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[bookmark: _Toc131702912]Introduction

I have been asked to create a report about the use of different OS scripts and commands. This report will consist of key functions of general operating systems, the use of windows OS CLI commands, the use of Linux OS CLI commands, the use of Windows OS script, and the use of Linux OS script. There will be examples of all the different scripts in code throughout the report. At the end of the report, I will be concluding on the key findings of the report. 

[bookmark: _Toc131702913]Key Functions of general Operating Systems

There are many important key functions for Operating Systems, some of these are security, error detecting aids, Memory management and more. Most of the operating systems you get like windows, Linux, and Mac OS all require passwords to get access to the account on the OS, I know included in windows is a feature you can use to lock certain programs, so every time you open the program with a lock on it, it requires the user to input a pin/password to use the program. Another key feature of operating systems is the memory management. The OS manages the Primary Memory. This is made up from an array of bytes where each byte is an address. An OS performs the following activities for memory management. according to (Functions of Operating Systems, 2023) an OS “keeps track of primary memory i.e., which bytes of memory are used by which user program”. Some other key functions that are in a general operating system is processor and device management. Processor management is where the OS decides what process gets the processor when and how much ok time it gets, this helps keep track of the status of process, it helps allocate the processor to a process and de-allocates processor when a process is no longer needed. Device management is where the OS manages device communication through the respective drivers, it helps keep track of all the devices in the system. Another key function is called Fire management, a file system is organized into directories for efficient or easy navigation and usage, the directories normally contain other directories and files. An OS keeps track of where information is stored. Many people want to have control over their systems performance, and this is a very big function in an operating system as the OS monitors overall system setup to help in improving the performance and it also records response time between service requests and system response.
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The Windows CLI or command-line interface is the primary configuration and management method. The GUI or Graphical User Interface is secondary. According to (Froehlich, 2019) “when comparing CLI and GUI, early GUI were half-hearted attempts that offered just a small subset of the overall configuration options for networking routers, switches and firewalls”. An advantage of CLI is configuration can be far faster compared to a GUI, a user can configure interfaces, and routing protocols. Some advantages of CLI are that if you know what commands to use CLI can be a lot faster and efficient than using any other interface, another advantage of CLI is that it requires less memory compared to a GUI, it doesn’t use as much CPU processing compared to a GUI. Some disadvantages of CLI are that if the user isn’t familiar with the commands needed there is no reason to be using CLI and GUI might be easier for the user to understand. Another disadvantage of CLI is that the accuracy of the command must be 100%, as if there is a misspelling in the command it wont work and shoot out an error, if you cannot find where the error has occurred in most instances you will have to start from scratch. Below are some PowerShell command examples.
· Get-Acl: Get permission settings for a file or registry key.
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· Get-Command: These outputs all the commands that are installed on the computer
[image: Text

Description automatically generated]
· Get-MaskingSet: This returns a list of created masking sets. A masking set is used to grant access to virtual disk for one or more servers.
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· Install-Module: This gets one or more modules that meet specified criteria from an online repository.
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Description automatically generated]
· Wait-Debugger: Stops the script execution engine at the point of the in of Wait-Debugger, it then waits for a debugger to be attached.
· Write-Output: Sends objects to the primary pipeline, it sends error objects to the error pipeline.
[image: Text

Description automatically generated]
· Write-Error: This declares a non-terminating error. Errors are sent in the error stream to host program to be displayed.
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· Uninstall-Package: This uninstalls one or more software packages from the computer the command is used from.
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· Get-Package: This finds all the installed packages on the users command.
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Description automatically generated]
· Write-Warning: Writes warning message to the host. The response to the warning depends on the user’s $WarningPreference variable.
[image: Text

Description automatically generated]
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When looking at advantages and disadvantages of Linux OS CLI, it is similar if not the same as the Windows OS CLI commands, in the way of if you are not familiar with the right commands it will be difficult to get right all the time and is easy to get wrong, as if it isn’t 100% accurate it won’t work. Some of the main differences between windows and Linux is that Linux is an open-source operating system which mean you can get Linux for free, whereas windows in a commercial operating system, which means that you have to pay for a licence to use that OS. The good thing about Linux is that it supports almost all the major programming languages. According to (Upasana, 2022) “Linux terminal is far more superior”. This is compared to the windows CLI especially for developers, many programmers point out that you can do things more easily using something called package manager on Linux. (Upasana, 2022) says that “The ability to script in different shells is also one of the most compelling reasons why programmers prefer using Linux OS.” Something Linux brings is that its native support for SSH. SSH helps manage servers quickly, this is what makes Linux a popular choice for programmers. Down below is a list of some bash commands that are commonly used.
· [image: Text

Description automatically generated]Ls: This is used to list directories or files, the command will return the files of the current directory, ls can be used with ls -a which lists all the files In the directory and ls -l is a long listing of all the files and their size in the directory.

