands are a way to perform administrative tasks without using graphical tools and are a great way to do so. Process management commands like tasklist and taskkill make it easier to manage processes and file management commands like dir, mkdir and copy help with file management. The networking tools such as ipconfig, ping and netstat can be used to diagnose connectivity problems, while net user can be used for user account administration. Last but not least, schtasks is a valuable tool on the command line for system administrators, as it lets them automate tasks by creating and managing scheduled jobs. References Microsoft, Windows Commands Documentation. Available: https://learn.microsoft.com/windows-server/administration/windows-commands/ [2] Microsoft, PowerShell Documentation. Available: https://learn.microsoft.com/powershell/ Operating System Concepts, 10th ed. [3] A. Silberschatz, P. B. Galvin and G. Gagne. Hoboken, NJ, USA: Wiley, 2018. The applications are courtesy of: [4] W. Stallings, Operating Systems: Internals and Design Principles, 9th ed. Pearson, 2018.[image: ]




Task 3
The Linux Command Line Interface (CLI) offers robust system administration, file management, networking and task automation capabilities. Bash, a variation of the Bourne shell, is the shell used by default on various Linux version and is used to run commands effectively. These are some of the more common Bash commands for process management, file management, network testing and monitoring, user management, and task scheduling. Process Management 1. ps -ef Lists all the running processes on the system. Using the -e option will print all processes, and using the -f option will print more detailed information including the process owner name, Process ID (PID) and start time. Screenshot: Paste screenshot of the ps -ef output. 2. kill -9 <PID> ProcessID, the Process ID for a running process, is an argument used to terminate a current process. The -9 option kills the process by sending the SIGKILL signal to it, causing a process to terminate immediately. Example: kill -9 1234 Screenshot: Insert screenshot. This module covers file and directory Management. 3. ls -la Lists all files and directories including hidden ones. The -l option prints out detailed information and the -a option prints out hidden files. Screenshot: Insert screenshot. 4. mkdir Coursework Makes new folder called Coursework. Screenshot: Insert screenshot. 5. cp report.txt backup/ Copies file report.txt to the backup directory. Screenshot: Insert screenshot. Network Testing and Monitoring. 6. ip addr show Prints information about network interfaces, such as IP addresses and interface status. Screenshot: Insert screenshot. 7. ping -c 4 google.com Checks network connectivity to Google with 4 ICMP echo requests. Use option -c 4 to limit the command to 4 packets. Screenshot: Insert screenshot. To view the table of open and closed network connections, run 8. netstat -tuln (or newer systems: ss -tuln). Prints out listening TCP and UDP ports. The options mean: -t = TCP connections -u = UDP connections -l = Listening ports -n = Numerical addresses Screenshot: Insert screenshot. User Management 9. whoami Lists the currently logged-in user's username. Screenshot: Insert screenshot. 10. id Displays the current user's UID, GID and groups that the current user belongs to. Screenshot: Insert screenshot. Task Scheduling 11. crontab -l Prints the list of the cron jobs for the current user. Cron is used to automate repetitive tasks. Screenshot: Insert screenshot. 12. crontab -e Opens the cron table in a text editor for creating scheduled tasks or editing them. For example: 0 9 * * * echo "Daily Backup" In this example, the command will be executed once per day at 9:00 AM. Cron entry: Paste a screenshot of the cron entry. Summary The Linux Bash Commands are compact and flexible way of managing the resources of the operating system. Process management tools like commands as ps and kill are combined with file and directory management tools like ls, mkdir, and cp. Monitoring and troubleshooting network connectivity with ip, ping and netstat (ss) networking tools. The whoami and id commands can be used to display user information, and the crontab command allows you to run scheduled administrative jobs. These commands collectively illustrate the power and efficiency of the Linux command-line interface, catering to the needs of both regular users and system administrators. References A Practical Guide to Linux Commands, Editors, and Shell Programming, 4th ed. M. G. Sobell Pearson, 2018. [2] W. Shotts, The Linux Command Line, 2nd ed. No Starch Press, 2019. The LINUX Documentation Project, "Linux Documentation Project. Available: https://tldp.org/ For more information, refer to the GNU Project, "Bash Reference Manual" [4]. Available: HTTPs://www.gnu.org/software/bash/manual/            
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Task 4

