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[bookmark: _Toc164440969]Introduction
Throughout this report I will explore the key functions of general operating systems and how the use of commands and scripts can impact their performance. I will also test some basic commands and scripts to demonstrate the use of Bash, Batch and PowerShell.   
[bookmark: _Toc164440970]Key Functions of General Operating Systems 
Operating systems can be described as the software that manages the resources and operations of a computer [1]. The systems act as an interface between the computer’s hardware by providing common services for computer programs [1]. 
Examples of operating systems include Microsoft Windows, Linux, Android and IOS [2]. These systems allow users to communicate with their devices to perform functions and tasks [3]. Operating systems also have a range of other functions, including the following:
Memory and Process Management
Operating systems allocate sufficient space to enable processes for storing and sharing information for the different programs and applications installed on a computer [3]. 
This allows users to run more than one program simultaneously while having more than one document open at the same time. [2]. The operating systems will determine how much memory each of the programs require and will ensure enough space is allocated for them [2].   IMAGE HERE  
System Security and Network Management
The systems can enhance security by protecting your data from cyberattacks [3]. 
This can be achieved by controlling the users, programs and processes of a computer system [4].  ADD TEXT AND IMAGE HERE 

Device Management: (I/O Devices and Device Drivers)
ADD TEXT AND IMAGE HERE 
File System and Directory Management
ADD TEXT AND IMAGE HERE 
System Performance Monitoring and Management
ADD TEXT AND IMAGE HERE 
Resource Monitor – System Overview 
User Interface Provision (GUI and CLI)
ADD TEXT AND IMAGE HERE 
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Above are a list of the Batch Commands I have used to test the windows performance monitoring and management tools to review the technical details and reports of my laptop. After reviewing each of these tools, I used the exit command to close the command prompt.  Some of the outputs for these commands can be seen in Task 2 of the report. 





[bookmark: _Toc164440971]Using Windows OS CLI Commands
For this section of the report, I have tested some Windows CLI Commands using Batch and PowerShell Commands. I have used some commands to open applications, provide information and display user input messages. 
[bookmark: _Toc164440972]Batch Commands 
Firstly, I tested some batch commands using the windows command prompt. I used commands that will open applications such as task manager and resource monitor so I can review the performance of my laptop with some applications running as well as reviewing information about the memory and networks.  

[bookmark: _Hlk164438963]Command 1 - taskmgr
[image: ]The first command I tested in the windows command prompt was the “taskmgr” command. This command automatically opened the task manager application allowing the user to review their systems performance and resources. 

Output - Process and Memory Management 
[image: A screenshot of a computer
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Once the task manager application had opened, I could review each of the appliactions and the running processes on my system as shown in the image above. 
[image: A screenshot of a computer
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[image: ]Here I have reviewed the performance of my laptop focusing on the memory avaible on the system and how much memore is in use. 

After I had finished revewing the task manager application, I used the “cls” command to cler the command prompt so I could move onto testing another command. 
Command – perfmon
[image: ]
Here I have used the “perfmon” command to open the performance monitor to show a summary of the performance of my laptop. 

Command Output – Performance Monitor 
[image: A screenshot of a computer
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The performance monitor shows information about the memory, network, processor and disk of my laptop.
Command - resmon 
[image: A screenshot of a computer

Description automatically generated]

I have used the the “resmon” command to open the resource montior application, which will allow me to look at the data about the CPU, Disk, Network and Memory in more detail than what’s given in the performance monitor summary. 
Command Output – Resource Monitor 
[image: A screenshot of a computer
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Command – Echo
[image: A screenshot of a computer

