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[bookmark: _Toc227188875]Introduction 
Operating systems are an essential part of modern computers since they act as the connection between the computer user and the hardware resources. An OS manages various aspects like system processes, memory, file systems, peripherals, and guarantees efficient application execution. Popular operating systems such as Microsoft Windows and Linux have GUIs and CLIs, hence allowing flexible interaction by users with the computer. This paper discusses the primary roles of the operating systems and how they are put into practice through Windows and Linux commands. Also included in this report is the use of scripts to execute repetitive tasks [1]. 
[bookmark: _Toc227188876]Key Functions of Operating Systems 
[bookmark: _Toc227188877]Process Management 
Process management is an important responsibility of the operating system. It includes the creation, scheduling, and deletion of processes in an effective way. The process is a program being executed, and the operating system makes sure that processes can execute concurrently without interference. In addition to basic process handling, modern operating systems implement advanced techniques to improve efficiency and responsiveness. One important concept is multithreading, where a single process is divided into multiple threads that can execute concurrently. This allows better utilization of CPU resources, especially in multi-core systems. 
An operating system schedules different processes using scheduling techniques, which allows for better performance and efficiency. Process synchronization and process communication are other areas managed by the operating system [2]. 
[image: ] 
Figure 1: Windows Task Manager displaying active processes 
Figure 1 illustrates the Windows Task Manager, which displays active processes, CPU usage, and the performance of the whole system. Using this tool, users can keep track of their processes and even kill some processes when required. Good process management results in improved stability and efficient use of system resources. 
[bookmark: _Toc227188878]Memory Management 
Memory management refers to the way memory is allocated and de-allocated in the computer by various processes. It ensures that all processes have enough memory without inter-process intrusion into memory. This method utilizes the technique of virtual memory, paging, and segmentation so as to make good use of memory resources. Virtual memory allows memory space to expand on disk, enabling the computer to run bigger programs. 
Operating systems also use caching mechanisms to store frequently accessed data in faster memory, reducing access time and improving overall performance. Additionally, swapping is used when memory is full, temporarily moving inactive processes to disk storage to free up RAM. 
[image: ] 
Figure 2: Memory usage in Windows Task Manager 
Figure 2 shows memory utilization in Windows Task Manager. Good memory management helps to achieve proper system performance and avoids memory leakage during multitasking operations. 
[bookmark: _Toc227188879]File System Management 
Effective management of the file system enables proper storage and manipulation of information in an efficient manner. Operating systems provide a systematic approach to the management of files and directories in terms of storage. The file management subsystem is responsible for handling permissions, naming, and storage of files. The modern operating systems utilize the use of various file systems like NTFS for windows and EXT4 for Linux [3]. 
The operating system also supports file compression and encryption, allowing users to save storage space and protect sensitive data. Encryption ensures that unauthorized users cannot access confidential information. 
[image: ] 
Figure 3: File management using Windows File Explorer 
As depicted in Figure 3 below, File Explorer in windows provides a convenient way of handling files and folders within windows. In general, this function is crucial in ensuring data safety and accessibility; therefore, it forms an integral part of operating systems. 
[bookmark: _Toc227188880]Device Management 
Device management deals with hardware components such as printers, keyboards, and hard drives. In this regard, an operating system uses device drivers that ensure effective interaction between the hardware and the software. Good device management allows for effective device management through proper control of input/output processes. In addition, device drivers act as intermediates between the hardware and the software. 
[image: ] 
Figure 4: Device Manager showing hardware components 
Figure 4 below shows the Device Manager, which is an interface whereby one can manage their installed hardware and check any device-related problems. The operating system also ensures proper device allocation, especially when multiple processes request access to the same hardware. It uses scheduling techniques to manage device usage fairly and efficiently. Another key feature is plug-and-play functionality, which allows new hardware devices to be detected and configured automatically without manual intervention. This improves user convenience and reduces setup time. Efficient device management leads to compatibility and efficiency in performance. 
[bookmark: _Toc227188881]Network Management 
Network management helps with the communication between computers and networks. The operating system manages network connections, IP addresses, and data transfers. The operating system provides protocols like TCP/IP, ensuring reliable communication. Network management also involves network performance monitoring and solving connection issues [4]. 
[image: ] 
Figure 5: Network configuration using ipconfig command 
Figure 5 shows the ipconfig command, showing the network settings, including the IP address and gateway. This process is critical for Internet access, data exchange, and communication in modern computing systems. Network troubleshooting tools, such as ping and traceroute, help diagnose connectivity issues by identifying delays or failures in data transmission. 