You can use batchscripting by running a series of commands in a .bat file as a batch. The following scripts illustrate the use of variables, user input, arithmetic operations, loops and conditions. Script 1 – Addition Calculator Purpose: Asks the user for two numbers and prints their total. @echo off Prompt the user to enter the first number.Prompt the user for the first number. Enter second number: num2 = set /p set /a total=%num1%+%num2% echo. echo The total is: %total% pause Features Variables – num1, num2, total User input (set /p) Arithmetic (set /a) Output using echo Screenshot 1: Script code. Screen shot 2: Script running displaying the entered value and the calculated value. Script 2 – Countdown Loop Description: This program counts down from 5 to 1 using a loop, and then prints a message to the screen when it is finished. @echo off for /L %%i in (5,-1,1) do ( echo Countdown: %%i timeout /t 1 >nul ) echo Finished! pause Features Loop (for /L) Variables (%%i) Delay using timeout The automaton is an application of automation that performs repetitive output. Screenshot 3: Script code. Screenshot 4: Script execution. The examples illustrate how Batch scripts can streamline repetitive tasks on Windows and minimize manual workload, enhancing efficiency. 5. Linux OS Scripts (use) Bash scripting allows users to write scripts in Linux to automate tasks and to establish logical structures. The examples use variables, input from the user, arithmetic operations, loops, and conditional statements as follows. Script 1 – Simple Calculator Input: Takes two numbers from the user. Output: Prints the sum of two numbers given by the user. #!/bin/bash read -p "What is the first number? " num1 read -p "Please enter the second number: " num2 sum=$((num1 + num2)) echo "Total = $sum" Features Variables User input (read) Arithmetic ($(( ))) Output using echo The fifth screenshot shows a screenshot of a bash script code. Screenshot 6: Script execution. Script 2 – Even or Odd Number Checker Input: A number entered by the user. Output: A statement that tells the user if the number entered is even or odd. #!/bin/bash read -p "What number is it? " num if (( num % 2 == 0 )) then echo "$num is Even" else echo "$num is Odd" fi Features Variables User input Arithmetic Conditional (if...else) Screenshot 7: Script code. Screenshot 8: Script execution. Here are some examples of how Linux automation can make repetitive tasks more easy and more efficient in system management with the use of reusable scripts: Conclusion In this report, the main abilities of contemporary operating systems were studied and command-line interfaces for both Windows and Linux systems were shown to operate practically. Operating systems coordinate processes, memory, files, hardware devices, user accounts, and network communications, and make computer systems efficient, secure, and reliable. The Windows Command Prompt and Linux Bash shell are both extremely effective administration tools that can help users accomplish tasks more efficiently than a graphical interface. The use of commands for process management, file management, networking, user management, and task scheduling were discussed, highlighting the importance of command-line interfaces in troubleshooting, automation, and system maintenance. Using variables, user input, arithmetic and conditional statements, and looping, the Batch and Bash scripting exercises illustrated how automation can minimize the repetitive tasks. The scripts were straightforward, but they convey concepts in programming which can be developed into more complex administrative applications. Overall, this hands-on project fostered greater knowledge about managing the operating system and reinforced the significance of scripting for system administrators and IT professionals. Reference List (IEEE) This problem set focuses on the fundamental concepts of operating systems presented in the textbook Operating System Concepts, 10th ed. [1] by A. Silberschatz, P. B. Galvin and G. Gagne. Hoboken, NJ, USA: Wiley, 2018. Operating Systems: Internals and Design Principles 9th Edition, by W. Stallings. Harlow, UK: Pearson, 2018. As of the time of writing this book, the most recent editions of both The New Pgmp of Unix and Unix Power Tools are available.At the time of this writing, the latest copy of both The New Pgmp of Unix and Unix Power Tools is available. Pearson, 2018. [4] W. Shotts, The Linux Command Line, 2nd ed. No Starch Press, 2019. [5] Microsoft, "Windows Commands." Available: https://learn.microsoft.com/windows-server/administration/windows-commands/ [6] Microsoft, "PowerShell Documentation." Available: https://learn.microsoft.com/powershell/ Bash Reference Manual" (7), GNU Project. Available: https://www.gnu.org/software/bash/manual/ The Linux Documentation Project. [8] Available: https://tldp.org/ Appendices For help with the tutorial activity, refer to Appendix A. Incorporate the completed answers to the following from OS Tutorial 1: Types of operating systems Batch processing systems Time-sharing operating systems Distributed operating systems Real-time operating systems Network operating systems Include a picture of your work from the tutorial. Book Appendix B – Lecture Activities Attach some of the lecture exercises, notes or activity logs that were completed in the practicals. (Insert screenshots or scanned copies.) This is an online Certified Course. This is a Certified Course that is available by internet. Make one of the following and attach a screen shot that demonstrates your progress or a certificate. Cisco Networking Academy – Linux Unhatched In this course, you will learn how to use PowerShell to automate administrative tasks. Learn PowerShell essentials in this course from the leading social network for business professionals. PowerShell Essential Training on Lynda.com. Lab Ex – Linux for Beginners Google Cloud Skills Boost – Cloud Shell Intermediate Students will learn how to operate a computer. Students will learn how to use an operating system. Include: Screenshot of course dashboard. A picture of the All Modules completed section. A copy of a certificate or a badge that has been displayed by a computer. A computer-generated copy of a certificate or badge.
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Task 5
Bash scripting is an important feature of Linux that enables users to automate repetitive tasks, simplify system administration, and improve productivity. Bash scripts can include variables, user input, arithmetic calculations, loops, and conditional statements to perform logical operations automatically. The following two scripts demonstrate these features.
Script 1 – Simple Calculator
Purpose: This script prompts the user to enter two numbers and then calculates and displays their sum.
Bash Script
#!/bin/bash