Description automatically generated] 
Here I have used the “echo” command to test and display messages in the command prompt. It can also be used to display variables which is demonstated later on in the report in my scripting sections. Once I was finished with testing this command, I used the “exit” command to close the command prompt application. 
[bookmark: _Toc164440973]PowerShell Commands 
To understand the language of PowerShell, I have tested some commands to ADD HERE 
Command – get-help 
[image: A screenshot of a computer
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First, I used the “get-help” command to provide me with details about where I can find help and support about using the PowerShell application.
Command Output – get-help
[image: A screenshot of a computer
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The “get-help” command has provided descriptions about where and how I can find help for using PowerShell, Plus, It has given me another command to use that will open help online. 
Command – clear-host 
[image: A black background with white text
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[image: ]
After I was finished testing and reviewing the “get-help” command, I used the “clear-host” command to clear all the previous commands from view. 
Command – get-help get-process -online
[image: A black and white background with white crosses
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Once I tested the “get-help” command, I decided to try the “get-help get-process -online” command to see what help will be available online through the Microsoft website. 
Command Output – get-help get-process – online 
[image: A screenshot of a computer
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When running the command, it has taken me to the Microsoft website and has listed various syntax for some of the processes I can use on PowerShell. It has also the code typed out, allowing the user to copy and paste them straight into the PowerShell application. 
Command – get-process 
[image: A black background with white text

Description automatically generated]
I have tested the “get-process” command to understand what processes are currently running on my laptop. 
Command Output - get-process
[image: A screenshot of a computer

Description automatically generated] 
Above is a table that shows each of the applications currently running on my system, along with their ID and Process Names. 
To change the format of how the processes are displayed on screen, I have tested the “get-process | format-list” command to view this information in another format. Below is a screenshot of the command before it was tested:
[image: A screenshot of a computer

Description automatically generated]
In the image below, it shows information about the processes on my laptop in a list format rather than a table format. This is useful as it allows the user to choose a format that they find easier to read. 
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[bookmark: _Toc164440974]Using Linux OS CLI Commands
Echo Command 
[image: A black background with white text

Description automatically generated]
I have used the echo command to test and display messages in the Ubuntu command prompt.
Pwd Command 
[image: A black and white background with green text

Description automatically generated]The pwd command is used to show the current working directory that the user is in by printing the full path to that directory. 



ls Command
Using the ls command will show the user a list of all the subdirectories and the files in their directory. When using this command, it shows that there is only one file in my current directory which is testfile.txt. 
[image: A black and white text with green text
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History Command
The history command can be used to display all the previous command that have been used in the current session. This will show what commands have been repeated or modified in an operating system. 
[image: A black and white background with green and blue text
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History Command Output 
[image: A black screen with white text

Description automatically generated]

Above is a list of all the commands I have used while testing Linux Bash commands in Ubuntu. It also shows the order they have been used in. 
History-C Command
The “history-c” command is used to clear all the command history from your current session. As you can see in the image below, I have tested serval commands in Ubuntu so far. 
[image: A black screen with white text
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Command Output – History -C
[image: A screenshot of a computer program
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After running the clear history command, I decided to test the “history” command again to see if this was successful. The history of commands above shows that one command has been used since clearing the history. 
Input text Command
[image: ]
Here I have used some commands to put some text into a new text file. After running the command nothing seemed to have changed on screen. To test that this worked, I will use the nano command next.
Nano Command
Using the nano command allows me to view text files straight from the Ubuntu command prompt which will confirm if my previous commands worked. 
[image: ]
In the image below, we can see that the command has opened the testfilenew.txt file that displays the messaged that was echoed in the previous command. 
[image: ]
Rm-I command    	    
[image: A black and white background with white text
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Output
[image: A black and white screen with white text

Description automatically generated]
[image: A black and white screen with white text

Description automatically generated]



Man command
[image: A screenshot of a computer
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Output
[image: A screenshot of a computer program
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Help Command
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Output
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 Compgen Command
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Output
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[bookmark: _Toc164440975]Using Windows OS Scripts 
To develop some Windows OS Scripts, I have tested a range of commands to demonstrate the use of key features. This includes variables, loops, arrays and if statements. To do this, I have created batch scripts in notepad ++. 

