









[bookmark: _Toc164447084]Matthew Vincent Hatherly
[bookmark: _Toc164447085]2306287
[bookmark: _Toc164447086]Computer Architecture and Operating Systems
[bookmark: _Toc164447087]ACCA4022















Table of Contents
Matthew Vincent Hatherly	1
2306287	1
Computer Architecture and Operating Systems	1
ACCA4022	1
Key Functions of General Operating Systems	3
What are operating systems?	3
User Interface Provision (GUI & CLI)	3
	4
Task 1 - Use of Windows OS CLI Commands	7
Task 2 - Use of Linux OS CLI Commands	11
What is Linux?	11
	13
	13
	13
	13
	13
	13
	14
Use of Windows OS Scripts	14
Use of Linux OS Scripts	16
Conclusion	18
Reference List	19
Appendix	21
Engagement with 1 certified course	21
What are the different types of operating systems?	22
Mobile Operating Systems	22
Network Operating Systems	22
Embedded & Real-time Operating Systems.	23
AI and Quantum Operating Systems	23






[bookmark: _Toc164447088]Key Functions of General Operating Systems
In this report, we will go over some of the key fundamentals of operating systems, including the different types of operating systems, as well as Windows and Linux OS CLI commands, and Windows and Linux OS Scripts, as well as a conclusion, reference list and appendix.
[bookmark: _Toc164447089]What are operating systems?
An operating system is [1] “the program that, after being initially loaded into the computer by a boot program, manages all of the other application programs in a computer.” Some instances wherein you may look to use an operating system could be because “many common tasks, such as sending a network packet or displaying text on a standard output device, such as a display, can be offloaded to system software that serves as an intermediary between the applications and the hardware.” Because of this, we know that operating systems hold a great performance. Generally, there are three essential functions of an operating system. These include the UI, application management and device management.
 The importance of the UI is because [1] “every system requires a UI, enabling users and administrators to interact with the OS in order to set up, configure and even troubleshoot the operating system and its underlying hardware.”
The reason why application management is important is because [1] “An operating system handles the launch and management of every application. This typically supports an array of behaviors, including timesharing multiples processes, or threads, so that various tasks can share the available processors’ time; handling interruptions that applications produce to gain a processors’ immediate attention, ensuring there is enough memory to execute the application and its corresponding data without interfering with other processes; carrying out error handling that can gracefully remove an application’s processes; and performing memory management without disrupting other applications or the OS.”
[bookmark: _Toc164447090]User Interface Provision (GUI & CLI)
CLI stands for Command Line Interface, and this is a [22] “text-based interface used to interact with software and operating system by typing commands into the interface and receive a response in the same way.”
On the other hand, GUI stands for Graphical User Interface, and this is [22] “a visual-based interface which features the use of graphic images, including windows, icons, and menus. A mouse is the most common way to navigate through a GUI, although the keyboard is used sometimes. “Memory and Process Management
Memory And Process Management
The reason why memory management is important is because it [23] “is a method in the operating system to manage operations between main memory and disk during process execution. The main aim of memory management is to achieve efficient utilization of memory.”
In terms of process management, it [24] “refers to the set of activities involved in creating, scheduling, and terminating processes. A process management os can be thought of as an instance of a program that is currently executing on a computer system.”
File System Management.
[25] “File management in operating system is software that handles or manages the files present in computer software. “The operating system’s file system can manage individual and group files present in the computer system.”
Device Management (I/O devices & device drivers)
I/O, which stands for Input/Output, includes devices such [26] “mouse, keyboards, touch pad, disk drives, display adapters, USB devices, Bit-mapped screen, LED, Analog-to-digital converter, Ion/off switch, network connections, audio I/O, printers etc.”
[27] “A device driver is a piece of software that enables communication between an operating system or application and hardware or peripheral devices. It serves as a bridge between the different components of a computer, allowing them to interact with each other.”
System Security & Network Management
[28] “Operating system security (OS security) is the process of ensuring OS integrity, confidentiality and availability.” “OS security refers to specified steps or measures used to protect the OS from threats, viruses, worms, malware or remote hacker intrusions.”
[29] “Network management is the sum total of applications, tools and processes, used to provision, operate and maintain administer and secure network infrastructure. The overarching role of network management is ensuring network resources are made available to users efficiently and quickly. It leverages fault analysis and performance management to optimize network health.”
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This is the Performance Tab located within the Task Manager. Here you can review the performance of the CPU, RAM, Hard Disk, Ethernet and the GPU. As we can see in the screenshot, there is only a utilization level of the CPU of around 6%, so there is the potential for a lot more to give with this system than what is currently being done.
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This is the Task Manager Processes tab, wherein you can see the current applications running on the system, as well as how much space they are currently taking up.
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This is the Computer Management tool where you can view a number of different processes including the Device Manager, Performance and Storage.
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This is the Event Viewer window, on the applications tab, and we can see any potential errors which may have occurred during the running of programs on this system. As we can see from this screenshot.
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This is the disk management tool, which gives some disk information such as the capacity and the free space.








