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In this report I will document and explain my understanding of a general purpose operating system and its key functions. I will also provide several screenshots of where the different functions can be found. Also, I will be showcasing my use of Linux and windows Command Line Interfaces (CLI) as well as bash and batch scripts.

[bookmark: _Toc230180937]Key functions Of A General Purpose operating  System 

The key functions of a General Purpose Operating system (OS) are Process Management, Device Management, Memory Management , File management and Security[1] . Other key areas of an OS include User Interfaces ,  networking and Error handling [2]. 
[bookmark: _Toc230180938]Process management is when the OS controls the execution of programs and allocates system resources to tasks that the OS has created and terminated. The Operating system ensures that resources are shared equally between all tasks.[3] Specialized programs order and switch between different processes. There are a few tools at your disposal to monitor process management. The below photo shows Task manager a tool which monitors different processes currently running.
[image: ]
Figure 1 [A list of currently running tasks in Task manager]

[bookmark: _Toc230180939]Memory management. The OS controls how much memory a single process has access to since a CPU has many processes open simultaneously each competing for the same resources[2]. The OS allocates then de-allocates memory upon process start up and process termination [4].  Resourse Monitor is a tool that you can use to check memory management. Below are two photos from recourse monitor showing memory. [image: ]
Figure 2 [ shows memory allocation in terxt form in resource manager]

[image: ]
Figure 3 [ Shows a more in depth view of memory management ]

[bookmark: _Toc230180940]Error handling. The O.S handles errors by constantly scanning Hardware and software for processes that are behaving strangely or are unable to be completed due to a fault[1]. The OS will also scan for Interrupt requests that demand the processors attention, drawing awareness to issues[5]. You can use the Event viewer tool to monitor as a user for faults that the OS has detected.
[image: ]
Figure 4 [shows a list of events in event viewer]

[bookmark: _Toc230180941]User Interface. 
Perhaps the one most people are familiar with as the OS operates either the command line interface (CLI) or a graphic user interface (GUI)[6][2] these act as the middleman between the user and the hardware of the computer. The OS interprets the actions of a user e.g. a mouse movement, typing of a keyboard or auditory input then translates it into something the hardware can interpret[3]. A user can use either a CLI or a GUI to interface with the OS. Below are two photos one a CLI and the other a GUI.
[image: ]
Figure 5 [ Shows the CLI command prompt (Microsoft )]
[image: ]

Fig 6[ shows windows settings a GUI]
[bookmark: _Toc230180942]
File management
 Finally, another function the OS does is file management[6]. The OS manages files that are frequently accessed and sorts them into directories[3] . The OS organizes files into a logical structure and assigns metadata to them[3][3. 1. 3] . The base directory is known as the root directory which can then be divided into further directories with user input. [image: ]
Fig 5 [ shows the organization of files using the dir command]
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[bookmark: _Toc230180944]File and Directory Management 

[image: ]
Using the Dir command I have been able to retrieve a list of all current directories in the computer[7]. This has given me a clear list of all available directories in the computer so that a user can manage files by moving them between different directories.
[image: ]
Using the mkdir command I have created a directory called assignment which I can use to put my files in related to the assignment[8]. The mkdir command is used to further divide directories ensuring your files are easy to navigate to by using a tree structure called paths to follow down to retrieve files[8].

[bookmark: _Toc230180945]Process management 

[image: ]
Using the taskmgr command I was able to open task manager. Windows task manager is used to see what processes are currently being run and how many systems recources its using[9].
[image: ]
Using the resmon command I was able to get recourse monitor which is another tool to see how different recourses are being used. Recourse Monitor is used to check the CPU, HDDS and network recourses.[10].

[bookmark: _Toc230180946]Network Testing and monitoring 
[image: ]
Using the tasklist command I was able to get a list of the currently running processes and their ids. This is used to check for any strange behaving processes[11].
[image: ]
Using the Ipconfig command you can clearly see the the address of the machine which is used by routers for the purposes of identification on the internet.
[image: ]
Using the netstat command which tells you which ports are listening.
[image: ]
Using the Ping command I was able to get a response time between the computer and a specific website in this case google to establish if there was any delay between the device and the website[10]
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[bookmark: _Toc230180948]Process Management 
[image: ]
Using the ps aux command I was able to retrieve a list of currently running processes in Linux along with their ids[12]. This can be used to look for any faulty processes or ones that are not behaving correctly.
[image: ]
Using the htop command. This displays a more visual representation of the processes and show cpu load as well as memory usage. This is much more intuitive [13][14].