Testing Batch Script 
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Output 

[image: A screen shot of a computer
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If Statements and User Input 
[image: A screenshot of a computer
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Output 
[image: A screenshot of a computer program
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Output 2
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Go To Commands, Variables and User Input
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ADD TEXT HERE






Output 
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Output
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Loops
[image: A screenshot of a computer
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Output
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Output 
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Description automatically generated]

Arrays 
[image: A screenshot of a computer
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Output
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Updated Array
[image: A screenshot of a computer

Description automatically generated]

Output 
[image: A screenshot of a computer program

Description automatically generated]
Functions 
[image: A screenshot of a computer

Description automatically generated]
Output 
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ADD TEXT HERE 
Variables 
[image: A screenshot of a computer
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Output 
[image: A screenshot of a message
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If Statements 
  
Output

[bookmark: _Toc164440977]Conclusion  
Throughout this report, I have researched the key functions of operating systems to understand their different purposes and how commands can be used to automate and speed up their processes. For example, using commands to run various applications to test and review the system performance or to navigate through the system files and folders. 
I have tested various commands to familiarize myself with the scripting languages for Bash, Batch and PowerShell. This has allowed me to develop my skills and move on to creating small scripts to test other key aspects of these languages. In my scripts, I have included programming components such as Functions, If Statements, Loops and Variables. 
I have found that each programming application and language are like one another, and they can use similar components and commands. ADD HERE?
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There are several OS Systems that are used for different purposes. ADD HERE 
· General Purpose Operating Systems 
· Mobile Operating Systems 
· Network Os Systems 
· Embedded And Real Time Os Systems
· Ai And Quantum Os Systems

[bookmark: _Toc164440981]Online Certified Course 
To develop my understanding of PowerShell, its syntax, and its language, I have completed a LinkedIn Learning course. This course helped me to learn how to use the syntax and commands. Here are a few screenshots I have taken throughout the duration of the course. 
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Evidence: What is Powershell  
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Evidence: Discovering cmdlets and aliases
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Evidence: Finding and Installing Modules 
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Evidence: Course Completion Certificate  
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C:\Users\Kayle> perfmon
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C:\Users\Kayle> resmon
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C:\Users\Kayle> echo "I am working on my Operating Systems assignment"
"I am working on my Operating Systems assignment"

C:\Users\Kayle> echo "I am testing some batch commands"
"I am testing some batch commands"

C:\Users\Kayle> exit
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PS C:\Users\Kayle> get-process
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Copyright (C) Microsoft Corporation. All rights reserved.
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PS C:\Users\Kayle> get-process | format-list
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:~$ echo "Hello! Welcome to my Bash script test file" > testfilenew.txt
:~$ nano testfilenew.txt,
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m l4soac@JMGWL4Azure: ~
GNU nano 6.2 testfilenew. txt

Hello! Welcome to my Bash script test file
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:~$ rm -i testfilenew.txtg
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:~$ rm -i testfilenew.txt
rm: remove regular file 'testfilenew.txt'? Y_
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:~$ rm -i testfilenew.txt
rm: cannot remove 'testfilenew.txt': No such file or directory

~$ o
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:~$ man arp -ag




image36.png
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ARP(7)

NAME

Linux Programmer's Manual ARP(7)

arp - Linux ARP kernel module.

DESCRIPTION

This kernel protocol module implements the Address Resolution Protocol defined in RFC 826. It is used to con-
vert between Layer2 hardware addresses and IPv4 protocol addresses on directly connected networks. The user
normally doesn't interact directly with this module except to configure it; instead it provides a service for
other protocols in the kernel.

A user process can receive ARP packets by using packet(7) sockets. There is also a mechanism for managing the
ARP cache in user-space by using netlink(7) sockets. The ARP table can also be controlled via ioctl(2) on any
AF_INET socket.

The ARP module maintains a cache of mappings between hardware addresses and protocol addresses. The cache has
a limited size so old and less frequently used entries are garbage-collected. Entries which are marked as
permanent are never deleted by the garbage-collector. The cache can be directly manipulated by the use of
ioctls and its behavior can be tuned by the /proc interfaces described below.

When there is no positive feedback for an existing mapping after some time (see the /proc interfaces below), a
neighbor cache entry is considered stale. Positive feedback can be gotten from a higher 1layer; for example
from a successful TCP ACK. Other protocols can signal forward progress using the MSG_CONFIRM flag to
sendmsg(2). When there is no forward progress, ARP tries to reprobe. It first tries to ask a local arp dae-
mon app_solicit times for an updated MAC address. If that fails and an old MAC address is known, a unicast
probe is sent ucast_solicit times. If that fails too, it will broadcast a new ARP request to the network.
Requests are sent only when there is data queued for sending.