[bookmark: _Toc164447092]Task 1 - Use of Windows OS CLI Commands
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Dir – displays the list of contents in the current directory.
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Cls – clears the window.
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Help – displays a list of commands or help about a specific command.
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Echo – “Displays messages or turns on or off the command echoing feature.” [11]
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Dir more command – used to output text to the screen, e.g. up to a screen at a time.
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Taskmgr – Opens Task manager from command prompt.
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Ipconfig – “used to display information about your network configuration and refresh DHCP and DNS settings.” [9]
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WhoAmI – “Displays user, group and privileges information for the user who is currently logged on to the local system. If used without parameters, whoami displays the current domain and username.” [12]
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Ping – “Verifies IP-level connectivity to another TCP/IP computer by sending Internet Control Message Protocol (ICMP) echo Request” messages. [10]
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Netstat – Displays network information such as TCP addresses, active connections and listening ports.





[bookmark: _Toc164447093]Task 2 - Use of Linux OS CLI Commands
[bookmark: _Toc164447094]What is Linux?
[3] “Just like Windows, iOS, and Mac OS, Linux is an operating system. In fact, one of the most popular platforms on the planet. Android, is powered by the Linux operating system.”
Linux is also well known for being an open-source program. Per the Linux website, some benefits of this include “the freedom to run the program, for any purpose.”, “the freedom to study how the program works, and change it to make it do what you wish.” As well as “the freedom to distribute copies of your modified version to others.”
Overall, Linux has a lot of pros as an operating system, for instance, its reliability is a huge benefit, particularly, for those proficient with those with an understanding of computer systems.
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Pwd – prints your current working directory in the file system. (PWD = printing working directory). It prints out where you are.
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Date – prints out the date and time of your time zone.
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Whoami – outputs/prints your username.
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History – displays all the commands you have entered.
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Sudo – gain superuser privileges provided you are an admin of the system. You will need to enter your administrator password.
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Tree - Lists the directory. tree / lists the whole system directory from the root /. ‘Tree | less’ outputs one page/window at a time and you can go back and forth between outputs. ‘CTRL C’ on the keyboard to stop last command and return to prompt. Instead of ‘less’ you can use the ‘pg’ command.
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[bookmark: _Toc164447096]Grep – A “useful command to search for matching patterns in a file.” [5]
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[bookmark: _Toc164447098]CP – “you can use the cp command in Linux to copy files and directories form one location to another.” [8]
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[bookmark: _Toc164447100]CD – “stands for change directory. It is used to change the current directory of the terminal.” [6]
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Description automatically generated]Variables – This code displays my name and age.
User Input, if else Statement & Goto commands – This code prompts the user to enter their name, and then gives the option to confirm answer by typing 1 for yes or 2 for no.
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Functions – this script echoes if someone is there, and answers. In a webpage from tutorialspoint, [15] “a function is a set of statements organised together to perform a specific task. In batch scripts a similar approach is adopted to group logical statements together to perform a function.”



[bookmark: _Toc164447103]Use of Linux OS Scripts
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Description automatically generated]Loops – This code displays a shopping list using a loop format.

