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1. Introduction
This report aims to demonstrate a general understanding of operating systems, defining their general functions and uses, with a particular focus on Windows and Linux operating systems.
2. Key Functions of General Operating Systems
An Operating System (OS) is a type of specialised software designed to manage and support the computer’s processes, memory and applications [1], acting as a medium for hardware and software, thereby allowing each to communicate with one another [2]. These provide a platform, through either a Graphical User Interface (GUI):
[image: ]
 Or Command Line Interface (CLI):
[image: ]
Through which a user can execute programs conveniently and efficiently [3]. Alternatively, instead of relying on user input, software can also make requests to the OS through a defined Application Program Interface (API) [4].
The core of the OS is known as the kernel. Loaded into memory from boot up to shut down, this specialised software is what allows the OS to act as the bridge between hardware and software, with responsibilities including allocation of memory to processes, switching of CPU time between processes, and the handling of interrupts – such as when opening other applications concurrently – preventing and mitigating conflicts between different processes [5] [6].
An OS has many ways it can support the hardware and software of a computer, with functions including:
· Memory and Process Management
Modern general operating systems are capable of multitasking, performing multiple operations and allowing different programs and software to run side by side [7]. To do this, an OS must also manage the memory, swapping between running, runnable and waiting processes. However, while this is simple to manage, design and implement, it often wastes memory space, due to the lack of support for multiple simultaneous programs. Thus, an OS can also use paging – where the memory is split into equal partitions that can be loaded or unloaded as needed [8].
Additionally, an OS can manage processes by splitting them into “threads”, which exist as processes within processes running in quasi-parallel. This allows individual processes (or multiple simultaneous processes, known as “multithreading”) to share the same address space and data within the CPU, which is more efficient; These mini-processes are lighter, i.e. easier and faster to create and destroy, and offer a performance boost to the system, allowing activities to overlap [9].
[image: Thread (computing) - Wikipedia][10]
· File Management
An OS can also provide a file management system. This file manager determines where and how files on a computer are stored (as well as making note of where in memory these are located), using available storage as efficiently as possible, while also providing efficient access to the files [11].
· Device Management (Input/Output Devices)
Operating Systems are responsible for the management and monitoring of device communication with the computer (through their respective drivers), usually through a dedicated device controller or manager [12], for example:
[image: ]
Input/Output devices are assigned to processes in accordance with their needs and priorities. When not in use, the OS may also deallocate devices, either temporarily or permanently [13]. A process may require various resources, such as CPU time, file access, access to disk drivers, and so on. If available, the OS will assign the necessary resources to the process – if not however, any allocation will be postponed until said resources become available.
Additionally, depending on the type of OS, some are more specialised towards other functions than others. For example, a Batch Operating System (BOS) is one that allows multiple users to use it, without direct communication between each other [14]. Because of this, a BOS will be very efficient in terms of resource usage, but managing the users themselves may be difficult, in part because users will need to wait their turn to make use of system resources [14]. However, this is only true in a simple BOS – the alternative solution to this would be to use a Multi-programming System, which allows for multiple simultaneous active users [15].
3. Use of Windows OS CLI Commands
Windows has two main command line shells – the Command Prompt, and PowerShell. The former was the first to be developed, specialising in the automation of routine tasks through batch files (.bat), such as backups, account management, and logging [16]. Nevertheless, it is capable of many different tasks, with all versions of Windows containing a set of Win32 commands built in [16].
In a networking position, one of the most useful commands is “ipconfig,” which displays all current system TCP/IP network configuration values, including things like MAC addresses, IPv4 addresses, and IPv6 addresses; the command additionally refreshes DHCP and DNS settings [17]. For example:
[image: ]
[image: ]
[image: ]
The above screenshot displays additional information due to the “/all” parameter added. This means the CLI will display the full TCP/IP configuration for all connected adapters, such as network cards and adapters, physical interfaces, and logical connections (such as dial-up connections) [17]. Other possible ipconfig parameters include:
· /displaydns 
– Displays contents of the DNS client resolver cache.
· /flushdns 
– Flushes and resets contents of the DNS client resolver cache.
· /registerdns 
– Initiates manual dynamic registration for DNS names and IP addresses that are configured at a computer.
· /release [<adapter>] 
– Sends a DHCPRELEASE message to the DHCP server to release the current DHCP configuration and discard the IP address configuration for either all adapters (if an adapter is not specified) or for a specific adapter if the adapter parameter is included.
· /release6 [<adapter>] 
– Same as above, only the message is sent to the DHCPv6 server, discarding the IPv6 configuration for either all adapters, or a specified adapter.
· /renew [<adapter>] 
– Renews DHCP configuration for all adapters (if an adapter is not specified) or for a specific adapter if the adapter parameter is included.
· /renew6 [<adapter>] 
– Same as above, only it renews the DHCPv6 configuration instead.
· /setclassid <adapter>[<classID>] 
– Configures the DHCP class ID for a specified adapter. To set the DHCP class ID for all adapters, use the asterisk (*) wildcard character in place of adapter.
· /showclassid [<adapter>] 
– Displays the DHCP class ID for a specified adapter. Like /setclassid, asterisk can be used to show the DHCP class IDs for all adapters.
Following on from useful networking commands, the “arp -a” command-parameter pair displays entries in the Address Resolution Protocol (ARP) cache [18]. This contains one or more tables that store IP address and their resolved ethernet or token ring physical addresses, like so:
[image: ]
Used without parameters, “arp” displays help information:
[image: ]
Another useful command is the “tasklist” command, which displays a list of all currently running processes on the computer (or on a remote computer) [19], like so (full list cropped for brevity):
[image: ]
The tasklist command also has a list of associated parameters, allowing for extra detail (such as with “/s”, which specifies the name or IP address of a remote computer), changing the output format (such as “/fo {table | list | csv}”, with the default value being table, as seen in the screenshot above), or filtering for certain processes (such as with “/fi <filter>”). While most users may want to simply use Task Manager, or another associated system performance monitoring program, some systems may not have access to these programs. Additionally, the csv format specifically can be used to export the tasklist to a file, which could be used for reporting and logging purposes.
Similar to “ipconfig”, the “netstat” command displays active TCP connections, and when parameters are included, can also display ports on which the computer is listening, ethernet statistics, the IP routing table, IPv4 statistics, and IPv6 statistics [20]. Used on its own, it only displays TCP connections, as shown:
[image: ]
The next Windows OS CLI command examples will use PowerShell. Microsoft defines PowerShell as “a cross-platform task automation solution made up of a command-line shell, a scripting language, and a configuration management framework” [21]. Unlike the Command Prompt, PowerShell is a cross-platform program, meaning it can run on Windows, Linux, and MacOS. Additionally, it also accepts and returns .NET objects, instead of only accepting and returning plain text [21].
