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[bookmark: _Toc162992839]Task 1 Key functions of general Operating Systems

The computer operating system [OS] is a vital part of modern computers, it acts as an interface between the user, the software you are going to use and the hardware components that make up the computer.
The OS can be broken down into two parts:
The System software – This is the software that the user uses to instruct the computer what to do.
The Kernel – This is also system software; however, this communicates between the computer applications and the hardware components such as the CPU, memory, graphic cards etc. [1]
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The key functions of the OS can be broken down into the following:
Process Management 
Memory Management
System Security
Device Management
File Management
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When a computer is running, there can be many processes running in the background. Each of these processes may require certain actions to be carried out including,
· CPU time 
· Access to memory
· Carrying out input output actions 
· Using storage. 
The OS manages and schedules these actions.  By carrying out these actions effectively, the use of the system can be optimised, the computer runs more stable and provides the user with a better experience. [2]
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Description automatically generated]Windows O/S provides Task manager. It is a tool that allows you to see what applications/processes are running.  It allows you to see how much each of these programs/process’ are using CPU and memory. [3]
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Expanded look at processes giving more information. 
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The OS manages the memory (both free and used) of the computer both in its physical and logical locations. [4]
It allows it to be shared between processes which require to use it.
It also reallocates memory when no longer needed for other processes that do.
Resource Monitor is a utility provided for windows computers. It allows you to deep dive into what the CPU, disk, network are memory are doing. A very handy to trouble shoot issues. 
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The intent of system security is to protect from threats, ensure confidentially of data on the computer and along with allowing the system to be highly available.
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Some examples of how this security is implemented include:
Providing regular updatesUpdates to address new known new threats are vital.  Windows as an example issue monthly security updates on the second Tuesday of the month to address vulnerabilities found in drivers etc. [5]
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Authorisation 
Authorisation to make sure those trying to access the computer are in fact allowed to. This could be by a password, Multifactor authentication or by using some biometric data.
https://www.benchpartner.com/access-authorization-and-authentication-in-operating-system
Network Firewalls and Anti-Virus protection 
A network firewall assesses traffic network traffic coming into and leaving your computer.  Rules can be set up to decide what traffic is allowed to enter/leave your computer. As examples these rules could be IP address, the classification of traffic it is or which port it is being sent from/to.
Antivirus protection Is a program that can identify, quarantine, and remove any malicious code that is on your computer.  Windows comes with Windows Security [6]
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[bookmark: _Toc162992843]Device Management
Whilst the motherboard and CPU make up the most important part of a computer, they still require other components to make it usable and useful to a user. Many of these components are not necessarily just manufactured to work for one operating system.  To get around this issue, software programs known as drivers are written for each specific operating system. This allows the same hard disk (as an example) to be used in computers which maybe running Windows, Mac or Linux. 
The OS will communicate with the driver to ensure that whatever is required from the component takes place.
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The computer OS will allow us to create, read, update, and delete data.  These are structured as files and stored in folders/directories. 
The OS must ensure that these actions are only provided to those who have permission to.  For example, a file maybe set for a certain user to read the file but not be able to amend the file or in fact may not be able to access the file at all. [7]


[image: ]





[bookmark: _Toc162992845]Task 2 Use of Widows OS CLI commands
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Description automatically generated]Earlier we looked at Task Manager, where one of its features was showing what processes/task were running.  tasklist, is the batch command that does that for you within the CLI.
A list of process with a unique Process ID, what kind of session, how many sessions of that task are running and its memory usage. 












            [image: ]Sometimes a program you are using may not shutdown properly and is left ‘hanging’.  This may be due to a task which the program is dependent on has stopped will not finish.
taskkill allows you to shut this down. The example given here uses the PID of the test to shut it down. By adding /f to the end of the command forces the program to shut down 





   CLS simply clears the existing text from the shell. It helps to declutter the screen when you have run several commands, and the screen looks messy.
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Description automatically generated]whoami, will provide you with what domain/workgroup and the user that is currently logged in.



Ping tests a network connection from the computer it is ran from to another computer with an accessible network. 
The addition of /t  will send a continuous ping request. This can be used to know when a virtual machine is back online after being restarted. 
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Another networking command, ipconfig will display your computers network set up including:
· ipv4 address
· ipv6 address
· Default gateway
· subnet mask





Dir will display the files, folders, and subfolders of the current directory.
With the example shown 15 folders with the C:\users\soacazure.directory. 
No files exist in this directory.
It also shows the time and date that folder was last amended.