· Cd: This command is used to navigate the directory structure, this command takes to options cd -l and cd -p, cd -l to specify if symbolic links should be followed, and cd -p to specify that they shouldn’t.

[image: ]

· Rm: This command is used to delete files, directories or symbolic links from your file system. The rm command used rm-I, rm-r, and rm-f.

· Mv: the command is used to move one or more directories or files from one location in the file system to another.
[image: Text
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· Cp: This lets the user to copy files or directories within the file system. These are some of the useful options, cp -u, cp -r, and cp -p.
[image: Text
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· Mkdir: this command is useful when it comes to creating new directories in the file system.
[image: Text
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· Pwd: this command is used to report the path of the current working directory.
[image: Text
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· Curl: This command is used to download or upload data using protocols like http and https.
[image: Text
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· Top: This command can help monitor the processes and the resources like memory for example. [image: A picture containing text
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· Which: This command is used to identify and report the location of the provided executable. 
[image: Text
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Batch Programming: Batch can is an interpreter-based language, it includes functions of a programming language, such as IF, IF NOT, and WHILE, but you cannot program apps with it like you can with Python or C++. Batch files rely on a time-oriented translation into machine language. This is done through Windows CLI.
PowerShell: PowerShell is used for automating the management of systems. It is used to build, test, and deploy solutions, normally in CI/CD environments. PowerShell is built on the .NET Common Language Runtime or CLR. According to (What is PowerShell, 2022) “PowerShell has enabled an ecosystem of PowerShell modules to deploy and manage almost any technology you work with.” Examples of this is Azure, Windows, Exchange and SQL.

Batch 
[image: Text

Description automatically generated]
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Description automatically generated]The example above shows me settings three variables, Name, age, and county. I then added the values to each. I think echo out each one of them in a sentence. 
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Description automatically generated]
The example above shows the Goto command, this is used to return to the ‘: start’. If the user doesn’t input a name or age this makes the user go back to the start until they enter a value.

[image: A screenshot of a computer
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Description automatically generated with medium confidence][image: Text

Description automatically generated] 
The above example shows how to use an if statement in batch. The user is asked to enter a number then once it is entered it then goes through the if statement and then outputs either echo. 
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Description automatically generated with low confidence] 
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Description automatically generated with low confidence]The above example uses a for loop that runs through numbers 1 – 5 for each number. It multiplies by two and then stores it in the ‘result’. As you can see on the black CMD page, it runs through the two times table from 1 – 5.
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For the example above I have created an array called “array”. I have then stored a variable called numbers, which then falls into a for loop through each number in the list. It then stores in the array, and the hits the index variable, which then prints out a message showing the size of the array and the value of each. Which is shown on the right.
[image: A screenshot of a computer

Description automatically generated with medium confidence][image: Word

Description automatically generated] 
This example uses a set /p or a User input command, this prompts the user to enter their name in and then it stores it in a variable called ‘name’, the program then outputs the command. 
[bookmark: _Toc131702917]Linux OS scripts
 Bash Programming: According to (Bash (Unix shell), n.d.) “Bash is a Unix shell and command language that was written by a man named Brian Fox for the GNU Project as a free software replacement for the Bourne shell.” Bash is a CLI that is used in GNU or Linux operating system. Bash is used to automate the execution of tasks so that the user doesn’t need to perform them individually. Bash is a great way to automate different type of tasks within a system. So an example is that if there was a long task for a user to do but is repetitive, the user can use Bash scripting to avoid doing this task. Some advantages of Bath is that it is really simple to use as long as you know what you are programming, with that it is really easy to use, performed tasks can be automated, and a sequence of commands can be run as a single command. But with advantages come the disadvantages. Like any other programming language, a mistake in the code can be costly, another disadvantage that might put someone off Bash is that because of the long sequence of code it can take time to execute the code.

