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Key functions of general Operating Systems

Memory and process management
In an operating system memory management is the process by which the operating system assigns, moves and delates data from memory. The operating system has a set amount of main system memory (RAM) which it can allocate to different processes and tasks. When data is assigned a space in memory it is given a logical and physical address, the logical address is the identification of that data while the physical address is where the data is physically stored in the memory module. [1] operating systems can also dynamically assign virtual memory to the main storage device, where data in RAM that is inactive can be moved (Swapped) into primary storage to free up space, the location on the drive is usually called the page file in windows. 
Memory management is closely linked with one of the other main task of the operating system, this is process management. Process management ensures that two processes do not compete for the same system resources and ensures that all processes are given sufficient CPU and hardware time. The OSs process scheduler can ensure all process requirements are met by implementing multitasking / multithreading where parts of each processes are executed in blocks one after each other. It is essential that efficient process management is carried out to ensure no conflict occurs and the hardware is being completely utilized. [2]. The main way that processes are prioritized is using interrupts, an interrupt is sent to the CPU to tell it to process sorting else and to stop, save and store the current process. The most common type of interrupt is a when the user interacts with the system, this is given priority as otherwise the inputs may appear sluggish. The way to monitor these processes is through task manager in windows and the htop command in Linux.
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[bookmark: _Toc164423853]File Management 
A key part of any operating systems is the ability to manage files for the operating system and programs to be run on the OS. This is done using file systems, there are many different types but the main two are. NTFS for windows [3] and ext4 for Linux based OSs. File management doesn’t only mean storing and reading files from a storage device it also means maintaining the data and using various methods such as compression to increase the efficiency of stored data. Visual OSs will provide a file manager to help the user visualize where all their data is stored, an example of this would be the windows file explorer.
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Although it is still possible to manage files using a cli such as command prompt  and use commands like CHKDSK to scan the device storage for data corruption and to asses general data integrity.











[bookmark: _Toc164423854]Device management 
Another key part of any operating system is the ability to interact with the hardware connected to it, this is the concept of device management. The main method the OS will use to communicate with these devices is through the use of device drivers. Drivers are programs run by the OS to act as an in-between for the device and OS, they allow the two to communicate properly and without them you may experience compatibility issues especially with less common devices [4]. The most common type of driver is the I/O driver for items such as keyboards and mice. In windows you can see and manage connected devices and driver using the device manager.
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[bookmark: _Toc164423855]Network management 
Many operating systems will provide basic networking compatibility, some more than others. OSs like windows will provide a wide range of network capabilities such as the ability to create and manage firewalls and VPNs (virtual private networks). Other operating systems especially Linux based server OSs will include many more features and capabilities due to their requirements [5]. Below is an example of the windows defender firewall configuration.
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[bookmark: _Toc164423856]System security 
Especially in today's world computer and network security is becoming one of the biggest factors to consider. Many modern operating systems have complex inbuilt system security ranging from secure kernels to simple user account controls. Many operating systems such as windows 10/11 pro even offer inbuilt data encryption features. The most common method of securing a system is as previously mentioned, user account control, this is the process of limiting what certain users have access to when regarding system administration, this can be as simple as adding a separate admin account with a password or as complex as a multi-tier user system [6]. Below is an example of an option that is restricted due to user account control, in windows this is denoted with a shield.
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[bookmark: _Toc164423857]Use of Windows OS CLI commands
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The dir command is used to show all the files and directories located in the current directory. As you can see in this case there are 4 files and 38 sub directories and the total file sizes of the categories.  
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The cls is the same as the batch clear command. It is used to clear the screen of all text 

3
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The echo command is used to print text to the screen. The example shows the echo command is used to print out hello world.  
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The mkdir (make directory) command is used to create a new directory in the current location. 
[image: ]
The created directory 
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The file also appears on the desktop because the command was run in the desktop directory. 
[image: ]
The rmdir command is used to remove a selected directory. 
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The ipconfig command is used to show the details for all of the installed network adaptors in the system.  such as Ip addresses subnet masks and default gateways. 
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The /all switch can be added to the command in order to show even more information such as when your ip address was issued by the DCHP server and when it expires. 
 
Switches can be added to all commands, they allow you to gain more information from them or change the way the information is displayed. For example, adding the /p switch to the dir command (dir /p) will print out the results one page at a time if all the results cannot be displayed on your screen. The most common switch is the /? Switch which is used to give help information for a given command and other switches that could be used with that command. 
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The arp –a command is used to display the computers arp table, this shows all the devices known on the network with the ip and associated MAC address. 
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The tracert command is used to document the path a connection takes to a location and the number of hops that it makes. In the above example I have used google.com which it translates to an Ip and measures the hops in this case 7 hops 
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The nslookup command is used to find the ivp6 and ivp4 ip addresses of a given site. The above example is for google.com. Entering the given ip takes you to the google search homepage/ 
9
PowerShell 
 
Windows also includes the PowerShell cli which can be used instead of the standard command prompt. PowerShell is considered to be more powerful and has more features it also incorporates many variations of commands to make it similar to other languages e.g ls works as well as dir when displaying the contents of a directory. [3] 
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An example of the get-process command in PowerShell. This lists all running processes in the above case in alphabetical order by process name. 







[bookmark: _Toc164423858]Use of Linux OS CLI commands
[9]

1
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The pwd command (Print working directory) displays the current directory in the file system that you are working in. In the above example the command shows that I am in the /root directory 
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The ls command (list files and directories) shows the user all of the current files and directories in the in the current directory. In the above case I have 3 bash scripts and 1 text file in the directory and no sub directories.  
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Adding the –l suffix lists further details about the files such as the permissions, who created it, how big it is and when it was created. 
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And the –a suffix will show all the hidden files in that directory. 
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You can also combine the two into the –la suffix, this will print out all the hidden normal and hidden files with the extra information of the –l command. 
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The echo command is used to print out text to the screen, as you can see above the words hello world are printed out. 
[image: ]
You can also echo the text into a file. This will create the file helloworld.txt if it does not already exist. 
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The cat command is used to print out the text content of a file to the screen. Above is an example of the contents of a bash script that has been printed out to the screen using the cat command.
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The touch command is used to create an empty file. Above is the command being used to create an empty text file test.txt. The command can be used to create any file type not just a txt file. 
[image: ]
[image: ]
The new text file. 
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The nano command is used to open a file in an inbuilt text editor. This gives you a lightweight CLI text editor to make quick changes to files especially scripts. 
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A bash script opened in the nano editor. 
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The htop command shows you a CLI resource manager that allows you to monitor various aspects of the system such as resource usage and the processes that are using said resources. 
 
8
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The chmod command is used to add and remove permissions from files, this comes in the form of read, writes and execute permissions. 
[image: ]
Before  
[image: ]
After all permissions are added  
[image: ]
You can also use rwx instead of the number codes. 
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The clear command is used to clear the screen of all text 
[image: ]
After  


[bookmark: _Toc164423859]Use of Windows OS scripts
[10]

[bookmark: _Toc164423860]Script 1
[image: A screenshot of a computer program
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Above is an example of a simple bat script. The script acts as a simple calculator program thar can either add or subtract two numbers. 
[image: A black screen with white text
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The program starts by asking the user to pick the number 1 or 2, 1 denoting addition and two denoting subtraction. This is done with an echo command.
[image: ]
The number is taken from the user using /p input.
[image: ]
The program then uses an if statement to determine which one of the two functions the program should jump to in order to match the users choice.
[image: ]
If the user enters the number 1 for addition the program will jump to the addition function on line 9.
[image: ]
The program will then ask the user for their two numbers. And will print out the total of the two numbers.
[image: ]
In the above case the number where 1-0 and 5. This is done using the same input method as previously mentioned and creates a new variable which is equal to the Num1 and Num2 variables added together.
[image: ]
The result is then printed to the screen.

[image: A computer screen shot of a number
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The subtraction function (shown above) is a duplicate of the addition function with the only difference being that the numbers are subtracted instead.











@Echo off 
 
echo Welcome to the calculator program press 1 for addition and 2 for subtraction 
set /p Input=choice 
if %Input%== 1 (call :function_add) else (echo A) 
if %Input%== 2 (call :function_sub) else (echo A) 
 
 
:function_add 
echo please enter your first number 
set /p Num1=Num1 
echo please enter your second number 
set /p Num2=Num2 
set /A sum = Num1 + Num2 
echo sum = %sum% 
Exit /B 
 
 
:function_sub 
echo please enter your first number 
set /p Num3=Num1 
echo please enter your second number 
set /p Num4=Num2 
set /A sum = Num3 - Num4 
echo sum = %sum% 
Exit /B 

























[bookmark: _Toc164423861]Script 2
[image: A screenshot of a computer program
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The second script is a simple program to demonstrate the use of the for loop in the batch scripting language. It prints out a series of numbers using parameters set by the user, such as start, finish and increment. The parameters are all collected and stored in variables. And passed into the for loop.
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In the example bellow the program was told to count up to 100 starting at 0 and in increments of 10.





@Echo off 
echo what number would you like to count up to 
set /p Num1=Num1 
echo what number do you want to start at 
set /p Num2=Num2 
echo what would you like to count up in 
set /p Num3=Num3 
For /L %%a in (%Num2%, %Num3%, %Num1%) do ( 
Echo %%a 
) 
 
 
Pause 











[bookmark: _Toc164423862]Script 3
[image: A screenshot of a computer program
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The third script that I made was another small script to demonstrate the use of arrays in the Batch language. The program declares a set of valued in an array called ‘array’. The values 1 to 4 are declared in positions 0 to 3, the array is then printed to the screen using the echo command, the user then has the option to change the 3rd value in the array, this is done to demonstrate the jump command.
[image: A screenshot of a computer program
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The values are printed, and you have the option to repeatedly change the 3rd value.






@Echo off 
 
 
set array[0]=1 
set array[1]=2 
set array[2]=3 
set array[3]=4 
Echo Value 1 = %array[0]% 
Echo Value 2 = %array[1]% 
Echo Value 3 = %array[2]% 
Echo Value 4 = %array[3]% 
 
 
:jump 
echo change value 3 to 
set /p Num1=Num1 
set array[2]=%Num1% 
Echo Value 3 = %array[2]% 
goto jump 
 
 
pause 


















[bookmark: _Toc164423863]Use of Linux OS scripts
[11]
[bookmark: _Toc164423864]Script 1
[image: A screen shot of a computer program
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Similar to the earlier Bat script my first Bash script is a simple calculator program that can either add or subtract two variables. The program starts by declaring the two main functions the add and subtract functions, it then moves on to ask the user to enter either 1 or 2, 1 for addition and 2 for subtraction.
[image: ]
A case selection is then used to send the user to the correct function. This can also be done with an if statement.
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Using an if statement.
[image: A screen shot of a computer code
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The program will then ask the users to enter two number and will either add or subtract them depending on the selected function. (example of add)
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In practice this looks like this. I tell the program that I want to use the add function by entering 1 and then enter the numbers 1 and 2 which are then added to give me the total of 3.
[image: A screenshot of a computer
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#!/bin/bash

funcadd() {
echo "what is your first number"
read Num_1
echo "what is your second number"
read Num_2
let total=$(($Num_1 + $Num_2))
echo your total is $total
}
funcsub() {
echo "what is your first number"
read Num_3
echo "what is your second number"
read Num_4
let total1=$(($Num_3 - $Num_4))
echo your total is $total1
}
echo "Welcome to the claculator"
read -p "1 for addition and 2 for subtraction :" choice
case $choice in
        1)
                funcadd
                ;;
        2)
                funcsub
                ;;
        *)
                echo "invalid choice"
                ;;
Esac
[bookmark: _Toc164423865]Script 2
[image: A screen shot of a computer program
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The second script that I made was a small script to demonstrate arrays and for loops. It is a simple script that declares an array and then iterated through it using a for loop. The for loop declares number s the loop variable and sets Array1 as the array to be iterated through.
This comes out to look like this.
[image: A black screen with green text
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#!/bin/bash

declare Array1=(1 2 3 4 5 6)

for numbers in "${Array1[@]}"
do
echo $numbers

done




[bookmark: _Toc164423866]Conclusion
During the course of this project, I have investigated and developed my knowledge in the are of computer and device operating systems. This has included the study of many different aspects of general use operating systems form security to CLI scripting. And I was able to demonstrate and apply my knowledge in a various areas.
One of the main areas of study during this module was the use of the Linux and windows CLI and using their corresponding languages BASH and BATCH to develop simple programs that could be used to aid in device management. This also allowed me to further develop my key programming skills as the general programming concepts translate to the use of BASH and BATCH.
The project also gave me ample opportunity to research many of the topics surrounding the subject of operating systems, some of the main findings that I made when conducting my research relate to the vast number of specialised OSs that exits such as ones relating to quantum computing and AI. 
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[bookmark: _Toc164423868]Appendices
[bookmark: _Toc164423869]Different types of Oss
The most common and well-known type of operating system are the general-purpose OSs. These are the OSs that are commonly run on PC systems. There are the main types of general-purpose OSs in use these are the Windows Based OSs, Linux OS and the MAC OSs. The Linux family of operating systems is notable for the fact that it is based on the open-source UNIX framework. All these examples are PC based but there is a second commonly used category of general-purpose OSs. These are the Mobile OSs examples of these are Android and Apple IOS. 
Teh second main type of OS in the modern world is the network OS. A network OS is an operating system that is built in photocalls to manage complex network interactions. Network OS will be installed on devices such as switches and routers. The most common form of network OS is UNIX based custom OSs built for that specific device, although a more versatile example of a network OS is the windows NT family of OSs. The vast majority of network OSs are what is known as Headless, this means that they have no GUI (graphical user interface) so all interaction with them needs to be done with a CLI (Command line interface.) 
The next most common OSs type is the embedded and real-time OS, these are types that are built into devices such as IOT (internet of things) devices and machinery that is not intended to accessed or updated. Some examples of these types of OS are Embedded Linux, Windows IOT and FreeRTOS 
Some of the newest types of OS are the quantum and AI based OSs. An AI OS is an operating system with AI integration at the core of its design, this mean AI integration with the OS kernel itself which can enable the OSs to adapt various aspects of itself to accommodate a specific user. However, there are currently no commercial AI OSs available as they are still in the early stages of development, an example of which is Kaba AI OS. A quantum OS is an OS that can interface with quantum computers. They are required as quantum computers work differently than traditional computer systems. An example of a quantum OS is Deltaflow Quantum OS which is the only mainstream quantum OS.

https://www.geeksforgeeks.org/types-of-operating-systems/ 
https://indeed.com/career-advice/career-development/types-of-operating-systems 
https://www.javatpoint.com/types-of-operating-systems 
https://www.theknowledgeacademy.com/blog/types-of-operating-systems/ 
https://online.keele.ac.uk/names-and-types-of-computer-operating-systems/ 
https://www.riverlane.com/news/riverlane-release-first-version-of-quantum-operating-system-deltaflow
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21/06/2620
67/02/2624
21/06/2620
10/04/2624
23/03/2024
18/04/2624
21/06/2620
03/04/2621
21/06/2620
67/01/2624
16/03/2623
13/06/2623
24/12/2023
23/03/2024
21/06/2620
08/12/2619
22/11/2019
18/04/2624
27/12/2023

156 <DIR>
56 <DIR> .

49 <DIR> -AdvertisingPopup
16 <DIR> .android

05 <DIR> .cryengine

48 <DIR> dotnet

05 <DIR> idlerc

06 <DIR> -metaproject

84 <DIR> ~omnisharp

54 <DIR> ~origin

26 184 .packettracer

38 65 .pgAdming.1057243162.addr
38 © .pgAdnina.1057243162. log
54 <DIR> -QthiebEngineProcess
43 <DIR> ~thumbnails

02 <DIR> .Tilezed

12 <DIR> .trace_server

47 <DIR> .Virtualgox

09 <DIR> .vscode

o8 © .xdm-global-lock
16 <DIR> -xdman

43 <DIR> 3D Objects

53 <DIR> ansel

17 <DIR> Appbata

55 <DIR> Cisco Packet Tracer 8.2.1
43 <DIR> Contacts

03 <DIR> Desktop

20 <DIR> Documents

41 <DIR> Dounloads

43 <DIR> Favorites

19 <DIR> Group game port

43 <DIR> Links

43 <DIR> Microsoft

52 <DIR> Music

03 <DIR> Onebrive

3 <DIR> Pictures

21 <DIR> Saved Games

43 <DIR> Searches

44 <DIR> Sinking Simulator
36 <DIR> source

16 <DIR> Videos

116 <DIR> Zomboid

4 File(s) 249 bytes

38 Dir(s) 22,258,388,992 bytes free
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C:\Users\Game Room>dir

Volume in drive C has no label.

Volume Serial Number is BCG6-7D30

Directory of C:\Users\Game Room

23/02/2024
23/02/2624
08/01/2621
22/02/2022
30/10/2019
22/11/2019
22/11/2019
27/02/2022
18/03/2621
30/03/2019
67/02/2624
09/01/2621
09/01/2621
30/03/2019
20/03/2620
27/12/2621
67/11/2019
09/03/2623
04/12/2623
67/01/2022
67/01/2022
21/06/2620
67/03/2019
21/06/2620
67/02/2624
21/06/2620
10/04/2624
23/03/2024
18/04/2624
21/06/2620
03/04/2621
21/06/2620
67/01/2624
16/03/2623
13/06/2623
24/12/2023
23/03/2024
21/06/2620
08/12/2619
22/11/2019
18/04/2624
27/12/2023

156 <DIR>
56 <DIR>
49 <DIR>

116 <DIR>
05 <DIR>
48 <DIR>

105 <DIR>
06 <DIR>
84 <DIR>

154 <DIR>
26
38

:38
54 <DIR>
43 <DIR>

102 <DIR>
12 <DIR>
47 <DIR>

109 <DIR>
o8
16 <DIR>

43 <DIR>
53 <DIR>
17 <DIR>
155 <DIR>
43 <DIR>
03 <DIR>
126 <DIR>
41 <DIR>
43 <DIR>
119 <DIR>
43 <DIR>
43 <DIR>
152 <DIR>
03 <DIR>
3 <DIR>
21 <DIR>
43 <DIR>
44 <DIR>
136 <DIR>
16 <DIR>
116 <DIR>
4 File(s)

38 Dir(s)

C:\Users\Game Room>cls,

184
65

-AdvertisingPopup
.android
.cryengine
.dotnet

.idlerc
-metaproject
~omnisharp
~origin
-packettracer.
-pgAdming. 1057243162 . addr
-pgAdming.1057243162.1og
-QthiebEngineProcess
~thumbnails
.Tilezed
.trace_server
.Virtualgox
.vscode
-xdm-global-lock
-xdman

3D Objects

ansel

Appbata

Cisco Packet Tracer 8.2.1
Contacts

Desktop
Documents
Dounloads
Favorites

Group game port
Links

Microsoft

Music

Onebrive

Pictures

Saved Games
Searches

Sinking Simulator
source

Videos

Zomboid

249 bytes

22,262,722,568 bytes free
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C:\Users\Game Room>.
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:\Users\Game Room>echo hello world
hello world
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:\Users\Game Room\Desktop>mkdir A
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18/04/2024 13:49  <DIR>




image16.png




image17.png
\Users\Game Room\Desktop>rmdir A
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windows TP Configuration

Unknoun adapter Local Area Connection:

Media State .
Connection-specific DS Suffix

Ethernet adapter Hamachi:

Connection-specific DNS Suffix
1IPv6 Address. S
Link-local TPv6 Address .

1Pv4 Address.

Subnet Mask .

Default Gateway .

Ethernet adapter Ethernet 2:

Connection-specific DNS Suffix
Link-local IPv6 Address .

1Pv4 Address.

Subnet Mask .

Default Gateway .

:\Users\Game Room\Desktop>ipconfig

Media disconnected

: fese::25e7:2140:f5fa:basciil

25.53.50.145

255.0.6.0

Fe80: :acoc:felb:6c2b:c3b5%13

: 192.168.1.189

255.255.255.0
192.168.1.1

Ethernet adapter VirtualBox Host-Only Network:

Connection-specific DNS Suffix
Link-local IPv6 Address .

1Pv4 Address.

Subnet Mask .

Default Gateway .

Ethernet adapter Ethernet 3:

Media State .
Connection-specific DS Suffix

Ethernet adapter Ethernet 4:

Media State .
Connection-specific DS Suffix

Unknown adapter OpenVPN TAP-Windows6:

Media State .
Connection-specific DS Suffix

192.168.56.1
: 255.255.255.0

Media disconnected

Media disconnected

: Media disconnected

Ethernet adapter Bluetooth Network Connection:

Media State .
Connection-specific DNS Suffix

Media disconnected
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windows TP Configuration

Host Name . . . . .
Primary Dns Suffix
Node Type . . .
Ip Routing Enabled.
WINS Proxy Enabled.

Unknoun adapter Local Area Connection:

Media State .
Connection-specific DS Suffix
Description . R
Physical Address.

DHCP Enabled. .
Autoconfiguration Enabled .

Ethernet adapter Hamachi:

Connection-specific DNS Suffix
Description . R
Physical Address.

DHCP Enabled. .
Autoconfiguration Enabled .
1IPv6 Address. .
Link-local TPv6 Address .
1Pv4 Address.

Subnet Mask .

Lease Obtained.

Lease Expires .

Default Gateway .

DHCP Server .

DHCPV6 TAID . .

DHCPV6 Client DUID.

DNS Servers .

Net8IOS over Tcpip.
Ethernet adapter Ethernet 2:

Connection-specific DNS Suffix
Description . R
Physical Address.

DHCP Enabled. .
Autoconfiguration Enabled .
Link-local IPv6 Address .
1Pv4 Address.

Subnet Mask .

Lease Obtained.

Lease Expires .

Default Gateway .

DHCP Server .

DHCPV6 TAID . .

DHCPV6 Client DUID.

DNS Servers .

NetBI0S over Tcpip.

:\Users\Game Room\Desktop>ipconfig /all

DESKTOP-BCROLVE.

Hybrid
No

: No

: Media disconnected

ExpressVPN TUN Driver

No

: Yes

LogheIn Hamachi Virtual Ethernet Adapter
7A-79-19-35-38-91

Yes
Yes

262 :3b01 (Preferred)

Fego: :25¢7:2146: F5a:basck11 (Preferred)

25.53.50.145 (Preferred)
255.0.6.0

18 April 2024 12:
18 sprd] 205 1

139

25.0.0.1
671240434
©0-01-60-01-26-81-79-75-40-80-76-A4-E6-DF

Realtek PCIe GbE Family Controller #2
40-B0-76-A4-E6-DF
ves

+felb:6c2b: c3bs¥13 (Preferred)
192.168.1.189(Preferred)

255.255.255.6

18 April 2024 12:
18 April 2024 1
192.168.1.1
192.168.1.1
138457206
06-01-00-01-26-81-79-75-40-80-76-A4-E6-DF
192.168.1.1

Enabled

120
1

Ethernet adapter VirtualBox Host-Only Network:
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Connection-specific DNS Suffix
Description .

VirtualBox Host-Only Ethernet Adapter

Physical Address. . . . . . .. . : @A-60-27-60-60-64

DHCP Enabled. . No

Autoconfiguration Enabled . .t Yes

Link-local IPv6 Address . . . . . : fege::ddal:Oedc:d81f:3f79%4(Preferred)
1Pv4 Address. R 192.168.56.1(Preferred)

Subnet Mask .
Default Gateway .

255.255.255.0

436863015

DHCPV6 TAID . .
DHCPV6 Client DUID. ... . : 00-81-00-01-26-81-79-75-40-B0-76-A4-E6-DF
DNS Servers . . . . . . . ....: fec@:0:0:FFFf:i1%1

NetBIOS over Tcpip.

Ethernet adapter Ethernet 3:

Media State . . Media disconnected
Connection-specific DS Suffix .

Description . . . . . ... ... : TAP-NordVPN Windows Adapter Vo
Physical Address. 06-FF-BC-C2-78-8A

DHCP Enabled. St Yes

Autoconfiguration Enabled . . . . : Yes

Ethernet adapter Ethernet 4:

Media State . . Media disconnected
Connection-specific DS Suffix .

Description . . . . . . .....: ExpressVPN TAP Adapter
Physical Address. 06-FF-8D-51-54-D8
DHCP Enabled. St Yes

Autoconfiguration Enabled . . . . : Yes

Unknown adapter OpenVPN TAP-Windows6:

Media State . Media disconnected
Connection-specific DS Suffix

Description . . . . . . .....: TAP-Windows Adapter VO
Physical Address. 06-FF-BE-D3-15-6C
DHCP Enabled. St Yes

Autoconfiguration Enabled . . . . : Yes

Ethernet adapter Bluetooth Network Connection:

Media State . Media disconnected
Connection-specific DS Suffix

Description . . . . . ... ... : Bluetooth Device (Personal Area Network)
Physical Address. E8-48-88-C8-40-60

DHCP Enabled. Yes

Autoconfiguration Enabled . . . . : Yes
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Interface:
Internet Address

Interface: :
Internet Address

Interface:
Internet Address

:\Users\Game Room>arp -a

Physical Address

Physical Address

Physical Address

Type

Type
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:\Users\Game Room\Desktop>tracert google.com
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on-authoritative answer:

Name:  google.com

Addresses: 2a00:1450:4009:823: :200¢
142.250.200.46
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maxbea2005@cloudshell: /root$ pud
/root
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maxbea2005@cloudshell:~§ 1s
array.sh README-cloudshell.txt test.sh testwithcase.sh
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maxbea2005@cloudshell:~§ 1s -1
total 16

—ruxruxrux 1 maxbea2005 maxbea2005 97 Mar 15 10:24 array.sh

~rw-r--r—— 1 maxbea2005 maxbea2005 913 Apr 18 07:22 README-cloudshell.txt
—ruxruxrux 1 maxbea2005 maxbea2005 532 Mar 14 14:43 test.sh

1 maxbea2005 maxbea2005 S18 Mar 14 14:48 testwithcase.sh
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maxbea2005@cloudshell:~$ 1s -a

.config .docker .local .npm .profile README-cloudshell.txt test.sh testwithcase.sh
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maxbea2005@cloudshell:~§ 1s -la
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maxbea2005@cloudshell:~$ echo hello world
hello world
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maxbea2005@cloudshell:~$ echo "hello world"™ > helloworld.txt




image32.png
maxbea2005@cloudshell:~§ cat test.sh
#!/bin/bash

funcadd()
echo "what is your first number"
read Num 1

echo "what is your second number”
read Num 2

let total-$((SNum 1 + $Wum 2))
echo your total is Stotal

)

funcsub()
echo "what is your first number"
read Num 3

echo "what is your second number”
read Num &

let cotall=s ((SNum 3 - $Num 4))
echo your total is Stotall

)

echo "Welcome to the claculator"
read —p "1 for addition and 2 for subtraction :" choice
if [ Schoice = 1 1:
then

funcadd
elif [ $choice = 2 17

funcsub

echo "invalid choice”
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maxbea2005@8cloudshell:~§ touch test.txt
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maxbea2005@8cloudshell:~§ 1s
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maxbea2005@cloudshell:~§ nano test.txt
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funcadd
echo "what is your first number”

o Num 1
echo "what is your second mumber”
ead Num 2

total=s (($Num 1 + $Num 2))

echo your total is §total

fancsun

ccho "what is your first mumber”
o Num_3

ccho "what is your second mumber”
o Num g
totall=s ((§Num 3 ~ SNam_4))

echo your total is Stotall

echo "Welcome to the claculator"
4 -p "1 for addition and 2 for subtraction
Schoice = 1 1;

choice

funcadd
$choice

funcsub

echo "invalid choice”
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maxbea2005€8cloudshell:~§ chmod +777 test.txt
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—rw-r--r-- 1 maxbeal(005 maxbeal2005 0 Apr 18 11:57 test.txt
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—rWXrwxrwx 1 maxbea2005 maxbea2005 0 Apr 18 11:57 test.txt
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maxpeacllogclouasnelli~s chmod +rwx test.sn
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maxbea2005@cloudshell:~§ 1s -1
total 20

—ruxruxrax 1 maxbea2005 maxbea2005
—rw-r--r— 1 maxbea2005 maxbea2005
—rw-r-—r— 1 maxbea2005 maxbea2005
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—ruxruxrax 1 maxbea2005 maxbea2005
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total 20
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—ruxruxrax 1 maxbea2005 maxbea2005
—ruxruxrax 1 maxbea2005 maxbea2005

—ruxruxrax 1 maxbea2005 maxbea2005
maxbea2005€cloudshell:~§ 1s —1
total 20

—ruxruxrax 1 maxbea2005 maxbea2005
—rw-r--r— 1 maxbea2005 maxbea2005
—rw-r-—r— 1 maxbea2005 maxbea2005
—ruxruxrax 1 maxbea2005 maxbea2005
—ruxruxrax 1 maxbea2005 maxbea2005

—ruxruxrax 1 maxbea2005 maxbea2005
maxbea2005€cloudshell:~§ 1s —1
total 20

—ruxruxrax 1 maxbea2005 maxbea2005
—rw-r--r— 1 maxbea2005 maxbea2005
—rw-r-—r— 1 maxbea2005 maxbea2005
—ruxruxrax 1 maxbea2005 maxbea2005
—ruxruxrax 1 maxbea2005 maxbea2005

—ruxruxrax 1 maxbea2005 maxbea2005
maxbea2005€cloudshell:~§ 1s —1
total 20

—ruxruxrax 1 maxbea2005 maxbea2005
—rw-r--r— 1 maxbea2005 maxbea2005
—rw-r-—r— 1 maxbea2005 maxbea2005
—ruxruxrax 1 maxbea2005 maxbea2005
—ruxruxrax 1 maxbea2005 maxbea2005

“nuxrvacex 1 maxbea2005 maxbea2005
maxbea2005@cloudshell:~§ clearl]