      [image: ]

Cd  allows the user to change the current working  directory. 
Using CD without any other options will display the current working directory. [8]

 cd..  will move the user up on directory.
The example shown moves the user form c:\users\soac-azure to c:\users

[image: ]  
       [image: ]Netstat is a command that monitors the traffic on a network
This can be useful for trouble shooting networking problems
Netstat -a  will list all  connections and listening ports
In the example shown there are 16 established connections all using the TCP protocol. [9]





[image: ]Chkdsk is a tool to check a computer disk.
It can scan and repair errors keeping the disk in good working order and can help free up space.

The chkdsk was run in this example which found no problems.  Had there been problems found the command would have given options to repair the errors.



[bookmark: _Toc162992846]Task 3 Use of Linux OS CLI commands
[image: A screenshot of a computer program

Description automatically generated]Pwd stands for print work directory. This dates to when output from computers was printed out rather than displayed on screen. It displays the current working directory.

 


[image: A screen shot of a computer

Description automatically generated]Whilst Touch is primarily for amending time stamps on files, it can also be used to create a file. In the example a file called testfile.txt
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Description automatically generated]Ls lists the contents of the current directory, used on its own it produces a list of the contents.
Adding -l provides much more information. [10]
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Description automatically generated]Cat is for concatenating a file.  When it’s used on an empty file it will write to it also.
Cat > filename allows you to write to the file.
Cat filename will show the contents of the file. [11]
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Description automatically generated]Chmod
Chmod is used to amend the privileges assigned to a file in the first example test file has -rw-r—r meaning the owner can read/write the file, whilst the group and any other users can read only.
Using chmod a+x test
The test file now allows all users to execute that file. 
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Description automatically generated]Rm
Deletes a file/directory.
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Description automatically generated]Mkdir
Makes a new directory.
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Description automatically generated]Mv moves a file from one directory to another.
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Description automatically generated]Cp
Copies a file.  Provide the file to be copied and then the name of the new file.







You can also copy a file to a new directory b adding ~/ in-between the files names.
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[image: A computer screen with white text

Description automatically generated]GREP stands for global regular expression print.
It searches for text within files.  
The first example searches for is in the test.txt file -i is added to exclude case sensitivity.
The second example searches for this in all files. This used by using a wildcard *
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The bash script created is a menu giving the user three options
· To Ping a server
· Display the IP configuration
· Start a counting program
This section is called the :menu section The CLI will wait for an input. Once the user provides an input, the value is stored in a variable called option
The program will then check that value against a list of IF options. If option has a value of 1 goto a section of the program called option1


[image: ]
Choosing option 1 (the :option1 section) the user is taken to a new screen  and asked to provide a website they wish to ping.  That website is stored in a new variable and  added to the end of the ping command Provided the website is a valid website, the ping results are displayed 
[image: ]
A new screen is started asking if they user wants to return to the menu or exit (called the :retry section). Their answer will send them to two separate areas either: menu section or the :goodbye section 
[image: ]
Menu was selected and went and selected number 2 (:option2 section). A new screen was opened and displayed the IP configurations using the command IPCONFIG.
[image: ]
This time the third option was chosen (:option3) which is a counting program a number of variables are input by the user a starting number, a finishing number and what increment it is to be counted in.
Using a loop and an if statements the number pattern is iterated. 
Attention is drawn to an issue found regarding getting the loop to work. The command setlocal enabledelayedexpansion needs to be added to make the loop to work. I found an article which helped me overcome this issue [12].
[image: ]
Error handling was addressed with regards to choosing which option. If any value that is not a 1,2 or 3, an error message is displayed, and the user is sent to: menu section of the program to select again.
[image: ]
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The script displayed below is a basic calculator allowing to add, subtract, divide and multiply two numbers. An additional option has been added that will let you enter numbers into an array and the program will give you the total and whether the number is even or not.

A Menu function was made to enter your option. Using a case statement each option will take you to a new function to carry out the calculation required.
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Option 1 – Function ADD called upon. This calls in another function numberInput as this is used in majority of calculations. The numbers are stored as variables, and the add function adds numbers and outputs the results. A further function is then called on returnToMenu. This allows a key to be pressed which will clear the screen and return to the menu.
[image: ]
 


Option 2 – Function sub called upon and follows the same routine as the previous option apart from subtracting.
[image: ]


Option 3 Function div called upon. Same as above but divides.
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Option 4 Function mult called upon. As above, but divides.
[image: ]

Option 5 This calls on a function called arraySum. A variable called tot is initialised to 0. The reason this is important is that if you repeat the calculation, it will still hold the value from the last time the calculation was carries out. Next an array was declared. The user’s input is then entered into an array.
Using a for loop the array is iterated taking the current array value and adding it to a variable called tot.  The tot variable is then displayed.  Using an if/then statement the tot variable is checked to see if it is odd or even.  That is done by using the modulo operator. I struggled to get this working and had to search for this online. [13]
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The diagram below shows what happens if the user enters an invalid input. They are sent to the invalid function. Which advises that they entered something invalid and then returned to the menu through the menu function.
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Finally, if 0 is chosen the are sent to the Exit function and the program is then exited. 
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In conclusion the OS can be seen as an essential part of any computer. There are many types of OS that are suitable for different uses cases.  The OS can be accessed both by a GUI or a command line.   With the help of scripts, many tasks can be automated.
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[bookmark: _Toc162992852]OS Types