Bash
[image: ]
The above is showing the two variables ‘name’ and ‘age’ and being set to the values ‘Callum’ and ‘23’ I then used echo to output on the right-hand side.
[image: Graphical user interface, text, application
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This shows that the user needs to enter a number and then it uses an if statement to see if the number is a positive or negative number.
[image: Text
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Description automatically generated][image: Text

Description automatically generated] 
The above shows the script prompting the user to enter a colour, this then uses a case statement to determine what to do based on the value of the colour variables. As it shows on the right, when inputting a colour that isnt in the code it outputs differently.
[image: Background pattern

Description automatically generated with medium confidence]
This outputs all numbers 1 – 10, it uses a for loop to iterate from 1 to 10, the loop starts at 1 and then continues to go if i is less than or equal to 10.
[image: Graphical user interface

Description automatically generated with low confidence]
Above shows that I created an array called numbers which contains five different integers. Then using a for loop to go through the cycle, then it multiplies it by 2. This is then saved in result in a variable called ‘result’.
[image: A screenshot of a computer

Description automatically generated with medium confidence]
In this script, I define a function called ‘ calc_area’ which takes two arguments, ‘width’ and ‘height’. It then calculates the area of a rectangle using the formula ‘ area = width* height’. This is then stored in result and then output at the end.
[image: A screenshot of a computer

Description automatically generated with medium confidence]
This script uses an echo to prompt the user to input their name and age, which then uses the ‘read’ command to read their responses and store them in variables which I’ve called ‘name’ and ‘age’.

[bookmark: _Toc131702918]Conclusion

To conclude, after looking at both Windows and Linux CLI I can say that personally I rather used Linux CLI as its an open-source OS, which meant that I could just get a VM and download ubuntu from there, I done this so I didn’t break anything on my main windows PC. Another thing I liked about Linux is that it supports a lot of the programming languages already whereas for windows I had to go to the Microsoft store and download windows terminal. I do understand that if you have Windows 11 already you have windows terminal with the OS but because I had Windows 10, I had to find and download it.
In the Appendices I show that I completed a learning PowerShell course on LinkedIn Learning.
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PS C:\Users\callu> write-output

cmdlet Write-Output at command pipeline position 1
supply values for the following parameters:
Inputobject[e]: 1

Inputobject[1]:
Inputobject[2]:
Inputobject[3]:
Inputobject[u]:
Inputobject[s]:
1

vaow

3
5
7
9
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PS C:\Users\callu> write-error

cndlet Write-Error at command pipeline position 1
supply values for the following parameters:
Message:
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PS C:\Users\callu> uninstall-package

The provider 'nuget v2.8.5.208' is not installed.
nuget may be manually downloaded from
https://onegetcdn.azureedge . net/providers/Microsoft . PackageManagement . NuGetProvider-2.8.5.208.d11 and installed.
would you like PackageManagement to automatically download and install 'nuget’ now?

[v]l ves [N] No [S] Suspend [7] Help (default is
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PS C:\Users\callu> get-package

ProviderName

Name Version

Streamlabs Desktop 1.12.4 1.12.4 Prograns
Office 16 Click-to-Run Exte... 16.6.16138.20218 msi
Office 16 Click-to-Run Lice... 16.6.16130.20218 msi
Kinect for Windows Speech R... 11.0.7480.336 msi
Microsoft Server Speech Rec... 11.0.7480.335 msi
Elgato 4K Capture Utility 1.7.9.4948 msi
FanaLab 1.69 msi
Microsoft Server Speech Rec... 11.0.7488.335 msi
Kinect for Windows Speech R... 11.0.7480.336 msi
Microsoft Visual C++ 2016 ... 10.0.46219 LE S
GIMP 2.16.32-1 2.10.32 Prograns
Microsoft Visual C++ 2022 X 14.34.31931 LE S
Elgato Stream Deck 6.1.6.18521 msi
Microsoft Visual C++ 2013 x 12.0.40664 LE S
Microsoft Visual C++ 2016 10.6.40219 msi
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PS C:\Users\callu> write-warning

cndlet Write-warning at command pipeline position 1
Supply values for the following parameters:
Message: stop