Linux will automatically add a nonpermanent proxy arp entry when it receives a request for an address it for-
wards to and proxy arp is enabled on the receiving interface. When there is a reject route for the target, no
proxy arp entry is added.

Toctls

Three ioctls are available on all AF_INET sockets. They take a pointer to a struct arpreq as their argument.

struct arpreq {
struct sockaddr arp_pa; /* protocol address */
struct sockaddr arp_ha; /* hardware address */
int arp_flags; /* flags */
struct sockaddr arp_netmask; /* netmask of protocol address */
char arp_dev[16];

}s

SIOCSARP, SIOCDARP and SIOCGARP respectively set, delete and get an ARP mapping. Setting and deleting ARP
maps are privileged operations and may be performed only by a process with the CAP_NET_ADMIN capability or an
effective UID of 0.

arp_pa must be an AF_INET address and arp_ha must have the same type as the device which is specified in
arp_dev. arp_dev is a zero-terminated string which names a device.

arp_flags
flag meaning
ATF_COM Lookup complete
ATF_PERM Permanent entry
ATF_PUBL Publish entry

Manual page arp(7) line 1 (press h for help or g to quit)
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1l4soac@IMGWL4Azure:~$ help

GNU bash, version 5.1.16(1)-release (x86_64-pc-linux-gnu)

These shell commands are defined internally. Type “help' to see this list.
Type “help name' to find out more about the function “name’.

Use “info bash' to find out more about the shell in general.

Use "man -k' or “info' to find out more about commands not in this list.

A star (*) next to a name means that the command is disabled.

job_spec [&] history [-c] [-d offset] [n] or history -anrw [filename]>
(( expression )) if COMMANDS; then COMMANDS; [ elif COMMANDS; then COMMAN>
. filename [arguments] jobs [-1lnprs] [jobspec ...] or jobs -x command [args]

g kill [-s sigspec | -n signum | -sigspec] pid | jobspec .>
[ arg... ] let arg [arg ...]

[[ expression ]] local [option] name[=value] ...

alias [-p] [name[=value] ... ] logout [n]

bg [job_spec ...] mapfile [-d delim] [-n count] [-O origin] [-s count] [-t>
bind [-1psvPSVX] [-m keymap] [-f filename] [-q name] [-u > popd [-n] [+N | -N]

break [n] printf [-v var] format [arguments]

builtin [shell-builtin [arg ...]] pushd [-n] [+N | -N | dir]

caller [expr] pwd [-LP]

case WORD in [PATTERN [| PATTERN]...) COMMANDS ;;]... esa> read [-ers] [-a array] [-d delim] [-i text] [-n nchars] >
cd [-L|[-P [-e]] [-@]] [dir] readarray [-d delim] [-n count] [-O origin] [-s count] [>
command [-pVv] command [arg ...] readonly [-aAf] [name[=value] ...] or readonly -p

compgen [-abcdefgjksuv] [-o option] [-A action] [-G globp> return [n]
complete [-abcdefgjksuv] [-pr] [-DEI] [-o option] [-A act> select NAME [in WORDS ... ;] do COMMANDS; done

compopt [-o|+0 option] [-DEI] [name ...] set [-abefhkmnptuvxBCHP] [-o option-name] [--] [arg ...]
continue [n shift [n]

coproc [NAME] command [redirections] shopt [-pqsu] [-o] [optname ...]

declare [-aAfFgillnrtux] [-p] [name[=value] ...] source filename [arguments]

dirs [-clpv] [+N] [-N suspend [-f]

disown [-h] [-ar] [jobspec ... | pid ...] test [expr]

echo [-neE] [arg ...] time [-p] pipeline

enable [-a] [-dnps] [-f filename] [name ...] times

eval [arg ...] trap [-1p] [[arg] signal_spec ...]

exec [-cl] [-a name] [command [argument ...]] [redirectio> true

exit [n] type [-afptP] name [name ...]

export [-fn] [name[=value] ...] or export -p typeset [-aAfFgillnrtux] [-p] name[=value] ...
false ulimit [-SHabcdefiklmnpgrstuvxPT] [limit]

fc [-e ename] [-1nr] [first] [last] or fc -s [pat=rep] [c> umask [-p] [-S] [mode]

fg [job_spec] unalias [-a] name [name ...]