[image: ]
The command pstree [12] was used this shows how processes are running in a logical tree like structure[13]. This can help to further distinguish how processes are being managed by categorizing them based on how much they are using
[bookmark: _Toc230180949]File and Directory Management

[image: ]
The ls command was used[13]  this command gives a list for all current files in a directory. This is useful since it shows you an easy to understand list of all working files.
[image: ]
Using the mkdir [13] command I was able to create a directory as you can see the test directory shows after the ls-l command in a list of all directories currently available.
[image: ]
Using chmod -xr I was able to change the read/write permissions of the file bench.py [15]
In the top part it has all permissions enabled but after using chmod -xr it only has write permissions. This can be used to enable or disable certain users from making changes to files[13][13. 13. 15].

[bookmark: _Toc230180950]Network Testing and monitoring 
[image: ]
Ifconfig allows you to check the ip address of the device as well as other information which you may need to look at for troubleshooting purposes to see if there are any issues or it is not behaving as expected[13].
[image: ]
The netstat command was used to show a list of currently running network connections and interface statistics such as Bluetooth connections in relationship to the device[15].
[image: ]
The Ping command was used to ping ww.google.com. Ping allows the user to receive packet information in regards to how long it takes to communicate to it as well as any data loss[14].

[bookmark: _Toc230180951]Use of Windows OS Scripts

[image: ]
The above photo shows a script for emptying the recycle bin of a computer. The variables which is a string preceded by a $ e.g. $Recycle.Bin is the variable recycle bin[16]. Variables are used to assign a value to something[17]. Get -Childitem is being used to retrieve everything in the recycle.bin. Then the write-output is used to see that the recycle bin is empty.
[image: ]
Here is the output from the above code showing that the recycle bin is empty and that it has succeeded in the task.

[image: ]
The above code is a simple array[18] . An Array is a group of variables[17] that are similar . In this array the variables are numbers which the @ symbol is stating that the numbers inside the bracket are an array.
[image: ]
Here is the output of the code as here we can see that the numbers have been listed and they have been outputted into the CLI
[image: ]
The above code shows an array being created with the variables for servers[17. 17. 18].
The next part demonstrates a Loop. The Foreach loop will for every server in the array it will check for connectivity in the server. This will be used for troubleshooting purposes if the servers are not connected because there is a problem[19].
[image: ]
Here is the output for the code. Where the server status has scome back as connected,
[image: ]
This shows a user prompt where the code is asking the end user to provide two numbers which will then be added together. The end result will then be displayed [20]
[image: ]
The above screenshot shows the output of the code with the user putting in both numbers then the output of the added sums.

[bookmark: _Toc230180952]Use of Linux OS Scripts
[image: ]
This Bash script file shows the creation of variables [21]which are used to assign meaning to a piece of data in a script as well as also be changed aswell. Then the output is displayed.
[image: ]
This shows the output of the code here we can see it has echoed out the text and also the variables aswell
[image: ]
This piece of code shows a forloop. The loop allows you to automate repetitive or to repeat lines of code in the above example the loop is listing the numbers from 1 to 5 then when the loop is finished it echoes out loop finished to show it has finished the loop.[22].

[image: ]
Here is the output for the above code. Here we can see the echoed commands and that the loop has terminated.
[image: ]
This code shows an arrays are used to group variables together or to list them. In this code the array has a range of fruits as the variable[23]. This helps to keep code clutter free and provide an easy way to access variables in code.

[bookmark: _Toc230180953]Conclusion 

In conclusion an operating system is an essential part of a computer responsible for many tasks that without it would make the computer inoperable. [3] Operating systems key main functions are too interface with the user through a GUI[1]  or a CLI. This makes sure that Hardware components can talk to the user in an understandable manner.
Operating systems also are responsible for managing files through directories and sub directories [8], managing memory through applications such as perfmon and managing current programs through task manager.[3] [2] . Operating systems also prevent errors by ensuring CPU resources are shared equally between all processes that are active and ensuring no process takes resources from the others.
Windows Powershell and os scripting language allow you to easily monitor your device through the CLI and check for any errors that might exist[2. 2. 10]. Powershell commands allow for novice coders to have unparalleled ability to engage with there devices on a deeper level by utilising  near English code.[11]

While Linux Ubuntu may be more powerful than windows Powershell and allow for more customization in how you apply code [14. 14. 15. 13. 14. 15] being a Windows user I found it harder to learn since it was much different to what I am used to.
Functionally they are both very similar sharing many key syntax areas and similar code layouts I found windows powershell to be the better one.
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Lecture answears
O.S lecture activity log 
 
Q1} What is an operating system? 
An operating system is core software that runs on a computer/device that then manages all the devices software and hardware recourses. The O.S acts as the intermediary between hardware, apps and the user presenting it in an easy to understand manner. 
 
Q2} What does an operating system do? 
An operating system controls and manages all of a computers/devices essential functions.  It controls hardware, runs apps, organises files and manages how much recourses like processing power and memory to an app. This keeps the device running smoothly. 
 
Q3} What is the Linux O.S? 
The Linux operating system is a free and open source `operating system which is known for its customizability, security and stability. Linux is used in many things such as small chips found in cars to phones and servers. Linux is often used as a backbone for many other operating systems such as android. It is also a competitor and alternative to Windows and Mac O.S. 
 
9th feb 
 
Q1) list of common OS functions 
. Memory management  
.file management  
. Device management  
. user interface 
. security and access control 
.resource allocation  
. Error handling and logging of system errors 
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inet 10.5.173.105 netmask 255.255.0.0 broadcast 10.5.255.255
ether 02:97:15:20:68:29 txqueuelen 1000 (Ethernet)
RX packets 40 bytes 4652 (4.5 KiB)
RX errors @ dropped @ overruns @ frame @
TX packets 2 bytes 684 (684.0 B)
TX errors @ dropped © overruns @ carrier @ collisions @

root@localhost ~]#




image23.png
root@localhost ~]# netstat
ctive Internet connections (w/o servers)

roto Recv-Q Send-Q Local Address Foreign Address
ctive UNIX domain sockets (w/o servers)

roto RefCnt Flags Type State I-Node Path
ctive Bluetooth connections (w/o servers)

roto Destination Source State PSM DCID
U OMTU Security

roto Destination Source State  Channel

root@localhost ~J# |

State

SCID
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Lroot@localhost ~J# ping www.google.com
ping: socket: Address family not supported by protocol
IPING www.google. com (142.251.152.119) 56(84) bytes of data.
bytes from 142.251.152.119 (142.251.152.119): i
bytes from 142.251.152.119 (142.251.152.119
bytes from 142.251.152.119 (142.251.152.119
bytes from 142.251.152.119 (142.251.152.119):
bytes from 142.251.152.119 (142.251.152.119)

bytes from 142.251.152.119 (142.251.152.119) )
bytes from 142.251.152.119 (142.251.152.119): icmp_seq7 tt1-115

|-~ waw.google. com ping statistics ---

packets transmitted, 7 received, % packet loss, time 6659ms
rtt min/avg/max/mdev - 148.500/153.000/157.600/3.309 ms
[root@localhost ~]#
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$Path = "C’ + “:\$Recycle.Bin"
Get-ChildTtem $Path -Force -Recurse -ErrorAction SilentlyContinue |

Remove-Ttem -Recurse -exclude *.ini -ErrorAction SilentlyContinue
write-Output "Recycle Bin is empty.”

pause
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ecycle Bin is empty.
ress Enter to continue...:
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pumbers = @i, £, 3, 4, 2)

snumbers|
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# Lreate an array of server names
$servers = @("Serverdl”, "Serverd2”, "Server@3”, "Servergd")

# Loop through each server in the collection
foreach ($server in $servers) {

Write-Host "Checking connectivity status for: $server”
3}
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checking
server@l
for
connection
:connected
checking
server®2
for
connection

connected
PS C:\Users\Owner> |
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FOASK TOor TWo numbers
$numl = [int](Read-Host "Enter the first number”)
$num2 = [int](Read-Host "Enter the second number")

# Calculate the total
$sum = $numl + $num2

# Display result
Write-Host "The total is $sum"|
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enter first number: 16
enter second number : 10
26

PS C:\Users\Owner> |
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#!/bin/bash

# Variables

# Display output
echo "Hi my name is $name”
echo T am $age years old"
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R R RO
1450ac@INGHLAAzUre:~$ Hi my name is THeo I am 19 years old.
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#!/bin/bash
# For loop example
echo "Counting from 1 to 5"
for number in 12345
do

echo "Number: $number”

done.

echo “Loop finished"|
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Counting from 1 to 5

MR

Loop finished
1450ac@IMGHLAAZUre -
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#1/bin/bash

# Creating an array
fruits=("Apple” "Banana” “Orange” "Mango")

# Display all array elements
echo "List of Fruits:”

for fruit in "${fruits[@]}"
do

echo "$fruit”
done]
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Overview

This course will guide you through the core areas of Linux

Fundamentals & Command Line

« Core system concepts and operations
« Command-line interface proficiency

« Essential commands and their applications
File System & Permissions

« Linux file system structure and navigation
« File operations and management techniques

« User permissions system and security management
System Administration & Networking

« User account and group administration
« Basic system configuration and maintenance

« Network connectivity and fundamental concepts
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New online crash course covers the technologu, its potential, and its biggest
risks.

listen to this story

@ P o000 00:00 4

(Source: The Linux Foundation.)
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