Operating systems (OSs) play a pivotal role in computing, offering platforms tailored to diverse needs across personal devices, servers, and specialized environments. Here are a few examples:
Windows:
Among the most widely recognised OS’s is Windows, developed by Microsoft. Known for its user-friendly interface, extensive software compatibility, and widespread adoption in the desktop market, Windows has become the go to for personal computing needs. [14]
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macOS:
Crafted by Apple, macOS (previously known as Mac OS X and OS X) is celebrated for its sleek design, stability, and seamless integration within the Apple ecosystem. It appeals to users seeking a cohesive experience across their devices, offering a range of productivity and multimedia features.[15]


Linux:
Linux, an open-source kernel, underpins a multitude of distributions, each with its unique strengths. Renowned for its flexibility, security, and community-driven development, distributions like Ubuntu, Fedora, and Debian cater to various preferences and requirements. [16]

iOS:
iOS, developed by Apple, dominates the mobile market with its seamless user experience, stringent security measures, and deep integration with Apple's services. It is favoured by users invested in the Apple ecosystem for its reliability and ecosystem integration.

Android:
Android, developed by Google, is known for its customisability, vast app ecosystem, and broad device compatibility. As the most widely used mobile OS globally, Android offers users a diverse range of devices and customisation options.

Chrome OS:
Chrome OS, developed by Google, offers a streamlined experience optimised for web-based applications, particularly on Chromebooks. It targets users with lightweight computing needs, such as students and business professionals, providing efficient access to cloud-based services and applications.

UNIX:
UNIX and its derivatives remain prevalent in server environments, prized for their stability, security, and robust performance. While less common on personal computers, UNIX variants are widely used in enterprise-grade infrastructure for their reliability and scalability.

Edge OS:
Edge operating systems cater for the Internet of Things (IoT) landscape, offering efficient real-time processing and connectivity at the network edge. These OSs prioritise efficiency, reliability, and seamless integration with IoT devices and services. [17]

Enterprise OS:
Enterprise-grade OSs like Windows Server and Red Hat Enterprise Linux deliver centralized management, scalability, and security features tailored to the demands of business environments. They provide robust infrastructure solutions for large organizations, ensuring reliability and performance across diverse computing environments.
Conclusion 
In essence, the diverse landscape of operating systems offers users a multitude of choices, each catering to specific needs and preferences across personal computing, mobile devices, and enterprise-grade infrastructure.
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As part of the module, I took the NDG Linux Unhatched course.
https://www.netacad.com/courses/os-it/ndg-linux-unhatched 
Attached are a few screenshots showing my engagement with the course. 
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>_ Ubuntu PC

However currently, the execute permission is not set for any of the permission groups

:~/Documents$ 1s -1 hello.sh

r-- 1 sysadmin sysadmin 647 Dec 20 2017 hello.sh
:~/Documents$ ./hello.sh

./hello.sh: Permission denied
:~/Documents$ chmod u+x hello.sh

Attempting to execute this script using the following syntax fails

:~/Documents$§ ./hello

~bash: ./hello.sh: Permission denied
:~/Documents$ 1s -1 hello.sh

Since the system is currently logged in as the User, and sysadmin Is the owner of this file, giving the user owner r-- 1 sysadmin sysadmin 647 Dec 20 2017

the execute permission should allow you to execute this script. Using the command with the = character to represent :~/Documents$ ./hello.sh

the user owner permission set, the + character to indicate a permission is being added, and the x character to represent the

ute permission, the command should be executed as follows ( Hello world! )
~/Documents$ chmod utx hello.sh
No output indicates the command succeeded. Confirm by checking the permissions using the 1= -1 command

:~/Documents$ 1s -1 hello.sh
dmin sysadmin 647 Dec 20 2017

:~/Documentss$ [|

:~/Documents$§ ./hello

( Hello World! )
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cannot access linux.txt: No such file or directory
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cannot remove 'Work': Ts a directory

:~/Documents§ rm linux.txt
:~/Documents§ 1s linux.txt
1s: cannot access linux.txt: No such file or directory
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-bash: re: command not found
| ~/Documents$ rm -r Work
:~/Documents$ 1s Work
1s: cannot access Work: No such file or directory
:~/Documents$

:~/Documents$ rm Work

rm: cannot remove 'Work': Is a directory
:~/Documents§ rm -r Work
:~/Documents$ 1s Work