for NAME [in WORDS ... ] ; do COMMANDS; done unset [-f] [-v] [-n] [name ...]

for (( expl; exp2; exp3 )); do COMMANDS; done until COMMANDS; do COMMANDS; done

function name { COMMANDS ; } or name () { COMMANDS ; } variables - Names and meanings of some shell variables
getopts optstring name [arg ...] wait [-fn] [-p var] [id ...]

hash [-1r] [-p pathname] [-dt] [name ...] while COMMANDS; do COMMANDS; done

help [-dms] [pattern ...] { COMMANDS ; }

1l4soac@IMGWL4AZure:~$ exity
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:~$ compgen -b,
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l4soac@IMGWL4Azure:~$ compgen -b

compgen
complete
compopt
continue
declare
dirs
disown
echo
enable
eval
e
exit
export
false
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@Bcho off

|Title Batch Scripting Test
:: Code Comment

Echo Hello,
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welcome to my Batch Script!





image42.png
=] Batch Scripting Test X + v

Hello, welcome to my Batch Script!
Press any key to continue . . .
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. BatchScripting1.bat B BatchScripting.bat E3

1 @Echo off

Title Batch Scripting Test

:: Code Comment

Echo Hello, welcome to my Batch Script!

Echo I will be testing a range of commands to cover some key aspects of the
batch language

o U b W

Echo Do you want to move onto the next batch script?
Echo Enter Y for yes
Echo Enter N for no

Set /p Input=Answer:

If %Input%==Y (Echo Great, let's move on) Else (Echo No problem, thank you
for veiwing my script!)

k
S W N O oo

16 Pause
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=] Batch Scripting Test X + v

Hello, welcome to my Batch Script!
I will be testing a range of commands to cover some key aspects of the batch language
Do you want to move onto the next batch script?
Enter Y for yes
‘Enter N for no
Answer:N

No problem, thank you for veiwing my script!
Press any key to continue
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Hello, welcome to my Batch Script!

I will be testing a range of commands to cover some key aspects of the batch language
Do you want to move onto the next batch script?

 Enter Y for yes

Enter N for no

Answer:Y

Great, let's move on

Press any key to continue
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t
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I@Echo off
Title: Variables
Set name=Kayleigh

Set /A age=20
Set studentnumber=231

6137

Echo My name is %name% and I am %age% years old.

Echo I am a Software Engineering Student at UWTSD and my student number is

$StudentNumber$%

Echoﬂ

Echo What is your name?

Set /p Input=Name:
Echo.

Echo Can you confirm that your name is %Input$%

Echo Y for Yes
Echo N for No
Set /p Input=Answer:

Echo.
if %$Input%==Y (Echo T

Echo.

Echo What course are
Set /p Input2=Course:
Echo.

Echo Can you confirm
Echo Y for Yes

Echo N for No

Set /p Input2=Answer:
Echo.

if %Input2%==Y (Echo

Pause

hank you) Else

you studying?

the name of your course is %Input2%

Thank you) Else

(Goto Name)

(Goto Course)
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My name is Kayleigh and I am 20 years old.
I am a Software Engineering Student at UWTSD and my student number is 2316137

What is your name?
Name:Ja

Can you confirm that your name is Ja
Y for Yes
N for No
Answer:N

What is your name?
Name : Jamie

Can you confirm that your name is Jamie
Y for Yes
N for No
Answer:Y

Thank you
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I am a Software Engineering Student at UWTSD and my student number is 2316137

What is your name?
Name : Jamie

Can you confirm that your name is Jamie
Y for Yes
N for No
Answer:Y

Thank you

What course are you studying?
Course:Maths

Can you confirm the name of your course is Maths
Y for Yes
N for No
Answer:N

What course are you studying?
Course:Art

Can you confirm the name of your course is Art
Y for Yes
N for No
Answer:Y

Thank you
Press any key to continue
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@Bcho off

|Title Loops
:: Code Comment

::Here I will test some loops in my script

Echo Welcome to my program

Echo There are 70 marks avaibale on the assignment. Below is the marking criteria:

Echo.