[bookmark: _Toc227188882]Windows CLI Commands 
The Windows Command-Line Interface (CLI) provides powerful tools for system administration and automation. It allows users to perform tasks efficiently without relying on graphical interfaces. 
[bookmark: _Toc227188883]Process Management 
tasklist 
tasklist command is used to display the list of running processes and shows the ID of each process along with its memory usage.
[image: ] 
Figure 6: tasklist command output
taskkill
taskkill command is used to forcefully end a particular process. It proves helpful if some program stops responding.
[image: ] 
Figure 7: taskkill command execution
[bookmark: _Toc227188884]File Management 
dir
dir command lists out files and folders located at the current working place. In this way, we can navigate through the filesystem.
[image: ] 
Figure 8: dir command output 
ren
ren command is used to rename file or directory in windows OS. Figure 9 shows how ren command actually works.
[image: ] 
Figure 9: ren command execution
move
move command is used to move file or folder from one location to another inside windows OS.
[image: ] 
Figure 10: Demonstrates file relocation.
[bookmark: _Toc227188885]Network Commands 
ipconfig 
Ipconfig command shows network configuration and includes the IP address and subnet mask.
[image: ] 
Figure 11: ipconfig output
ping
Ping command is used to tests the network connection. It sends packets to target to check its availability and responsiveness.
[image: ] 
Figure 12: ping results 
netstat
netstat command lists down all the active connections and open ports. It helps you monitor network activity and troubleshoot connection issues.
[image: ] 
Figure 13: netstat output 
[bookmark: _Toc227188886]User Management
whoami 
whoami command identifies the current user logged in to the system, the group associated with it and its privileges.	
[image: ] 
Figure 14: whoami output 
 
net user
Net user command shows information regarding the user account and allow you to add, remove or modify user details. 
[image: ] 
Figure 15: net user output  
[bookmark: _Toc227188887]Task Scheduling 
schtasks /query 
Schtasks /query displays all the scheduled tasks on a system, their details, next run time and status.
[image: ] 
Figure 16: schtasks output 

[bookmark: _Toc227188888]Linux CLI Commands 
Linux offers an efficient command line interface (CLI) often referred to as shell or terminal [5]. It is a command line program that accepts input commands to execute operating system functions. Following are some of the most common and most used Linux CLI commands:
[bookmark: _Toc227188889]Process Management 
ps
ps command in linux is ued to display active processes. It display currently running processes, their process id, their CPU usage and memory consumption.
[image: ] 
Figure 17: ps command output 
 
 
 
 
htop 
htop command is used to view and manage system resources in real-time. It gives you the information about CPU, memory and swap usage.
[image: ] 
Figure 18: top command output 
[bookmark: _Toc227188890]File Management 
ls 
ls command is used to list files and directories inside current directory. It comes with multiple options like –a to view any hidden file or directory or –t to view the time at which the file is created or last modified.
[image: ] 
Figure 19: ls output 
mv
mv stands for move command is used to files or directories from one location to another inside OS. 
[image: ] 
Figure 20: mv command output 
chmod
chmod command is used to change the permission mode of files or directories implying who can read from, write to and execute the file. It improves the security of the system.
[image: ] 
Figure 21: chmod output 
[bookmark: _Toc227188891]Network Commands 
ip a
ip a command shows network configuration and includes the IP address and subnet mask.
[image: ] 
Figure 22: ip a output 
ping 
Ping command is used to tests the network connection. It sends packets to target to check its availability and responsiveness. 
[image: ] 
Figure 23: ping output 
ss -l 
ss command display detailed information about network connection. It retrieves socket information from kernel. It comes with multiple arguments which help filters out the output.
[image: ] 
Figure 24: ss output  
[bookmark: _Toc227188892]User Management 
who 
who command generates a list of all users currently logged into the system.
[image: ] 
Figure 25: who command output 
groups 
groups command shows the list of the groups, the current active user is a part of.
[image: ] 
Figure 26: groups output 
[bookmark: _Toc227188893]Task Scheduling 
crontab
crontab is used to create, manage and automate scheduled tasks in Linux Operating System.
[image: ] 
Figure 27: crontab output 
 
 
[bookmark: _Toc227188894]Windows Batch Scripts 
Using batch scripting allows user to automate repetitive tasks in the Windows Operating System Environment. Commands in batch script are executed in an orderly manner.
[bookmark: _Toc227188895]Script 1: Multiplication Tool 
The script asks for input from the user, store them in variables and does the multiplication based on the values stored in variables and mathematical functions and output the result.
 
[image: ] 
Figure 28: Batch multiplication script code 

[image: ] 
Figure 29: Script execution output 
 
 
[bookmark: _Toc227188896]Script 2: File Checker Tool 
The script checks whether a particular file exists or not in the system using a conditional statement. If a file exists, then a particular message is printed to the console, and vice versa. 
[image: ] 
Figure 30: File checking script code 