1s: cannot access Work: No such file or directory

Warning
The

command removes files permanently. To repeat the examples abo

reset the terminal using the reset bution

Consider This
Permissions can have an impact on file management commands, such as the

command

To delete a file within a directory, a user must have write and execute permission on a directory. Regular users typically
only have this type of permission in their home directory and its subdirectories,
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62,896

chrome.exe 20280 Console 1 K
chrome.exe 23220 Console 1 17,756 K
chrome.exe 31064 Console 1 112,932 K
chrome.exe 37372 Console 1 43,800 K
chrome.exe 12028 Console 1 110,812 K
chrome.exe 30220 Console 1 75,728 K
chrome.exe 23180 Console 1 ou,712 K
svchost.exe 25060 Services ) 7,620 K
chrome.exe 4608 Console 1 101,576 K
chrome.exe 22264 Console 1 118,056 K
svchost.exe 34724 Services ) 7,012 K
svchost.exe 7780 Services ) 8,908 K
RuntimeBroker.exe 27992 Console 1 19,592 K
audiodg.exe 34108 Services ) 12,684 K
SearchProtocolHost.exe 26556 Services ) 14,764 K
SearchFilterHost.exe 33920 Services ) 9,384 K
WniPrvsE.exe 21472 Services ) 13,056 K
WniApSTv.exe 21372 Services ) 9,760 K
chrome.exe 35772 Console 1 70,660 K
chrome.exe 25480 Console 1 47,296 K
chrome.exe 39064 Console 1 29,848 K
tasklist.exe 37324 Console 1 9,396 K

C:\Users\Jon>taskkill /pid 3964
ERROR: The process with PID 39664 could not be terminated.
Reason: This process can only be terminated forcefully (with /F option).

C:\Users\Jon>taskkill /pid 39064 /f
SUCCESS: The process with PID 39864 has been terminated.

C:\Users\Jon>|
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Command Prompt X+ v

Microsoft Windows [Version 10.0.22631.3296]
() Microsoft Corporation. ALl rights reserved.

C:\Users\Jon>whoami
desktop-g5set3q\jon

C:\Users\Jon>cls|
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Command Prompt

C:\Users\Jon>3|
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Command Prompt

C:\Users\Jon>whoami
desktop-gSset3q\jon

C:\Users\Jon>|
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Command Prompt X+ v

C:\Users\Jon>ping wmw.bbc.co.uk

Pinging gtm-uk.www.bbc.co.uk.pri.bbc.co.uk [212.58.235.1] with 32 bytes of data.
Reply from 212.58.235.1: bytes=32 time=26ms TTL=57
Reply from 212.58.235.1: bytes=32 time=25ms TTL=57
Reply from 212.58.235.1: bytes=32 time=17ms TTL=57
Reply from 212.58.235.1: bytes=32 time=17ms TTL=57

Ping statistics for 212.58.235.1
Packets: Sent = U, Received = 4, Lost = 8 (8% loss)
Approximate round trip times in milli-seconds:
Minimum = 17ms, Maximum = 25ms, Average = 19ms

C:\Users\Jon>|
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mpt
ndows [Version 16.6.19645.3930]
(c) Microsoft Corporation. All rights reserved.

:\Users\soac-azure>ipconfig

windows TP Configuration

Ethernet adapter Ethernet 4:

Connection-specific DNS Suffix
Link-local IPv6 Address .

1Pv4 Address.

Subnet Mask .

Default Gateway .

: xzpuulbagolunpnrn2s33kugsd. zx. internal . cloudapp.net
e80: :4cC2:e58a:74a8:567%5

192.168.160.56

255.255.254.8

192.168.160.1

:\Users\soac-azure>_
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:\Users\soac-azure>dir
Volume in drive C is Windous
Volume Serial Number is 82C5-5B50

Directory of C:\Users\soac-azure

61/26/2024 11:02 AM  <DIR>
61/26/2624 11:02 AM  <DIR> 5
61/26/2624 11:06 AM  <DIR> 3D Objects
61/26/2624 11:06 AM  <DIR> Contacts
61/26/2624 11:06 AM  <DIR> Desktop
62/26/2024 ©3:39 PH  <DIR> Documents
61/26/2624 11:06 AM  <DIR> Downloads
61/26/2624 11:06 AM  <DIR> Favorites
61/26/2624 11:06 AM  <DIR> Links
61/26/2624 11:06 AM  <DIR> Music
61/26/2024 11:02 AM  <DIR> Onebrive
61/26/2624 11:02 AM  <DIR> Pictures
61/26/2624 11:06 AM  <DIR> saved Games
61/26/2024 11:01 AM  <DIR> Searches
61/26/2624 11:06 AM  <DIR> Videos

o File(s) @ bytes

15 Dir(s) 169,463,844,896 bytes free

:\Users\soac-azure>,
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:\Users\soa
Volume in drive C is Windous
Volume Serial Number is 82C5-5B59