For %%m in ("Fail - 20 Marks","Pass
Echo %%~m

)

Echo.

- 30 Marks",

"Merit

Echo How many marks did you get on the assignment?

Set /p Input=Marks:

Echo.
if %Input% gtr 30 (Echo Well done,

Echo.

Pause

you passed!

) Else

- 50 Marks","Distinction - 70 Marks")

(Echo You failed, please try again)

do

(




image50.png
] Loops X + v

Welcome to my program
There are 70 marks avaibale on the assignment. Below is the marking criteria:

Fail - 20 Marks
Pass - 30 Marks
Merit - 50 Marks
Distinction - 70 Marks

How many marks did you get on the assignment?
Marks:20

You failed, please try again

Press any key to continue
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Welcome to my program
There are 70 marks avaibale on the assignment. Below is the marking criteria:

Fail - 20 Marks
Pass - 30 Marks
Merit - 50 Marks
Distinction - 70 Marks

How many marks did you get on the assignment?
Marks:35

Well done, you passed!

Press any key to continue
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1 @Echo off

Echo %Array[0]%
Echo %Array[1l]%
19 Echo %Array[2]%
20 Echo %Array[31%

2

3 |Title Arrays

4 :: Code Comment

5

6 Set Array[0]=Ed Sheeran

7 Set Array[l]=Anne Marie

8 Set Array[2]=Foo Fighters

9 Set Array[3]=Stereophonics
10

11

1 2 Echo Welcome to my program!
13 Echo.

1 4 Echo Here are a list of artists I want to see in Cardiff:
15 Echo.

6

7

8

22 Echo.

24 Pause





image53.png
F Arrays X + v

Welcome to my program!

Here are a list of artists I want to see in Cardiff:

Ed Sheeran
Anne Marie
Foo Fighters
Stereophonics

Press any key to continue
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.BatchScripting4.bat (X | BBatchScripting&bat B

1 @Echo off

2

3 Title Arrays

4 Code Comment

5

6 Set Array[0]=Ed Sheeran

7 Set Array[l]=Anne Marie

8 Set Array[2]=Foo Fighters
9 Set Array[3]=Stereophonics
10

11

12 Echo Welcome to my program!
13 Echo.

14 Echo Here are a list of artists I want to see in Cardiff:
15 Echo.

16

17 Echo %Array[0]%

18 Echo %Array[1l]%

19 Echo %Array[2]%

20 Echo %Array[31%

21

22 Echo.

23

24 |Set Array[l]=Coldplay

25

26 Echo %Array[0]%

27 Echo %Array[1l]%

28 Echo %Array[2]%

29 |Echo %Array[3]%

30

31 Echo.

32

33 Echo Coldplay has been added to your list
34

35 Echo.

36

37 Pause
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Welcome to my program!
Here are a list of artists I want to see in Cardiff:

Ed Sheeran
Anne Marie
Foo Fighters
Stereophonics

Ed Sheeran
Coldplay

Foo Fighters
Stereophonics

Coldplay has been added to your list

Press any key to continue . . .
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1 @Echo off

2

3 Title Functions

4 :: Code Comment

5

6 Echo Can we test a function?
7 Call :Function

8 |Exit/B

9

10 |:Punction

11 |Echo Yes, here is a function for you to test
12 Echo.
13 Pause
14 |Exit/B
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Can we test a function?
Yes, here is a function for you to test

Press any key to continue . . .
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#!/bin/bash

varcomment="Hello, welcome to my program”
varage="20"
varname="Kayleigh"

echo $varcomment
echo

W 00 N O U1 A W N P

echo My name is $varname and I am $varage years old.
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Finished in 1 ms

Hello, welcome to my program

My name is Kayleigh and I am 20 years old.
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Microsoft Windows [Version 10.0.22631.3447]
(c) Microsoft Corporation. All rights reserved.

C:\Users\Kayle> taskmgr
C:\Users\Kayle> perfmon
C:\Users\Kayle> perfmon/rel
C:\Users\Kayle> eventvwr
C:\Users\Kayle> resmon

C:\Users\Kayle> exit