Arrays – This script says different weather in different countries. Unfortunately, the code command didn’t work as the command wasn’t found. However, the benefit of using arrays in bash scripting is that “script developers can efficiently organize, access, and manipulate data in a structured manner.” [14] 
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Functions – This code runs a script of a conversation between a man and a dog. The benefit of using functions in Bash Scripting is that you can “keep some of the variables local, which increases reliability”. [13]
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User Input – In this scenario, the user gets prompted with a question, and they have the freedom to answer with what they decide, and they will then be greeted with the name that they chose.
[image: A screen shot of a computer

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

Description automatically generated]


[bookmark: _Toc164447104]Conclusion
Overall, I feel like I have a far greater understanding of operating systems as a result of this assignment. Prior to going into this, I didn’t do much Bat Scripting or Bash Scripting, so it required a bit of a learning curve. However, after getting more practice and getting a better feel with using Command Line, identifying different processes in Task Manager, and writing Bat/Bash commands and scripts, I feel like I have a far greater understanding of the process and the functions. In addition to this, I feel like I have gained more of a familiarity with the different types of operating systems, and the variation between these.
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[bookmark: _Toc164447108]What are the different types of operating systems?
A webpage from KnowledgeHut states that there are 10 different types of operating systems. These include the Batch Operating System, wherein the users don’t have any direct contact with a computer, for instance, like a punch card. An advantage of this is that [2] “it can be used by more than one person at the same time.” However, a disadvantage of the Batch Operating System can be that “it’s hard to fix bugs in.”
According to a webpage from Keele University, the most popular operating systems are [3] “Microsoft Windows” which is deemed to account “for a huge 71.29% of the market”. Some other examples of popular operating systems include “MacOS”, “Linux”, “ChromeOS”, “Android” and “iOS”.
[bookmark: _Toc164447109]Mobile Operating Systems
There are several different types of mobile operating systems, however, by far and away the most common are iOS Android, and formerly, Windows mobile devices. With regards to iOS, which is the operating system that Apple uses for their iPhone and iPad devices, [16] “comes with the safari web browser for internet use, Apple Music application for playing music and Apple’s mail for managing your emails all pre-installed.” There is also Android, which is “owned by Google and powered by the Linux kernel, which can be found on a wide range of devices.” Windows mobile device updates were discontinued in 2019, however, those with phones that have a Windows Operating System can still use their devices.
[bookmark: _Toc164447110]Network Operating Systems
[17] “A network operating system is a set of software utilities that, working in conjunction with an operating system, provides the local area network (LAN) user interface and controls network operation. A network operating system communicates with the LAN hardware and enables users to communicate with one another and to share files and peripherals. Typically, a NOS provides file-to-print services, directory services and security. 
Some examples of network operating systems can include [18] “UNIX, Linux, Microsoft Windows 2008, Microsoft Windows Server 2003, Novell NetWare, Banyan’s VINES, Arisoft’s LANtastic, MAC OS X and BSD.”
[bookmark: _Toc164447111]Embedded & Real-time Operating Systems.
Real time operating systems are [19] “an operating system that guarantees to respond to events or tasks within a predefined time limit, regardless of the system load. This is essential for applications that require high reliability, predictability, and accuracy, such as industrial control, robotics, aerospace, or medical devices.”
On the other hand, an embedded operating system [19] “is an operating system that is tailored to run on a specific hardware platform, usually with limited resources, such as memory, processing power, or battery life. An EOS is often embedded in a device that performs a single or a few functions, such as a smartwatch.”
[bookmark: _Toc164447112]AI and Quantum Operating Systems
[20] “An artificial intelligence operating system (AIOS) is a form of system software that manages computer hardware and software resources and provides common services for computer programs via general artificial intelligence.”
Whereas, Quantum Operating Systems include [21] “computer hardware and algorithms that take advantage of quantum mechanics – to solve complex problems that classical computers or supercomputers can’t solve, or can’t solve quickly enough.”
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File Not Found

C:\Users\soac-azure>
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mmand Prompt