Directory of C:\Users\soac-azure

01/26/2624 11:
01/26/2624 11
01/26/2624 11
01/26/2624 11
01/26/2624 11
02/26/2624 @3
01/26/2624 11
01/26/2624 11
01/26/2624 11
01/26/2624 11
01/26/2624 11
01/26/2624 11
01/26/2624 11
01/26/2624 11
01/26/2624 11:

@2 AN <DIR>
@2 AN <DIR>
@0 AM  <DIR>
@0 AM  <DIR>
@0 AM  <DIR>
39 PM  <DIR>
@0 AM  <DIR>
@0 AM  <DIR>
@0 AM  <DIR>
@0 AM  <DIR>
@2 AN <DIR>
@2 AN <DIR>
@0 AM  <DIR>
@1 AM  <DIR>
@0 AM  <DIR>
o File(s)

3D Objects
Contacts
Desktop
Documents
Downloads
Favorites
Links
Music
Onebrive
Pictures
saved Games
Searches
Videos

@ bytes

15 Dir(s) 169,463,844,096 bytes free

:\Users\soac-azure>cd. .

:\Users>dir
Volume in drive C is Windous
Volume Serial Number is 82C5-5B59

Directory of C:\Users

61/26/2624 11:06 AM  <DIR>

61/26/2624 11:06 AM  <DIR>

61/64/2624 08:13 PH  <DIR>

61/26/2024 11:02 AM  <DIR>
o File(s)

Public
soac-azure
o bytes

4 Dir(s) 169,494,202,368 bytes free

\Userss.
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C:\Users\Jon>netstat -a

Active Connections

Proto Local Address Foreign Address State

TCP 0.0.0.0:135 DESKTOP-G5SET3Q:0 LISTENING
Tcp DESKTOP-G5SET3Q: 8 LISTENING
Tcp DESKTOP-G5SET3Q: 8 LISTENING
Tcp DESKTOP-G5SET3Q: 8 LISTENING
Tcp DESKTOP-G5SET3Q: 8 LISTENING
Tcp DESKTOP-G5SET3Q: 8 LISTENING
Tcp DESKTOP-G5SET3Q: 8 LISTENING
Tcp DESKTOP-G5SET3Q LISTENING
Tcp DESKTOP-G5SET3Q LISTENING
Tcp DESKTOP-G5SET3Q LISTENING
Tcp DESKTOP-G5SET3Q LISTENING
Tcp DESKTOP-G5SET3Q: 8 LISTENING
Tcp DESKTOP-G5SET3Q: 8 LISTENING
Tcp DESKTOP-G5SET3Q: 8 LISTENING
Tcp DESKTOP-G5SET3Q: 8 LISTENING
Tcp DESKTOP-G5SET3Q: 8 LISTENING
Tcp DESKTOP-G5SET3Q: 8 LISTENING
Tcp DESKTOP-GSSET3Q:49733 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49732 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49854 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49853 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49857 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49856 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49859 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49858 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49861 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49860 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49863 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49862 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49865 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49864 ESTABLISHED
Tcp DESKTOP-GSSET3Q:49867 ESTABLISHED
Tcp DESKTOP-G5SET3Q: 49866 ESTABLISHED
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Windows\System32>chkdsk
The type of the file system is NTFS.
Volume label is 0S.

WARNING! /F parameter not specified.
Running CHKDSK in read-only mode.

Stage 1: Examining basic file system structure .
1345792 file records processed.

File verification completed.

Phase duration (File record verification): 15.06 seconds.
35227 large file records processed.

Phase duration (Orphan file record recovery): 16.67 milliseconds.
© bad file records processed.

Phase duration (Bad file record checking): .22 milliseconds.

Stage 2: Examining file name linkage .
4851 reparse records processed.
1597576 index entries processed.
Index verification completed.
Phase duration (Index verification): 26.77 seconds.
© unindexed files scanned.
Phase duration (Orphan reconnection): 3.86 seconds.
© unindexed files recovered to lost and found.
Phase duration (Orphan recovery to lost and found): .22 milliseconds.
4651 reparse records processed.
Phase duration (Reparse point and Object ID verification): 13.67 milliseconds.

Stage 3: Examining security descriptors .
Security descriptor verification completed
Phase duration (Security descriptor verification): 119.98 milliseconds.
125893 data files processed.
Phase duration (Data attribute verification): @.74 milliseconds.
CHKDSK is verifying Usn Journal.
39661488 USN bytes processed.
Usn Journal verification completed
Phase duration (USN journal verification): 246.37 milliseconds.

windows has scanned the file system and found no problems.
No further action is required.

957819906 KB total disk space.
617658868 KB in 837236 files.
477448 KB in 125894 indexes.
© K8 in bad sectors.
1498156 KB in use by the system.
65536 KB occupied by the log file.
338185436 KB available on disk.

4696 bytes in each allocation unit.
239454975 total allocation units on disk.
84546359 allocation units available on disk.

Total duration: 46.65 seconds (46657 ms).

Windows\Systen32>s_
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1450ac@INGH
/home/1450ac
1450ac@INGHLAAZUre S o

zZure:~$ pud
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$ touch testfile.txt,
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1450ac@HGH
test.txt
1450ac@INGHLAAZUre:~$ touch test
1450ac@IMGHLAAZUre:~$ 15-1

1s-1: command not found

1450ac@INGHLAAZUre:~$ 15

test test.txt

1450ac@INGHLAAZUre:~ 15 -1

total 6

-ru-r--r-- 1 l4soac 14soac @ Mar 25 11:04 test
-ru-r--r-- 1 14soac l4soac @ Mar 25 16:52 test.txt
1450ac@INGHLAAZUE IS

4hzure:ns 1s
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using the cat command
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0ac@INGHLAAZUre1n$ cat> test.txt
This is a line of text being add to a file using the cat command

1450ac@INGHLAAZURe ~$ Cat test.txt
This is a line of text being add to a file using the cat command

1450ac@INGHLAAZUre n$ o
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1450ac@IHGHLAAZUre :~$ 15 -1

1 14soac 14soac © Mar 25 11:04 test

1450acQIHGHLAAZUre :~$ Chmod a+x test
14s0ac@IMGHLAAZUre :~$ 15 -1

otal 4

-ruxe-xr-x 1 l4soac l4soac @ Mar 25
-ru-r--r-- 1 l4soac l4soac 66 Mar 25
14502cQIHGHLAAZUre :~$

test

1 14soac 14soac 66 Mar 25 11:20 test.

test.

txt

txt
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total 4

-ruxr-xr-x 1 l4soac l4soac @ Mar 25 11:04
-ru-r--r-- 1 l4soac l4soac 66 Mar 25 11:20 test txt
14s0ac@IMGWL4AZUre:~$ rm test

1450acgINGHL4Azure:~$ s -1

total 4

-ru-r--r-- 1 l4soac l4soac 66 Mar 25 11:20 test.txt
1450ac@INGHLAAZUre in o
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$ mkdir sample
i~$ 1s

test. txt
CQIMGHLAAZUre 1S o
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ure
1450ac@INGHLAAZUre
sample test.txt
1450ac@IMGHLA
1450ac@INGHLA
sample

ure
ure

1450ac@INGHLAAZUre

mkdir sample
1s

mv test.txt sample
1s
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1450ac@INGHLAAZUre:~/ Sample$ cd
1450ac@INGHLAAZUre:~$ dir

sample

1450ac@INGHLAAZUre :~$ mkdir sample2
1450acINGHLAAZUre:~$ 15

sample sample2

1450ac@INGHLAAZUre:~$ cd sample
1450ac@INGHLAAZUre ~/ Samples 1s

test.txt test2.txt

1450ac@INGHLAAZUre ~/SaMpLe$ Cp test.txt ~/sample2/test3.txt
1450acINGHLAAZUre: ~/Sample$ cd sample2

-bash: cd: sample2: No such file or directory
1450ac@INGHLAAZUre ~/ Samples 1s

test.txt test2.txt

1450ac@INGHLAAZUre: ~/ Samples cd
1450ac@INGHLAAZUre:~$ cd sample2
1450ac@INGHLAAZUre :~/ Sample2$ 1s -1

total 4

-ru-r--r-- 1 14soac 14soac 66 Mar 25 12:11 test3.txt
1450ac@INGHLAAZUre :~/ Sample2$ 1s

test3. txt

1450ac@INGHLAAZUre :~/ SEMP1E2S
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sample

:~$ cd sample
~/sample$ 1s

e:n/sample$ Cp test.txt test2.txt
~/samples 1s

test.txt test2.txt
1450ac@IMGHLAAZUre :~/Samples o
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Azure: ~/sample

zure:~/sample$ 1s -1

1 lasoac 14soac 66 Mar 25 11:20 test.txt
1 l4soac 14soac 66 Mar 25 12:02 test2.txt
ac@IMGHLAAZUre :~/sample$ grep -1 is test.txt

This is a line of text being add to a file using the cat command
zure:~/sample$
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Azure: ~/sample

re:~/sanple$ grep -i this *
:This is a line of text being add to a file using the cat command
This is a line of text being add to a file using the cat command

14s0ac@IMGHLAAZUre :~/SampleS o
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Assignment Batch Script x

Choose an option:

1. Ping a server

2. Display IP Configuration
3. Counting Program
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Assignment Batch Script X+ v

Please enter the website you would like to ping
. bbe. co.uk

Pinging gtm-uk.www.bbc.co.uk.pri.bbc.co.uk [212.58.237.129] with 32 bytes of data:
Reply from 212.58.237.129: bytes=32 time=23ms TTL=56
Reply from 212.58.237.129: bytes=32 time=22ms TTL=56
Reply from 212.58.237.129: bytes=32 time=18ms TTL=56
Reply from 212.58.237.129: bytes=32 time=17ms TTL=56

Ping statistics for 212.58.237.129:

Packets: Sent = U4, Received = 4, Lost = © (8% loss),
Approximate round trip times in milli-seconds:

Minimum = 17ms, Maximum = 23ms, Average = 26ms
Press any key to continue . . . |
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Do you wish to go back to main menu or exit (m/e)
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Your IP Configuration is as follows :

Windows IP Configuration

Ethernet adapter Ethernet:

Connection-specific DNS Suffix

Link-local IPv6 Address . Fe80: :6e0d: ellic:d9b7:6032%1L

IPvl Address. . . . . . . . . .. : 192.168.0.15
Subnet Mask . . . . . . .. ... : 255.255.255.0
Default Gateway . . . . . . . . . : 192.168.0.1

Ethernet adapter Bluetooth Network Connection:
Media State . . . . . . . . ... : Media disconnected
Connection-specific DNS Suffix

Press any key to continue .
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Enter the starting number: 1

Enter the ending number: 10

Enter the increment: 2

' Counting from 1 to 10 with an increment of 2:

7
9
Press any key to continue .
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Do you wish to go back to main menu or exit (m/e)
n
| Choose an option:
1. Ping a server
2. Display IP Configuration
3. Counting Program
9
Invalid Option please try again
. Choose an option:
1. Ping a server
2. Display IP Configuration
3. Counting Program
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7 [mena

1u oo casore an opvion:

| e A

e [

5 Jratedeones

18 (goto option3) else (

19 echo Invalid Option please try again
20 |goto menu)

2 Jroptiom

26 The user is presented with a message to enter the a website they would like to ping. The users input is stored in a variable called website
27 once a value has been entered, the program will concatonate the PING command with the value.

2 Provided thet the value is a valid website it will display values for the ping. Otherwise it will display an error advising it was an invalid website
29 2 pause command has been added to allow the results to be seen. Otherwise it will just move To The Dext part of the program

30 Finally the program will move to the retry part of the program.

31 als

52 echo Please enter the website you would like to ping

33 set /P uebsite:
32 ping Swebsited
35 pause

36 |goto recry

s Jroptionz

20 The screen will be cleared using the CLS command
a1 Option value of 2 will send the program to this section

a2 2 message of Your IP configuration is as follows:

3 The IPCONFIG command is then ran

a2 2 pause command has been added to allow the results to be seen. Otherwise it will just move To The next part of the program
45 |:: Finally the program will move to the retry part of the program.

46 ols

47 echo Your IP Configuration is as follows

48 lipconfig
49 pause
50 |goto recry
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s Jropeions

se The screen will be cleared using the CLS command
55 Option value of 3 will send the program to this section

56 Messages asking the user for 3 values Starting Number, Ending Number and an increment. The values entered are stored in variables called startNumber endNumber and increment
57 A message concatenated with the variables displays showing where they are counting from and to and in what increment

se setlocal command is set to enabledelayedexpansion this allows the loop to work

59 StarcNumber is assigned to a new variable called currentNumber and displayed

&0 Using a loop, currentNumber is then increased by the increment value using a set command

61 Usung an if statement the currentNumber is then checked against endNumber to ses if it is less than or equal.

62 If it is less than or equal it will rerun the loop until it is greater than the endNumber.

& If it greater cthan the endNumber the program exits the loop

6t 2 pause command is used to allow the user to see the results

65 |:: Finally the program will move to the retry part of the program.

&  ols

&7 set /p startNumber-Enter the starting number:
68 set /p endNumper=Enter the ending number:

S5 set /p increment—gnter the increment:
70 echo Counting frem GstariNmmbers to Sendiombers WETh an increment of Sincremente:
71 [setiocal enapiedelayedespansion

72 set "currentNumber=istartNumber!"

