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[bookmark: _Toc164071692]Introduction
This report focuses on operating systems and how they control a computer system's hardware and software. An operating system (OS) is a computer program that initially loads after system boot and is primarily used to manage applications on the computer [1]. Operating systems control and allocate hardware resources, including the handling of input/output devices, for example, hard drives and printers. Operating systems also control the Central Processing Unit (CPU) and memory (RAM) allocation [2].

The report outlines the critical functions of modern operating systems with examples of how these functions are used. The report also includes familiar command line interface (CLI) and script techniques to help manage both Linux and Microsoft Windows operating systems.
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[bookmark: _Toc164071693]Key functions of general Operating Systems
Operating systems are made up of many vital functions to ensure efficient operation, including:

Kernel: The kernel plays an integral part in an OS.  The kernel controls and manages the communication between the hardware and the software; it also launches and manages software and enables an interface to allow computer users and applications to interact with a device [3].

The kernel is always in memory while the device is in operation; it evaluates the memory usage from each process using a job scheduler to determine which system processes are run by the CPU and in which order.

Memory Management: The operating system controls the memory allocation/deallocation needed for the system processes. This enables multiple processes to be activated without any issues with one another [4]. Below is an example of the Windows memory performance manager accessed via the task manager application. The memory performance can be viewed in real-time to show the total usage of random-access memory (RAM).

[image: A screenshot of a computer
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Figure 1 – Microsoft Windows Task Manager showing memory performance

Process Management: Similar to memory management, operating systems also manage the system processes. The Central Processing Unit (CPU) processes all the data within a computer; the operating system instructs the CPU on what process to prioritize and how much resource to allocate, enabling the OS, input/output devices and applications to operate efficiently.

Below is an example of the Windows task manager, which is used to monitor the processes and applications running on a computer; these processes can be controlled and managed via the task manager.
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Figure 2 – Microsoft Windows Task Manager

Windows also includes a performance manager application that monitors activities on a device, including the memory and CPU. The screenshot below shows the Windows OS performance manager.
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Figure 3 – Microsoft Windows Task Manager showing perofrmance tab

File and Disk Management: File management in an operating system involves the techniques and processes required to create, access, delete and edit files stored on any storage device, for example, the computer’s hard drive [5]. An OS provides an organized, logical structure for data and file management, which includes creating metadata to indicate the file sizes, ownership, and key dates, such as the date accessed and created. 

Operating systems also offer disk management utilities. The screenshot below shows the Windows disk manager. The manager lets the users see details of the disk drives attached to the computer, including statistics such as amount of space left and any reserved space.
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Figure 4 – Microsoft Windows Disk Manager

Resource Monitor

Operations systems often have resource tools to help monitor the CPU, disk, network and memory usage in real-time. Below is an example of the Windows resource monitor application.
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Figure 5 – Microsoft Windows Resource Manager


Device Management: I/O Devices

Operating systems also manage all input and output I/O) devices, for example, mice and keyboards, printers, displays, and microphones [6]. The operating system allocates and manages CPU resources for each device when required.   Devices can be managed via a device manager application, allowing users to update device drivers. A driver is a dedicated piece of software designed to control hardware connected to the computer [7]. Device managers can also configure hardware, including disable/enable hardware, which is often used if there are conflicts between hardware devices.

Operating systems use the I/O Traffic Controller to monitor the device statuses, and the I/O scheduler controls the communication channels and processes statuses for each device. Below is an example of the Windows device manager used to view and manage all connected hardware:
[image: A screenshot of a computer

Description automatically generated]

Figure 6 – Microsoft Windows device manager

Network management

Operating Systems also manage the computer's network services, including devices and network connectivity, such as WIFI and Ethernet, and internet usage. The screenshot below shows the Windows network status manager used to connect to networks and the World Wide Web.
[image: A screenshot of a computer status
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Figure 7 – Microsoft Windows network manager



System Security

Today’s OS often has built-in security features to guard against unauthorised attacks and viruses. Some examples include built-in firewalls, anti-virus protection, and BitLocker management to protect device login and storage encryption. Below is an example of the Defender feature built into the Windows operating system.
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Figure 8 – Microsoft Windows Defender and Firewall



[bookmark: _Toc164071694]Use of Windows OS CLI commands
Microsoft Windows had two command line interfaces, command shell and Power Shell. These are programs that are used to interact with the operating system via a text-based interface [8]. This section documents typical batch and PowerShell commands within the Microsoft Windows environment. The CLI commands below are performed using the Windows command prompt, a command line interpreter found on the Windows operating system and designed to execute commands via scripts or batch files. These scripts are commonly used for advanced administrative functions and fault-finding [9].

DIR commands

The DIR command displays a list of the contents/files in the current directory. This command details the number of files and subdirectories, including the hard drive space used. The screenshot demonstrates the DIR command showing all folders in the root directory.

[image: A screenshot of a computer program
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Figure 9 – DIR command in windows command prompt

CD Command
To change a directory the CD command is used. Below is a screenshot showing directory change from the root to the document’s directory using the command CD Documents . By using the command CD \ will return the user back to the root directory.
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Figure 10 – CD command in windows command prompt

/? Command
By inputting /? after a command, the CLI will display help and information about the command. The example below shows help related to the ping command by typing Ping /?.

[image: A screenshot of a computer program
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Figure 11 – /? help command in windows command prompt


Ping Command
The Ping command tests the connection between two devices by sending a request message to a destination and recording the time it takes to return, including data on any packets lost. The following screenshot demonstrates the testing of pinging the Google server (Ping timed out) and also the local host (ping successful).

[image: A computer screen with white text
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Figure 12 – ping command in windows command prompt


Task list Command
The tasklist command can be used to identify all the tasks running on the device. The article by the Computer Hope website [10] described additional features of this command; for example, typing tasklist /fi "memusage gt 100000" shows the current tasking using more than 100 MB of memory.
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Figure 13 – Tasklist Command executed on Windows CLI


Ipconfig Command
Using the ipconfig command displays the computers IP address, this command can be extended to show all informationa bout all adapter by using the swith command ipconfig / all


[image: A screenshot of a computer
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Figure 14 – Ipconfig / all command executed on Windows CLI


Color Command
The colour command lets the user change the background and foreground colour of the CLI. O’Reilly’s website describes the function in more detail, outlying the different colours that can be used [11].
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Figure 15 – Colour command executed on Windows CLI

Netstat Command
The Netstat command displays the network statistics and activity, including information on ports in use and connections information. The screenshot below illustrates this command in use:
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Figure 16 – Netstat command executed on Windows CLI

Whoami Command
The whoami (Who am i) command displays the user logged in at the time as shown below:

[image: A screenshot of a computer program
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Figure 17 – Whoami command executed on Windows CLI


DriverQuery Command
The driverquery command lists all the installed drivers on the device with their properties, this is often used to aid in administrative tasks.
.[image: A screenshot of a computer
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Figure 18 – DriverQuery  command executed on Windows CLI
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Linux is a popular open-sourced operating system that allows anybody to run and modify the source code, Linux distributions are complete operating systems based on the Linux Kernel, the most popular of these distributions are Debian, Red Hat, and SUSE [12]. Linux uses bash commands with its CLI; these commands enable the user to perform many actions, for example, navigating directories and launching/automating system processes [13]. This section demonstrates and describes several bash commands:

Ls Command
The LS (short for list) command displays all the files in the directory. The below screenshot demonstrates this:

[image: ]

Figure 19 – ls command demonstrated I usng the Alpin Linux browser interface.