echo "Simple Calculator"

read -p "Enter first number: " num1
read -p "Enter second number: " num2

sum=$((num1 + num2))

echo "The total is: $sum"
Features Used
· Variables (num1, num2, sum)
· User input (read)
· Arithmetic operation ($(( )))
· Output (echo)
Screenshot 1: Insert screenshot showing the Bash script code.
Screenshot 2: Insert screenshot showing the script running in the Linux terminal.

Script 2 – Even or Odd Number Checker
Purpose: This script asks the user for a number and determines whether it is even or odd using a conditional statement.
Bash Script
#!/bin/bash

read -p "Enter a number: " number

if (( number % 2 == 0 ))
then
    echo "$number is an Even number."
else
    echo "$number is an Odd number."
fi
Features Used
· Variables (number)
· User input (read)
· Arithmetic operation (modulus %)
· Conditional statement (if...else)
· Output (echo)
Screenshot 3: Insert screenshot showing the Bash script code.
Screenshot 4: Insert screenshot showing the script execution and output.

Summary
These Bash scripts demonstrate how Linux scripting can automate routine tasks using programming concepts such as variables, arithmetic operations, user input, and conditional statements. Bash scripting is widely used by Linux system administrators to reduce manual work, improve efficiency, and automate repetitive administrative tasks.

Conclusion
This report explored the fundamental concepts and practical applications of modern operating systems, focusing on Microsoft Windows and Linux. The study demonstrated how operating systems manage essential resources, including processes, memory, files, hardware devices, users, and network communication. Understanding these functions is important because they provide the foundation for reliable and efficient computer operation.
The practical activities highlighted the advantages of using command-line interfaces (CLI) for system administration. Windows Command Prompt, PowerShell, and the Linux Bash shell provide powerful commands for managing files, monitoring system performance, troubleshooting network problems, administering user accounts, and scheduling automated tasks. Compared with graphical interfaces, CLI tools offer greater flexibility and efficiency, particularly for experienced users and system administrators.
Finally, the development of Batch and Bash scripts demonstrated how automation can simplify repetitive tasks through the use of variables, user input, arithmetic operations, loops, and conditional statements. Although the scripts developed in this report are relatively simple, they demonstrate the basic principles of scripting that can be extended to more advanced automation tasks. Overall, the practical exercises strengthened knowledge of operating systems and command-line environments while developing valuable skills required in IT support, systems administration, cybersecurity, and software development.
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Appendices
Appendix A – Tutorial Activity: Operating System Types
Include evidence from Operating Systems Tutorial 1, for example:
· Definition of an Operating System.
· Batch Operating System.
· Time-Sharing Operating System.
· Distributed Operating System.
· Real-Time Operating System.
· Network Operating System.
· Embedded Operating System.
Insert screenshots or scanned copies of your completed tutorial answers.

Appendix B – Lecture Activities
Include selected lecture exercises completed during practical sessions, such as:
· Windows CLI exercises.
· Linux Bash command exercises.
· Batch scripting activities.
· Bash scripting activities.
· Practical laboratory log or weekly activity record.
Insert screenshots or photographs of your completed work.

Appendix C – Evidence of Online Certified Course
Complete one recognised online course related to operating systems or command-line interfaces. Suitable options include:
· Cisco Networking Academy – Linux Unhatched
· Skills for All – Operating System Basics
· Microsoft Learn – Automate Administrative Tasks by Using PowerShell
· LinkedIn Learning – PowerShell Essential Training
· LabEx – Linux for Beginners
· Google Cloud Skills Boost – Cloud Shell
· The Linux Foundation – Linux Fundamentals
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GECHO OFF
:: Check Windows version

IF "%05%"=="Windows_NT" (SETLOCAL) ELSE (GOTO Syntax)
VER | FIND "Windows NT" >NUL &% GOTO Syntax

Check command line arguments
IF NOT "%-~1' " IF /I NOT "%-~1'

/A" GOTO Syntax

: Check if DEVCON.EXE is available and if not, offer to download if
SET DevconAvailable=

SET Download=

DEVCON.EXE /2 >NUL 2>&1

IF ERRORLEVEL 1 (

SET DevconAvailable=No

ECHO This batch file requires Microsoft's DEVCON utility.

SET /P Download=Do you want to download it now? [y/N]
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PS C:\> ping google.con

Pinging google.con [172.217.14.78]
Reply fron 172.217.14.78: bytes=:
Reply from 172.217.14.78: byte:
Reply from 172.217.14.78: byte:
Reply from 172.217.14.78: byte:
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