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[bookmark: _Toc164086246]Introduction

Throughout this report, I will be demonstrating my research and investigation into Computer Architecture and Operating Systems. I will discuss and explore the various key functions of a typical operating system and highlight my preferred measurement tools. Additionally, I will demonstrate my understanding of CLI (Command Line Interface) commands, and their use case across various operating systems and terminals. Appendices containing screenshots as evidence of learning and references supporting the findings are included for further scrutiny.



[bookmark: _Toc164086247]Key functions of general Operating Systems

Memory management in modern operating systems involves allocating and deallocating memory for programs and processes, and optimising system performance. Research by R.Sheldon suggests, memory management is the process of “controlling and coordinating a computer's main memory.”[1]  This involves allocating memory for programs and processes to meet their storage requirements and deallocating memory when it's no longer necessary.
 
“Process management is a crucial aspect of operating systems that allows multiple processes to run efficiently on a single system.” [2] Process management in operating systems encompasses tasks like creation, scheduling, and termination. Scheduling refers to the OS mechanism determining the execution sequence of processes.

Based on A. Yernagula's research [3], file management organises system files hierarchically for efficient retrieval and management. Interestingly, Yernagula notes, “Before the advent of computers the term file system was used to describe a method of storing and retrieving paper documents”.  

Monitoring and Management of an Operating System

For a detailed report on your systems overall resource usage, Hoffman [4] suggests Windows Task Manager is a “powerful tool packed with useful information, from your system's overall resource usage to detailed statistics about each process.”
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Description automatically generated] The memory section of Task Manager provides users with detailed insights into how memory is being utilised by the system and running processes.

 
 Specifications of my MacBook Pro. Most modern operating systems provide some level of information about the hardware specifications of the computer on which they are installed.
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Process Explorer

Microsoft Process Explorer is an advanced system monitoring and analysis tool. 
According to Markruss [5], Process Explorer's unique features are invaluable for troubleshooting DLL-version issues, handle leaks, and gaining insights into Windows and application functionality. 

Process Hacker

Evidenced in research from C. T. C. S. I. P. Ltd [6] Process Hacker is a powerful Windows utility that surpasses the native Task Manager, providing detailed process insights, advanced management options, and comprehensive system monitoring. It doesn’t however provide as much detailed information as Process Explorer. 


Reliability Monitor

Determined by research from R. Chauhan [15] The Reliability Monitor provides a visual representation of your computer's stability history, including a timeline of system events such as application crashes, hardware failures, and system errors, along with relevant date and details. 
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PowerShell Commands

Note: As a MacBook user, I have installed a version of PowerShell to run in local macOS terminal. 

[bookmark: _Toc164086249]Get-Process
Show list of processes running on my computer with Get-Process. Posey [12] reports, “when used by itself, the Get-Process cmdlet displays a list of all processes running on the system.”
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[bookmark: _Toc164086251]Getting user input with Read/Write Host
The Write-Host cmdlet is a wrapper for the older Write-Information cmdlet.
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[bookmark: _Toc164086252]Utilising Get-Help
Brien Posey of ITPro today [13] tells us, “Whereas Get-Command can help you to find the name of a specific cmdlet, Get-Help can show you how to use a cmdlet.” Get-Help also provides a short description of what the cmdlet does. 
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[bookmark: _Toc164086253]Getting Specific Process by referencing PID
Here I want to inspect the process assigned to Docker Desktop. I first located the process ID using Get-Process. Subsequently, I cleared the terminal and chained the -Id <number> command to Get-Process to inspect the desired process. 
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Restricted: This is the default execution policy. It doesn't allow any scripts to run, including those signed by a trusted publisher. [14]

Unrestricted: Allows all scripts to run without any restrictions. It's not recommended for security reasons unless you fully trust the source of the scripts. [14]
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Firstly, I need to change directories to find a suitable place to make my new directory.
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After navigating to the necessary directory, I then make a new directory called powershell_learning using mkdir.
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Next, I change directories to my newly created directory. 
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Finally, I can create a blank text file with the name ‘test.rtf’. 
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Here’s the test rtf file 
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Super useful command to print the working directory. This allows the user to understand where they are in each file system whilst inside a terminal. 
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Using GNU nano as it’s a simple and user-friendly text editor to build my BASH scripts.