75 ieomttoap

74 echo !currentNamber!
75 set /a "currentNumberi=increment”

76  if tcurrentNumber! leq $endNumber? goto countLoop
77 pause

78 |goto recry

s ooty

82 The screen will be cleared using the CLS command
ES) The user will be asked if the wish to return to the menu or exit. Thier input will be stored in a variabe menu

8e Using an if statement the program will send the user either to the menu section of the program or to the goodbye section

85 |:: &n Else statement has been added for error handling. If a value that is not m or e is eneterd, the user is given an invalid option message and the program returns to the Top of the retry section
56 ols

87 echo Do you wish to go back to main menu or exit (m/e)

88 set /p menu=
89 if smenus==m (goto menu)

S0 if tmenut=e (goto goodbye) else (
51 echo invalid option try again

52 pause

53 goto recry)

54 |pause

o5
o6 This is the exit section of the program

o7 The screen will be cleared

£ 2 Goodbye Message is displayed

59 4 pause command add to see the message

100 Once a key is eneterd the program will close

102 ols
103 echo Good Bye!
104 pause

105
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ter your first Number
10

ter your Second Number
50

our numbers are 10 and 50

dded together they make 60

Press any Key to return to the main menu
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ter your first Number
10

ter your Second Number
50

‘our numbers are 10 and 50

10 minus 50 equals -40

Press any Key to return to the main menu
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30

ter your Second Number
10

‘our numbers are 30 and 10

30 divided by 10 equals 3

Press any Key to return to the main menu
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Enter your first Number
30

Enter your Second Number

-5

Your numbers are 30 and -5

30 multiplied by -5 equals -150

Press any Key to return to the main menu
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Enter the numbers you wish to add to array seperated with a space 10 5 6 7
The sum of the array is 28

This number is even
Press any Key to return to the main menu
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Thank for using the Calculator

Goodbye

...Program finished with exit code 0
Press ENTER to exit console.
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#1/bin/bash

~ numberInput (){
echo "Enter your first Number®|

1
2

3

2

H

6 read numl

7 echo "Enter your Second Number™

8 read num2

9 cho "Your numbers are $numl and $num2”
10 3

11

12

13~ returnToMenu (){

14 echo "Press any Key to return to the main menu”
15 read -n 1 -s

16 b3

17

18

19+ add(){

20 clear

21 numberInput

22 1ot a=$numl:$num2

23 echo “"Added together they make $a”
24 returnToMenu

25 3

26

27+ sub(){

28 clear

29 numberInput

30 1ot a=$numl-$num2

31 00 "$numl minus $num2 equals $a”
32 returnToMenu

33 3

34

35+ div(){

36 clear

37 numberInput

38 1ot a-$numl/$num2

39 “cho "$numl divided by $num2 equals $a”
a0 returnToMenu

a1 3

&
<
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77
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82
83

4

- mult()f
clear
numberInput
1ot a=$numl*$num2
echo "$numl multiplied by $num2 equals $a”
returnToMenu

T

= arraysum(){
clear
+tot=0
declare -a numArray
read -p "Enter the numbers you wish to add to array seperated with a space " numArray
For i in ${numArray[@]}
do
((tot-$tot +$i))
done
echo "The sum of the array is $tot"

if [ $((tot % 2)) eq o]
then

echo "This number is even”
else

echo "This number is odd”™

- Exit(){
clear
echo "Thank for using the Calculator..Goodbye"
exit

T

- invalid(){
echo “Invalid Option"
returnToMenu

T
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Menu(){

clear
echo -e "\e[@;32m\e[4mCalculator Menu:\e[om"
echo 1) Add function
2) Subtract Function
3) Divide Function
4) Multiply Function
5) Sum of numbers in an array
) Exit Program.”
echo -e "\e[@;32m Choose an option: \e[om
read choice
case $choice in
1) add; Menu
2) sub; Menu
3) div; Menu
4) mult; Menu ;;
5) arraySum; Menu ;;
0) Exit; Menu ;;
*) invalid; Menu;;
esac

#Main routine of program
Menu




image1.png
Application

|

Fig: What is Kernel





image57.jpeg
a0%

7%

sa%

3%

18%

o%

StatCounter Global Stats
Desktop Operating System Market Share Worldwide from Mar 2014 - Mar 2024

indows O 0S X - Unknown O Linux <O Chrome OS — Other (dotted)





image58.png
VEI UIDUYIT UIE DULPUL IS JUSLUEIY UISPIayey Ui youn st

$ pud
s /home/sysadmin

The output of the above command indic:

19
21

Consider This

Notice our virtual machines employ a p
In the first prompt above, the biue ~

After changing directories (we will
new prompt, again shown in biue.

Welcome to Ubuntu 14.@4 LTS (GNU/Linux 4.4.0-101-generic x86_64)

* Documentation: https://help.ubuntu.com/

The programs included with the Ubuntu system are free software;
the exact distribution terms for each program are described in the

individual files in /usr/share/doc/*/copyright.

Ubuntu comes with ABSOLUTELY NO WARRANTY, to the extent permitted by
applicable law.

This lab has two user accounts (username :: password )

netlab123
netlab123

Press the key to begin. ..
:~$ pud

=] |

/home/sysadmin