WARNING: stop
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/root/.hushlogin file.
root@DESKTOP-MENFAMH: ~# 1s -1
total 0
-rw-r—r— 1 root root © Jan 30 14:32 file
root@DESKTOP-MENFAMH: ~ 1s -a

.bash_history .bashrc .lesshst .motd_shown .profile
Foot@DESKTOP-MENFAMH: ~# 1s -la

total 24

drwx: 2 root root 4096 Jan 30 15:08

drwxr-xr-x 19 root root 4096 Apr 6 09:26

-rw——————— 1 root root 122 Jan 30 15:08 .bash_history
-rw-r——r—— 1 root root 3106 Oct 15 2021 .bashrc
-rw——————— 1 root root 20 Jan 30 14:54 .lesshst
-rw-r——r—— 1 root root @ Apr 6 09:26 .motd_shown
-rw-r——r—— 1 root root 161 Jul 9 2019 .profile
-rw-r——r—— 1 root root 0 Jan 30 14:32 file

root@DESKTOP-MENFAMH: ~#t ]

file
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root@DESKTOP-MENFAMH:~# cd test
root@DESKTOP-MENFAMH: ~/test# I
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(oS ADESHIDERNENEARHE
mv [OPTION].

# mv —help

[-T] SOURCE DEST

mv [OPTION]... SOURCE... DIRECTORY

v [OPTION]... —t DIRECTORY SOURCE.

Rename SOURCE to DEST, or move SOURCE(s) to DIRECTORY.

Mandatory arguments to long options are mandatory for short options too.

—backup[=CONTROL] make a backup of each existing destination file
-b like —-backup but does not accept an argument
—f, —force do not prompt before overwriting
-i, —interactive prompt before overwrite
-n, —no-clobber do not overwrite an existing file

If you specify more than one of —i, —f, —n, only the final one takes effect.
—strip-trailing-slashes remove any trailing slashes from each SOURCE

argument
-5, ——Suffix=SUFFIX override the usual backup suffix

-t, —target-directory=DIRECTORY move all SOURCE arguments into DIRECTORY
-T, —no-target-directory  treat DEST as a normal file

-u, —update move only when the SOURCE file is newer
than the destination file or when the
destination file is missing

, —-verbose explain what is being done
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Usage: cp [OPTION]...
or: cp [OPTION]... SOURCE... DIRECTORY
or: cp [OPTION]... —t DIRECTORY SOURCE...

Copy SOURCE to DEST, or multiple SOURCE(S) to DIRECTORY.

[-T] SOURCE DEST

Mandatory arguments to long options are mandatory for short options too.

-a, —archive same as -dR ——preserve=all
—attributes-only don't copy the file data, just the attributes
——backup[=CONTROL] make a backup of each existing destination file
-b like —-backup but does not accept an argument
——copy-contents copy contents of special files when recursive
-d same as ——no-dereference ——preserve=links
—f, —force if an existing destination file cannot be

opened, remove it and try again (this option
is ignored when the -n option is also used)

-i, —-interactive prompt_before overwrite (overrides a previous -n
option)

-H follow command-line symbolic Llinks in SOURCE

-1, —-link hard link files instead of copying

-L, --dereference always follow symbolic Llinks in SOURCE

-n, —-no-clobber do not overwrite an existing file (overrides
a previous —i option)

-P, —-no-dereference never follow symbolic links in SOURCE

-p same as ——preserve=mode, ownership, timestamps

—preserve[=ATTR_LIST]  preserve the specified attributes (default:
mode, ownership, timestamps), if possible
additional attributes: context, links, xattr,
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root@DESKTOP-MENFAMH:~# mkdir newtest
root@DESKTOP-MENFAMH:~# cd newtest
root@DESKTOP-MENFAMH: ~/newtest# [




image15.png
root@DESKTOP-MENFAMH:~/newtest# pwd
/root/newtest
root@DESKTOP-MENFAMH:

/newtest# |
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root@DESKTOP-MENFAMH: ~# curl -1 google.com
<HTML><HEAD><meta http-equiv="content-type" content="text/html;charset=utf-g">
<TITLE>301 Moved</TITLE></HEAD><BODY>

<H1>301 Moved</H1>

The document has moved

<A HREF="http://wnw.google.com/">here</A>.