Mini telecoms switchboard program in BASH to demonstrate taking user input and writing it to a CSV file. 

[bookmark: _Toc164086259]Gathering first and last names from the user

Here I am typing the read command to read the input from the user, followed by -p prompt which allows me to provide a helpful message for the user inside double quotes [1] 

I then save the users response for first name and last name in their respective variables. 
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[bookmark: _Toc164086260]Getting extension number from the user
I want the users extension number to be strictly 4 digits long. As explained in the article published by phoenixNAP [2], I use the -N  command to specify the maximum number of characters to read. 
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[bookmark: _Toc164086261]Getting users access code (sensitive data)
Here I am making use of the -s command to “read input in silent mode”[3], which is useful when requesting sensitive information from the user. 
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[bookmark: _Toc164086262]Formatting the data in a CSV string and writing to a CSV file
Using the ‘$’ command, I access the contents of the variables I have stored from the user inputs, each separated by a comma to comply to CSV standards. 

Then, the shovel operator ‘>>’ allows me to re-direct the standard output of the echo command to write to a file called ‘extensions.csv’. [4]
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[bookmark: _Toc164086264]Testing my script + results
As I would in theory be distributing this script to others for use in the company, I will give the permissions of 755 instead of 744 – According to the research of R Ludosanu of Warp dev [5] this will allow the owner of the file to have full permissions (read,write, execute). 

I use the ‘ls -l’ command here to prove this in action. 
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Here you can see me inputting some sample data. 
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I then use the .cat command to print out the contents of the csv file saved in the same directory; however I noticed a slight formatting issue when printing the users out to the terminal. 
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To fix this, I reopened my script and added in and ‘echo’ command to introduce an empty white line break between each -N command like so. 
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Now, when I re-run the script. Viola! 
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Batch Scripting

Average Goals per match calculator script 
[image: A black text on a white background

Description automatically generated]Clear the screen and displaying a welcome message.

@echo off is used here to suppress the echoing of commands in the script to the console. 
Without the @echo command, my terminal displays the directory root which is noisy  [image: ]
Collect user input using the set /p command to store string variables.Batch string interpolation used here by the double percentage symbols.
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Using the ‘/’ division operator, I calculate the average number of goals scored per match by dividing the total goals by the total matches played.
[image: ]
For a bit of fun and practice with if statements, I have included three paths each with different messages dependent on what the user’s favourite team is. 
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Finally, display the goals per game that the user’s team have scored. 
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Testing the script
Input as ‘Swansea City’ 
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Input as ‘Cardiff City’ 
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Lowercase matching
Script matches lowercase arguments aswell! 
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Doesn’t catch the space
The program doesn’t cater for user input without the correct spacing! Potential optimisation feature for the future. 
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Learning where to get PowerShell modules and scripts from. These are installable. 
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PS /Users/matthewalessandro/Documents> Get—-Process -Id 5887

NPM(K) PM(M) WS(M) CPU(s) Id SI ProcessName

0 0.00 36.78 0.00 5887 1 docker

PS /Users/matthewalessandro/Documents> [
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UW PICO 5.09 File: get_extensions.sh

#!/bin/bash

read
read
read
read
echo

—p "What is your first name?: " firstname
—p "What is your last name?: " lastname
-N 4 —p "Please enter your current extension number (must be 4 digits): " ext

-N 4 —-s —p "What access code would you like to use? (must be 4 digits): " access
"$firstname, $lastname, $ext, $access" >> extensions.csv
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peline input or the input and its properties do not match any of the parameters that take pipeline input.
PS /Users/matthewalessandro/Documents> clear

PS /Users/matthewalessandro/Documents> $Name = Read-Host "Enter your name" | Write-Host —-Foregroundcolor Cyan

Enter your name: Matt
Matt
PS /Users/matthewalessandro/Documents> [




image11.png
XX
EXAMPLES:
Save—-Help

Update—Help

Get-Help Get—-Process

Get-Help Get—Process -0Onl

Help Get-Process
Get-Process -?

Get-Help About_Modules :
Get-Help remoting

SEE ALSO:
about_Updatable_Help
Get-Help
Save—-Help
Update-Help

™ matthewalessandro — pwsh — 122x30

: Download help files from the internet and save

them on a file share.

: Downloads and installs help files from the

internet or a file share.

: Displays help about the Get-Process cmdlet.

ine

: Opens online help for the Get-Process cmdlet.

: Displays help about Get-Process one page at a

time.

: Displays help about the Get-Process cmdlet.

Displays help about PowerShell modules.

: Searches the help topics for the word "remoting."




image12.png
A
(- N N J @ matthewalessandro — pwsh — 110x26

[PS /Users/matthewalessandro/Documents/Learning> Get—ExecutionPolicy
Unrestricted
PS /Users/matthewalessandro/Documents/Learning> [
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>>

>> }

[PS /Users/matthewalessandro> 1s

Applications Documents Library Music Public
Desktop Downloads Movies Pictures

[PS /Users/matthewalessandro> cd ./Documents/
PS /Users/matthewalessandro/Documents> J}
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>>
>> }

PS /Users/matthewalessandro> ls

Applications  Documents Library Music Public
Desktop Downloads Movies Pictures

PS /Users/matthewalessandro> cd ./Documents/

PS /Users/matthewalessandro/Documents> 1s

Learning img_dump repositories
0S 6 - Bash Scripts metallica_72_seasons_logo.jpeg

PS /Users/matthewalessandro/Documents> cd ./Learning/

PS /Users/matthewalessandro/Documents/Learning> ls

Mosh_Java Uni Stuff introduction_to_bash_scripting
PS /Users/matthewalessandro/Documents/Learning> mkdir powershell_learning

PS /Users/matthewalessandro/Documents/Learning> 1s

Mosh_Java introduction_to_bash_scripting

Uni Stuff powershell_learning

PS /Users/matthewalessandro/Documents/Learning> I




image15.png
v
(- N N J @ matthewalessandro — pwsh — 110x26

[PS /Users/matthewalessandro/Documents/Learning> Get—ExecutionPolicy
Unrestricted

[PS /Users/matthewalessandro/Documents/Learning> 1ls

Mosh_Java introduction_to_bash_scripting

Uni Stuff powershell_learning

[PS /Users/matthewalessandro/Documents/Learning> cd ./powershell_learning/
PS /Users/matthewalessandro/Documents/Learning/powershell_learning> [
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[PS /Users/matthewalessandro/Documents/Learning> Get—ExecutionPolicy
Unrestricted

[PS /Users/matthewalessandro/Documents/Learning> 1ls

Mosh_Java introduction_to_bash_scripting

Uni Stuff powershell_learning

[PS /Users/matthewalessandro/Documents/Learning> cd ./powershell_learning/

[PS /Users/matthewalessandro/Documents/Learning/powershell_learning> New-Item test.rtf

Directory: /Users/matthewalessandro/Documents/Learning/powershell_learning

UnixMode User Group LastWriteTime Size Name
-rw—-r——r—— matthewale staff 18/03/2024 15:37 0 test.rtf
ssandro

PS /Users/matthewalessandro/Documents/Learning/powershell_learning> [
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[IPS /Users/matthewalessandro/Documents/Learning/powershell_learning> pwd

Path

/Users/matthewalessandro/Documents/Learning/powershell_learning

PS /Users/matthewalessandro/Documents/Learning/powershell_learning> [
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#!/bin/bash

read —-p "What is your first name?: " firstname
read —-p "What is your last name?: " lastname
1




image20.png
Uw PICO 5.09

#!/bin/bash

read —-p "What is your first name?: " firstname
read —-p "What is your last name?: " lastname

iead -N 4 —p "Please enter your current extension number (must be 4 digits): " ext

File: get_extensions.sh
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UW PICO 5.09 File: get_extensions.sh