[image: ] 
Figure 31: Script execution output
[bookmark: _Toc227188897]Linux Bash Scripts 
Bash scripting allows user to automate repetitive tasks in the Linux Operating System Environment. Commands in batch script are executed in an orderly manner.
[bookmark: _Toc227188898]Script 1: Multiplication Script 
The script receives two numerical values, store them in variables and multiplies them, showing how variables and arithmetic operations are worked in Linux OD. 
[image: ] 
Figure 32: Bash multiplication script 
[image: ] 
Figure 33: Script execution 
[bookmark: _Toc227188899]Script 2: Directory Checker 
The script checks whether a directory exists using conditional statements. If the directory exists, a message confirming that is shown; otherwise, the user is prompted accordingly. 
[image: ] 
Figure 34: Directory check script 
[image: ] 
Figure 35: Script output 
This script can be helpful in system administration for checking whether a directory exists before proceeding to other tasks. 
[bookmark: _Toc227188900]Conclusion 
In conclusion, operating systems are crucial for managing system resources and ensuring efficient communication between hardware and software components. This article discussed some of the key functions of an operating system, which include process, memory, file, device, and network management. Besides, the article showed practical applications of command-line tools available in Windows and Linux, highlighting their significance in system administration. Furthermore, Bash scripting techniques have been utilized to automate some tasks and improve efficiency and productivity. In general, knowledge about operating systems and their command-line functionality is essential for modern computing and problem-solving skills. 
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C:\Users\FRIM>ipconfig

iindows TP Configuration

3

thernet adapter Ethernet:

Connection-specific DNS Suffix
Link-local IPv6 Address . . . : fe89::e070:5600:831C: Tbf1%4
IPv4 Address. . . . . . . .. ..:10.0.2.15

Subnet Mask . 255.255.255.0

Default Gateway . 10.6.2.2

\Users\FRIH>




image7.jpg
mmand Prompt

C: \Users\FRIM>tasklist

Image Name 3 PID Session Name Session#  Mem Usage

System Idle Process @ Services e 8K
system 4 Services e 144 K
Registry 92 Services e 50,732 K
smss . exe 312 Services e 1,160 K
csrss.exe 420 Services e 5,244 K
wininit.exe 496 Services e 7,248 K
csrss.exe 512 Console 1 5,224 K
winlogon.exe 576 Console 1 12,004 K
services.exe 636 Services e 9,344 K
1sass.exe 644 Services e 17,736 K
fontdrvhost .exe 756 Console 1 4,492 K
fontdrvhost .exe 760 Services e 3,412 K
svchost .exe 772 services e 20,272K
svchost . exe 880 Services e 11,732«
svchost . exe 928 Services e 7,632 K
dum. exe 996 Console 1 58,268 K
svchost . exe 424 Services e 7,868 K
svchost . exe 716 Services e 6,192 K
svchost . exe 632 Services e 5,548 K
svchost . exe 872 services e 11,936 K
svchost . exe 1046 Services e 9,816 K
svchost . exe 1126 Services e 11,860 K
svchost . exe 1226 Services e 12,041 (
svchost . exe 1228 Services e 7,360 K
e e AEs v ia s )




image8.jpg
:\Users\FRIM>taskkill /IM notepad.exe /F
SUCCESS: The process "notepad.exe” with PID 1186 has been terminated.
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C:\Users\FRIM>dir
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C:\Users\FRIM\Desktop>ping -n 3 google.com

Pinging google.com [142.250.202.14] with 32 bytes of data:
Reply from 142.250.202.14: byte
Reply from 142.250.202.14: byte
Reply from 142.250.202.14: bytes

lPing statistics for 142.250.202.14:

Packets: Sent = 3, Received = 3, Lost = @ (0% loss),
Approximate round trip times in milli-seconds:
- Mininum - 37ns, Maxinun - 39ms, Average - 38ns

C:\Users\FRIM\Desktop>
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C:\Users\FRIM\Desktop>net user frim
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:\Users\FRIM\Desktop>schtashs /query

Folder: \
TaskName Next Run Time status

INFO: There are no scheduled tasks presently available at your access level.

Folder: \Microsoft
TaskName Next Run Time status

INFO: There are no scheduled tasks presently available at your access level.
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TaskName Next Run Time status
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TaskName Next Run Time status
.NET Framevork NGEN v4.8.30319 /A Ready
NET Framevork NGEN v4.8.30319 64 N/A Ready

.NET Framework NGEN v4.0.30319 64 Critic N/A Ready
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m anane@User: ~/Desktop = H-X=X:

anane@User:~/Desktop$ ip a
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group defaul
t qlen 1000
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anane@User:- 0cckiop$ ping -c 3 google.com

PING google.com (142.250.202.142) 56(84) bytes of data.

from pnfjra-al-in-f14.1e100.net (142.250.202.142): icmp_seq=1 ttl=108 t
s

from pnfjra-al-in-f14.1e100.net (142.250.202.142): icmp_seq
s

from pnfjra-al-in-f14.1e100.net (142.250.202.142): icmp_seqs=!
s

tt1=108 t

--- google.con ping statistics
3 packets transmitted, 3 received, 6% packet loss, time 2002ms

rtt min/avg/max/mdev = 55.937/59.662/66.100/4.571 ns
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m anane@User: ~/Desktop
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