</BODY></HTML>
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top - 10:37:07 up 2 min, 1 user, load average: 0.68, 0.56, 0.24
Tasks: 186 total, 1 running, 185 sleeping, O stopped, © zombie
sCpu(s): 0.0 us, 1.0 sy, 0.0 ni, 97.6 id, 0.0 wa, 1.3 hi, 0.0 si, 0.0 st

MiB Mem :  3655.4 total, 2158.4 free, 1071.4 used, 664.6 buff/cache
MiB Swap:  2048.0 total, 2048.0 free, 0.0 used.  2583.9 avail Mem

C.
CUnarmed 20 0 3550220 332188 119292 S 1.3 8.9 © gnome-shell
Cunarmed 20 © 22464 14152 10372 S 0.0 0.4 O: systemd
Cunarmed 20 © 25700 5748 45 0.0 0.2 0: (sd-pam)
Cunarmed 20 © 452608 9520 6540 S 0.0 0.3 O: gnome-keyring-d
Cunarmed 20 © 374312 5944 5464 S 0.0 0.2 © gdm-wayland-ses
Cunarmed 20 © 10680 4660 4212 S 0.0 0.1 © dbus-broker-lau
Cunarmed 20 © 6592 4544 2644 S 0.0 0.1 O: dbus-broker
Cunarmed 20 0 513276 19776 15760 S 0.0 0.5 O: gnome-session-b
Cunarmed 20 © 303804 4988 4548 S 0.0 0.1 O: gnome-session-c
Cunarmed 20 © 808728 18852 16080 S 0.0 0.5 O: gnome-session-b
Cunarmed 20 © 526096 8352 7404 S 0.0 0.2 O: gvfsd
Cunarmed 20 © 379920 6372 5756 S 0.0 0.2 O: gvfsd-fuse
Cunarmed 20 © 308588 7452 6724 S 0.0 0.2 © at-spi-bus-laun
Cunarmed 20 © 10548 4188 3836 S 0.0 0.1 © dbus-broker-lau
Cunarmed 20 © 4984 2996 2692 S 0.0 0.1 O: dbus-broker
Cunarmed 20 O 600260 11292 6952 S 0.0 0.3 O: ibus-daemon
CUnarmed 20 © 449240 9424 6764 S 0.0 0.3 0: ibus-dconf




image18.png
Usage: /usr/bin/which [options] [--] COMMAND [...]
write the full path of COMMAND(s) to standard output.

--version, -[wV] Print version and exit successfully.

--help, Print this help and exit successfully
--skip-dot skip directories in PATH that start with a dot
--skip-tilde skip directories in PATH that start with a tilde
--show-dot. Don't expand a dot to current directory in output
--show-tilde output a tilde for HOME directory for non-root
--tty-only Stop processing opthions on the right if not on tty
--all, -a Print all matches in PATH, not just the first
--read-alias, -i Read list of aliases from stdin

--skip-alias Ignore option --read-alias; don't read stdin

--read-functions
--skip-functions

Recommended use is

Read shell functions from stdin
Ignore option --read-functions; don't read stdin

to write the output of (alias; declare -f) to standard

input, so that which can show aliases and shell functions. See which(1) for

examples.

If the options --read-alias and/or --read-functions are specified then the
output can be a full alias or function definition, optionally followed by
the full path of each command used inside of those.

Report bugs to <which-bugs@gnu.org>
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set county=Rhondda Cynon Taff

echo My name is tnamet and I am taget years old.
lecho I live in %comnty®.
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Welcome to my batch script that shows a goto command!

What is your name?
what is your name?

what is your name?

what is your name?

what is your name? Callum
Hello, Callum!

How old are you?
What is your name?
Hello, Callum!

How old are you? 23
You are 23 years old.

Press any key to continue .
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Gecho off
echo Welcome to my batch script that shows a goto command!
<on
set /p name=What is your name?
if "enamesn=="r goto start
echo Hello, snames!

ecno.

set /p age=How old are you?
1f "saged"—="" goto start
echo You are sages years old.
ecno.

pause
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Enter a number: 11
The number is greater than or equal to 16.
Press any key to continue .
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Enter a number: 1
The number is less than 10.
Press any key to continue .
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fecho off
set /p user_input="Enter a mumber: "
if suser_inputs geg 10 (

ccho The mumber is greater than or equal to 10.
) else (

echo The number is less cthan 10.
)
pausd





image25.png
The result of multiplying 1
The result of multiplying 2
The result of multiplying 3
iz el & e O
The result of multiplying 5
Press any key to continue .

is
is
is
is

Bmoan
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fecho off
setlocal enabledelayedexpansion

for /1 #%1 in (1, 1, 5) do (
set /a result=ssi * 2
echo The result of multiplying 31 by 2 is Iresult!