#!/bin/bash

read —-p "What is your first name?: " firstname

read —-p "What is your last name?: " lastname

read -N 4 —p "Please enter your current extension number (must be 4 digits): " ext
read -N 4 —-s —p "What access code would you like to use? (must be 4 digits): " access
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[+ phonebook_bash_project chmod 755 get_extensions.sh

[+ phonebook_bash_project 1s -1

total 16

-rw-r——r—@ 1 matthewalessandro staff 3013 25 Mar 15:20 Terminal Saved Output.txt
-rwxr—-xr-x 1 matthewalessandro staff 335 25 Mar 15:20 get_extensions.sh

-» phonebook_bash_project I
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[+ phonebook_bash_project ./get_extensions.sh

What is your first name?: Jack

What is your last name?: Daniels

Please enter your current extension number (must be 4 digits): 0001
What access code would you_like to use? (must be 4 digits): 2345
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[+ phonebook_bash_project ./get_extensions.sh

What is your first name?: Jack

What is your last name?: Daniels

Please enter your current extension number (must be 4 digits): 0001
What access code would you like to use? (must be 4 digits): 2345

[+ phonebook_bash_project cat extensions.csv

John, Smith,1234,4321Jack,Daniels, 9001, 2345

- phonebook_bash_project []
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#!/bin/bash

read —p "What is your first name?: * firstname
read —p "What is your last name?: " lastname

rea& N 4 —p “Please enter your current extension number (must be 4 digits): " ext
ech

read -N 4 -s —p “What access code would you like to use (must be 4 digits)?: " access

echo
echo "$firstname, $lastname, $ext, $access" >> extensions.csy
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[+ phonebook_bash_project ./get_extensions.sh

What is your first name?: Pepsi

What is your last name?: Max

Please enter your current extension number (must be 4 digits): 0098

What access code would you like to use? (must be 4 digits): 4567

[+ phonebook_bash_project cat extensions.csv
John, Smith,1234,4321Jack,Daniels, 0001, 2345
Pepsi,Max, 0098, 4567

- phonebook_bash_project []
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@echo off
cls

echo Average goals per match calculator!
echo.
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[C:\Users\matth\Desktop>set /p name=Please enter your name:
Please enter your name:
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set /p name=Please enter your name:

set /p team=Please enter your favorite football team:

set /p goals=Please enter the total number of goals scored by %team% this season:

set /p matches=Please enter the total number of matches played by %team% this season:
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set /a average_goals=goals / matches
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if /i "%team%"=="Swansea City" (
echo Wise choice %name%! Jack Army!
) else if /i "%team%"=="Cardiff City" (
echo Poor choice %name%! Not the Bluebirds!
) else (
echo Your favourite team is %teami%.
)
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echo.
echo In this football season, %team% has scored an average of %average_goals% goals per match.
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Average goals per match calculator!

Please enter your name: Matt

Please enter your favourite football team: Swansea City

Please enter the total number of goals scored by Swansea City this season: 52
Please enter the total number of matches played by Swansea City this season: 43
Wise choice Matt! Jack Army!

In this football season, Swansea City has scored an average of 1 goals per match.
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Average goals per match calculator!

Please enter your name: Matt

Please enter your favourite football team: Cardiff City

Please enter the total number of goals scored by Cardiff City this season: 48
Please enter the total number of matches played by Cardiff City this season: 43
Poor choice Matt! Not the Bluebirds!

Tn this football season, Cardiff City has scored an average of 1 goals per match.
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Average goals per match calculator!

Please enter your name: Matt

Please enter your favourite football team: swansea city

Please enter the total number of goals scored by swansea city this season: 52
Please enter the total number of matches played by swansea city this season: 43
Wise choice Matt! Jack Army!

In this football season, swansea city has scored an average of 1 goals per match.
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Average goals per match calculator!

Please enter your name: Matt
please enter your favourite football team: SwanseaCity

Please enter the total number of goals scored by SwanseaCity this season: 52
Please enter the total number of matches played by SwanseaCity this season: 43
Your favourite team is SwanseaCity.

In this football season, SwanseaCity has scored an average of 1 goals per match.
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