97 Mar 15 10:24 array.sh
12 apr helloworld.txt
913 Apr README-cloudshell.txt
532 Mar test.sh
0 Apr test. txt
518 Mar 14 14:48 testwithoase.sh
97 Mar 15 10:24 array.sh
12 helloworld.txt
o13 README-cloudshell.txt
532 test.sh
) test. txt
518 Mar 14 14:48 testwithoase.sh
97 Mar 15 10:24 array.sh
12 helloworld.txt
o13 README-cloudshell.txt
532 test.sh
) test. txt
518 Mar 14 14:48 testwithoase.sh
97 Mar 15 10:24 array.sh
12 helloworld.txt
o13 README-cloudshell.txt
532 test.sh
) test. txt
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12 helloworld.txt
o13 README-cloudshell.txt
532 test.sh
) test. txt
518 Mar 14 14:48 testwithoase.sh
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@Echo off

echo Welcome to the calculator program press 1 for addition and 2 for subtraction
set /p Input=choice

if %Input¥-= 1 (call :function_add) else (echo A)

if %Input¥== 2 (call :function_sub) else (echo A)

PR RIS

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

+function_add
echo please enter your first number
set /p Numi-Numl

echo please enter your second number
set /p Num2-Num2

set /A sum = Numl + Num2

echo sum = Zsunk

Exit /B

+function_sub
echo please enter your first number
set /p Num3=Numl

echo please enter your second number
set /p Numa=Num2

set /A sum = Nu
echo sum = Zsunk
Exit /B

- Numa

pause
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CAWINDOWS\system32\cmd.exe - o x

welcome to the calculator program press 1 for addition and 2 for subtraction
choice
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echo Welcome to the calculator program press 1 for addition and 2 for subtraction
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set /p Input=cholce
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if ¥Input¥== 1 (call :function add) else (echo A)
if %Input¥== 2 (call :function_sub) else (echo A)
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please enter your first number
Numl
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sum




image52.png




image53.png
unction_sub
echo please enter your first number
set /p Num3=Numl

echo please enter your second number
set /p Numa=Num2

set /A sum = Num3 - Numd

echo sum = Zsunk

Exit /B
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Vo N N A WN R

10
11
12

@Echo off

echo what number would you like to count up to
set /p Numi-Numl

echo what number do you want to start at

set /p Num2-Num2

echo what would you like to count up in

set /p Num3=Num3

For /L %%a in (¥Num2%, %Num3%, ¥Numi¥) do (
Echo %%a

)

Pause
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CAWINDOWS\system32\cmd.exe
shat number would you like to count up to
wum1100

vhat number do you want to start at

wum20

that would you like to count up in

(um310

)

0

0

30

10

0

50

0

30

0

00

ress any key to continue .
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PR RIS

10
1
12
13
14
15
16
17
18
19

@Echo off

set array[@]-1
set array[1
set array[2]-3
set array[3]-4
Echo Value 1 = %array[6]%

Echo Value 2 = %array[1]%
Echo Value 3 = %array[2]%
Echo Value 4 = %array[3]%
+jump

echo change value 3 to
set /p Numi-Numl

set array[2]-%Numi%
Echo Value 3 = %array[2]%
goto jump

pause
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change value 3 to
Num110

value 3 = 10
change value 3 to
Numl
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PR RIS

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

#1/bin/bash

Funcadd() {

acho "what is your first number”
read Num_1

acho "what is your second number”
read Num_2

let total=$(($Num_1 + $Num_2))
echo your total is $total

¥

Funcsub() {

acho "what is your first number”
read Num_3

acho "what is your second number”
read Nun_a

let totall=$(($Num_3 - $Num_4))
echo your total is $totall

¥

echo "Helcome to the claculator”
read -p "1 for addition and 2 for subtraction
case $choice in

esac

1)

2)

*)

funcadd

choice
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echo "Welcome to the claculator™
read -p "1 for addition and 2 for subtraction :

choice
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echo "Welcome to the claculator”

read -p "1 for addition and 2 for subtraction :" choice
case $choice in
1
funcadd
2)
funcsub
*)

echo "invalid choice”
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funcadd() {
acho "what is your first number”
read Num_1

acho "what is your second number”
read Num_2

let total=$(($Num_1 + $Num_2))
echo your total is $total




image63.png
® max@DESKTOP-BCROLVO:~$ . /Testl.sh
Welcome to the claculator
1 for addition and 2 for subtraction :1
what is your first number
1
what is your second number
2
your total is 3
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home > max > § Amay.sh

NN s W e

#1/bin/bash

declare Arrayl=(12 3 4 5 6)
for numbers in "${Array1[@1}"
do

echo $numbers

done
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® max@ESKTOP-BCROLVO:~$ . /Array.sh

answN R
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