Isass.exe 856 Services o 19,10 K [N
suchost.exe 984 Services ° 28,668 K
Fontdrvhost . exe 1008 Console 1 2,516 K
Fontdrvhost .exe 1016 Services ° 2,664 K
svchost. exe 928 Services o 1a,84K
svchost . exe 1004 Services ° 8,720 K
LogonUT . exe 1092 Console 1 g2 K
dum. exe 1100 Console 1 41,160 K
svchost. exe 1228 Services © 102,876 K
svchost. exe 1312 Services ° 4,308 K
svchost. exe 1320 Services ° 4,964 K
svchost. exe 1396 Services ° 9,596 K
svchost. exe 148 Services o 11,772 K
svchost. exe 1464 Services o 14,838 K
svchost. exe 1532 Services o 23,024 K
svchost. exe 1548 Services o 13,732K
svchost. exe 1640 Services ° 6,116 K
svchost. exe 1672 Services ° 8,296 K
svchost. exe 1696 Services ° 9,264 K
svchost. exe 1724 Services o 10,232 K
svchost. exe 1768 Services ° 6,564 K
svchost. exe 1952 Services ° 4,284 K
svchost. exe 1968 Services ° 6,448 K
svchost. exe 1984 Services ° 4,900 K
svchost. exe 2024 Services ° 5,108 K
svchost. exe 1064 Services ° 4,968 K
svchost. exe 2060 Services o 10,532 K
svchost. exe 2116 Services ° 6,256 K
taskhostu.exe 2288 Services o 22,068 K
suchost.exe 2336 Services ° 8,932 K
svchost. exe 2372 Services ° 6,876 K
svchost. exe 2384 Services o 77,404 K
svchost. exe 2392 Services ° 7,612 K
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. Command Prompt

C:\Users>ipconfig

tindows TP Configuration

cthernet adapter Ethernet 4:

Connection-specific DNS Suffix . : xzpuulbagolunpnrn2s33kugsd.zx.internal.
loudapp..net

Link-local TPv6 Address . . . . . : fe89::8804:92d9:4bS5:136%0

IPv4 Address. . . . . . . ... .: 192.168.160.91

Subnet Mask .
Default Gateway .

255.255.254.0
192.168.160.1

SAIELEN
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Administrator: Command Prompt

C: \Users>uhoami
jmgulaazure\soac-azure

C:\Users>
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dministr

C:\Users>ping

nd Prompt

Usage: ping [-t] [-a] [-n count] [-1 size] [-f] [-i TTL] [-v TOS]
[-r count] [-s count] [[-J host-list] | [-k host-list]]
[-w timeout] [-R] [-5 srcaddr] [-c compartment] [-p]

[-41 [-

options:
-t

s
<
-»

count
size

s
oS

count
count
host-1ist
host-list
timeout

srcaddr
compartment

6] target_name

Ping the specified host until stopped.
To see statistics and continue - type Control-Break;

To stop - type Control-C.

Resolve addresses to hostnames.

Number of echo requests to send.

Send buffer size.

Set Don't Fragment flag in packet (IPvd-only).

Time To Live.

Type OF Service (IPv4-only. This setting has been deprecate

and has no effect on the type of service field in the IP
Header) .

Record route for count hops (IPvd-only).

Timestamp for count hops (IPv4-only).

Loose source route along host-1ist (IPva-only).

Strict source route along host-list (IPva-only).

Timeout in milliseconds to wait for each reply.

Use routing header to test reverse route also (IPv6-only).
Per RFC 5605 the use of this routing header has been
deprecated. Some systems may drop echo requests if

this header is used.

Source address to use.

Routing compartment identifier.

Ping a Hyper-V Network Virtualization provider address.
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Command Prompt

-4 Force using IPv4. ~
-6 Force using IPV6.
C: \Users>netstat
Active Connections
Proto Local Address Foreign Address state

TcP 192.168. 212.219.61.254:63826  ESTABLISHED
TCP 192.168. 168.63.120.16:32526  ESTABLISHED

TCP  192.168. 168.63.120.16:http  ESTABLISHED
TCP  192.168. 168.63.120.16:32526  ESTABLISHED
TCP  192.168. 20.90.156.3. ESTABLISHED
TCP  192.168. 20.90.156.32:https  ESTABLISHED

TCP 192.168.
TCP 192.168.
TCP 192.168.
TCP 192.168.
TCP 192.168.
TCP 192.168.
TCP 192.168.
TCP 192.168.
Tcp 192.168.

