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[bookmark: _Toc164174075]Introduction

This report will contain a variety of information in regard to operating systems. The report will highlight the key functions of general operating systems along with demonstrations and where these functions may be managed. Furthermore, the report will also contain example demonstrations on a variety of different Windows / Linux OS CLI commands and scripts, where descriptions of the key features and how they are used will also be provided. An appendix will also be included at the end of the report, where further information on operating systems can be found. 


1. [bookmark: _Toc164174076]Key functions of general Operating Systems
An operating system is a program that provides an interface between the user and hardware, along with controlling the execution of software [1].  The operating system is designed to perform a wide range of functions that ensure the hardware runs efficiently. For example, an operating system deals with process management. A process refers to when a program is executed and is loaded onto memory. The operating system orders these processes, where the processes are prioritized based on how efficient and how necessary it is [2]. 
Another function that is carried out by the operating system is memory management. The operating system manages a computer’s memory, where space is allocated to specific processes when they are run and deallocated them when they are no longer running. The operating system ensures that the computer's memory is organised, so that the system’s performance can be optimised [2]. Furthermore, the operating system also manages the process within a device. It manages it by operating various activities such as creating, scheduling and terminating processes within a device. This allows multiple processes to run at the same time and share resources efficiently [3]. To find the process manager on windows open the task manager application. Here you can view the applications that are running on your device:
[image: ]
An operating system also deals with computer device management. Device management involves controlling all devices on a computer. Some of the ways that the operating system does this involve [4]:
·  Keeping track of the devices within the computer and the programs required for them to perform (I/O controller).
· Allocating / deallocating devices.
· Monitoring the status of all the devices.
The device manager can be found on windows devices by searching for the ‘Device Manager’ application using the search on your toolbar. The application allows you to view all the connection devices along with software needed to use them, as seen in the image below:
[image: ]
A network management system allows administrators to manage a network through processes and tools provided. This helps to ensure that resources are protected and accessible to users when required, and that data transfer channels are properly maintained, monitored and secured [5]. 
Operating system security are the measures taken in order to ensure that threats, viruses and more do not damage the system's OS. Some of these measures include ensuring the operating system has regular patch updates to avoid the operating system corrupting, installing the latest antivirus software, establishing a network firewall, and creating user accounts along with permissions that are relevant to their roles in the network [6].
An example of a security system in windows 11 is again in task manager within the users' tab on the left-hand side. Here we can view all the users that utilise the device, how much memory they are using, how much CPU usage they have and their disk and network usage:
[image: ]

2. [bookmark: _Toc164174077]Use of Windows OS CLI commands

The first batch command that can be used on Windows is the ‘echo’ command. This command can be used to display the contents of a string within the console that you are using, for example, in the image below you can see the echo command be used to display “Welcome to the console [7]. 
[image: ]
Another batch command is “title”. This command is used to change the title of the console that is being currently used. In the image below you can see the title command change the consoles title to “Jenson’s console” [7].
[image: ]
Another batch command that can be used is “CLS”. This command clears the console screen, which can be useful if the console contains too many commands and as a result becomes hard to read. In the image below you can see the “CLS” command remove all content from the screen [8].
[image: ]
[image: ]
Another command is “DIR”. This command is used to display the contents of a directory in a list. This can be seen in the image below [8].
[image: ]
Furthermore, another command is “EXIT”. Once the exit command is run in the console, the console will the close [8]. Here is the command written within the DOS console.
[image: ]
A further command is “Path”. This displays the search path for the currently selected program. The image below provides an example [9].
[image: ]An additional command is ”rename”. This can be used to change the name of a file. For example, in the image below I use the command to change the name of a text file [9].
[image: ]
Another command is “DEL”. This deletes specific file from the device [8]. In the image below I use the command to delete a text file named “doc1”.
[image: ]
Another command is “::”. This allows the user to add comments to the console that don't affect its execution. Here is an example in the image below.
[image: ]
Another command is “DATE”; this allows the user to find the current system date [8]. An example of this is provided in the image below.
[image: ]



3. [bookmark: _Toc164174078]Use of Linux OS CLI commands
The most common Linux Bash command is “ls”. This command is used to display all the files that are in the current directory being used. In the image below you can see an example of this command [10]. 
[image: ]
Another example of a bash command is “pwd”. This command stands for “Print Working Directory”, it is used is highlight the work directory that is currently being used [11]. In the image below you can see that command outputs the directory “/root”.
[image: ]
Furthermore, another example of a bash command “echo”. This command prints text to the terminal, this could either be a variable or a string that a user type out [10]. In the image below you can see an example of this command outputing the string “Welcome to the terminal!”.
[image: ]
Moreover, another example of a bash command is “cd”. This command is used to change the directory that is currently being used [11]. In the image below you can see an example of this command being used to change the directory to a readme.txt file.
[image: ]
Additionally, another example of a bash command is “clear”.  This command is used to clear all the terminal [12]. In the image below you can see an example of this command being used to clear all of the information on this display.
[image: ]
[image: ]


Another example of a bash command is “mkdir”. This command creates a new directory [12]. In the image you can see it be used to create the “testdir” directory.
[image: ]
Another example of a bash command is the touch command. This command creates a new file within the current directory [12]. In the example below you can see it being used to create the test file text file.
[image: ]
Another example of a bash command is “mv”. This command allows the user to change the name or move a directory [10]. In the image below you can see an example of this being used to change a directory’s name.
[image: ]
Another example of a bash command “rm”. This command removes files from the directory “rm” [10]. The image below shows the command being used to delete the file1 file.
[image: ]
Another example of a bash command “cat”. This command can be used to read or view files [10]. In the image below the command is used to read the readme file.
[image: ]



4. [bookmark: _Toc164174079]Use of Windows OS scripts
To begin common syntax that is used in a plethora of batch scripts is the “@echo off” command. The purpose of this command is to prevent the commands from being printed when the script produces an output, and instead ensures that the output of the commands is what is printed [13]. Here is the command incorporated into the beginning of my script:
[image: ]
After that we can then establish variables. Variables hold values that can be called throughout the script. To create a variable, you will need to do the following: set [variable name] = [value]. The image below shows an example of this along with an example of calling these variables with and echo command:
[image: ]
[image: ]
Within batch we can also use a GOTO command. The purpose of this command is to navigate the batch file to a label or location, allowing the user to skip lines within the script [15]. An example of this can be seen in the images below. 
[image: ]
[image: ]


Another feature within batch is the IF statement. An IF statement will execute if the condition is true, if not it will not execute [16]. An example is provided in the images below, where if the student grade, which is gathered through the user’s input using /p, is larger than 60 then the statement “Well done, you passed!” will execute:
[image: ][image: ]
Within batch we can also create arrays. An array can hold values of a similar data type, to create and array in batch, the following syntax is needed: set a[0] = 1, where 0 is the array index and 1 is the value set to the first element [17]. In the image below, you can see an example where multiple values are inserted into the array:
[image: ]
[image: ]
Furthermore, you can also carry out for loop statements. This statement allows the user to loop through a series of values and then do something with those values. The general syntax for loop statements are as follows [18]: FOR /L %%variable IN (lowest limit, increment by, largest limit) do ... Here is an example:
[image: ]
[image: ]
Moreover, you can also utilise functions. The purpose of a function is to carry out a task using a series of statements. The basic syntax for a function is [19]:  :function  Command EXIT /B 0. The image below highlights how the display function operates.
[image: ]
[image: ]


5. [bookmark: _Toc164174080]Use of Linux OS scripts
To begin a bash script, we need to include a Shebang. A shebang tells the console to execute via bash shell and is always needed as the first line when creating a bash script [20]. In the image below you can see an example of this being used:
[image: ]
Furthermore, similar to batch script, bash allows the user to create variables. Variables hold values that can be called for later use in the script. In the image below you can see an example of how I create a variable that is then called in an echo output [21].
[image: ]
In the script above I also used the read command which allows the user to input their own values to be stored in the variables “appleAmount” and “bananaAmount” [22]. These were then multiplied by the cost of the product to give the total cost per product. The screenshot below shows the results:
[image: ]
Another feature of bash is if statements. The general syntax of an if statement is: if (statement) then (command) fi. This means if the statement is true then the command is carried out [23]. The screenshot below shows an example where if the user’s grade was higher than 70 then will be informed that they passed, otherwise it will say that they have failed:
[image: ]
[image: ]

Another statement that you can do is a loop. This is a statement that repeats code a given number of times [24]. In the screenshots below it gives an example of the for-loop statement being used to create a counter:
[image: ][image: ]
Another feature of bash is the ability to create arrays. An array can hold multiple values of a similar data type. The syntax for it is: arrayName=(values) [25]. In the screenshot below I created an array that holds products from a shop, and then outputted them individually:
[image: ][image: ]
Another statement is a case statement. A case statement is used when a decision has to be made when there are multiple choices [26]. In the screenshot below you can see the case statement being used to display the price of a specific product:
[image: ][image: ]
Another feature of bash is functions. These functions hold code that can then be reused throughout the script [27]. In the image below you can see an example of this:
[image: ][image: ]

 


[bookmark: _Toc164174081]Conclusion
[bookmark: _Int_96O71K6v]To conclude, operating systems provides an interface between the user and hardware, this done through the use of a plethora of different software. These software's allow the user to perform a wide range of functions ranging from managing devices to manipulating files, all of which are done to ensure that the computer runs efficiently. 
Furthermore, there are a plethora of tools that allow you to manage an operating system, both windows and Linux CLI commands being an example of them. Windows CLI allows the user to manage users within a device, check file directories and remove, edit or delete files from a device. Moreover, you can also use Windows and Linux OS scripts to manage a device. These platforms all the user to manipulate or generate files, read or write data to files and generate data from user input which can then be saved to a file. 
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[bookmark: _Toc164174083]Appendices
What is an operating system?
An operating system is a program that acts as the interface between the user and the hardware, along with controlling the execution of software [28]. The operating system is designed to perform a wide range of function that are essential for the hardware to work efficiently, for example, running software, managing hardware, and allowing the providing a means for the user to communicate with the hardware [28].
What does the operating system do?
An operating system can perform a variety of different tasks that involve managing the hardware and software resources of a computer. For example, it can perform basic functions such as controlling and allocating memory, prioritising system requests, and managing files. However, operating systems also act as the interface between the user and the hardware. [29] The operating system also communicates with the different parts of the computer in order to ensure that they are all working together effectively. [30]
General purpose operating systems:
[bookmark: _Int_UhyUChrX]A general-purpose operating system refers to a plethora of operating systems that are used to use applications on a variety of different devices. This OS usually focuses on process and hardware management and some examples include Windows and Mac OS [31]. 
Mobile operating systems:
[bookmark: _Int_fJAu7D6M]A mobile operating system is designed specifically to tailor to the needs of mobile devices. These OSs are usually scaled down in order to accommodate mobile devices for lower processing capacity. Some examples of mobile operating systems include Apple iOS and Google Android [31].
Network operating systems:
A network operating system allows for communication between devices that are on a local area network. It creates a communication stack that allows the network to create, exchange and decompose network packets. Some examples of network operating systems include firewalls, routers and switches [31].


AI Operating systems:
An artificial intelligence operating system is an operating system that at its core has a form of AI integration. The AI may cover specific tasks such as system optimization, management and security. This helps to provide a more efficient operating system [32].
Real-time operating systems:
[bookmark: _Int_WyOt32rl][bookmark: _Int_pCYaNSLW][bookmark: _Int_fLkSXkRE][bookmark: _Int_bPn9z56C][bookmark: _Int_Z28TO88w]A real-time operating system is a system that needs to process a large number of events within a tight period of time. For example, they are commonly used in flight control as events need to be processed quickly in order to avoid potentially dangerous failures. These systems have strict time restraints that must be met [33].
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