Tree Command
The Tree command displays the the system directory from the root file. The following example shows four files withing the root directory with no other sub directories.

[image: A black background with a black square
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Figure 20 – Tree command demonstrated I usng the Alpin Linux browser interface.


mkdir Command
The mkdir command allows the user to create folders within a directory. Multiple folders can be created by entering a space between names, as shown below:
.[image: A computer screen with white text
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Figure 21 – mkdir command demonstrated I usng the Alpin Linux browser interface.


cd Command
The cd command followed by directory name allows the user to change directory. The move back up a directory level cd.. can be used with cd ~ used to return to the root.

[image: A screenshot of a computer program
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Figure 22 – cd command demonstrated I usng the Alpin Linux browser interface

Rm - R Command
The rm -R command allows the users to remove a folder form a directory, in the example below typing rm – R Testfolder1 removes one of the test folders created previously. Ls is used to demonstrate the folder has been removed.

[image: A screen shot of a computer
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Figure 23 – rm – R command demonstrated I usng the Alpin Linux browser interface

cp Command
The cp command allows the users to copy files to a different directory. The example below demonstrates how entering cp hello.c TestFolder 1 moves a file from the root to the test folder. Ls is used to demonstrate the file has been copied.

[image: A screen shot of a computer program
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Figure 24 – cp command demonstrated I usng the Alpin Linux browser interface

History Command
The History command shows the commands used within the current session as a list.

[image: A screen shot of a computer
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Figure 25 – History command demonstrated I usng the Alpin Linux browser interface

cat Command
The cat command followed by a file name displays the contents of the file. This example below shows the contents of a readme text file within the root directory.

[image: A computer screen with white text
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Figure 26– Cat command demonstrated I usng the Alpin Linux browser interface

Rm Command
The rm command followed by a file name will remove a file from a folder. By adding the -i command prompts the user for confirmation before deletion.

[image: A black background with white text
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Figure 27 – rm command demonstrated I usng the Alpin Linux browser interface
Stat Command
Biltin.com has an article demonstrating useful bash commands for data scientists [14]. One helpful command was the STAT command, which gives details about files, for example, the size and access / modified dates. This can be demonstrated by typing STAT readme.txt, as shown below:

[image: A screenshot of a computer

Description automatically generated]Figure 28 – Stat command demonstrated I usng the Alpin Linux browser interface
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This section documents some batch scripts within a Microsoft Windows environment. Batch scripts are often used to automate a sequence of commands and are often used for system housekeeping, deploying, and installing applications on multiple systems, and setting up servers [15]. Below are some common scripting techniques with examples:

Variables / User Input / Goto / If Statement and Functions
Below is an example of a calculator application created with a batch script. The application uses an IF statement to direct the user's input via a menu that asks the user to select the type of calculation required. Based on the user input, the application uses the Goto command to direct the user to perform an addition, subtract, multiple, divide calculation or exit app. If a calculation is selected, a function is called to allow the user to enter two numbers which are store as variables, these are then calculated and results returned. Finally, another function is called to clear the screen and return the user to the main menu. Functions are useful to reduce the amount of repetitive code, allowing simplified applications with are more efficient [16].
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Figure 29 – Nopepad ++ view of code for calculation application

The following screenshots show the application being executed. The menu appears for the user to select input, and different types of calculations can be performed based on the selection. The user is asked to enter two numbers to calculate, and the results are presented before returning the user to the main menu.
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Figure 30 – Batch calculator app main menu

[image: A black and white screen with white text
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Figure 31 – Batch calculator app muliply calculation
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Figure 32 – Batch calculator app divide calculation

[image: A black screen with white text
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Figure 33 – Batch calculator app exit screen



Array and Loops
An array is a collection of information that can be identified by an index. It is often used to organize large sets of data and assign them to a variable, eliminating the need to use several variables [17]. For loops are used for repeating a block of code a set number of times. In this example of a shopping list application below, a list is initially stored in an array, and a for loop is used to display the items within the array, looping through each array index and echoing out the results.
From posting a question on the stackflow.com [18] forum the code was further enhanced to create line breaks using the echo. command
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Figure 34 – Nopepad ++ view of code for shopping list application

[image: A screen shot of a computer
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Figure 35 – Batch shopping list application ouput displaying array contents
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This section documents Linux Bash scripts built within the application Git for Windows. Bash scripts are commonly used for administrative tasks, such as network, server, system management, and monitoring. Below are some standard scripting techniques with examples:
Variables / User Input / IF Statement / Case Statement / Function
Below is an example of a calculator application created with a bash script. Using the Case statement, a menu is displayed, allowing the user to select the type of calculation. The Case command uses the user input value and matches against a list of conditions, executing the statement that was selected. Once a calculation type is selected, a Function is called to calculate the user's requests. Functions make the code more efficient because the code does not need to be duplicated and can be reused when needed, for example, multiple calculations. 
Once the user selects a calculation, they are prompted using a user input command to enter two numbers to calculate. These numbers are stored as variables, and the code then performs the calculation.
The menu has an exit option; if selected, the user is prompted to check if they are sure they wish to exit Y/N. An If statement is used to check if Y is entered; if so, the application exits, or else the menu function is called. To further enhance this code, some research was carried out on the website Linux Simply [19] to improve the code with an OR (||) operator; this checks if the user enters an uppercase or lowercase value.
After some testing, calculations did not display the correct results. From some further research and using the community at stack overflow [20] the code was corrected by wrapping the calculation within a variable, for example, $(($number-1+$number2)).
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Figure 36 – Bash calulator script in notepad ++
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Figure 37 – Bash calulator application output menu
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Figure 38 – Bash calulator application example outputs

Loop & Array 
The following example uses an array to store a list of shopping list items. The array is declared and assigned a name using the Declare -A command. Each array item is assigned using the code [item1] = “item name”. To display the items in the shopping list, a For loop is used to loop through each array element and display the item name. The code has been expanded using an array counting command to identify and display the number of items in the array.
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Figure 39 – Bash shopping list application notepad ++ code
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Figure 40 – Bash shopping list application output



[bookmark: _Toc164071698]Conclusion
Operating systems play a critical part in how computers operate. They manage how the software and hardware operate and communicate through memory and processor management. Windows, MAC OS, and Linux are the most common general-purpose systems; however, many other systems are designed for specific hardware, such as ATMs and mobile phones.

Managing operating systems can be enhanced with scripting techniques. From the research carried out in this report, it is clear to see how powerful both bash and batch scripting are, especially in system maintenance and admin tasks. Scripts can be automated to manage repetitive tasks, such as system backup solutions and software deployment.

This report has shown examples of some basic scripts to outline the functions often found within these languages, such as variables, user input, functions looping, and arrays. The scripts show how powerful applications can be quickly developed using various techniques.

Operating systems play a crucial role in keeping computers and devices secure, efficient, and enabling a good user experience. Over the years, operating systems have continuously developed and improved rapidly. The next phase will use artificial intelligence (AI) to enhance the user experience and automate OS tasks. 

[bookmark: _Toc164071699]References 
[1] S.Bigelow, "operating system (OS)", Tech Target [Online], Available https://www.techtarget.com/whatis/definition/operating-system-OS [Accessed 02/02/2024].
[2] J. Holtzman, “What is an operating system?,” Electronics now, vol. 65, no. 11, pp. 90-, 1994.
[3] Baeldung "What is Operating System Kernel? [2024 Updated", Bael dung [Online], Available https://www.baeldung.com/cs/os-kernel [Accessed 19/02/2024].
[4] Anonymous(), "What is an Operating System (OS)? [2024 Updated", Great Learning [Online], Available https://www.mygreatlearning.com/blog/what-is-operating-system/ [Accessed 05/02/2024].
[5] M.Dham, "File Management in Operating System", Pre Bytes [Online], Available https://www.prepbytes.com/blog/operating-system/file-management-in-operating-system [Accessed 06/02/2024].
[6] T.Fisher, "What is Device Manager", Life Wire [Online], Available https://www.lifewire.com/device-manager-2625860 [Accessed 12/02/2024].
[7] A.S.Gills, "Device driver", Tech Target [Online], Available https://www.techtarget.com/searchenterprisedesktop/definition/device-driver [Accessed 12/02/2024].
[8] Anonymous(), "Windows Commands", Microsoft [Online], Available https://learn.microsoft.com/en-us/windows-server/administration/windows-commands/windows-commands [Accessed 14/02/2024].
[9] T.Fisher, "Command Prompt: What It Is and How to Use It", lifewire [Online], Available https://www.lifewire.com/command-prompt-2625840 [Accessed 4/3/2024].
[10] B.Hope, "Tasklist command",Computer-Hope [Online], Available https://www.computerhope.com/tasklist.htm [Accessed 4/3/2024].
[11] Anonymous(), "Change the colors used by command consoles", Oreilly [Online], Available https://www.oreilly.com/library/view/windows-2000-quick/0596000170/ch06s08.html#:~:text=Changing%20color%20for%20the%20current%20console&text=Open%20a%20command%20console.,f%20is%20the%20foreground%20color. [Accessed 4/3/2024].
[12] Z. Kerravala and J. Fruhlinger, “What is Linux? Everything you need to know about the open-source operating system: Linux has long been the basis of commercial networking devices, but now it’s a mainstay of enterprise infrastructure,” Network World (Online), 2019.

[13] Z.Hira,  Bash Scripting Tutorial – Linux Shell Script and Command Line for Beginners, Free Code Camp [Online], Available "https://www.freecodecamp.org/news/bash-scripting-tutorial-linux-shell-script-and-command-line-for-beginners/ [Accessed 11/3/2024].

[14] G.Myrianthaous, 16 Bash Commands Data Scientists Must Know, Builtin [Online], Available https://builtin.com/data-science/bash-commands/ [Accessed 25/3/2024].

[15] Anonymous(), Batch Script - Overview, Tutorials Point [Online], Available https://www.tutorialspoint.com/batch_script/batch_script_overview.htm [Accessed 25/3/2024].

[16] J. Mattingly, What are Functions?, Kodable [Online], Available http://support.kodable.com/en/articles/417313-what-are-functions# [Accessed 27/3/2024].

[17] M. Jone, What Is an Array? Definition and Introduction (With FAQs), indeed [Online], Available https://www.indeed.com/career-advice/career-development/what-is-array [Accessed 27/3/2024].

[18] Anonymous(), How to add a line break batch-script, Stack Overflow [Online], Available https://stackoverflow.com/questions/43930789/how-to-add-a-line-break-into-my-batch-script-below [Accessed 09/4/2024].

[19] M.Rahman, How to Use “OR”, “AND”, “NOT” in Bash If Statement [7 Examples], Linux Simply [Online], Available https://linuxsimply.com/bash-scripting-tutorial/conditional-statements/if/or-and-not-in-if/ [Accessed 10/4/2024].

[20] Anonymous(), Subtract two numbers in bash, Stack Overflow [Online], Available https://unix.stackexchange.com/questions/93029/how-can-i-add-subtract-etc-two-numbers-with-bash [Accessed 10/4/2024].
[bookmark: _Toc156555298]


[bookmark: _Toc164071700]Abbreviations
	Abbreviation
	Definition

	CPU
	Central Processing Unit

	OS
	Operating System

	GPOS
	General Purpose Operating Systems

	NOS
	Network Operating System

	RTOS
	Real Time Operating System

	EOS
	Embedded Operating System

	AI
	Artificial Intelligence 

	RAM
	Random access memory 

	CLI
	Command Line Interface

	Bash
	Bourne Again Shell
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[bookmark: _Toc164071702]What Is an Operating System
An operating system (OS) is a computer program that initially loads after system boot and is primarily used to manage applications on the computer [1]. Operating systems control and allocate hardware resources, including the handling of input/output devices, for example, hard drives and printers; OS also control the memory and Central Processing Unit (CPU) allocation time [2].

[bookmark: _Toc164071703]Different Types Of Operating Systems
There are many different types of operating systems that serve the specific needs and tasks of a device. Below are some of the OS used today:

General Purpose Operating Systems (GPOS):  A GPOS is the part of a computer, mobile device or service responsible for running tasks and processes, for example, running applications or managing devices such as printers and scanners [3]. The most common examples of GPOS are Microsoft Windows, Linux, and Mac OS.

Mobile Operating Systems: With today's popularity and usage of mobile phones, many manufacturers also use dedicated operating systems for their devices; this enables them to create a custom experience to suit the hardware. The most popular are IOS (specifically for Apple devices) and Android for many other mobile phones such as Google and Samsung.

Network Operating Systems (NOS): A NOS is an operating system specifically designed to support a network of devices, for example, file sharing throughout a network or controlling user access [4]. Examples of network operating systems are Microsoft Windows Server and UNIX. Some NOSs operate on network devices (routers/switches), allowing users to log and manage the devices using the dedicated OS, known as Internetwork Operating Systems.

Real-Time & Embedded Operating Systems: These operating systems are dedicated to meeting the requirements of specific applications [5]. These types of OS have different definitions and features, which are discussed below:

Real-Time OS (RTOS): A RTOS is designed to respond to tasks/events within a predefined time and is prioritized. This is often used in applications that require high levels of precision and reliability, for example, aeroplanes and medical equipment where failure could be catastrophic.

Embedded OS (EOS): EOS is designed to operate on a specific hardware platform that is designed to be resource-efficient and dependable; a common example of this is an ATM machine where system resources and hardware availability are limited.

Quantum and Artificial Intelligence (AI) Operating Systems: These are the most cutting-edge / in-development operating systems; these systems use AI and Quantum computing to understand and predict user needs with the ability to optimize performance based on users' trends [6]. Large organizations such as Apple, Google and Microsoft are actively investing and testing in this type of OS.
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Appendix 2 – Certified Course
The following section documents the completion of a Microsoft learning course relating to automating administrative tasks using Windows PowerShell. The course can be found here. 
https://learn.microsoft.com/en-us/training/paths/powershell/.
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Jicrosoft Windows [Version 16.6.19645.3448]
(c) Microsoft Corporation. All rights reserved

:\Users\soac-azure>dir
Volume in drive C is Windous
Volume Serial Number is 344E-8396

Directory of C:\Users\soac-azure

<DIR>
<DIR> -

<DIR> 3D Objects

<DIR> [

<DIR> Documents

<DIR> Downloads

<DIR> Favorites

<DIR> Links,

<DIR> Music

<DIR> Onebrive

<DIR> Onebrive - University of Wales Trinity Saint David
<DIR> saved Games

<DIR> Searches

8 <DIR> Videos

© File(s) © bytes

14 Dir(s) 63,398,170,624 bytes free

an
A
A
A
A
o
A
A
A
A
o
A
A
A

Jc: \Users\soac-azure>
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:\Users\soac-azure>cd documents

:\Users\soac-azure\Documents>
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dministrator: Command Prompt

operable program or batch file. ~
C:\Users\soac-azure\Documents>ping /2

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

‘ [-4] [-6] target_name

Options:
-t Ping the specified host until stopped.

To see statistics and continue - type Control-Break;

To stop - type Control-C.

Resolve addresses to hostnames.

count. Number of echo requests to send.

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

T Time To Live.

T0s Type OF Service (IPva-only. This setting has been deprecated
and has no effect on the type of service field in the I
Header) .

count. Record route for count hops (IPvd-only).

count. Timestamp for count hops (IPv4-only).

host-list  Loose source route along host-list (IPvd-only).
host-list  Strict source route along host-list (IPv-only).
-w timeout  Timeout in milliseconds to wait for each reply.
R Use routing header to test reverse route also (IPv6-only).
Per RFC 5605 the use of this routing header has been
deprecated. Some systems may drop echo requests if
this header is used.
-S srcaddr  Source address to use.
-C compartment Routing compartment identifier. "
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Administrator: Command Prompt

Ping statistics for 1.6.6.1
Packets: Sent - 4, Received

@, Lost = 4 (166% loss),
c: \Users\soac-azuresping -n 5 -1 1568 ww.google.com

pinging wau.google.com [172.217.16.228] with 1560 bytes of data:
Request timed out.
Request timed out.
Request timed out.
Request timed out.
Request timed out.

ping statistics for 172.217.16.228:
Packets: Sent = 5, Received = @, Lost = 5 (166% loss),

c: \Users\soac-azure>
c: \Users\soac-azuresping 127.6.6.1

pinging 127.6.0.1 with 32 bytes of data:
[Reply from 127.6.0.1: bytes=32 time<ims
[Reply from 127.6.0.1: bytes-32 time<ims
Reply from 127.6.0.1: bytes-32 time<ims TTL-128
Reply from 127.6.0.1: bytes-32 time<ims TTL-128

ping statistics for 127.6.0.1:
Packets: Sent = 4, Received = 4, Lost = © (6% loss),
Approximate round trip times in milli-seconds:
Minimum = @ms, Maximum - ems, Average = 6ms

c: \Users\soac-azure>
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nmand Prompt

4imiPrVSE . exe 8228 N/A
C:\Users\soac-azurestasklist > process.txt

C:\Users\soac-azurestasklist /fi "memusage gt 56000"

Inage Name PID Session Name Session#  Mem Usage
Registry 100 Services e 82,480 K
LogonUT .exe 1056 Console 1 51,184 K
svchost .exe 1096 Services e 105,92 K
svchost .exe 1776 Services e 89,104 K
WindowsAzureGuestAgent.ex 2616 Services ° 64,136 K
HaAppAgent .exe 3076 Services e 68,148 K
MsMpEng. exe 3276 Services ® 161,808 K
DiagnosticsPlugin.exe 844 Services e 59,744 K
sqlservr.exe 5648 Services © 196,486 K
sqlceip.exe 3180 Services @ 55,436 K
dum . exe 4956 RDP-Tcp#3 2 166,976 K
explorer. exe 6852 ROP-Tcp#3 2 165,696 K
StartMenuExperienceHost.e 7800 RDP-Tcp#3 2 69,000 K
SearchApp. exe 8084 RDP-Tcp#3 2 249,776 K
Greenshot . exe 7668 ROP-Tcp#3 2 50,188 K
OneDrive.exe 4192 ROP-Tcp#3 2 167,632 K
msedge. exe 7152 ROP-Tcp#3 2 239,188 K
msedge . exe 8904 RDP-Tcp#3 2 74,888 K
msedge . exe 9352 RDP-Tcp#3 2 141,424 K
PhoneExperienceHost . exe 10988 ROP-Tcp#3 2 127,480 K
msedge. exe 8012 ROP-Tcp#3 2 161,802 K
msedge . exe 4972 RDP-Tcp#3 2 149.268 K
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Microsoft Windows [Version 10.0.19045.3448]
(c) Microsoft Corporation. All rights reserved.

:\Users\soac-azure>ipconfig /all
windows TP Configuration

Host Name . . .
Primary Dns Suffix’
Node Type . .

Ip Routing Enabled.
WINS Proxy Enabled
DNS SuFfix Search List.

Ethernet adapter Ethernet:

Connection-specific DNS Suffix
Description . N
Physical Address.

DHCP Enabled. .
Autoconfiguration Enabled .
Link-local IPv6 Address .
1Pv4 Address.

Subnet Mask .

Lease Obtained.

Lease Expires .

Default Gateway .

DHCP Server .

AHEDUE TATR

ML-Refun-387811

Hybrid
No
No

yFldslyebcsuanrzhrkbgossd. zx. internal . cloudapp . net

yFldslyebcsuanrzhrkbgossd. zx. internal . cloudapp . net

Microsoft Hyper-V Netuork Adapter
60-45-8D-D1-7D-F2

Yes

192.168.160.61(Preferred)
255.255.254.6
Honday, March 25, 2024 9:16:67 AM
Thursday, May 1, 2166 3:44:17 PM
192.168.160.1
168.63.129.16

D

b63: dfco: d6b%4 (Preferred)
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\Users\soac-azure>
:\Users\soac-azure>
\Users\soac-azure>
:\Users\soac-azure>ipcon

Windows IP Con:

guration

Ethernet adapter Ethernet:

Connection-specific DNS
Link-local IPv6 Address
1Pv4 Address.

Subnet Mask

Default Gateway

C: \Users\soac-azure>colur
"colur® is not recognized
operable program or batch
:\Users\soac-azure>color

:\Users\soac-azure>color

:\Users\soac-azure>color

:\Users\soac-azure>

su

80: : 7452 ab63: dfc9: d6b%4
192.168.100.61
255.255.254.0
192.168.160.1

3
as an internal or external command,
file.

3

1

1ds1yebcsunrzhrkbgossd. zx. internal . cloudapp . net
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Jicrosoft Windows [Version 16.6.19645.3448]
(c) Microsoft Corporation. All rights reserved.

[c: \Users\soac-azure>Netstat

active connections

proto
TCcp
TP
TP
TP
TP
TP
TP
TP
TP
TP
TP
TP
TP
TP
TP
TP
TP
TP
TP
TP
TP

Local Address

192.
192,
192,
192,
192,
192,
192,
192,
192,
192,
192,
192,
192,
192,
192,
192,
192,
192,
192,
192,
192,

168.
168.
168.
168.
168.
168.
168.
168.
168.
168.
168.
168.
168.
168.
168.
168.
168.
168.
168.
168.
168.

100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

61:

Foreign Address
146:51856

168.63.129.16:32526
168.63.129.16:http
168.63.129.16:32526

20.90.156.32:https
a2-23-02-203:https
a2-23-02-213:https
a2-23-02-213:https

192.229.221.95:http
52.111.242.2:https
172.64.166.9:http
172.64.166.9:https
168.63.129.16:http
52.137.102.165:https

22-23-92-203:https
22-23-92-203:https
22-23-92-203:https
22-23-92-213:https
22-23-92-213:https
22-23-92-213:https
22-23-92-213:https

State
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
LAST_ACK
LAST_ACK
LAST_ACK
LAST_ACK
ESTABLISHED
TIME_WAIT
TIME_WALT
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
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c: \Users\soac-azure>hoani
1 - refum-387811\soac-azure
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ule Name

:\Users\soac-azure>driverquery

Display Name

1394 OHCT Compliant Ho
Ery

Microsoft ACPT Driver
ACPT Devices driver
Microsoft ACPIEX Drive
ACPT Processor Aggrega
ACPT Pover Meter Drive
ACPT Wake Alarm Driver
Acxe1600

ADP8OXX

Ancillary Function Dri
afunix

Application Compatibil
AMD GPIO Client Driver
AMD T2C Controller Ser
AMD K8 Processor Drive
AMD Processor Driver
andsata

andsbs

andxata

AppID Driver
smartlocker Filter Dri
Appvstrm

Appvvemgr

e

Driver Type

Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
File System
File System
P

Link Date

5/18/2015 16:28:03 P

4/9/2015 8:49:48 PH

2/7/2019 9:32:20 AM
3/20/2019 4:57:33 AM

5/14/2015 12:14:52 PM
12/11/2012 9:21:44 P
5/1/2015 12:55:35 AM
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/

localhost:/# 1s

bin etc 1lib mnt proc run srv tmp var
dev home media opt root sbin sys usr
localhost:/#
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iocalhost:~# tree
bench.py
hello.c
hello.js

L readme.txt

0 directories, 4 files
localhost:~# ||
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Loading...

elcome to JS/Linux (i586)

Use 'vflogin username' to connect to your account.
You can create a new account at https://vfsync.org/signup .
Use 'export_file filename' to export a file to your computer.

Imported files are written to the home directory.

localhost:~# mkdir TestFolderl TestFolder2

localhost:~# ls

TestFolderl TestFolder2 bench.py hello.c hello.js
localhost:~#

readme.txt
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Loading...

Welcome to JS/Linux (i586)

Use 'vflogin username' to connect to your account.

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

localhost:~# mkdir TestFolderl TestFolder2

localhost:~# ls

TestFolderl TestFolder2 bench.py hello.c hello.js
localhost:~# cd TestFolderl

localhost:~/TestFolderl# cd ..

localhost:~# ls

TestFolderl TestFolder2 bench.py hello.c hello.js
localhost:~#

readme.txt

readme.txt
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localhost:~# mkdir TestFolderl TestFolder2
localhost:~# ls

TestFolderl TestFolder2 bench.py hello.c
localhost:~# cd TestFolderl
localhost:~/TestFolderl# cd ..

localhost:~# ls

TestFolderl TestFolder2 bench.py hello.c
localhost:~# rm -R <dir>

sh: syntax error: unexpected newline
localhost:~# rm -R TestFolder2

localhost:~# ls

TestFolderl bench.py hello.c hello.js
localhost:~#

hello.js

hello.js

readme.txt

readme.txt

readme.txt
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ocalhost:~# mkdir TestFolderl TestFolder2
ocalhost:~# 1ls

‘estFolderl TestFolder2 bench.py hello.c
ocalhost:~# cd TestFolderl
ocalhost:~/TestFolderl# cd ..

ocalhost:~# 1ls

‘estFolderl TestFolder2 bench.py hello.c
ocalhost:~# rm -R <dir>

h: syntax error: unexpected newline
ocalhost:~# rm -R TestFolder2

ocalhost:~# 1ls

‘estFolderl bench.py hello.c hello.js
ocalhost:~# cp hello.c TestFolderl
ocalhost:~# 1ls

‘estFolderl bench.py hello.c hello.js
ocalhost:~# cd TestFolderl
ocalhost:~/TestFolderl# ls

ello.c

ocalhost:~/TestFolderl#

hello.js

hello.js

readme.txt

readme.txt

readme.txt

readme.txt
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localhost:~/TestFolderl# history

0

oAU WN -

o

12

mkdir TestFolderl TestFolder2

cd TestFolderl
cd ..

rm -R <dir>
rm -R TestFolder2

cp hello.c TestFolderl
cd TestFolderl

history

localhost:~/TestFolderl#
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localhost:~/TestFolderl# cd
localhost:~# cat readme.txt

Some tests:

- Compile hello.c with gcc (or tcc):

gcc hello.c -o hello
./hello

- Run QuickJS:
gjs hello.js
- Run python:

python3 bench.py

TArvalhAactd o
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localhost:~# rm -i readme.txt

rm: remove 'readme.txt'? y

localhost:~# ls

TestFolderl bench.py hello.c hello.js
1ocalhost:~# B
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localhost:~# ls
bench.py hello.c hello.js readme.txt
localhost:~# touch -c readme.txt
localhost:~# 1ls -1 [readme.txt]
1s: [readme.txt]: No such file or directory
localhost:~# stat readme.txt
File: readme.txt
Size: 151 Blocks: 8 IO Block: 4096
Device: eh/14d 1Inode: 67458 Links: 1
(0644/-rw-r--r--) Uid: ( 0/ root) Gid: (
2024-03-25 09:39:32.000000000
odify: 2024-03-25 09:39:32.000000000
Change: 2024-03-25 09:39:32.000000000

localhost:~# [|

regular file

0/

root)
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Prevent Bat code from being displayed

Cecho off

Set Title
Title:

Welcome

echo
echo
echo
echo
echo
echo

echo.

Press
press
press
press
press

1
2
3
4
5

Menu choice
Set /p choice=

if %choice%
if %choice%
if %choice%
if %choice%
if %choice%

cls

Call Function To Enter Numbers|
call :EnterNumbers Function ReturnNol,ReturnNo2

Calculate

Set /a total= %$ReturnNol% + %returnNo2%

g wN e

Output result
echo $ReturnNol% + $returnNo2%

the ca
Add
Subtra
Multip
Divide
Exit

goto
goto
goto
goto
goto

Clear console

Calculator - Variables,

lculator

ck
ly

Add
Subtrack
Multiply
Divide
Exit

Call ReturnToMenu_ Function
call :ReturnToMenu_ Function

If, Functions and User Inputs

$total%
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41
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49
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53
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61
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67
68

cls :: Clear console

Call Function To Enter Numbers
call :EnterNumbers Function ReturnNol,ReturnNo2

Calculate
Set /a total= %$ReturnNol% - %returnNo2%

Output result
echo %$ReturnNol% - $returnNo2% = %total%

Call ReturnToMenu_ Function
call :ReturnToMenu_ Function

cls :: Clear console

Call Function To Enter Numbers
call :EnterNumbers Function ReturnNol,ReturnNo2

Calculate
Set /a total= %$ReturnNol% * %returnNo2%

Output result
echo $ReturnNol% * $returnNo2% = %total%

Call ReturnToMenu_ Function
call :ReturnToMenu_ Function
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94
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96
97
98

Clear console

Call Function To Enter Numbers
call :EnterNumbers Function ReturnNol,ReturnNo2

Calculate
Set /a total= %ReturnNol% / %$returnNo2$%

Output result

echo %ReturnNol% / %$returnNo2% $total%
Call ReturnToMenu_ Function

call :ReturnToMenu_ Function

Echo Thanks for using the calulator,
Pause > nul

Prese any key to exit

Set /p %~N1= Please enter first Number:
Set /p %~N2= Please enter second Number:
Exit /B 0

Echo Press anykey to return to menu
Pause > nul
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Press
press
press
press
press
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to
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the calculator
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Subtrack
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Exit
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Admini

Please enter first Number:6
Please enter second Number:6
6% 6-36

Press anykey to return to menu




image34.png
Please enter first Number:20
Please enter second Number:2
26 / 2 - 16

Press anykey to return to menu
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:: Prevent Bat code from being displayed
Cecho off

Set Title
Title: Shopping List App - Array and For Loop

Set array and add values
set shoppinglist=Cheese Bread Burgers Sausages

Echo The contents or the shopping list are:

Loop through shopping list and display each item
(for %$%a in (%$shoppinglist%) do (
echo %%a

))

Exit Application
echo.
Echo Thanks for using shopping list application. Press any key to
Pause > nul
Exit

exit.
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The contents or the shopping list are
Cheese

Bread

Burgers

Sausages

Thanks for using shopping list application. Press any key to exit
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#!/bin/bash

Efunction add() {
echo "add"
echo "Please enter Number 1"
read numberl
echo "Please enter Number 2"
read number2
echo "The Answer is $((Snumberl+S$Snumber2))™
5 }

Cfunction multiply () {
echo "Multiply"
echo "Please enter Number 1"
read numberl
echo "Please enter Number 2"
read number2
echo "The Answer is $((Snumberl*S$Snumber2))"™
- }

—function subtrack() {
echo "subtrack"
echo "Please enter Number 1"
read numberl
echo "Please enter Number 2"
read number2
echo "The Answer is $((Snumberl-Snumber2))"™

Hfunction divide {
echo "divide"
echo "Please enter Number 1"
read numberl
echo "Please enter Number 2"
read number2
echo "The Answer is $((Snumberl/S$number2))"
- }
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echo

(=]

t}

Hfunction Exit {
echo "Are you sure you wish to exit (Y/N)?2"

read Answer

if [ $Answer == "Y" ] || [ $Answer == "y" ];
then
exit 0 #Exit App
else
Menu #Return To Menu
fi

=Menu () { #Display Menu

Welcome to the calculator, what would you like to do?"
echo "1) Add:

2) Subtrack:

3) Divide:

4) Multiply:

5) Exit Application.™

echo "Please select an option"
read Selection
case $Selection in

1ladd|Add|ADD|+) add ; Menu ;; #Call Add Function

2| subtrack|Subtrack) subtrack ; Menu ;; #Call Subtrack Function
3|divide|Divide) divide; Menu ;; #Call divide Function

4 Multiply|multiply) multiply ; Menu ;;#Call Multiply Function
5)Exit ; Menu ;;#Call Exit Function

#exit 0 ;;
#If any other input display error and return to menu

*) echo "Incorrect Option, Please try again" ; Menu ;;
esac

# Call Menu function

Menu





image40.png
welcome to the calculator, what would you Tike to
1) add:

2) subtrack:

3) Divide:

) muttiply:

5) Exit Application.

Please select an option

do?




image41.png
welcome to the calculator, what would you like to do?
1) Add:

2) subtrack:

3) Divide:

8) Multiply:

5) Exit Application.

Please select an option

welcome to the calculator, what would you like to do?
1) Add:

2) subtrack:

3) Divide:

4) multipl
5) Exit Application.
Please select an option
1

add

Please enter Number 1
1

Please enter Number 2
1

The Answer is 2

welcome to the calculator, what would you like to do?
1) Add:

2) subtrack:

3) Divide:

8) Multiply:

5) Exit Application.

Please select an option

5

Are you sure you wish to exit(Y/N)?

welcome to the calculator, what would you like to do?
1) Add:

2) subtrack:

3) Divide:

4) multipl
5) Exit Application.
Please select an option

12

Incorrect Option, Please try again

welcome to the calculator, what would you like to do?
1) Add:

2) subtrack:

3) Divide:

4) multipl
5) Exit Application.
Please select an option
)





image42.png
W J o U WN

#!/bin/bash

#multi-line Associative array

declare -A ShoppingList=(
[Iteml]="Hot Dogs"
[ITtem2]="Biscuits"
[Item3]="Crips"
[ITtemd]="Pizza"

)

#Echo out all array and length of array

echo "There are ${#ShoppingList[@]} Items in your Shopping List:
#Loop Through and display each item

for item in "${ShoppingList[@]}"

do

echo $item

Tdonq
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The output provides information about your PowerShell version, and your platform and
edition.

For information limited to your version of PowerShell, you can run a modified version of
$PSVersionTable.

2. Run the following command in Cloud Shell, and then press [Enter|.

PowerShell ™ copy
$PSVersionTable.PSVersion

Your output now resembles the following table:
Output M Copy
Major Minor Patch PreReleaselLabel BuildLabel
7 3 s

This output gives you more details about your version of PowerShell.

Running $PSVersionTable results in output that looks like a table, but is actually an object.

For this reason, you can use a period (. ) to access a specific property, such as PSVersion.

Next unit;: Locate commands

)

300 /1799 XP

Q  Search

Shows

LEVEL 1 4D

© | Azure Cloud Shell

Welcome to Azure Cloud Shell

Type "az" to use Azure CLI
Type "help" to learn about Cloud Shell

WARNING: You're using Az version 11.3.0. The latest version of Az is 11.3.1.
Upgrade your Az modules using the following commands:

Update-PSResource Az -WhatIf -- Simulate updating your Az modules.
Update-PSResource Az -- Update your Az modules.
MOTD: Azure Cloud Shell now includes Predictive IntelliSense! htt

ps://aka.ms/CloudShell/IntelliSense

Learn more:

VERBOSE: Authenticating to Azure ...
VERBOSE: Building your Azure drive ...
PS /home/jonathan> $PSVersionTable

Name

PSVersion

PSEdition

GitCommitId

0s

Platform
PSCompatibleVersions
PSRemotingProtocolVersion
SerializationVersion
WSManStackVersion

PS /home/jonathan> $PSVersionTable.PSVersion
Patch PreReleaseLabel BuildLabel

Major Minor

PS /home/jonathan> [i
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Knowledge check

4 minutes

Choose the best response for each question. Then, select Check your answers.

1. Using the help system, what command or function helps you paginate the response? *
‘command' -help

Get-Help 'command’

(@ help 'command' )

+ Correct. By using help, you pipe the Get-Help cmdlet into a function so that you can see the help page. You

can see it row by row and line by line, if you want.
2. Which statement will most efficiently find the returned type from a command? *

'command' -type

(@ ‘command' | Get-Member )

+ Correct. The Get-Member cmdlet lists the returned type at the top of the response.

‘command’ | Get-Type

‘command' Get-Member
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To manage your machine, you sometimes need to discover what processes run on it and how much

memory and CPU they consume. This information tells you what the machine spends its resources on.

You can use this information to decide whether to introduce new processes on your machine, to leave

the machine as it is, or to free resources by closing resource-intensive processes. The more you know

about the processes that run on your machine, the better.

1. Type push in a terminal window to start a PowerShell session:

Bash

push

® copy

2. To begin, run the command Get-Process, and pipe in the cmdlets Where-Object, Sort-Object

and select-Object

Powershell

ss | Where-Object CPU -gt 2 | Sort-Object CPU -Descending | Select-Object ~First 3

B Copy

The exact output you see depends on your machine. But, you should see a result where the first 3 (=

First 3) processes whose CPU value is greater than 2 (~gt 2) are sorted in ~Descending order. Your

output should look similar to the following example:

Output
NPM(K)
[}

0

0

PM(M)

WS (M)

cPu(s)

100.00 120,000.00
100.00 30,000.66
100.00 27,000.00

ProcessName

some-process-nane
some-other-process-name
a-process

® oy

@ @
Leves 2 am— 500 /2159 X0

O | Azure Cloud Shell

Requesting a Cloud Shell.s
Connecting terminal...

Welcome to Azure Cloud Shell

Type "az" to use Azure CLI
Type "help” to learn about Cloud Shell

MOTD: Azure Cloud Shell now includes Predictive IntelliSense! Learn more: https://aka.
s/Cloudshell/IntelliSense

VERBOSE: Authenticating to Azure ...
VERBOSE: Building your Azure drive .
S /home/jonathan> pwsh

Powershell 7.4.1

MOTD: SqlServer has been updated to Version 22!

VERBOSE: Authenticating to Azure ...

VERBOSE: Building your Azure drive .

Loading personal and system profiles took 5814ms.

PS /home/jonathan> Get-Process | Where-Object CPU —gt 2 | Sort-Object CPU -De
select-Object -First 3

WS (M) cru(s) Id SI ProcessName
426.68 18.23 389 386
421.39 13.04 465 386
129.42 3.62 59 36

S /home/jonathan> >[]
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Lear / Training / Browse / Automate administrative tasks by using Powershell / Connect commands into a pipeline /

< Previous. Achievements

Keep up the great work!

LEVEL 2 D

Next Module >

Connect commands into a
pipeline

You have earned an achievement!

Congratulations, but what should you do next?

First, let’s share your achievement

You put in the time to learn something new, let your network share in your victory!

in = v B

Don’t lose your momentum, keep learning

Below you willfind recommended content to help you along your path!

Next module in this learning path

MODULE

Write your first PowerShell code

1100 2499 XP

®
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“Hello World!" to a command line or console window. You can learn a lot from even this basic exercise.

Step 1: Type the code in Cloud Shell

Azure Cloud Shell provides an in-browser experience to support our tutorial approach. Cloud Shell is at
the right side of the webpage. It behaves like a normal PowerShell terminal window, but in a sandbox
environment. You can type commands directly in the window, or you can run scripts you've already
written and get the results in Cloud Shell,

In this module, you'll use a version of a code editor in Cloud Shell to write and run scripts.
1. In the Cloud Shell terminal, type the following code:
Powershell B copy

New-Tten HelloWorld.ps1
code HelloWorld. ps1

The New-Tten command creates a new .ps1 file in the current directory. The .ps1 filename

extension is the extension that's used for PowerShell scripts.

The code command followed by the filename of the script you want to work with opens the file in
the Cloud Shell code editor. Another window opens where you can write and edit scripts and then
save them to run in Cloud Shell. If you want to open a file that's stored in another location, you
can define the full path instead of using only the filename.

In the code editor window, type the following code:
PowerShell B Copy

Write-Output

3. Use the (Ctrt+(s) keyboard shortcut in Windows (or (x)+() on macOS) to save the file

We'll explain how and why it works soon. But first, you should run your code to ensure that you've
typed it correctly.

- &

LEVEL 2 QD 1900 /2499 XP

Requesting a Cloud Shell.Suc
Connecting terminal...

Welcome to Azure Cloud Shell

Type "az” to use Azure CLI
Type "help” to learn about Cloud Shell

MOTD: SqlServer has been updated to Version 2:

VERBOSE: Authenticating to Azure .
VERBOSE: Building your Azure drive ...
S /home/jonathan> New-Item HelloWorld.psl

Directory: /home/jonathan

LastWriteTime
jonathan jonathan 3/7/2024 15:25 0 HelloWorld.psl
PS /home/jonathan> code HelloWorld.psl. ./HelloWorld.psl

curl: (3) unmatched close brace/bracket in URL position 44:
./HelloWorld.ps1", "pwd": "/home/jonathan” }

PS /home/jonathan> . ./HelloWorld.psl
PS /home/jonathan>

S /home/jonathan>

S /home/jonathan> $name = Read-Host
Please enter your name: Jonathan Wilcox
PS /home/jonathan> Write-Output
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4. Add this content to the file and save the file. You can use CTRL-S on Windows and Linux o

CMD+S on Mac to save.
Powershell
sdate = Get-Date ~format

Conpress-Archive -Path
Write-Host

~CompressionLevel

The script invokes Compress-Archive and uses three parameters:

« -path is the directory of the files that you want to compress.
« ~conpressionLevel specifies how much to compress the files.

« -pestinationPath is the path to the resuting compressed file
5. Run the script
Powershell

+/Backup.ps1

You should see this output:
Output

Created backup at ./backup-<current date as YYYY-MH-0D>.zip

Add parameters to your script

I you add parameters to your script, users can provide values

® copy

—DestinationPath

® copy

® copy

hen it runs. You'll add parameters to

your backup script to enable configuration of the locations of the source files and the resulting zip file.

1. Add the following code to the top of the Backup.ps1 file

- @

e Cloud Shel

oct and try again.
S /home/jonathan>
25 /home/jonathan> New-Item -Path .

Directory: /home/jonathan

ode
-rw-r--r-- jonathan jonathan  3/7/2024 15:33

B Mt G

S /home/jonathan>

75 /home/ sonathams Wedte-fost

The value of SPI is now 3, inside the script

S /home/jonathan> ./PI.psl

S /home/jonathan> The value of $PI is now 3, inside the script

The: The term 'The' is not recognized as a name of a cmdlet, function, script file, or
executable program.

Check the spelling of the name, or if a path was included, verify that the path is cor:
ect and try again.

S /home/jonathan> mkdir app

S /home/jonathan> cd app

S /home/jonathan/app> touch ind
S /home/Jonathan/app> cd ..

S /home/jonathan> pwsh
Povershell 7.4.1

MOTD: Azure Cloud Shell now includes Predictive IntelliSense! Learn more: https://aka.
s/Cloudshell/IntelliSense

Authenticating to Asure ...
Loading Currentiost profils ...
Building your Asure drive ...
Loading personal and system profiles took 11760ms.
/home/ jonathan> touch Backup.psl
S /home/Jonathan> code Backup. pi
S /home/jonathan>
/home/ Jonathan> Get-bate —for
/home/Jonathan> Compress-rchive —Pat
ionPath :
PS5 /home/jonathan> Write-Host
Created backup at ./backsp-2024-03-07.zip
s 1
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Knowledge check

4minutes

Select the best response for each question, then select Check your answers.

Check your knowledge

1. Which file extension is correct for a script? *
pm
ps

@ )

v Correct!

2. What's the correct way to declare a required parameter? *

('m Add this decorator: [Required] )

X Incorrect. There's no Required decorator.

( Add this decorator: [Paraneter (Mandatory) )

+ Parameter is the correct decorator. Mandatory is the correct value. You can also type it like this:
[Paraneter (Mandatory=$true) ]

You can't. You need to verify that parameter values are se

3. How can you cause a terminating error? *

(e

BT e Il e et By

1800 /3699 Xt

®
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machine.

o Create a public IP address name. You use this name to create and find your static IP address
to sign in to the machine.

Pomershel ® copy

New-AzUm —ResourceGroupName learn-1d4fbed4-bbe3-49d0-9ee8-0fc87278695¢ -Name

Q Tip
You can use the Copy button to copy commands to the clipboard. To paste, right-click on a
new line in the Cloud Shell terminal and select Paste, or use the Shift+Insert keyboard
shortcut (88+V on macOs)

2. Create a username and password, then press [Enter . PowerShell starts creating your VM.

3. The VM creation takes a few minutes to complete. When it's done, you can query it and assign the
VM object to a variable ($vm).

PowerShell ® copy

@
LEVEL 3 I 2600 /3699 XP

| Azure Cloud Shell

Requesting a Cloud Shell
Connecting terminal...

Welcome to Azure Cloud Shell
Type "az" to use Azure CLI
Type "help” to learn about Cloud Shell

MOTD: Azure Cloud Shell now includes Predictive IntelliSense! Learn more: https://aka.m
s/Cloudshell/IntelliSense

VERBOSE: Authenticating to Azure ...

VERBOSE: Building your Azure drive ...

PS /home/jonathan> New-AzVm ~ResourceGroupName learn-1défbe9d-bbe3-49d0-9eeB-0£c8727869

5£ —Name Credential (Get-Credential) -Locati ~Image Canonic
001-com-ubuntu-server-focal:20_04-1ts:latest ~OpenPorts 22 —PublicIpAddressame

Powershell credential request
Enter your credentials.

User: test

Password for user test: *rxxxxxx

No Size value has been provided. The VM will be created with the default size Standard_
D2s v3.
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Keep up the great work!

Automate administrative tasks Automate Azure tasks using

by using PowerShell scripts with PowerShell

You have earned 2 achievements!

Congratulations, but what should you do next?

First, let’s share your achievement

You put in the time to learn something new, let your network share in your victory!

in = v [ <

Don’t lose your momentum, keep learning

Below you will find recommended content to help you along your path!

Next module in this learning path
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5 min

Install PowerShell
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Exercise - Install Azure PowerShell
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Summary
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