292-123-128-135:https CLOSE_WAIT
192.229.221.95:http  CLOSE_WAIT
292-123-128-152:https CLOSE_WAIT
292-123-128-152:https CLOSE_WAIT
292-123-128-152:https CLOSE_WAIT
292-123-128-152:https CLOSE_WAIT
292-123-128-152:https CLOSE_WAIT
292-123-128-152:https CLOSE_WAIT
168.63.129.16:http  ESTABLISHED

C:\Users>
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Loading.

lelcome to JS/Linux (i586)

Use "vFlogin username’ to connect to your account.
You can create a new account at https://vfsync.org/signup .
Use “export_file filename’ to export a file to your computer.
Imported files are written to the home directory.

localhost:~# pud
/root
localhost:~# [
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localhost:~# date
Thu Apr 18 12:18:12 UTC 2024
localhost:~# [
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:~# whoami
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localhost:~# history
pud
clear
date
whoami
clear
whoami
clear
history
localhost:~# |

NounsrwnkEe
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localhost:~# sudo

isage: sudo -h | K | -k |

isage: sudo -v [-AknS] [-g group] [-h host] [-p prompt] [-u user]

isage: sudo -1 [-AknS] [-g group] [-h host] [-p prompt] [-U user] [-u user]
[command]

isage: sudo [-AbEHKnPS] [-C num] [-g group] [-h host] [-p prompt] [-T timeout]
[-u user] [VAR-value] [-i|-s] [<command>]

isage: sudo -e [-AknS] [-C num] [-g group] [-h host] [-p prompt] [-T timeout]
[-u user] file ...

localhost:~# |
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localhost:~# tree
|— bench.py

[— hello.c

|— hello.js

L— readme. txt

@ directories, 4 files
localhost:~#





image22.png
BusyBox v1.31.1 () multi-call binary.

Usage: grep [-HhnllogsriwFE] [ /~F FILE [H

TLE]...

N] [-A/B/C N] PATTERN/-e PATTERN.

Search for PATTERN in FILEs (or stdin)

H Add “filename:" prefix
-h Do not add filename:" prefix

-n Add “line_no:" prefix

-1 Show only names of files that match

-L Show only names of files that don't match

- Show only count of matching lines

-0 Show only the matching part of line

-q Quiet. Return @ if PATTERN is found, 1 otherwise
v Select non-matching lines

-s Suppress open and read errors

-r Recurse

-i Ignore case

- Match whole words only

-x Match whole lines only

-F PATTERN is a literal (not regexp)

-E PATTERN is an extended regexp

m N Match up to N times per file
-AN  Print N lines of trailing context
-B N Print N lines of leading context
-CN_ Same as -AN -B N
-e PTRN Pattern to match
~f FILE Read pattern from file
localhost:~# J|
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[Localhost:~# cp
BusyBox v1.31.1 () multi-call binary.

Usage: cp [OPTIONS] SOURCE... DEST
Copy SOURCE(s) to DEST
-a Same as -dpR

-R,-r  Recurse
-d,-P Preserve symlinks (default if -R)

-L Follow all symlinks
H Follow symlinks on command line

-» Preserve file attributes if possible
-F Overurite

-i Prompt before overwrite

-1,-s  Create (sym)links

-T Treat DEST as a normal file

-u Copy only newer files

localhost:~# ||
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localhost:~# 1s
nch.py hello.c hello.js readme.txt  testfile.txt
localhost:~# |
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localhost:~# touch
BusyBox v1.31.1 () multi-call binary.

Usage: touch [-c] [-d DATE] [-t DATE] [-r FILE] FILE...
Update the last-modified date on the given FILE[s]

- Don't create files
-h Don't follow links
-d DT Date/time to use

-t DT Date/time to use

-r FILE Use FILE's date/time
localhost:~#
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) vrisbles - Notepad

File Edit Format View Help
echo off

set name-Matthew
set /A age-21

echo %name%

echo %age%

set info-My name is %name%, Ag
echo %info%

%age%, T am Young :0).

pause]
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) input - Notepad

File Edtt Format View Help
@Echo off

Name
Echo What Is Your Name?

Set /p Input-Name

Echo so %Thput% Is Your Name?

Echo 1 For Yes

Echo 2  For lo

Set /p Input-Answer

if %Input¥==1 (echo Thank You) else (goto Name
Pause
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continue .

7 loop - Notepsd

File Edtt Format View Help
@Echo off

For %&x in (123 4) do (
Echo %%
)

Pause
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) array - Notepad

File Edtt Format View Help

@Echo off

Set NameArray[@]-Tony

Set NameArray[1]-Charlie

Set NameArray[2]-Sparkie

Set NameArray[3]-Tango
Echo NemeArray[0]-%NameArray([@]%
Echo NemeArray[3]-%NameArray([3]%
Echo NemeArray[4]-%NameArray[4]%

Rem Assign new value

Set NameArray[3]-Zulu
Echo Assign new value to NameArray[3]
Echo NemeArray[3]-%NameArray([3]%

pause|
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3 funcions - Notepad

File Edit Fomat View Help
@Echo of f

:: Main Script
Echo Function are you there?
Call :function_echo

Exit /B

function_echo
Echo Yes, Hello my friend
Pause

Exit /B

Pause|
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>_ mainsh x +

>_ mainsh

1

@ N U s wN

#1/bin/bash

Varstring="Hi, my name is"
VarName="Mat thew"
VarAge="21"

echo $varString $VarName and I am $VarAge years

young.
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Hi, my name is Matthew and I am 21 years young.
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>_ mainsh x

>_ mainsh

@ N U s wN R

echo

i [
then
echo
else
echo
i

+

"Guess number between 1 and 107:
nunber
$number == 7];

“Congratulations, You guessed the Magic number."

“Number $number is not the magic number."
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Guess number between 1 and 10:
5

main.sh: line 3: [: missing "]*
Number 5 is not the magic number.
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v Run

ze[1;47m Shopping List:
*bread
*cereal
main.sh
replit.nix
milk
*eggs
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>_ mainsh x +

>_ mainsh
1 echo -e "ze[1;47m \e[1;31m Shopping list: \e[om"
2 for Shopping in *bread *cereal * milk *eggs
3 do
4 | echo -e "\e[1;33m $Shopping \e[om"
5 done




image37.png
>_ mainsh x +
>_ mainsh

1 #declare a 1 line array and echo out an index item

2 declare Array1=( "Array" "of" "Sunshine :0)" )
3 echo $(Array1[2] )

4 echo $(Array1 [0] )

5

6 #declare a multi line array and echo out an index item
7 declare -a Array2=(

8 [1]="Snowing"

9 [2]="Raining"

10 )

11 echo $(Array2[1] )

12

13 #declare a multi Lline Associative array and echo out an item
14 declare -A Array3=(

15 [Italy]="sunshine in Italy
16 [France]="Raining in France"

17 [Portugal]="Blue Sky in Portugal®
18 [spain]="Bright spells in Spain"
19 )

20 echo
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~  Run
main.sh:
main.sh:

main.sh:

: line 3: Array1[2]: command not found
: line 4: Arrayl: command not found
: line 11: Array2[1]: command not found
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what's your name?
Huh?

what is your name

Hey boy, What's your name?
Bash. HU Buddy :0)
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>_ mainsh x 4 >_ Console @ x @ shell +

>_ mainsh v mm £ AskAT 142ms on11:05:47, 0419 v/
1 #2. Dog says: main.sh: line 3: Array1[2]: command not found
z EpO h: line 4: Array1: nd not found
3 echo "Hey boy, What's your name?" main.sh: line 4: Arrayl: comal our
4 3 main.sh: line 11: Array2[1]: command not found
5 # 1. Script says:
6 echo "What's your name?" v Run [ AskAI 23ms on 11:08:40, 04/19
7 echo "Huh?"
8 echo "What is your name" m's your name?
9 Dog what is your name
echo *Bash. Hi Buddy :0)" Hey boy, what's your name?

Bash. Hi Buddy :0)
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What is your SuperHero name?

PostMan
Hello, PostMan
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>_ mainsh x 4+
>_ mainsh

1 #1/bin/bash

2 echo "What is your SuperHero name?"
3 read Hero_name

4 echo "Hello, $Hero_name"|
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