Also unlike the Command Prompt, PowerShell makes use of cmdlets, which exist as instances of .NET classes, rather than standalone commands and executables [22]. These cmdlets are named in a verb-noun pair, for example, “Get-Command,” which lists all cmdlets registered in the command shell (screenshot heavily cropped for brevity. The list also includes the Function and Cmdlet Command Types.):
[image: ]
Similar to the Command Prompt’s tasklist command, PowerShell has “Get-Process”, which “gets” the processes on a local computer [23]:
[image: ]
Without any parameters, this gets all processes. This can be shortened slightly by “piping” (passing a process object) “more”, which separates the processes table into pages, like so:
[image: ]
[image: ]
From here, pressing enter (paging) will display more output, one process at a time. Like the Command Line, the Get-Process table can then be exported to csv for logging and reporting purposes.
PowerShell can also be used to start (one or more) programs and processes using the “Start-Process” cmdlet. By default, this will create a new process that “inherits all the environment variables that are defined in the current process” [24]. The syntax of Start-Process necessitates the inclusion of the program/process. Below is an example which opens the task manager:
[image: ]
Likewise, PowerShell can also stop (one or more) processes. The process can be specified by including the process name or ID (the latter of which can be found through Get-Process). Alternatively, the process object can be passed to Stop-Process [25]. For example, using the calculator app, first the ID is found using Get-Process:
[image: ]
Then, using the process ID (8280), the program is closed using Stop-Process:
[image: ]
4. Use of Linux OS CLI Commands
[image: ]
First developed by Linus Torvalds and the Free Software Foundation in the early 1990s, the Linux kernel (and later the complete GNU/Linux OS) was developed as an offshoot to MINIX, a UNIX OS [26]. Because of this, Linux makes use of CLIs called terminals, usually running the bash shell (Bourne Again SHell) [27]. Unlike the Windows CLIs above, Bash boasts high levels of personalisation and customisation, notably allowing users to create aliases (custom shortcuts for frequently used commands, or groups of commands) and fine-tune environment variables, on top of the usual CLI scripting capabilities [28]. 
Before making in-depth use of the terminal however, users should familiarise themselves with the Linux file system. In brief, most Linux distributions use “ext” – Extended File System – with most modern distros using the ext4 version. This system was initially designed to implement a virtual file system, handling file systems up to 2 gigabytes [29]. For reference, ext4 is built to handle 1 exabyte [30]. 
Linux organises everything from a “root,” with individual directories branching out like a tree – hence the name: 
[image: File Hierarchy Structure (FHS) in Linux][31]
Thus, one of the more useful Linux CLI commands to know is “pwd” (print working directory), which displays the path name of the working directory, outputting the full path from the root directory [32]. The output returns as follows; note that the following screenshots are taken from a Windows command prompt using Windows Subsystem for Linux, running the Ubuntu distro.
[image: ]
The line “/home/stargale” denotes three directories – first, the root directory, represented by the first forward slash. The root directory contains the home directory, which itself contains the “stargale” directory, the author’s current user directory.
A user may wish to work from a specific directory, however – in this case, they may use the “cd” (change directory) command. As the name implies, this changes the working directory of the current shell execution environment [33]:
[image: ]
When cd is input on its own (i.e. no operand is provided), it defaults to certain behaviours. Given that /home is set to a non-empty value (contains /stargale, as seen in line 3), cd behaves as if the directory named in /home was specified as the cd operand [33]. Thus, when an operand is provided, as is the case in line 4, cd changes the working directory to /home. Note how the shell prompt changes from “stargale@LAPTOP-TRGTM63D:~$” to “stargale@LAPTOP-TRGTM63D:/home$,” reflecting this change.
While the above commands have focused on directories, these will contain various files that a user may want to interact with in some way. For this, they may use the “ls” (list) command. On its own, “ls” lists all the files in the current directory, save for any hidden files [34]:
[image: ]
This output, however, only prints the names of files. For more detailed output, a user may then make use of the -l operand, which prints a long listing:
[image: ]
This prints various columns, describing:
· Type of file and its permissions (e.g. the “stargale” file is of type “d,” or directory, with “rwxr-x---” permissions)
· Number of links to the file (usually meaning the number of names there are for a given file. A directory tends to have multiple, e.g. “stargale” could be referred to as just that, or “stargale/.”)
· User owner of the file
· Group of users to which the file belongs
· File size (in bytes)
· Time at which the file was last changed (for a directory, this is usually the time it was last created or deleted)
· File name (in blue – note how the two root files are hidden, as they start with a dot)
For reference, the -a operand was used alongside -l to display hidden files [34].
Now that a user knows which directory they are working in, as well as what contents are listed within, they may wish to add a file. To do this, a user could use the “cat” (concatenate) command. While “cat” is typically used to view the contents of files, printing the output to the terminal, it can instead be redirected to allow for input [35]:
[image: ]
Once redirected, input can be added line by line, pressing Enter to progress. To finish, Ctrl+D exits the file. To check the file is made, ls is used, followed by cat TextyTesty.txt to display the named file’s contents.
Alternatively, one can use the “touch” command. Like “cat,” the “touch” command’s main function is not to make files. Instead, it attempts to set the modified date of a file, done by reading a character from the file, and then writing it back [36]. If the specified file does not exist however, touch will instead create it:
[image: ]
This creates an empty file – when cat is used alongside this new file, nothing is returned.
Briefly mentioned above in the “ls” command demonstration were permissions. This is split into four parts – the file type, user owner permissions, group owner permissions, and all other user permissions. Each set is then split further into the specific permissions – read, write, and execute [37]. For example:
[image: ]
The files made during the “cat” and “touch” demonstrations both have the same permissions. First, focusing on TextyTesty.txt, the first hyphen denotes an ordinary file. The next three characters denote read/write/execute permissions for the user owner – in this case “stargale.” As permissions are “rw-“, the user owner can only read the file, and edit it. Currently, running the file as a program is not permitted.  The following three denote group permissions – currently limited to read permissions – with the last three permissions (all other users) following suit [38].
To change file and directory permissions, a user could use the “chmod” (change mode) command, which is capable of “changing the file mode bits of each given file according to mode, which can either be a symbolic representation of changes to make, or an octal number representing the bit pattern for the new mode bits” [39]. For example, for collaboration purposes, a user may wish to change group permissions to allow for file editing, like so:
[image: ]
Now, the TextyTesty.txt file can be edited by any users in the “stargale” group. Notably, this was done by using octal values. When changing permissions, a set of 3 octals are used, relating to user, group and other respectively. So, the 664 octal set used above denotes 6 for user (i.e. rw- permissions), 6 for group, and 4 for other (i.e. r—permissions).
For a full list of octal value permissions:
	Octal Values
	File Permissions Set
	Permission Descriptions

	0
	---
	No permissions

	1
	--x
	Execute permissions

	2
	-w-
	Write permissions

	3
	-wx
	Write and execute permissions

	4
	r--
	Read permissions

	5
	r-x
	Read and execute permissions

	6
	rw-
	Read and write permissions

	7
	rwx
	Read, write and execute permissions


[40]
As for the fine-tuning of environment variables, a good command to use is the “top” command. This provides a real-time view of the running system, sorting active running processes by CPU usage in descending order [41], like so:
[image: ]
From here, a user is capable of monitoring and analysing active processes, sorting by certain criteria (e.g. Shift+P sorts all processes by CPU usage, killing processes (“k” followed by PID), as well as many others:
[image: ]
For networking positions, an administrator may need to log a system’s performance. The “top” command can use the -b operand (starts “top” in batch mode, useful for sending output to other programs or files) [42], redirected to overwrite a pre-existing file, like so:
[image: ]
Conversely, for a little more benchmarking, the “neofetch” command can be used. This command script outputs a basic system info screen, displaying information such as the OS, kernel, memory usage, and more [43].
[image: ]
And for network configuration purposes, one may use the “ifconfig” (interface configuration) command, which displays and manages IP address and network interfaces [44], similar to the Windows Command Prompt’s “ipconfig” command. Without any arguments or operands, “ifconfig” displays the status of all currently active interfaces, as shown below:
[image: ]
5. Use of Windows OS Scripts
While singular commands in the Command Prompt and PowerShell are varied and powerful on their own, some tasks necessitate long combinations of commands, whether for complex jobs (such as network configuration), repeat processes (like scheduled backups or logs), automation, and so on. For ease of use, users may choose to create scripts – series of commands stored in plain text files which can be passed off and executed as command line arguments [45]. Below are several PowerShell scripts, written in Visual Studio Code, demonstrating the use of common programming techniques.
5.1. Variables
Code:
[image: ]
Variables in PowerShell are denoted by strings which begin with a dollar sign, such as the $name variable above. Unlike other programming languages, PowerShell allows for variable names which include spaces and special characters [46].
Output:
[image: ]
5.2. Switch
Code:
[image: ]
While an if statement is useful on its own, sometimes a user may want to check for multiple possible outcomes. For this, the switch statement exists, acting as a series of if statements. First, the variable to be tested is placed in the switch brackets. From there, results to be matched with the test variable are listed, with equivalent actions nestled alongside match results. Expressions to be matched can include literal values (strings and integers), variables, and “scriptblocks that return a boolean value” [47].
Also of note: Read-Host allows for user input from the console.
Output:
[image: ]
5.3. If Statement
Code:
[image: ]
Most programming languages allow for comparison using “==”, but PowerShell needs to use “-eq”. This compares the value on the left with the value on the right within an if statement. Usually this comparison is case insensitive, but if necessary, “-ceq” can be used for case sensitive comparison. Additionally, testing for inequality can be done with “-ne.” [48]
Output:
[image: ]
5.4. Loop 
Code:
[image: ]
For loops in PowerShell follow a familiar syntax of initialisation, ending conditions, and increments. First, $counter is initialised and defined, starting at 1. While $counter is less than 5, the loop will run. After a loop has run, the $counter will increment by 1 [49].
Output:
[image: ]
5.5. Array
Code:
[image: ]
Arrays in PowerShell are also decently familiar. When assigning a variable, the “@()” syntax defines an array. When outputting, either an individual array element can be called (see above, line 10), or the entire array at once [50].
Output:
[image: ]
5.6. Function
Code:
[image: ]
Functions are designed to help with repeat processes – less so like a for loop. Instead, it provides a method whereby code can be re-used, or for custom commands, like the above. By definition, a function is a list of statements with a name (following Pascal case, with an approved verb-noun pair) assigned by the user [51] [52]. 
The above function “Open-Art” opens a text file called “The Funny.txt,” which contains some ASCII art. For Start-Process to work, the function needs to know the process’ name (denoted by -FilePath), as well as where it is stored (denoted by -WorkingDirectory) [53].
Output:
[image: ]
6. Use of Linux OS Scripts
[image: ]
This section aims to demonstrate some simple bash scripting and syntax. Like section 5, the following script examples will be made in Visual Studio Code – specifically in GitBash. Scripting can also be done in a Linux terminal as well, using “cat > (FileName).sh.” Alternatively, as python comes pre-installed with most Linux distros, coding can instead be done by typing “python” into the terminal:
[image: ]
6.1.  Variables
Code:
[image: ]
Variable values in bash are assigned without the need for prior declaration. However, when calling a variable, the value must be retrieved explicitly – done by preceding the variable with a dollar sign [54]. If done without, the echo operation will instead print “simpleGreeting” to the console.
Also of note: all bash scripts should begin with “#!/bin/bash” – This is a shebang line that tells the shell interpreter to recognise bash. While most Linux systems will default to bash, scripts could be written in any number of programming languages [55].
Output:
“echo $simpleGreeting” variant:
[image: ]
“echo simpleGreeting” variant:
[image: ]
6.2.  Case Statements
Code:
[image: ]
Like PowerShell’s switch case, bash allows for the implementation of case statements. Case statements follow a pattern whereby an expression or variable is evaluated against different patterns to find a match [56]. The above code takes user input (using read -p), assigning it to a new variable, inputUsername. From there, two case statement patterns exist; The first, “$savedUsername,” checks to see if $inputUsername and $savedUsername are the same. In this case, it should be Rose. If this is true, the following string is echoed to the console. The two semi-colons following indicate the end of a case block. The other case acts as an overarching “else” umbrella, known as the default case [57], where any input that does not match $savedUsername follows this case. Finally, the “esac” keyword signals the end of the case statements.
Output:
[image: ]
6.3.  If Statement
Code:
[image: ]
If statements in bash work by running a test command. If this command returns as “0,” the following consequent commands are executed. The following “then” keyword is used to enable any Unix command, program, shell script or statement toexecute. Finally, the “fi” keyword denotes the end of the test/consequent commands [58] [59].
Output:
[image: ]
6.4.  Loop
Code:
[image: ]
The given while loop runs any commands between “do” and “done” if the test command returns 0, i.e., is true. In this case, while $counter is less than 99, the while loop will print the value stored in $counter to the terminal, and then increment it by 1 [60].
Output:
[image: ]
[image: ]
6.5.  Array
Code:
[image: ]
Arrays in bash can be indirectly declared at variable creation, like above. To declare variables explicitly, one may use “declare -a arrayName”. Accessing array elements use the syntax “${array[]}”, where the curly brackets denote the access of a single item of an array. Following from there, an array element can be specified in the square brackets (e.g. “echo ${array[4]}” should print the 5th array element, “5” – remember that arrays begin from a zero index). If an asterisk or “@” is input to the square brackets, all members of the array are referenced [61].
Output:
[image: ]
6.6.  Function
Code:
[image: ]
Functions can be defined in bash by entering a function name, followed by parentheses and curly brackets – the latter of which contains the body of the function, housing any commands. Alternatively, a function could be made by typing:
	function functionname {
	commands
}


	[62]
Output:
[image: ]
6.7.  Snake Game
Code:
The following is not the author’s own code – this is to demonstrate more advanced use of bash.
[image: ]
[image: ]
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[image: ]
[63]
Output:
[image: ]
[image: ]
7. Conclusion
In terms of software, the OS is potentially the most important piece, providing a user the means by which they can interact with underlying system software and hardware. While this can be done through a GUI, as is the case with all modern Windows operating systems, the CLI provides some of the most powerful options, be it for moderation, modification, assessment, management, and so on. And, while the commands demonstrated above have given a short introduction, the applications and potential learning of the environment, shells and languages, such as batch and bash for Windows and Linux respectively, are broad and highly in-depth. Given an understanding of OS functions and architecture (kernel versus shell for instance), one could potentially create their own, or apply their understanding to further inform use of the CLI.
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9. Appendices

9.1. Tutorial Activity on OS Types from OS Tutorial 1
The following was originally written in a notepad document in the span of 30 minutes.
	---What is an Operating System?---

An Operating System manages the computer's memory and processes, acting as an in-between for the hardware and software to communicate with each other, as well as acting as an interface for a user to interact with the computer [1]. It provides a platform, often through a Graphical User Interface or Command Line Interface, through which a user can execute programs conveniently and efficiently [2].
[1] “Computer basics: Understanding Operating Systems,” Gcfglobal.org. [Online]. Available: https://edu.gcfglobal.org/en/computerbasics/understanding-operating-systems/1/. [Accessed: 01-Feb-2024].
[2] “Functions of operating system,” GeeksforGeeks, 11-Dec-2018. [Online]. Available: https://www.geeksforgeeks.org/functions-of-operating-system/. [Accessed: 08-Feb-2024].

An Operating System is a program (software) that manages and supports all other software - programs and applications - on a computer [3].
[3] “Types of Operating Systems (With OS Functions and Examples),” Indeed.com. [Online]. Available: https://www.indeed.com/career-advice/career-development/types-of-operating-systems. [Accessed: 01-Feb-2024].

Software can make requests to the OS through a defined Application Program Interface (API).
Users can also interact directly with the OS through a user interface, usually a Command Line Interface (CLI) or a Graphical User Interface (GUI) [4].
[4] S. J. Bigelow, “What is an operating system?,” WhatIs, 27-Apr-2023. [Online]. Available: https://www.techtarget.com/whatis/definition/operating-system-OS. [Accessed: 01-Feb-2024].

---Research and briefly define several different types of OSs that are used today---

List:
Batch Operating System
Multi-Programming System
Multi-Processing System
Multi-Tasking Operating System
Time-Sharing Operating System
Distributed Operating System
Network Operating System
Real-Time Operating System [5]
[5] “Types of Operating Systems,” GeeksforGeeks, 05-Apr-2018. [Online]. Available: https://www.geeksforgeeks.org/types-of-operating-systems/. [Accessed: 01-Feb-2024].

---Research and document key functions of modern general operating systems---

Memory and Process Management – Modern general operating systems are capable of multitasking, performing multiple operations and allowing different programs and software to run side by side [6]. To do this, an OS must also manage the memory, swapping between running, runnable and waiting processes. However, while this is simple to manage, design and implement, it often wastes memory space, due to the lack of support for multiple simultaneous programs. Thus, an OS can also use paging – where the memory is split into equal partitions that can be loaded or unloaded as needed [7].
[6] “Computer systems - AQA - Functions of Operating Systems,” BBC Bitesize. [Online]. Available: https://www.bbc.co.uk/bitesize/guides/zkkkw6f/revision/5. [Accessed: 08-Feb-2024].
[7] “Memory Management in Operating Systems,” www.javatpoint.com. [Online]. Available: https://www.javatpoint.com/memory-management-operating-system. [Accessed: 08-Feb-2024].

File Management – An OS can also provide a file management system, though this is sometimes packaged separately as independent software [Citation Needed? Could give an example instead!]. This file manager determines where and how files on a computer are stored (as well as making note of where in memory these are located), using available storage as efficiently as possible, while also providing efficient access to the files [8].
[8] D. Goodwin, “Operating Systems Lecture #5: File Management,” Warwick.ac.uk, 25-Feb-2013. [Online]. Available: https://warwick.ac.uk/fac/sci/physics/research/condensedmatt/imr_cdt/students/david_goodwin/teaching/operating_systems/l5_filemgt2013.pdf. [Accessed: 08-Feb-2024].
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System Security – 
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(c) Microsoft Corporation. All rights reserved.

C:\Users\queen>ipconfig /all

Windows IP Configuration

Host Name . : LAPTOP-TRGTM63D
Primary Dns Sufflx

Node Type . . . Hybrid

IP Routing Enabled No

WINS Proxy Enabled. No

DNS Suffix Search List.

Connection-specific DNS Suffix
Description .

Physical Address.

DHCP Enabled. 5
Autoconfiguration Enabled 5
Link-local IPv6 Address .

IPv4 Address.

Subnet Mask . . .

Default Gateway .

: customer.askd.lan

Ethernet adapter vEthernet (WSL (Hyper-V firewall)):

: Hyper-V Virtual Ethernet Adapter

: 00-15-5D-FF-3E-5C

: No

: Yes

: fe80::bbe0:7219:d146:2bU0%U9 (Preferred)
: 172.22.32.1(Preferred)

: 255.255.240.0

: 822089053

DHCPv6 IAID . . . .
DHCPv6 Client DUID. : 00-01-00-01-2B-AA-11-D6-20-C1-9B-7F-4C-B6
NetBIOS over Tcpip. : Enabled

Ethernet adapter Ethernet 2:

Connection-specific DNS Suffix
Description .

: VirtualBox Host-Only Ethernet Adapter
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Physical Address.

DHCP Enabled. 5
Autoconfiguration Enabled 5
Link-local IPv6 Address .
IPv4 Address.

Subnet Mask . . .

Default Gateway .

DHCPv6 IAID . . . .

DHCPv6 Client DUID.

NetBIOS over Tcpip.

: OA-00-27-00-00-07

: No

: Yes

: fe80::72c8:68el:81cl:2b5a%7(Preferred)
: 192.168.56.1(Preferred)

: 255.255.255.0

: 571080743
: 00-01-00-01-2B-AA-11-D6-20-C1-9B-7F-4C-B6
: Enabled

Wireless LAN adapter Local Area Connection* 3:

Media State . 5
Connection-specific DNS Sufflx
Description .

Physical Address.

DHCP Enabled. 5
Autoconfiguration Enabled 5

: Media disconnected

: Microsoft Wi-Fi Direct Virtual Adapter #3
: 20-C1-9B-7F-UC-B7

: Yes

: Yes

Wireless LAN adapter Local Area Connection* 4:

Media State . 5
Connection-specific DNS Sufflx
Description .

Physical Address.

DHCP Enabled. 5
Autoconfiguration Enabled 5

: Media disconnected

: Microsoft Wi-Fi Direct Virtual Adapter #4
: 22-C1-9B-7F-UC-B6

: Yes

: Yes
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Wireless LAN adapter WiFi:

Connection-specific DNS Suffix . : customer.askd.lan

Description . . . . . . . . . . . : Intel(R) Wi-Fi 6 AX201 160MHz

Physical Address. . . . . . . . . : 20-C1-9B-7F-4C-B6

DHCP Enabled. . . . .. . . Yes

Autoconfiguration Enabled .. . .t Yes

Link-local IPv6 Address . . . . . : fe80::8fb0:71bf:62U3:bd58%3(Preferred)
IPv4 Address. . . . . . . . . . . : 10.67.9.46(Preferred)

Subnet Mask . . . . . . . . . . . : 255.255.240.0

Lease Obtained. . . . . . . . . . : 09 April 2024 12:03:56

Lease Expires . . . . . . . . . . : 09 April 2024 12:51:59

Default Gateway . . . . . . . . . : 10.67.0.1

DHCP Server . . . . . . . . . . . : 10.67.0.1

DHCPv6 IAID . . . . . . . . . . . : 52478363

DHCPv6 Client DUID. . . . . . . . : 00-01-00-01-2B-AA-11-D6-20-C1-9B-7F-UC-B6
DNS Servers . . . 5 000 oo o 8 MEYEad

NetBIOS over Tcplp . . . . . . . : Enabled

Ethernet adapter Bluetooth Network Connection:

Media State . . . . . . . : Media disconnected

Connection-specific DNS Sufflx

Description . . . . . . . . . . . : Bluetooth Device (Personal Area Network)
Physical Address. . . . . . . . . : 20-C1-9B-7F-4C-BA

DHCP Enabled. . . . .. . . Yes

Autoconfiguration Enabled .. . .t Yes

C:\Users\queen>|
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C:\Users\queen>arp -a

Interface: 10.67.9.46 -—- 0x3
Internet Address Physical Address
10.67.0.1 00-fe-ed-cO-ff-ee
10.67.15.255 ff—ff—ff-ff-ff-Ff
224.0.0.22 01-00-5e-00-00-16
224.0.0.251 01-00-5e-00-00—-fb
224.0.0.252 01-00-5e-00-00-fc
239.255.255.250 01-00-5e-7f-ff-fa
255.255.255.255 ff—ff—ff-ff-ff-Ff

Interface: 192.168.56.1 -—— 0x7
Internet Address Physical Address
192.168.56.255 ff—ff—ff-ff-ff-Ff
224.0.0.22 01-00-5e-00-00-16
224.0.0.251 01-00-5e-00-00—-fb
224.0.0.252 01-00-5e-00-00-fc
239.255.255.250 01-00-5e-7f-ff-fa

Interface: 172.22.32.1 -—- 0x31
Internet Address Physical Address
172.22.47.255 ff—ff—ff-ff-ff-Ff
224.0.0.22 01-00-5e-00-00-16
224.0.0.251 01-00-5e-00-00—-fb
239.255.255.250 01-00-5e-7f-ff-fa

C:\Users\queen>

Type
dynamic
static
static
static
static
static
static

Type

static
static
static
static
static

Type

static
static
static
static
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C:\Users\queen>arp

Displays and modifies the IP-to-Physical address translation tables used by
address resolution protocol (ARP).

ARP -s inet_addr eth_addr [if_addr]
ARP -d inet_addr [if_addr]
ARP -a [inet_addr] [-N if_addr] [-v]

-a

-9
-V

inet_addr
-N if_addr

-d

=S

eth_addr
if_addr

Example:

Displays current ARP entries by interrogating the current
protocol data. If inet_addr is specified, the IP and Physical
addresses for only the specified computer are displayed. If
more than one network interface uses ARP, entries for each ARP
table are displayed.

Same as -a.

Displays current ARP entries in verbose mode. All invalid
entries and entries on the loop-back interface will be shown.
Specifies an internet address.

Displays the ARP entries for the network interface specified
by if_addr.

Deletes the host specified by inet_addr. inet_addr may be
wildcarded with * to delete all hosts.

Adds the host and associates the Internet address inet_addr
with the Physical address eth_addr. The Physical address is
given as 6 hexadecimal bytes separated by hyphens. The entry
is permanent.

Specifies a physical address.

If present, this specifies the Internet address of the
interface whose address translation table should be modified.
If not present, the first applicable interface will be used.

> arp -s 157.55.85.212 00-aa-00-62-c6-09 .... Adds a static entry.

> arp -a

. Displays the arp table.
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C:\Users\queen>tasklist

Image Name PID Session Name Session#

System Idle Process 0 Services [¢]
System 4 Services [¢]
Secure System 76 Services ¢}
Registry 120 Services [¢]
sSmss.exe 472 Services [¢]
csrss.exe 724 Services [¢]
wininit.exe 816 Services [¢]
services.exe 896 Services [¢]
Lsalso.exe 980 Services [¢]
lsass.exe 992 Services [¢]
svchost.exe 808 Services [¢]
fontdrvhost.exe 584 Services [¢]
WUDFHost . exe 1040 Services [¢]
svchost.exe 1164 Services [¢]
svchost.exe 1212 Services [¢]
WUDFHost . exe 1276 Services [¢]
svchost.exe 1428 Services [¢]
svchost.exe 1464 Services [¢]
svchost.exe 1504 Services [¢]
svchost.exe 1536 Services [¢]
svchost.exe 1548 Services [¢]
svchost.exe 1588 Services [¢]
svchost.exe 1648 Services [¢]
svchost.exe 1660 Services [¢]
svchost.exe 1756 Services [¢]
svchost.exe 1812 Services [¢]
svchost.exe 1836 Services [¢]
IntelCpHDCPSvc.exe 1848 Services [¢]
svchost.exe 1856 Services [¢]

Mem Usa

20
15,316
20,792
384
2,732
376
5,96U
1,092
15,576
20,200
584
7,792
13,488
5,272
732
988
820
1,400
5,036
8,220
4,708
3,224
5,452
12,40
2,248
5,26U
568
4,124

ge

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXI
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C:\Users\queen>netstat

Active Connections

Proto
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e

C:\Users\queen>

Local

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

10.

67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.

127.0.
127.0.
127.0.
127.0.

Address

OOOO\D\D\D\D\D\D\D\D\D\D\D\D\D\D\D

.u6:
.u6:
.u6:
.u6:
.u6:
.u6:
.u6:
.u6:
.u6:
.u6:
.u6:
.u6:
.u6:
.u6:
.u6:

.1:60468
.1:60469
.1:60470
.1:60471

58000
58029
58032
58053
58054
58057
58058
58059
58399
58166
60205
60409
60410
64676
65411

Foreign Address
stackoverflow:https
13.89.179.8:https
52.184.214.123:https
52.109.89.19:https
52.109.89.19:https
ec2-52-35-150-14:https
ec2-52-35-150-14:https
1hr25s13-in—-f74:https
20.238.236.234:https
93:https
20.90.153.243:https
151.139.43.14:http
151.139.43.14:http
20.238.236.234:https
20.90.153.243:https
LAPTOP-TRGTM63D: 60469
LAPTOP-TRGTM63D: 60468
LAPTOP-TRGTM63D: 60471
LAPTOP-TRGTM63D: 60470

State
ESTABLISHED
TIME_WAIT
TIME_WAIT
TIME_WAIT
TIME_WAIT
SYN_SENT
SYN_SENT
TIME_WAIT
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
FIN_WAIT_2
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
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B¥ Windows PowerShell X + v

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\queen> Get-Command

CommandType Name Version Source

Alias Add-AppPackage 2.0.1.0 Appx

Alias Add-AppPackageVolume 2.0.1.0 Appx

Alias Add-AppProvisionedPackage 3.0 Dism

Alias Add-ProvisionedAppPackage 3.0 Dism

Alias Add-ProvisionedAppSharedPackageContainer 3.0 Dism

Alias Add-ProvisionedAppxPackage 3.0 Dism

Alias Add-ProvisioningPackage 3.0 Provisioning
Alias Add-TrustedProvisioningCertificate 3.0 Provisioning
Alias Apply-WindowsUnattend 3.0 Dism

Alias Disable-PhysicalDiskIndication 2.0.0.0 Storage

Alias Disable-PhysicalDiskIndication 1.0.0.0 VMDirectStorage
Alias Disable-StorageDiagnosticlog 2.0.0.0 Storage

Alias Disable-StorageDiagnosticlog 1.0.0.0 VMDirectStorage
Alias Dismount-AppPackageVolume 2.0.1.0 Appx

Alias Enable-PhysicalDiskIndication 2.0.0.0 Storage

Alias Enable-PhysicalDiskIndication 1.0.0.0 VMDirectStorage
Alias Enable-StorageDiagnosticlog 2.0.0.0 Storage

Alias Enable-StorageDiagnosticlog 1.0.0.0 VMDirectStorage
Alias Flush-Volume 2.0.0.0 Storage

Alias Flush-Volume 1.0.0.0 VMDirectStorage
Alias Get—-AppPackage 2.0.1.0 Appx

Alias Get-AppPackageAutoUpdateSettings 2.0.1.0 Appx

Alias Get-AppPackageDefaultVolume 2.0.1.0 Appx

Alias Get—-AppPackagelastError 2.0.1.0 Appx
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PS C:\Users\queen> Get-Process

Handles

NPM(K)
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ai

ai
ApplicationFrameHost
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PS C:\Users\queen> Get-Process | more
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PS C:\Users\queen> o
PS C:\Users\queen> Start-Process CalculatorApp =
Start-Process : This command cannot be run due to t
At line:1 char:1 =
+ Start-Process CalculatorApp
T 8 8 £ 8 8 £ 8 8 N a3
+ CategoryInfo : InvalidOperation: (:)
+ FullyQualifiedErrorId : InvalidOperationExcep
PS C:\Users\queen> Start-Process CalculatorApp.exe
Start-Process : This command cannot be run due to t
At line:1 char:1
+ Start-Process CalculatorApp.exe
U S
+ CategoryInfo : InvalidOperation: (:)
+ FullyQualifiedErrorId : InvalidOperationExcep
=

PS C:\Users\queen> Start-Process TaskMgr.exe
PS C:\Users\queen>

Task Manager

4V niddcloclvacc

Processes

Name

) Firefox (17)

0¥ Antimalware Service Executable
B Task Manager

P Windows Explorer

W Microsoft Word (2)

I Desktop Window Manager
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BB Service Host: State Repository ...

BB Service Host: DCOM Server Pr...
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PS C:\Users\queen> Get-Process CalculatorApp
Handles NPM(K) PM(K) WS(CK) CPU(s) Id SI ProcessName

638 u6 33804 90608 0.70 8280 10 CalculatorApp

PS C:\Users\queen>
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PS C:\Users\queen> Stop-Process 8280
PS C:\Users\queen>
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Document the use of approx. 10 Bash commands, with screenshots and accompanying
narration. Approx. 350 words, cite several reference sources.
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stargale@LAPTOP-TRGTM63D: ~$ pwd
/home/stargale
stargale@LAPTOP—TRGTM63D:~$
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stargale@LAPTOP—TRGTM63D:~$ cd
stargale@LAPTOP-TRGTM63D:~$ pwd
/home/stargale
stargale@LAPTOP—TRGTM63D:~$ cd /home
stargale@LAPTOP-TRGTM63D: /home$ pwd
/home
stargale@LAPTOP—TRGTM63D:/home$ cd
stargale@LAPTOP-TRGTM63D:~$ pwd
/home/stargale
stargale@LAPTOP-TRGTM63D:~$ I
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stargale@LAPTOP—TRGTM63D:~$ cd /home
stargale@LAPTOP—TRGTM63D:/home$ 1s
stargale
stargale@LAPTOP-TRGTM63D: /home$ i
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stargale@LAPTOP—TRGTM63D:~$ cd /home
stargale@LAPTOP—TRGTM63D:/home$ 1s
stargale

stargale@LAPTOP—TRGTM63D:/home$ 1s -1 -a
total 12

drwxr-xr-x 3 root root 4096 Mar
druxr-xr-x 19 root root 4096 Apr
druxr-x——— 4 stargale stargale 4096 Apr

stargale@LAPTOP-TRGTM63D: /home$ i

18 10:19
17 17:24
15 09:38 stargale
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stargale@LAPTOP-TRGTM63D: ~S
/home/stargale
stargale@LAPTOP-TRGTM63D: ~S
Hello, World!

pwd

cat > TextyTesty.txt

Did you know I can type over multiple lines?

Crazy, I know!
stargale@LAPTOP-TRGTM63D: ~S
TextyTesty.txt
stargale@LAPTOP-TRGTM63D: ~S
Hello, World!

1s

cat TextyTesty.txt

Did you know I can type over multiple lines?

Crazy, I know!

stargale@LAPTOP-TRGTM63D: ~S
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stargale@LAPTOP-TRGTM63D: ~$ pwd

/home/stargale

stargale@LAPTOP—TRGTM63D:~$ 1s

TextyTesty.txt

stargale@LAPTOP-TRGTNG3D: $ touch TextyTestySequel.txt
stargale@LAPTOP—TRGTM63D:~$ 1s

TextyTesty.txt TextyTestySequel.txt
stargale@LAPTOP-TRGTNG3D: $ cat TextyTestySequel.txt
stargale@LAPTOP—TRGTM63D:~$
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stargale@LAPTOP-TRGTM63D: ~$ pwd

/home/stargale

stargale@LAPTOP—TRGTM63D:~$ 1s -1

total 4

-ru-r—-r—— 1 stargale stargale 74 Apr 18 09:17 TextyTesty.txt
-ru-r—-r—— 1 stargale stargale © Apr 18 09:25 TextyTestySequel.txt

stargale@LAPTOP—TRGTM63D:~$
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stargale@LAPTOP—TRGTM63D:~$ 1s -1

total 4

-ru-r—-r—— 1 stargale stargale 74 Apr 18 09:17 TextyTesty.txt
-ru-r—-r—— 1 stargale stargale © Apr 18 09:25 TextyTestySequel.txt
stargale@LAPTOP-TRGTNG3D:$ chmod 664 TextyTesty.txt
stargale@LAPTOP—TRGTM63D:~$ 1s -1

total 4

-ru-rw-r-— 1 stargale stargale 74 Apr 18 09:17 TextyTesty.txt
-ru-r—-r—— 1 stargale stargale © Apr 18 09:25 TextyTestySequel.txt
stargale@LAPTOP—TRGTM63D:~$
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stargale@LAPTOP-TRGTM63D:~$ top

top - 09:45:41 up 53 min, 1 user, load average: 0.11, 0.68, 0.08

Tasks: 33 total, 1 running, 32 sleeping, 0 stopped, 0 zombie

%Cpu(s): 1.0 us, 0.8 sy, 0.0 ni, 98.1 id, 0.0 wa, 0.0 hi, 0.1 si, 0.0 st

MiB Mem : 1874.7 total, 673.6 free, 446.9 used, 754.2 buff/cache
MiB Swap: 1024.0 total, 1024.0 free, 0.0 used. 1278.6 avail Mem
PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
1 root 20 0 167032 14544 8248 S 2.3 0.8 1:20.71 systemd
840 root 20 0 44220 37672 10216 S 1.3 2.0 0:38.91 python3
836 root 20 0 762860 84956 23360 S 0.3 4.4 0:10.17 python3.10
10078 stargale 20 © 7792 3648 30648 R 0.3 0.2 0:00.70 top
2 root 20 © 2280 1296 1188 S 0.0 0.1 0:00.02 init-systemd(Ub
6 root 20 © 2308 1ay4 132 S 0.0 0.0 0:00.00 init
44 root 19 -1 47748 15284 14268 S 0.0 0.8 0:00.47 systemd-journal
66 root 200 O 22092 5988 4576 S 0.0 0.3 0:00.64 systemd-udevd
82 root 20 0 4492 208 56 S 0.0 0.0 0:00.00 snapfuse
83 root 20 0 4888 2144 1472 S 0.0 0.1 0:01.76 snapfuse
84 root 20 0 ue24 192 36 S 0.0 0.0 0:00.01 snapfuse
85 root 20 0 4852 2028 1396 S 0.6 0.1 0:04.56 snapfuse
88 root 20 0 4ou8 1856 1376 S 0.6 0.1 0:02.40 snapfuse
95 systemd+ 20 © 25532 12668 8472 S 0.0 0.7 0:00.31 systemd-resolve
114 root 20 © 43ed 27ed4 2464 S 0.0 0.1 0:00.02 cron
116 messaget 20 O 8644  u4g24 4152 S 0.0 0.3 0:00.30 dbus—-daemon
126 root 20 0 30100 19348 10560 S 0.0 1.0 0:00.17 networkd-dispat
127 syslog 20 0 222400 7256 4444 S 0.0 0.4 0:00.12 rsyslogd
156 root 20 © 15324 7448 6508 S 0.0 0.4 0:00.24 systemd-logind
187 root 20 © 3236 1112 1024 S 0.0 0.1 0:00.07 agetty
189 root 20 © 3192 1056 964 S 0.0 0.1 0:00.00 agetty
201 root 20 0 107216 21200 13096 S 0.0 1.1 0:00.12 unattended-upgr
346 root 20 © 2288 108 S 0.0 0.0 0:00.00 SessionLeader





image30.png
Help for Interactive Commands - procps-ng 3.3.17

Window MMNG: Cumulative mode Off. : Delay 3.0 secs; Secure mode Off.
Z,B,E,e Global: 'Z' colors; 'B' bold; 'E'/'e' summary/task memory scale
1,t,m,I Toggle: 'L' load avg; 't' task/cpu; 'm' memory; 'I' Irix mode
0,1,2,3,4 Toggle: '0' zeros; '1/2/3' cpu/numa views; 'd4' cpus two abreast
£,F,X Fields: 'f'/'F' add/remove/order/sort; 'X' increase fixed-width
L,& <,> . Locate: 'L'/'&' find/again; Move sort column: '<'/'>' left/right
R,H,J,C . Toggle: 'R' Sort; 'H' Threads; 'J' Num justify; 'C' Coordinates
c,i,S,j . Toggle: 'c' Cmd name/llne 'i' Idle; 'S' Time; 'j' Str justify
Y . Toggle highlights: 'x' sort field; 'y' running tasks
z,b . Toggle: 'z' color/mono; 'b' bold/reverse (only if 'x' or 'y')
u,U,0,0 . Filter by: 'u'/'U' effective/any user; 'o'/'0' other criteria
n,#,"0 . Set: 'n'/'#' max tasks displayed; Show: Ctrl+'0' other filter(s)
V,v . Toggle: 'V' forest view; 'v' hide/show forest view children
k,r Manipulate tasks: 'k' kill; 'r' renice
dor s Set update interval
w,Y,! Write config file 'W'; Inspect other output 'Y'; Combine Cpus '!
q Quit

( commands shown with '.' require a visible task display window )

Press 'h' or '?' for help with Windows,
Type 'q' or <Esc> to continue I
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stargale@LAPTOP—TRGTM63D:~$ 1s
TextyTesty.txt TextyTestySequel.txt

stargale@LAPTOP-TRGTNG3D: $ touch topTest.txt
stargale@LAPTOP—TRGTM63D:~$ 1s

TextyTesty.txt TextyTestySequel.txt topTest.txt

stargale@LAPTOP-TRGTNG3D:$ top -b > topTest.txt
"Cstargale@LAPTOP—TRGTM63D:~$
stargale@LAPTOP-TRGTNG3D: $ cat topTest.txt

Tasks:
%Cpu(s):

MiB Mem :
MiB Swap:

PID
1

2

6
53
77
85
92
96
101
102
105
108
115
140
141

top - 11:32:17 up 9 min, 1 user, load average: 0.16, 0.09, 0.03
33 total, 1 running, 32 sleeping, 0 stopped, 0 zombie
1.6 us, 3.2 sy, 0.0 ni, 95.2 id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st

1874.7 total, 1123.5 free, 431.9 used, 319.2 buff/cache

1024.0 total, 1024.0 free, 0.0 used. 1298.2 avail Mem
USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
root 20 © 165836 11324 8400 S 6.7 0.6 0:15.88 systemd
root 20 © 2280 1300 1188 S 0.0 0.1 0:00.06 init-systemd(Ub
root 20 © 2308 a4 132 S 0.0 0.0 0:00.00 init
root 19 -1 47732 14624 13616 S 0.0 0.8 0:01.40 systemd-journal
root 20 0 22216 6060 4532 S 0.0 0.3 0:00.90 systemd-udevd
root 20 0 4492 172 24 S 0.0 0.0 0:00.00 snapfuse
root 20 0 4756 2028 1492 S 0.0 0.1 0:01.28 snapfuse
root 20 0 4624 188 36 S 0.0 0.0 0:00.00 snapfuse
root 20 0 4492 172 24 S 0.0 0.0 0:00.00 snapfuse
root 20 0 4724 2016 1516 S 0.6 0.1 0:03.71 snapfuse
root 20 0 4492 192 44 s 0.0 0.0 0:00.00 snapfuse
root 20 0 4828 2044 1432 S 0.0 0.1 0:02.45 snapfuse
systemd+ 20 © 25532 12584 8392 S 0.0 0.7 0:00.61 systemd-resolve
root 20 © 43ed 2660 2420 S 0.0 0.1 0:00.02 cron
message+ 20 0O 8616 U856 42064 S 0.0 0.3 0:00.09 dbus-daemon
root 20 O 30100 19536 10340 S 0.0 1.0 0:00.43 networkd-dispat

146
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stargale@LAPTOP—TRGTM63D:~$ neofetch
.—/+00ssssoo+/-.

' :+SSSSSSSSSSSSSSSSSs+:
—+555555555555555555YYSSSS+—
.0ssssssssssssssssssdMMMNysssso.
JessssssssschdmmNNmmyNMMMMh = << s oo/
+essssssschmydMMMMMMMNDdddy == ccsscs+
JssssssschNMMMY D hyyyyhmNMMMN = < ccccas )/
csssssssodMMMNhssssccssschNMMMd s sccssas
+scschhhyNMMNyscccccccccccyNMMMy sscccsst
0ssyNMMMNYMMh=ccccccccscccchmmmhssssscs0
0ssyNMMMNYMMh=cccccsccccccchnmnhssssssso
+scschhhyNMMNyscccccccccccyNMMMy sscccsst
csssssssodMMMNhssssscssschNMMMd s sscssss
JessssschNMMMY HhyyyyhdNMMMNR = s s cccas )
+osssssssodmydMMMMMMMMddddy < cccscst
JessssssssschdmNNNNmyNMMMMh = << s oo/
.0ssssssssssssssssssdMMMNysssso.
—+5555555555555555SYYySSSs+—

' :+SSSSSSSSSSSSSSssss+:t
.—/+00ssssoo+/-.

stargale@LAPTOP-TRGTM63D:~$ I

stargale@LAPTOP-TRGTM63D

05: Ubuntu 22.04.3 LTS on Windows 10 x86_64

Hernel: 5.15.146.1-microsoft-standard-wSL2

Uptime: 3 mins

Packages: 507 (dpkg), 6 (snap)

Shell: bash 5.1.16

Terminal: Windows Terminal

CPU: Intel Pentium Silver N6000 (4) @ 1.113GHz

GPU: 5980:00:00.0 Microsoft Corporation Device 008e
Vemory: U31MiB / 1874MiB
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stargale@LAPTOP-TRGTM63D: ~$ ifconfig
eth®: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 172.22.35.30 netmask 255.255.240.0 broadcast 172.22.47.255
inet6 fe80::215:5dff:fea9:4213 prefixlen 64 scopeid 0x20<link>
ether 00:15:5d:29:42:13 txqueuelen 1000 (Ethernet)
RX packets U432 bytes 510866 (510.8 KB)
RX errors @ dropped © overruns © frame 0
TX packets 165 bytes 50759 (50.7 KB)
TX errors © dropped © overruns © carrier © collisions ©

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536
inet 127.0.0.1 netmask 255.0.0.0
inet6 ::1 prefixlen 128 scopeid 0x10<host>
loop txqueuelen 1000 (Local Loopback)
RX packets @ bytes © (0.0 B)
RX errors © dropped © overruns © frame ©
TX packets © bytes 0 (0.0 B)
TX errors © dropped © overruns © carrier © collisions ©

stargale@LAPTOP-TRGTM63D:~$ I
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> PowershellVariablesTest.ps1 > ...

#This is a comment!

$name = "Rose!" #Assigns the string "Rose!" to the variable "name"

$age = "22" #Assigns the value "22" to the variable "age"

$degree = "Computing (Games Development)" #Assigns the given string to the variable "degree"

Write-Output "Hello! My name is $name" #Outputs the given string while also outputting contents of the "name" variable
Write-Output "I am $age years old, and counting!" #Same as above for "age" variable
Write-Output "I have been studying at UWTSD, on the $degree degree!" #Same as above for "degree" variable

NV AWN R
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PS C:\Users\queen\Documents\Visual Studio Code>

PS C:\Users\queen\Documents\Visual Studio Code> . 'C:\Users\queen\Documents\Visual Studio Code\PowershellVariab
lesTest.psl®

Hello! My name is Rose!

I am 22 years old, and counting!

I have been studying at UWTSD, on the Computing (Games Development) degree!

PS C:\Users\queen\Documents\Visual Studio Code> I
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> PowershellSwitchTesting.ps1 > ...
Write-Output "
$option = Read-Host " " "Which would you like? (1/2/3)" #Takes user input and assigns to $option

"1. Pizza" "2. Pasta" "3. Burger" #Displays menu. Separate quotes write on a new line.

switch ($option) #Compares $option contents to give certain outputs

1 {Write-Output "Dominos, represent!"} #The equivalent of: if $output -eq 1 Write-Output "Dominos, represent!"
2 {Write-Output "My favourite :3"}
3 {Write-Output "Burgs! Burgs! Burgs! Burgs!"}

VWONOUAWN R
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PS C:\Users\queen\Documents\Visual Studio Code>
PS C: \Users\queen\Documents\Vlsual Studio Code> . 'C:\Users\queen\Documents\Visual Studio Code\PowershellSwitchTesting.psl'

1. Pizza
2. Pasta
3. Burger

Which would you like? (1/2/3): 2
My favourite :3
PS C:\Users\queen\Documents\Visual Studio Code> D
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> PowershelllfStatementTesting.ps1 > ...

1 $myPronouns = "she/her" #Variable to be tested

2

3 if ($myPronouns -eq "she/her") #if statement testing for given string
4 #Comparison variants include "-eq", "-ieq", "-ceq", and "-ne"

5 {

6 Write-Output "Trans rights!" #if true, prints given string

7}

8

9 else

1e

11 Write-Output "Hang on, those aren't my preferred pronouns!" #if false, prints given string

I
N
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PS C:\Users\queen\Documents\Visual Studio Code>

PS C:\Users\queen\Documents\Visual Studio Code> . 'C:\Users\queen\Documents\Visual Studio Code\PowershellIfStatementTesting.psl’
Trans rights!

PS C:\Users\queen\Documents\Visual Studio Code> I
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> PowershellLoopTesting.ps1 > ...
Write-Output "Let's count to 5!"

for ($counter = 1; $counter -le 5; $counter++) #First, $counter is initialised - starts at 1.
#While $counter is less than 5, the loop will run.
#For every loop, increment $counter by 1.

{

Write-Output $counter

NGO U R wWN R
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PS C:\Users\queen\Documents\Visual Studio Code>
PS C:\Users\queen\Documents\Visual Studio Code> . 'C:\Users\queen\Documents\Visual Studio Code\PowershelllLoopTesting.psl'
Let's count to 5!

A wN R

PS C:\Users\gueen\Documents\Visual Studio Code> I
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> PowershellArrayTesting.ps1 > ...

L sanray - 6
2 e
2 2
4 4
= 6
6 8
7 "Yay!™
8 )
9
10 Write-Output [5]1
11 Write-Output
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PS C:\Users\queen\Documents\Visual Studio Code>
PS C:\Users\queen\Documents\Visual Studio Code> . 'C:\Users\queen\Documents\Visual Studio Code\PowershellArrayTesting.psl’'

Yay!

Yay!
PS C:\Users\queen\Documents\Visual Studio Code> D
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> PowershellFuntionTesting.ps1 > ...

1 reference
function Open-Art {Start-Process -FilePath "The Funny.txt" -WorkingDirectory "C:\Users\queen\Documents\Visual Studio Code"}

$choice = Read-Host "Wanna see something cool? (y/n)"

switch ($choice)

" {Open-Art}
{Write-Output ":

VWONOUAWN R
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B TheFunny X +

File  Edit  View [- Pos
L stu
s1'

Ln1, Col1 1,512 characters 100% Windows (CRLF) UTF-8
PS C:\Users\queen\Documents\Visual Studio Code> . 'C:\Users\queen\Documents\Visual Studio Code\PowershellFuntionTesting.ps1’

Wanna see something cool? (y/n): y
PS C:\Users\queen\Documents\Visual Studio Code> D
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Demonstrate key features of a Linux OS scripting language by documenting the use of Bash
scripts, with screenshots and accompanying narration. Approx. 350 words, cite several
reference sources.
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stargale@LAPTOP-TRGTM63D:~$ python
Command 'python' not found, did you mean:

command 'python3' from deb python3

command 'python' from deb python-is-python3
stargale@LAPTOP-TRGTM63D:~$ python3
Python 3.10.12 (main, Jun 11 2023, 05:26:28) [GCC 11.4.0] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>>
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$ BashVariables.sh
1 #!/bin/bash
2 simpleGreeting="Hello, Rose :3"
3 echo $simpleGreeting
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queen@LAPTOP-TRGTME3D MINGWE4 ~/Documents/Visual Studio Code
$ ./BashVariables.sh
Hello, Rose :3

queen@LAPTOP-TRGTM63D MINGW64 ~/Documents/Visual Studio Code
s
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queen@LAPTOP-TRGTME3D MINGWE4 ~/Documents/Visual Studio Code
$ ./BashVariables.sh
simpleGreeting

queen@LAPTOP-TRGTM63D MINGW64 ~/Documents/Visual Studio Code
Y |
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$ BashCaseStatements.sh
#!/bin/bash

savedUsername="Rose"

case $inputUsername in
$savedUsername)
echo "Hello again Rose!"

il
2
2
4
5 read -p "Enter username:" inputUsername #Assigns user input to "inputUsername"
6
7
8
9

H
10 *)
11 echo "User not recognised! D:"
12 H

13 esad
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queen@LAPTOP-TRGTM63D MINGW64 ~/Documents/Visual Studio Code
$ ./BashCaseStatements.sh

Enter username:Rose

Hello again Rose!

queen@LAPTOP-TRGTM63D MINGW64 ~/Documents/Visual Studio Code
$ ./BashCaseStatements.sh

Enter username:esoR

User not recognised! D:
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$ BashlfStatements.sh
1 #!/bin/bash

funnyNumber=420

if [ $funnyNumber = 1337 ]
‘then
echo "Git gud"
elif [ $funnyNumber = 420 ]
‘then

10 echo "Ayyy 1lmao"

alil else

12 echo "I got nothin' :P"

13 fi

VW NOU A WN
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queen@LAPTOP-TRGTM63D MINGW64 ~/Documents/Visual Studio Code
$ ./BashIfStatements.sh
Ayyy lmao

queen@LAPTOP-TRGTM63D MINGW64 ~/Documents/Visual Studio Code
sl
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$ BashLoops.sh
#!/bin/bash

counter=0

il
2
2
4
5} echo "Let's count from @ to 99!"
6
7 while [ $counter -le 99 ]

8

9

do
echo $counter
10 ((counter++))
alil done
12

13 echo "Voilal™




image56.png
queen@LAPTOP-TRGTM63D MINGW64 ~/Documents/Visual Studio Code
$ ./BashLoops.sh
Let's count from @ to 99!
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Voila!

queen@LAPTOP-TRGTM63D MINGW64 ~/Documents/Visual Studio Code
sl
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$ BashArray.sh
1 #!/bin/bash

3 array=(1 2 3 4 5)

IS

5 echo ${array[@]}
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queen@LAPTOP-TRGTM63D MINGW64 ~/Documents/Visual Studio Code
$ ./BashArray.sh
1

queen@LAPTOP-TRGTM63D MINGW64 ~/Documents/Visual Studio Code
sl
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$ BashFunctionsh
1 #!/bin/bash

2

3 printArt () {

4 cat "The Funnier.txt"

5 1}

6

7 read -p "Wanna see something even more cool? (y/n) " choice
8  case $choice in

9 "y")

10 printArt

11 H

12 "n")

13 echo "Sad Rose Noises ;-;"

14 H

15 *)

16 echo "Sorry, I only accept input of y or n :P"
17 H

18 EEEL
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Wanna see something even more cool? (y/n) y





image62.png
$ SnakeGame.sh
1  #!/bin/bash

# Initialize variables
score=0
direction=right

VW NOU A WN

# Set the initial position of the snake
10 snake_x=10

11 snake_y=10

12

13

14 # Set the initial position of the food
15 food_x=20

16 food_y=20

17

18
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19 # Display the game board
20 function display_board {

21 clear

22 for ((i=0;i<3@;i++)); do

23 for ((j=0;3<3@;j++)); do

24 if [[ $i -eq © || $i -eq 29 || $j -eq @ || $3 -eq 29 1]; then
25 echo -n "#"

26 elif [[ $i -eq $snake_x && $j -eq $snake_y ]]; then
27 echo -n "0"

28 elif [[ $i -eq $food_x && $j -eq $food_y ]]; then
29 echo -n "

30 else

31 echo -n " "

32 fi

B done

34 echo

35 done

36 echo "Score: $score”
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37}

38

39

40 # Move the snake in the specified direction
41 function move_snake {

42 case $direction in

43 right)

44 snake_y=$((snake_y+1))
45 H

46 left)

47 snake_y=$((snake_y-1))
48 H

49 up)

50 snake_x=$((snake_x-1))
51 H

52 down )

53 snake x=$((snake x+1))
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7] Command Prompt X + v

Microsoft Windows [Version 10.0.22631.3447]
(c) Microsoft Corporation. All rights reserved.

C:\Users\queen>
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esac

# Check if the snake has collided with the wall or itself
function check_collision {
if [[ $snake_x -1t 1 || $snake_x -gt 28 || $snake_y -1t 1 || $snake_y -gt 28 1]; then
game_over

fi

# Check if the snake has eaten the food
function check_food {
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function check_food {
if [[ $snake_x -eq $food_x &% $snake_y -eq $food_y ]]; then
score=$((score+l1))
food_x=$((RANDOM % 28 + 1))
food_y=$((RANDOM % 28 + 1))
fi

# Display the "game over" message and exit
function game_over {

clear

echo "Game Over!™

echo "Your score was $score”

exit
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84

85

86 # Main game loop
87 while true; do

88 display_board

89 read -snl input
%0 case $input in

91 w)

92 direction=up
93 H

94 a)

ELY direction=left
96 H

97 s)

EL direction=down
99 H

100 d)

101 direction=right
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102 35

1e3 esac

104 move_snake

105 check_collision
106 check_food

1e7 sleep 0.1

108 done
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queen@LAPTOP-TRGTM63D MINGW64 ~/Documents/Visual Studio Code
$ ./SnakeGame.sh]]
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@B NDG Linux Unhatched English 0424b
mHeIp & Resources -
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Dear Rose Plumley,

Congratulations on completing the NDG Linux Unhatched course in the Cisco Networking Academy. This letter documents you have
successfully completed the NDG Linux Unhatched course, which provides an introduction to the Linux command line. Linux is
everywhere! As the reach of Linux continues to grow, knowledge of Linux is a core skill for all IT professionals. By completing this course,

you have gained a better understanding of Linux.

If you decide to pursue additional knowledge of Linux consider:

NDG LINUX ESSENTIALS NDG LINUX SERIES
This course s the perfect next step for beginners looking to This certification level series offers beginners more rigorous in-
expand their skills and knowledge of Linux. This full-semester depth coverage. The NDG Introduction to Linux I and NDG
course can be delivered as instructor-led training or as a self- Introduction to Linux II courses focus on the basic Linux system
paced learning experience. The NDG Linux Essentials course is administration skills needed in preparation for the Linux
designed to prepare you for the Linux Professional Institute Professional Institute LPIC-1 certification.

Linux Essentials Professional Development Certificate.

Again, congratulations and we wish you continued success!

Sincerely, Date 18 Apr 2024
The NDG Team
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