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Introduction

This report will provide a general overview and the key functions of Operating systems (0S), mainly
Windows and Linux, while also giving examples of some basic commands and scripts that can be
used and created in each of the mentioned 0S’s.

Key functions of general Operating Systems

An operating system (OS) is vital software that runs on a computer that allows users to communicate
with the device [1].

User
System Application
Software Software

Figure 1: OS process [2]

Some functions of an OS include password protection. Monitoring device health and detecting
errors, troubleshooting issues, while keeping a system functionalities record. Managing the
processor and memory to decide, coordinate and execute tasks to allow different programs and
software to run. Handling the input and output and any programs and processes. Managing the file
system and all operations regarding the storage of data and access to files. [3].

A kernel is a core component as it manages the operations of memory and the CPU. Its main tasks
are the managements of disks, tasks and memory and it keeps a table of any active processes [4].

A computer uses storage which is where files are permanently saved and memory for the temporary
storage of data [5]. The memory of a device or RAM is volatile meaning when the device is turned
off, the information is gone. Whereas the storage of a device is for long term data and uses a HDD or
SSD [6]. When there is a RAM shortage, a computer can switch to virtual memory. This moves data
into a paging file to free up RAM so a device can complete a task. However, can slow a device and so
increasing the RAM may be required [7]. A possible error that can occur on a device is a deadlock,




where multiple programs attempt to share the same resources and so block each other from
functioning [8].

The process manager handles the smooth running and removal of any CPU processes that are using
up the device’s memory [9]. The process life cycle follows the stages of a management system or
process as it goes through its life [10].
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Figure 2: Process Life Cycle {11]

A thread is a unit created during the execution of a process or application. When multiple threads
are executed at once, this is called multithreading, which shares resources distributed by the CPU
[12]. Context switching allows the CPU to run multiple processes as it stores data of an ongoing
process so that it can be reloaded from the same point it was stopped [13].

Another important component to the OS is a device driver. A driver is a software component that
allows the communication between an 0S5 and a device.
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Figure 3: Device Driver Process [14]

A file system manages files and makes it so a user can access and modify data [15]. A few examples
include the Resilient File System (ReFS) used with Windows OS [16]. The Linux OS commonly uses
the ext4 file system [17] and then the Apple File System (APFS) which is default for Mac users with
macOS version 10.13 or later [18]. A Distributed File System (DFS) enables users to access file
storage through a network. A DFS is useful for organisations as there is a layer of encryption for
security and their users have improved availability of files due to them being able to access
everything remotely [19].

There are also server OS. There is the Windows Server which provides support for various devices,
allows multitasking, and has a desktop GUI experience. The Linux OS has different distributions




which offer a high level of security, are open-source, but unlike Windows, do not provide long-term
support. Also, the macOS which is like Linux but is developed by Apple for their own devices [20].

A server will store, send, and receive data and can provide multiple services. There are different
types of servers depending on the task required. A web server that is used for the internet. An email
server, used for programs such as Outlook. A game server for connecting to online games. Streaming
video servers for applications such as Netflix and a proxy server for whenever there is a third-party
between a user’s computer and another server [21].

When using an OS there are different directories accessible through command prompt:

/home —users home directory [22].

/etc — stores system configuration files [23].

Jusr — contains data such as documentation and libraries [24].
/boot — everything required for boot process [25].

Each directory and file have three user permission groups, the owner whose permissions apply only
to them. The group which has set permissions assigned to the entire group and then all user
permissions that apply to everyone using the system. There are also permission types. Read
permissions allows a user to read the contents of a file. Write permissions allow a user to write or
modify a file and execute permissions allow a user to execute a file and view the directories contents
[26].

Linux File Permissions £ blog bytebytego.com

Binary Octal String Representation Permissions
000 0 (0+0+0) -—- Mo Permission
001 1 (0+0+1) -=X Execute
010 2 (0+2+0) -w- Write
011 3 (0+2+1) -wx Write + Execute
100 4 (4+0+0) r-- Read
101 5 (4+0+1) r-x Read + Execute
110 6 (4+2+0) - Read + Write
111 7 (4+2+1) WX Read + Write + Execute
Owner Group Other
rwxrw-rnr-x
r | Reaa [ 4] | P Read | 4 r | Read 4 |
W | Write or Edit 2 |7 W | Write or Edit 2| 6 - | NoPermission | 0 | B
X | Execute 1 - | NoPermission | O X | Execute 1

Figure 4: Linux File Permissions [27]

Linux file permissions can be broken down into an Octal method. The octal method uses numeric
representation to assign different digits for certain permissions [28]. Whereas there is also a
symbolic permissions method that uses letters instead [29].

Use of Windows OS CLI commands




IPCONFIG

IPCONFIG stands for Internet protocol Configuration and displays the IP address, Subnet Mask, and
other network values [30].

NETSTAT

8 Cormmand Prompt a

NETSTAT stands for Network Statistics and displays network status and protocol statistics of both
TCP and UDP connections [31].

SYSTEMINFO




SYSTEMINFO displays details about the computer being used, including its operating system and
hardware properties [32].

NOTEPAD

NOTEPAD allows the user to open the notepad application.

COLOR

W Command Promgt o

COLOR allows the user to change the colour of their Command Prompt. By using “color help” a user
can see a list of different values that can be used for a range of different colours [33].
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START allows the user to run a specific program [34].

WHOAMI

WHOAMI displays the current user of the system but can also be used with parameters to display
groups and privilege information [35].




TASKLIST




TASKLIST reveals a list of all the processes currently running on the device. This command can be
used with other parameters to display more detailed or specific information about different
processes [36].

MKDIR/DIR/RMDIR




B Command Prompt
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DIR displays a list of directories and their names. Also, showing the number of directories, the
number of bytes they use and the remaining free bytes [37]. MKDIR creates a new directory with a
name of choice [38]. RMDIR can be used to remove a directory [39].

ECHO

B Command Prompt
Microsoft Windows [Version 10.0.22066.1455]
(c) Microsoft Corporation. All rights reserved.

C:\Users\oje99>echo Hello
Hello

ECHO can be used to display a message. ECHO can be used to complete various tasks on the system
[40].

WMIC PRODUCT GET NAME

B Administrator: Command Prompt
Microsoft Windows [Version 10.8.22008.1455]

(c) Microsoft Corporation. All rights reserved.

C:\windows\system32>umic product get name

.18.1 pip Bootstrap (64-bit)

.10.1 Documentation (64-bit)

.18.1 Tcl/Tk Support (64-bit)

.18.1 Test Suite (64-bit)

.18.1 Utility Scripts (64-bit)

.18.1 Core Interpreter (64-bit)

Pokémon Trading Card Game Online
3.10.1 Executables (64-bit)
3.10.1 Development Libraries (64-bit)
3.108.1 Standard Library (64-bit)
16 Click-to-Run Extensibility Component
16 Click-to-Run Licensing Component
Launcher

wwwwww

psqlODBC_x64
Microsoft Visual C++ 2013 x64 Minimum Runtime - 12.0.40649
Microsoft Visual C++ 2019 X64 Minimum Runtime - 14.27.29916

Microsoft Visual C++ 2019 X64 Additional Runtime - 14.27.29016
ExpressVPN

Adobe Acrobat (64-bit)

Adobe Refresh Manager

Microsoft ODBC Driver 17 for SQL Server

AccessData FTK Imager

Oracle VM VirtualBox 7.8.6

Tableau 2022.3 (20223.22.1108.6821)

Microsoft Update Health Tools

HP Audio Switch

Microsoft Visual C++ 2013 x64 Additional Runtime - 12.0.40649
Autopsy




WMIC displays specific information about the system. Product get name displays a list of all the
applications that are installed on the device [41].

SFC /SCANNOW

B™ Administrator: Command Prompt
Microsoft Windows [Version 10.8.22000.1455]
(¢) Microsoft Corporation. All rights reserved.

C:\windows\system32>sfc /scannow

Beginning system scan. This process will take some time.

There is a system repair pending which requires reboot to complete. Restart
Windows and run sfc again.

SFC is used to scan and verify the integrity of the protected system files on the device and can fix
issues found. The “/scannow” parameter will repair files with problems after the system scan is
complete [42].

Use of Linux OS CLI commands

PWD

Activities ] Terminal ~ Sat 16:50
vboxuser@Linux-Bash: ~

File Edit View Search Terminal Help
inux-Bash:~S$ pwd

PWD stands for Print Working Directory and when used will display the name of the current
working directories path name [43].

WHOAMI




Activities [ Terminal v sat 16:53

’ vboxuser@Linux-Bash: ~
) File Edit View Search Terminal Help

nux-Bash:~$ whoami

WHOAMI displays the username of the user currently using the system [44].
MKDIR/DIR/RMDIR

Activities [ Terminal v sat 16:54
¢ vboxuser@Linux-Bash: ~
“) File Edit View Search Terminal Help

vboxuser@Linux-Ba 5 whoami

S mkdir test
v cuser@linus
Desktop A 0 Music Public test
Documents ) Pictures Templates Videos
e $ rmdir test
vboxuser@Linux-
Desktop Downlo Music Public videos
Documents xampl <te Pictures Templates
vboxu

.
&
=
S

DIR shows the directories, MKDIR can make a new directory and RMDIR can remove a directory [45].




DATE

Activities

i
") File Edit View Search Terminal Help

1 Terminal ~ Sat 16:54

vboxuser@Linux-Bash: ~

DATE displays the current date, time, and time zone.

CLEAR

Activities

) File Edit View Search Terminal Help

F1 Terminal = Sat 16:55

vboxuser@Linux-Bash: ~

vboxu i ash:-% da

m &




Activities [ Terminal v Sat 16:55
vboxuser@Linux-Bash: ~

File Edit View Search Terminal Help
vboxu @Linux-Bash:~$ I

H-EN Wi Noll: | NG

CLEAR removes all commands, giving the user an almost empty screen.
Ls/cD

Activities [ Terminal v sat 17:06
vboxuser@Linux-Bash: ~/Desktop
File Edit View Search Terminal Help
vboxuser@Linux-
op F
S cd Desktop
pesktops l




LS is used to show a list of contents in the current directory [46]. CD can change the current
directory they are working in. To change the root directory, use the “cd /” command [47].

TOUCH/ECHO/CAT

Activities [ Terminal v Sat 17:09

¢ vboxuser@Linux-Bash: ~
) File Edit view Search Terminal Help
er@Linux S touch Llinux_file

i echo "Hello test file!">>1linux_file
vb @ELin F cat linux_file
Hello test fil
vboxuser@Linux S I

iy
<
=
B
S

TOUCH can be used to create a file without any content [48]. To append text to the file you can use
the ECHO command along with the operator “>>". The CAT command calls the file and the text

within will be displayed [49].

FREE




Activities [E] Terminal = Sat 17:15
- vboxuser@Linux-Bash: ~
File Edit View Search Terminal Help
vboxu @Linux-Bash:~$ free
u e shared buff/cache available
Mem: 7 1147 B796 66 6558336
Swap: B 4

vboxuser@Linux-Bash: $I

»
@
=
B
A

FREE will display the RAM usage of the system. This includes total RAM, how much is being used,
how much is free, available RAM, swap space, shared amount, and cache amount [50].

HISTORY




Activities [ Terminal * Sat 17:34

) vboxuser@Linux-New: ~

File Edit View Search Terminal Help

vbox @Linux-New:~$ history
pwd

cd Desktop

cd home

clear

cd home

touch linux_file

echo "Hello test file!">>linux_file

cat linux_file

clear

free

clear

history
vboxuser@Linux-New

HISTORY will display a list of usually the last 500 commands a user has attempted. This can be
adjusted to show less commands or can be used as a search feature to find a recent match [51].

Activities ] Terminal ~ Sat 17:37
vboxuser@Linux-New: ~
Edit View Search Terminal Help
load average: ©.08, 8.30, 8.19
LOGIN@ IDLE JCPU PCPU WHAT

H) 17:30 ?xdm? 35 s 0.01s Jusr/lib/gdm3/
ser@Linux-New:




The W command will display the current time, how long the system has been running, the username
of who is logged onto the system and what they are currently doing [52].

UNAME

Activities ] Terminal = Sat 17:38

‘) vboxuser@Linux-New: ~
= File Edit view Search Terminal Help
vboxuser@Linux-N -
eneric #31-Ubuntu SMP Tue Jul 17

UNAME displays the general system information. The command along with -A will display all the
system information including the kernel name, version, release date, network node name, the name
of the device hardware, the platform, and the operating system [53].

TOP




Activities [] Terminal Sat 17:39
vboxuser@Linux-New: ~

File Edit view Search Terminal Help
nux-New:~$ top

44 up 9 min, 1 u erag . ,
220 total, 1 running, 175 sleeping, 0 stopped, @ zombie
0.7 us, 0.3 0.0 ni, 98.9 id, 0.1 wa, 0.0 hi, 0.0 si
8636940 total, 5875988 free, 1157996 us 1603036 buff/
2097148 total, 2097148 free, sed. 7207340

PR NI VIRT RES H¥MEM TIME+ COMMAND
4, .13 gnome-she+
Xorg
6 gnome-ter+

o

6 vboxuser

| 2
vboxuser
vboxuser
root
root
root
root
root
root
root
root
root 01 migration+
root ; B ; 3 8 .0 D:00.01 watchdog/@
root 20 0 C : D.0 B cpuhp/
root : : @ B S .8 8 D:00. cpuhp/1
root 0 g ; 3 S 8.6 ©0.€ 0:00.01 watchdog/1
root ; : ; 3_S 0. . 6 0:00. miaration+

o0

@

1

7

5

1

3

|

5 fwupd
3] D:00. kthreadd
g ;
0

8

;]

i)

8

0

oo o

orker 0+
ker fu+
O mm_percpu+
ftirgd+
rcu_sched
rcu_bh

o

oo

The TOP command shows a real time, interactive mode where a user can view statistics of processes
and the processes that are currently running on the system [54].

Scripts — Definitions of key elements

For both the Windows and Linux OS scripts, multiple elements were included:

Windows OS can use batch files even though they are years old and are less powerful than
PowerShell and bash files [55].

The Linux OS script runs using the bash scripting language.

Variables store and allow a script to call a particular piece of code, that can be from user input or
already set [56].

Goto commands - A labelled piece of code that direct the script to another labelled piece of code at
a different section of the script [57].

If statement - Creates conditions that when met will echo out a specific output. If there are multiple
conditions, there will be an else if (elif) statement and an else statement as the final condition [58].

Case statement - Used when there are multiple choices within a script and are usually used instead
of if statements to keep a script easier to read. There will be multiple choices and the script will echo
a specific output depending on the user’s choice [59].

While loop - Runs a piece of code for as long as the user input matches the set control. Until loop -
Runs a piece of code until the user input matches the set control. For loop - Iterates over a series of
numbers or words within a set string [60].




Array - Like a variable as it is used to store and call upon either pre-set or user inputted data.
However, an array can be used to store multiple values in one place [61].

Functions - Used to contain code that can be recalled without having to continuously write the same
piece of code [62].

Use of Windows OS scripts

For a copy of the script see Appendix C.

Initial script uses a function containing variables and an array. This is called to the main script and
the user inputs a name. If the user enters Holly as their name an if statement directs the code using
a goto command to echo out a set output that includes a for loop.

+

When the user inputs Owen, the script uses an else if condition, has a different output and goes to a
different section of code that calls upon the array and has another user input with more if statement
conditions.

The else condition echoes out a more basic output but is like the Owen example.




WINDOW:!

My name i am 23 years old. What

ame

s of animals in my

Choot

an animal from the list to

If the user inputs an animal that is not listed, the output will echo that there was an invalid choice
and loop until the user enters an animal listed.




ven and I am What is your name?

f animals in my hom

ist t rn
and th

Use of Linux OS scripts

For a copy of the script see Appendix D. To create, test and run this script, Replit was used [63].

bash main.sh
Hello, I am Winnie and I am 1 years old. My favourite food is duck. What 1s your name?

The script begins with the same sentence, but the food is randomised. The initial code is included
within a function, so the start of the script calls the function and then asks for user input.

If Holly is entered the script uses an If statement to take you to the correct part of the code. Another
user input is required with a simple Yes/No. One example shows the output when yes is entered
straight away. The second example shows when the user inputs no multiple times. The case
statement is used so if the input is yes or no it will run a specific section of code. The if statement
and until loop are used if the user enters no initially so that the code will continuously loop until the
answer is yes.

bash main.sh

Hello, I am Winnie and I am 1 years old. My favourite food is chicken. what is your name?
Holly
HL Mam, do you know where my sister is?

Yes/No?y
Awesome, lets go find her




bash main.sh
Helle, I am Winnie and I am 1 years old. My favourite food is lamb. What is your name?
holly
Hi Mam, do you know where my si! is?
Yes/No?No
Oh no, that is not good! Lets find her!
Come on we have to!

Yes/No?no

Come on we have to!
Yes/NoZn

Come on we have to!
Yes/No?N

Come on we have to!
Yes/No?Yes

Ya‘! Lets go!

If Owen is the input, the script is similar, other than different wording.

bash main.sh
Hello, I am Winnie and I am 1 years old. My favourite food 1s beef. What 1s your name?
Owen
Hi Dad, have you seen my sister?
Yes/No?y
Awesome, lets go find her

bash main.sh
Helle, I am Winnie and I am 1 years old. My favourite food is lamb. What is your name?
owen
Hi Dad, have you seen my sister?
Yes/No?no
Oh no, that is not good! Lets find her!
Come on we have to!
Yes/No?No
Come on we have to!
Yes/NoZYes
Yai! Lets go!

If Willow is the name entered. If the user enters yes, the script runs code that has a specific output.
The second example uses the case statement, while loop and if statement so the script loops until
the user enters yes.

bash main.sh
Hello, I am Winnie and I am 1 years old. My favourite food is beef. What is your name?
Willow
Wooo Willow I found you! Do you know where Mam and Dad are?
Yes/No?y
Awesome, lets go find them

bash main.sh
Hello, I am Winnie and I am 1 years old. My favourite food is lamb. what is your name?

Willow

Wooo Willow I found you! Do you know where Mam and Dad are?
Yes/No7No

Oh no, that is not good! Shall we go find them?

Come on we have to!

Yes/NoZn

Come on we have to!
Yes/No?Y

Yai! Lets go!

If the user enters a name other than those mentioned then it matches the else condition, the script
runs a completely different section of the code. If the user enters yes, then the script uses a for loop
to output a simple 10 count. If no is selected, then the script simply ends.




bash main.sh
Hello, I am Winnie and I am 1 years old. My favourite food is fish. What 1s your name?
James
Oh hi James, you are not my sister! But do you want to hear me count to 10?
Yes/No? y
1

2
3
4
iy
6
7
8
9
1

bash main.sh
Hello, I am Winnie and I am 1 years old. My favourite food is lamb. What is your name?
James
Oh hi James, you are not my sister! But do you want to hear me count to 107
Yes/No? No
0Oh okay, goodbye!
|

Conclusion

To conclude, there are multiple different OS available to use, but Windows and Linux are possibly
the most well-known. Windows OS was used through Command Prompt and Notepad++ which are
more familiar applications, whereas Linux tasks were conducted through a virtual machine and
Replit, both of which were less familiar. Having said this, they were easier to get familiar with due to
their simplified view and the error checking.

Overall, both OS are useful and can benefit a user in different ways, depending on how they plan to
use a device.

Reference List

[1] GCF Global, “What is an operating system?,” 2020. [Online]. Available:
https://edu.gcfglobal.org/en/computerbasics/understanding-operating-systems/1/.
[Accessed 21 03 2023).

[2]  Australia University of Wollongon, “Understanding operating systems,” N/A. [Online].
Available: https://www.uow.edu.au/student/learning-co-op/technology-and-
software/operating-
systems/#:~:text=The%20o0perating%20system's%20job,as%20disk%20drives%20and%20prin
ters.. [Accessed 21 03 2023).

[3]  A.Singh, “Functions of Operating System,” 2023. [Online]. Available:
https://www.geeksforgeeks.org/functions-of-operating-system/. [Accessed 21 03 2023].

[4] GeeksforGeeks, “Kernel in Operating System,” 2022. [Online]. Available:
https://www.geeksforgeeks.org/kernel-in-operating-system/. [Accessed 22 03 2023].




[5]

(6]

[7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

(15]

[16]

(17]

(18]

D. Horowitz, “Difference Between Computer Memory vs Storage,” 2022. [Online]. Available:
https://www.hp.com/us-en/shop/tech-takes/computer-memory-vs-storage. [Accessed 22 03
2023).

M. Clancy, “What's the Diff: RAM vs. Storage,” 2022. [Online]. Available:
https://www.backblaze.com/blog/whats-diff-ram-vs-storage/. [Accessed 22 03 2023].

Tech Monitor, “What is virtual memory?,” 2023. [Online]. Available:
https://techmonitor.ai/what-is/what-is-virtual-memory-4929986. [Accessed 22 03 2023].

Tech Target Contributer , “Definition deadlock,” 2021. [Online]. Available:
https://www.techtarget.com/whatis/definition/deadlock. [Accessed 22 03 2023].

DELL, “Operating System - Process Scheduling,” 2020. [Online]. Available:
https://srinix.org/lecture_notes/Materials_2020_21/CSE/5TH%20SEM/0S%28MOD-
2%29.pdf. [Accessed 22 03 2023].

Centre for Chemical Process Safety, “Process Life Cycle,” N/A. [Online]. Available:
https://www.aiche.org/ccps/resources/glossary/process-safety-glossary/process-life-cycle.
[Accessed 22 03 2023].

Javed, “Process,” N/A. [Online]. Available: http://www.cs.kent.edu/~javed/class-0S10S/0S-
ALO5.pdf. [Accessed 22 03 2023].

B. Burns, “What Is Multithreading: A Guide to Multithreaded Applications,” 2020. [Online].
[Accessed 22 03 2023).

P. Shah, “CPU Context Switching in 0S,” 2022. [Online]. Available:
https://www.scaler.com/topics/operating-system/context-switching-in-os/. [Accessed 22 03
2023].

Microsoft, “What is a driver?,” 2022. [Online]. Available: https://learn.microsoft.com/en-
us/windows-hardware/drivers/gettingstarted/what-is-a-driver-. [Accessed 22 03 2023].

T. King, “File System Comparison: NTFS, FAT32, exFAT, and EXT, Which File System Should |
Use,” 2023. [Online]. Available: https://www.easeus.com/diskmanager/file-system.html.
[Accessed 24 03 2023].

Microsoft, “Resilient File System (ReFS) overview,” 2023. [Online]. Available:
https://learn.microsoft.com/en-us/windows-server/storage/refs/refs-overview. [Accessed 24
03 2023].

PhoenixNAP Global IT Services, “Introduction to the Linux File System,” 2020. [Online].
Available: https://phoenixnap.com/kb/linux-file-
system#:~:text=The%20ext4%20file%20system%20is,2008%20with%20Linux%20kernel%202.
6. [Accessed 24 03 2023).

Apple, “File system formats available in Disk Utility on Mac,” N/A. [Online]. Available:
https://support.apple.com/en-gb/guide/disk-utility/dsku19ed921c/mac. [Accessed 24 03
2023).




[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

[31]

[32]

R. Arel, “distributed file system (DFS),” 2022. [Online]. Available:
https://www.techtarget.com/searchstorage/definition/distributed-file-system-DFS.
[Accessed 2503 2023).

PhoenixNAP Global IT Services, “Server Operating Systems: Server OS Types & How to
Choose,” 2022. [Online]. Available: https://phoenixnap.com/kb/server-operating-system.
[Accessed 2503 2023].

HP, “What Does a Server Do?,” 2020. [Online]. Available: https://www.hp.com/us-
en/shop/tech-takes/what-does-a-server-do. [Accessed 25 03 2023].

TLDP, “/home,” N/A. [Online]. Available: https://tldp.org/LDP/Linux-Filesystem-
Hierarchy/html/home.html. [Accessed 28 03 2023].

NetApp, “The /etc directory,” 2013. [Online]. Available:
https://library.netapp.com/ecmdocs/ECMP1155684/html/GUID-06DD6AEA-FD2B-453C-
8EBF-
545FEE8CACBO.html#:~:text=The%20%2Fetc%20directory%20is%20contained,s0%20by%20te
chnical%20support%20personnel.. [Accessed 28 03 2023].

TLDP, “fusr,” N/A. [Online]. Available: https://tldp.org/LDP/Linux-Filesystem-
Hierarchy/html/usr.html. [Accessed 28 03 2023].

TLDP, “/boot,” N/A. [Online]. Available: https://tldp.org/LDP/Linux-Filesystem-
Hierarchy/html/boot.html. [Accessed 28 03 2023].

THE LINUX FOUNDATION, “Classic SysAdmin: Understanding Linux File Permissions,” 2022.
[Online]. Available: https://www.linuxfoundation.org/blog/blog/classic-sysadmin-
understanding-linux-file-permissions. [Accessed 28 03 2023].

Blog BytebyTego, “Linux File Permissions,” N/A. [Online]. Available:
https://pbs.twimg.com/media/FULaVQoUEAE4Unj.jpg:large. [Accessed 28 03 2023].

S. N. Hegde, “Linux permissions: An introduction to chmod,” 2019. [Online]. Available:
https://www.redhat.com/sysadmin/introduction-chmod. [Accessed 29 03 2023].

IBM, “Using a symbolic mode to specify permissions,” 2022. [Online]. Available:
https://www.ibm.com/docs/en/zo0s/2.2.0?topic=directories-using-symbolic-mode-specify-
permissions. [Accessed 29 03 2023].

Microsoft, “ipconfig,” 2023. [Online]. Available: https://learn.microsoft.com/en-us/windows-
server/administration/windows-commands/ipconfig . [Accessed 31 03 2023].

Microsoft, “netstat,” 2023. [Online]. Available: https://learn.microsoft.com/en-us/windows-
server/administration/windows-commands/netstat . [Accessed 3103 2023].

Microsoft, “systeminfo,” 2023. [Online]. Available: https://learn.microsoft.com/en-
us/windows-server/administration/windows-commands/systeminfo . [Accessed 31 03 2023].




[33]

(34]

[35]

(36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

Microsoft, “color,” 2023. [Online]. Available: https://learn.microsoft.com/en-us/windows-
server/administration/windows-commands/color . [Accessed 31 03 2023].

Microsoft, “start,” 2023. [Online]. Available: https://learn.microsoft.com/en-us/windows-
server/administration/windows-commands/start . [Accessed 31 03 2023].

Microsoft, 2023. [Online]. Available: https://learn.microsoft.com/en-us/windows-
server/administration/windows-commands/whoami. [Accessed 31 03 2023].

Microsoft, “tasklist,” 2023. [Online]. Available: https://learn.microsoft.com/en-us/windows-
server/administration/windows-commands/tasklist . [Accessed 31 03 2023].

Microsoft, “dir,” 2023. [Online]. Available: https://learn.microsoft.com/en-us/windows-
server/administration/windows-commands/dir . [Accessed 31 03 2023].

Microsoft, “mkdir,” 2023. [Online]. Available: https://learn.microsoft.com/en-us/windows-
server/administration/windows-commands/mkdir. [Accessed 31 03 2023].

Microsoft, “rmdir,” 2023. [Online]. Available: https://learn.microsoft.com/en-us/windows-
server/administration/windows-commands/rmdir . [Accessed 31 03 2023].

Microsoft, “echo,” 2023. [Online]. Available: https://learn.microsoft.com/en-us/windows-
server/administration/windows-commands/echo . [Accessed 31 03 2023].

Cyberithub, “20 Useful wmic command examples in Windows | Cheat Sheet,” 2021. [Online].
Available: https://www.cyberithub.com/20-useful-wmic-command-examples-in-windows-
cheat-sheet/ . [Accessed 31 03 2023].

Microsoft, “sfc,” 2023. [Online]. Available: https://learn.microsoft.com/en-us/windows-
server/administration/windows-commands/sfc . [Accessed 31 03 2023).

JavaTPoint, “Linux pwd Command,” N/A. [Online]. Available:
https://www.javatpoint.com/linux-pwd . [Accessed 02 04 2023].

GeeksforGeeks, “whoami command in Linux with example,” 2021. [Online]. Available:
https://www.geeksforgeeks.org/whoami-command-linux-example/ . [Accessed 02 04 2023].

The Geek Diary admin, “mkdir and rmdir Command Examples in Linux,” N/A. [Online].
Available: https://www.thegeekdiary.com/mkdir-and-rmdir-command-examples-in-linux/.
[Accessed 02 04 2023].

JavaTPoint, “Linux Is command,” N/A. [Online]. Available: https://www.javatpoint.com/linux-
Is. [Accessed 02 04 2023].

GeeksforGeeks, “cd command in Linux with Examples,” 2021. [Online]. Available:
https://www.geeksforgeeks.org/cd-command-in-linux-with-examples/ . [Accessed 02 04
2023).

B. Rani, “touch command in Linux with Examples,” 2021. [Online]. Available:
https://www.geeksforgeeks.org/touch-command-in-linux-with-examples/. [Accessed 02 04
2023].




[49] GeeksforGeeks, “Cat command in Linux with examples,” 2021. [Online]. Available:
https://www.geeksforgeeks.org/cat-command-in-linux-with-examples/ . [Accessed 02 04
2023).

[S0] B. Marijan, “Using the Linux free Command,” 2021. [Online]. Available:
https://phoenixnap.com/kb/free-linux-command#. [Accessed 02 04 2023].

[S1] MediaTemple, “USING THE HISTORY COMMAND,” N/A. [Online]. Available:
https://mediatemple.net/community/products/dv/204404624/using-the-history-command#
. [Accessed 02 04 2023].

[52] R.Marmanadal, “w command in Linux with Examples,” 2019. [Online]. Available:
https://www.geeksforgeeks.org/w-command-in-linux-with-examples/ . [Accessed 02 04
2023].

[53] A. Goel, “uname command in Linux with Examples,” 2021. [Online]. Available:
https://www.geeksforgeeks.org/uname-command-in-linux-with-examples/ . [Accessed 02 04
2023].

[54] GeeksforGeeks, “top command in Linux with Examples,” 2022. [Online]. Available:
https://www.geeksforgeeks.org/top-command-in-linux-with-examples/ . [Accessed 02 04
2023).

[S5] C.Hoffman, “How to Write a Batch Script on Windows,” 2017. [Online]. Available:
https://www.howtogeek.com/263177/how-to-write-a-batch-script-on-windows/ . [Accessed
03 04 2023).

[56] D. Hayward, “How-to Basics Bash Scripting Part 1,” no. 1318, 2014.

[57] Microsoft, “goto,” 2023. [Online]. Available: https://learn.microsoft.com/en-us/windows-
server/administration/windows-commands/goto . [Accessed 29 03 2023].

[58] PhoenixNap Global IT Services, “Bash if elif else Statement: A Comprehensive Tutorial,” 2021.
[Online]. Available: https://phoenixnap.com/kb/bash-if-
statement#:~:text=The%20if%2 0elif%20else%20statement,making%20process%20during%20
a%20program.. [Accessed 29 03 2023].

[S9] Linuxize, “Bash Case Statement,” 2019. [Online]. Available: https://linuxize.com/post/bash-
case-statement/. [Accessed 29 03 2023).

[60] TLDP, “ Loops for, while and until,” N/A. [Online]. Available: https://tldp.org/HOWTO/Bash-
Prog-Intro-HOWTO-7.html. [Accessed 29 03 2023].

[61] PTC, “Arrays and Variables,” N/A. [Online]. Available:
https://support.ptc.com/help/arbortext/r8.0.1.0/en/index.html#page/Program/acl_ref/helpl
94.html. [Accessed 29 03 2023].

[62] Linuxize, “Bash Functions,” 2020. [Online]. Available: https://linuxize.com/post/bash-
functions/?utm_content=cmp-true . [Accessed 29 03 2023].




[63] Replit, “Replit,” N/A. [Online]. Available: https://replit.com/. [Accessed 25 03 2023].

[64] Great Learning Team, “What is Operating System (0S)? Definition, Types, and Functions,”
2023. [Online]. Available: https://www.mygreatlearning.com/blog/what-is-operating-system/
. [Accessed 21 03 2023].

[65] Indeed Editorial Team, “Types of Operating Systems (With OS Functions and Examples),”
2023. [Online]. Available: https://www.indeed.com/career-advice/career-
development/types-of-operating-systems. [Accessed 24 03 2023].

Bibliography

Links that were used during the research stages, however, were not used within the report.

1. https://isaaccomputerscience.org/concepts/sys os role of os?examBoard=all&stage=all

2. https://www.w3schools.in/operating-system/deadlocks

3. https://learn.microsoft.com/en-us/windows-server/ad ministration/windows-

commands/windows-commands

4. https://www.javatpoint.com/linux-fhs-binary-directories#:~:text=%2Fopt-
,%2Fbin,directory%20doesn't%20contain%20directories.

5. https://eng.libretexts.org/Bookshelves/Computer Science/Operating Systems/Linux_-
The Penguin_Marches On_(McClanahan)/04%3A Managing Linux Storage/4.08%3A The
dev_Directory

6. https://tldp.org/LDP/Linux-Filesystem-Hierarchy/html/mnt.html

7. https://www.linuxadictos.com/en/get-to-see-the-file-permissions-octal-format.html

Appendices
Appendix A — Tutorial Activity

There are multiple different types of OS being used today, some of which include Batch, Time-
sharing/Multitasking, Distributed, Network, Real-time, and Mobile [64].

A Batch 0S is typically used for payroll systems, data entries and banking statements due to the
system dividing up all the tasks so that everything processes faster and easier, this is beneficial for
more time-consuming tasks. However, they can be costly, and any failures can be challenging to
debug and can create backlogs.

Time-sharing/Multitasking OS can include Unix and differ from Batch as they allocate a task with a
set time before switching to another task. This OS has a quick response time and low idle time, while
also reducing the risk of duplicating software, but there is a possible problem with the security of the
user’s data and the integrity of their programs.




A Distributed OS has multiple computers communicating together over a shared network meaning it
will serve multiple applications and users which makes it useful for airline controls and some
different networks. This allows for faster data exchanges, more scalability and makes remote
working possible. if one site fails then the entire system should not suffer much disruption, but if the
primary network fails then the entire system will shut down. They are also expensive and require
high levels of expertise.

Network OS are installed on severs which allows a user to manage the data, groups, and
applications. Network OS are used by Microsoft Windows, Linux and macOS X and it allows users to
access and share files and devices. This OS is typically upgraded regularly and are expensive, but the
security issues are usually easier to handle, and the upgrades allow for new technology to be
integrated.

Real-time OS are used for systems that are usually highly sensitive and are under strict time
constraints, so are used for scientific and medical tasks and military situations. Due to the time
constraints, the systems are usually free of issues and quickly shift between tasks to make sure
everything is completed on time, but due to the complexity they are expensive and difficult to
understand, while not having much capacity to simultaneously run tasks.

A Mobile OS are used for phones, tablets, and other small smart devices. They allow a user to access
applications installed on the device and can manage wireless network connections. They are usually
easy to operate, however, they can put a strain on the device’s battery life [65].
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Appendix C — Batch Script

@echo off




set Namel=0wen

set /A Age=23

set Farm[0]=dogs

set Farm[1]=rabbits

set Farm[2]=guinea pigs
set Farm|[3]=rats

set Farm[4]=hamster

set Farm[5]=chinchillas

:Greetings
echo Hello! My name is %Name1% and | am %Age% years old. What is your name?
set /p input=Name:
if /i "%input%"=="Holly" (
echo Hi Holly, nice to see you! | hope you had a good day!
goto Animals
)else (
echo Hi %input%

goto Animalsl

call :Greetings

:Animals
echo When are you home? We have a lot of animals in the house to sort! Lets count how many:
for /L%%iin (1,1,19) do (
echo %%i
)
echo 19in total! That is so many!

goto End

Animalsl




echo | have lots of animals in my home! They are:
echo %Farm[0]%
echo %Farm[1]%
echo %Farm([2]%
echo %Farm[3]%
echo %Farm[4]%

echo %Farm[5]%

set /p choice=Choose an animal from the list to learn their names:

if "%choice%"=="dogs" (

echo You chose dogs! | have 2 corgis and they are named Winnie and Willow.
) else if "%choice%"=="rabbits" (

echo You chose rabbits! | have a boy named Sox and 3 girls named Hunni, Nala and Sasa.
) else if "%choice%"=="guinea pigs" (

echo You chose guinea pigs! | have 8! They are Bucky, Barney, Wilma, Choobs, Cersei, Peggy, Polly
and Ginny.

) else if "%choice%"=="rats" (
echo You chose rats! | have 2 named Norman and Sheldon.
) else if "%choice%"=="hamster" (
echo You chose hamster! Her name is Colette.
) else if "%choice%"=="chinchillas" (
echo You chose chinchillas! They are brothers and are named Otto and Toto
Jelse (
echo Invalid choice. Please try again.

goto Animals1

goto End

:End




Pause

Appendix D — Bash Script

#!/bin/bash

Winnie () {

Welcome="Hello, | am"

Name="Winnie"

Age="1"

Food=("chicken" "lamb" "beef" "duck" "fish")
FavouriteFood=5{Food [SRANDOM % S{#Food[@]} ]}

echo "$Welcome SName and | am $Age years old. My favourite food is $FavouriteFood. What is
your name?"

}

Winnie
read Name
if [ "SName" =="Willow" ] || [ "SName" == "willow" ]
then
echo "Wooo Willow | found you! Do you know where Mam and Dad are?"
read -p "Yes/No?" Answer
case SAnswer in
Yes|yes|Y]y)
echo "Awesome, lets go find them";;
No|no|N|n)
echo "Oh no, that is not good! Shall we go find them?"

while [ "SAnswer" =="No" ] || [ "SAnswer" =="no" ] || [ "SAnswer" =="N"] || [ "SAnswer" ==
llnll ]

do
echo "Come on we have to!"

read -p "Yes/No?" Answer




if [ "SAnswer" == "Yes" ] || [ "SAnswer" =="yes" | || [ "SAnswer" =="Y"] || [ "SAnswer" =="y"

then

echo "Yay! Lets go!"
fi
done;;

esac

elif ["SName" =="Owen" ] | | [ "$Name" == "owen" ]
then
echo "Hi Dad, have you seen my sister?"
read -p "Yes/No?" Answer
case SAnswerin
Yes|yes|Y]y)
echo "Awesome, lets go find her";;
No|no|N|n)

echo "Oh no, that is not good! Lets find her!"

until [ "SAnswer" == "Yes" ] || [ "SAnswer" =="yes" ] || [ "SAnswer" =="Y"] || [ "SAnswer" ==
"yl

do

echo "Come on we have to!"

read -p "Yes/No?" Answer

if [ "SAnswer" == "Yes" ] | | [ "SAnswer" =="yes" ] || [ "SAnswer" =="Y"] || [ "SAnswer" =="y"
]

then

echo "Yay! Lets go!"
fi
done;;
esac

elif ["SName" =="Holly" ] || [ "SName" == "holly" ]

then




echo "Hi Mam, do you know where my sister is?"
read -p "Yes/No?" Answer
case SAnswer in
Yes|yes|Y]y)
echo "Awesome, lets go find her";;
No|no|N|n)

echo "Oh no, that is not good! Lets find her!"

until [ "SAnswer” =="Yes" ] | | [ "SAnswer" =="yes" ] || [ "SAnswer" =="Y"] || ["SAnswer" ==
"yl
do
echo "Come on we have to!"
read -p "Yes/No?" Answer
if [ "SAnswer" == "Yes" ] || [ "SAnswer" =="yes" ] || [ "SAnswer" =="Y"] || [ "SAnswer" == "y"
]
then
echo "Yay! Lets go!"
fi
done;;
esac
else

echo "Oh hi SName, you are not my sister! But do you want to hear me count to 10?"
read -p "Yes/No? " Answer
case SAnswer in
Yes|yes|Y|y)
for Number in {1..10..1}
do
echo SNumber
done;;
No|no|N|n)
echo "Oh okay, goodbye!";;

esac




fi
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