)

pausd




image27.png
Gecho off

setlocal enabledelayedexpansion

set numbers=12 3 45
set index=0

for 531 in (snumberss) do (
set array[!index!]=tsi
set /a index+

)
echo The array contains “indext elements:
for /1 %51 in (0, 1, Sindexs-1) do (

echo Array element 581 is larray[sei]!

)

pause
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The array contains 5
Array element 6 is 1

Array element 1 is 2

Array element 2 is 3

Array element 3 is 4

Array element 4 is 5

Array element 5 is

Press any key to continue .
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What is your name? Callum
Hello, Callu
Press any key to continue .
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fecho off

set /p name=What is your name?
echo Hello, Snames!

]
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= bash main.sh
name="Callum" My name is Callum and I am 23 years old.
B

age=23

echo "My name is $name and I am $age years old."
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echo “Enter a number:*
read num

if [ $num -eq 0 ]
‘then

echo “The number is zero®
elif [ $num -gt 0 ]
‘then

echo “The number is positive"
else

echo “The number is negative"
i

= bash main.sh
Enter a number:

-11

The number is negative
+
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bash main.sh

Enter your favorite color:
red

vnir favorite color is red
B
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= bash main.sh
Enter your favorite color:

orange
sorry, I don't recognize that color

B
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echo "Enter your favorite color:"
read color

case $color in
red)
echo "Your favorite color is red"

blue)
echo "Your favorite color is blue"

green)
echo "Your favorite color is green”

*)
echo "Sorry, I don't recognize that

esac

color”
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bash main.sh

for ((
do

echo $i
done

5 i<=10; i++))

BO@NOUAWN R




image37.png
numbers=(1 2 3 4 5)

for num in "${numbers[@]}"
do
result=$((num * 2))
echo $result
done

= bash main.sh
2
a
6
8
1

=
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function calc_area {
local width=$1
local height=$2
local area=$((width * height))

echo $area

result=¢§(calc_area 5 1

echo “The area of the rectangle is: $result"

= bash main.sh
The

B

0

area of the rectangle is: 50
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hat is your name?"
name

"What is your age?"
age

“Hello, $name! You are $age years old.”

= bash main.sh
what is your name?
callum

what is your age?
23

Ihiln, callum! You are 23 years old.
+




image40.png
Linkedff] LEARNING

Certificate of Completion
Congratulations, Callum Evans

Learning PowerShell
Course completed on Apr 02,2023 at 02:34PM UTC « 1 hour 23 min

By continuing to learn, you have expanded your perspective, sharpened your
skills, and made yourself even more in demand.

1000 W Maude Ave
Sunnyvale, CA 94085

X v="3 ‘ Linkedin Learning

Head of Content Strategy, Learning

Certificate ID: AUH7XTOZNbM1tDBrOLVGgvSDreda
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Ps C:\Users\callu> get-acl

Directory: C:\Users

Path Owner Access

callu BUILTIN\Administrators NT AUTHORITY\SYSTEM Allow FullControl...
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Ps C:\Users\callu> get-command

CommandType
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Alias
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Alias
Alias
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Name
Add-AppPackage
Add-AppPackageVolume
Add-AppProvisionedPackage
Add-ProvisionedAppPackage
Add-ProvisionedAppxPackage
Add-ProvisioningPackage
Add-TrustedProvisioningCertificate
Apply-WindowsUnattend
Disable-PhysicalDiskIndication
Disable-StorageDiagnosticLog
Dismount-AppPackageVolume
Enable-PhysicalDiskIndication
Enable-StorageDiagnosticLog
Flush-Volume

Get-AppPackage
Get-AppPackageDefaultvolume
Get-AppPackagelLastError
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storage
storage
storage
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PS C:\Users\callu> get-maskingset

FriendlyName HostType

Masking Set for Storage spaces on DESKTOP-MENFAMH Microsoft Windows

PS C:\Users\callu>
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Ps C:\Users\callu> install-module

cndlet Install-Hodule at command pipeline position 1
supply values for the following parameters:





