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[bookmark: _Toc935615396]Introduction
An Operating System is a type of set software that manipulates hardware resources on a computer via the user. This is called an OS Kernal. These procedures can be automatic or manual. Typical resources would include central processing unit to network management. [1, 2]
Operating Systems utilize hardware such as storage, memory, processor times, and several other components and software such as exchanging data with other programs. The Operating System utilizes the CPU’s components such as managing the fetch-execute cycle and the arithmetic, logic, and control units. [2, 3] 
[bookmark: _Toc1794253010]Key functions of an Operating System
The key functions of a typical operating system are as follows; process management, memory management, file system, I/O device management and CPU scheduling.[4]
Process management can be described as executables programs which can be created or terminated by the user or the OS. [5] It’s executed as programs which can be described as an ‘collections of activities.’[6] Process management is essential as it shows identification, termination and creation of processes and programs.[7] The CPU can only process one instruction at a time so there are states: ready, running and interrupted. Interrupted means the process has stopped to give way to another process. [4] 
To show processes/programs running, Windows has a built-in process management system called ‘task manager’ shown below. 
[image: ]
Task manager allows the startup and shutdown of applications, manages running processes and provides information about the system.[8]
Memory management controls the RAM output to each app, managing the amount of temporary memory for applications.[4] The memory allocation is called the ‘memory hierarchy’ which gives little volatile memory to any important application and gives less important applications large non-volatile memory such as a HDD or an SSD.[5] Basic structures of memory management include static memory management is when there's a pre-determined amount of storage on the system which can be allocated, while dynamic memory management allows memory to be accessed anytime, which includes assigning memory to applications.[9]
Windows has a memory management system built in. ‘Resource monitor’ shows and tracks memory usage of applications. [10] This can be seen below.
[image: ]
A file system is required in an Operating System. This allows to store data into storage mediums, which means that the data must be stored and retrieved either by the system or the user. When files are being stored, ‘file organization’ must be enacted which will allow the system to sort files using rules. These rules could affect the arrangement and reasoning of the organization.  ‘File classification’ will be used to allow file arrangement using information to allow a documentation path to be created on the storage medium.[11] 3 principles must be enacted for the Operating System for optimal: data must be stored in large amounts, data must be removable, data must be able to be accessed by processes simultaneously.[5]
‘File Explorer’ is windows file system. User can access and find files. This can include ‘quick access’ which shows recently used files and folders.[12] This can be referenced below:
[image: ]
I/O devices are needed for key functions in an Operating system. This manages devices sending out commands and information to the system as well as being simple to use. This means I/O management is significant to an Operating System.[5] Devices can include Audio interfaces (Speakers), monitors, keyboards and printers. Programs never directly interact with devices; they use device drivers which allow the device to do as its intended purpose.[4]
Windows has a device management system. It is shown below: 
[image: ]
CPU scheduling is essential in the Operating System. Its intended purpose is to allow many processes as possible. The CPU or Central Processing Unit is the primary component of a computer and would run by scheduling. This can determine what process can gets priority. If the CPU has multithreading or contains multiple cores, it can schedule multiple processes at once. [13] Focusing on older CPU’s, processes may need to schedule by time and priority for the CPU thus taking control of the CPU can be relatively easy, cutting off all processes. Newer CPU contain multithreading which allows rules to be set up. This would be labelled as ‘preemtive multitasking’ which would allow the OS to share the threads of the processor. [4]
To find out how much of the CPU is being used, an app package called ‘Process Explorer’ is used. This is what it looks like:
[image: ]
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Windows OS commands utilizes two forms of scripting languages. PowerShell and Batch. PowerShell, to quote Microsoft, is a ‘task automation solution’. This combines the elements of a command line, scripting language and a network management platform. [14] 
Bat or Batch file is a scripting language which can simplify repetitive tasks and routines. Batch is a text file with a .bat or .cmd file type. [15] 
Below is a list of PowerShell commands:
[image: ]
‘get-process’ is the process to show all processes running on the computer. The command can be specific using parameters. This can be done by naming either the process name or ID.[16] 

[image: ] 
‘get-help’ commandlet shows all the commands and concepts contained in PowerShell.  This would include Command Information Model, aliases, scripts and functions. To specify a PowerShell Commandlet, just type commandlet after the ‘get-help’. ‘help’ or ‘man’ does the same thing as ‘get-help’ but displays the text one at a time.[17]
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Arrays, in general store data which then can be declared. PowerShell defines array by this model: [array name] = [array data]. The data inputted can also be different data types unless hard declared. As shown above, these can be stored in multiple lines.[18]

[image: ]
PowerShell can use variables. They can be stored in different ways such as simple variables, arbitrary variables, strong variables and scope variables. Focusing on simple variables, to define a variable, it’s shown as: $[variable name] = [variable]. [18]
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If statements check multiple variables and properties in one statement. Using a switch statement allows multiple if statements condensed into one ‘switch’ statement. This can be done using this model:
Switch ([switch name])
{
[switch result] {[switch action]}
 ^^ This can be repeated as many times as possible
} [19]
Echo is turned off to stop printing the commands. Only the outputted properties. Below shows all the Batch script:
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‘goto’ in Batch script allows the system to redirect the command line to the selected line. This can be done by using command ‘goto <[name of label]>’ and then defining the label to wherever the code needs to be continued, seen in the image above.[20]
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Batch scripting can include user input. This means that whatever input the user includes, can be processed by the system. The image above shows a simple input/output sequence. Batch input is the classical way of obtaining user input. [21]
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For loops in Batch script are used to run through each value within a set of variables. The command can be done with this model: ‘for [(%% or %)][variable name] in [variable set] do [command] ([command options] = this command is optional to include)’. 
‘%%’ allows letter format variables e.g. %%n while % would allow name format variables e.g. ‘%variable’.[22]
[image: ]
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Functions can be called by variables in Batch using parameters. Specifying parameters isn’t required but is needed for accessibility when reading the code.  
This can be seen in the image above, the function ‘myfunction’ is defined below as 3 strings as well as assigning them variable names. This is then called as one whole string.[23]
[image: ]
‘ipconfig’ displays the IP connected to the computer on the console. This helps the user find out their IP address. Using the ‘ipconfig’, you can use ‘ping’ to send request.[23] 
‘tracert’ sends out IMCP (Internet Control Message Protocol) requests to the destination while increasing the request time or TTL (Time to Live) value.[24]
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Linux OS Command line interface uses a form of scripting language called ‘Bash’. Bash is the interpreter for the GNU, which is a Unix-based operating system. Bash is the default shell for Linux, and it runs on most Linux operating systems. Bash can also be ported to Windows. [25]

[image: ]
Echo in Bash allows the system to output the command to the console. The code is terminated with a new line break. Formatting echo commands can be done using these sequences at the end: /b to backspace the output, /e to escape, /n to create a new line and many others to format output.[25]

[image: ]
Self-defined variables can be done by using the model:
[variable name] = [variable]
To use the variable, enter the variable as: 
$[variable name]
‘$’ is called a pathname for the variable. This can be called in an argument list or in the shell. Also, the full variable name must be called to be executed.[25]
[image: ]
User input in Bash is shown in the image above. This can be done by using the ‘read’ command. This will read the input of the user which is then supplied by the console. This will be interpreted as a string unless hard coded.[25]
[image: ]
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If/else statements checks statements is true or false. This construct is called the conditional, which allows to test the values of the variables. The statement is ended with a ‘fi’ to signal the end.[26]
[image: ]
[bookmark: _Int_4OpZLOZS]Text formatting such as colouring the output strings can be used. In doing so, ‘-e’ must be used to interpret backslashes. After that, ‘e[’ allows the modification and the numbers and letters define the colour and layering of the colour.[27]
[image: ]
Calculations are integrated in Linux. However, there is no check for overflow and would be flagged as an error if divided by 0. The operators for these calculations are: ‘-+’ = minus and plus, ‘/ * %’ = division, multiplication and remainder and many more, respectively.[25]
[image: ]
For loop allows the execution of a statement several times. The number of times would usually be fixed. When all the data in the variable is specified, the loop will stop automatically. Referenced above, the loop would output all the data specified until there are no more.[25, 26]
[image: ]
Until loops are used in Bash when the determined amount is unknown and only stop when the value specificized is matched with the output. The model would look like this:  
Until [command];
Do [command request];
Done
[25]
[image: ]
Arrays allow multiple sets of data to be used in one location. In Bash, there is no limit of values or any requirements for indexing or assignment in the array. Array can be formatted like this:
[array name]=([array data])
[28]
[image: ]
Functions can be stated as a ‘series of commands to performs different activities within the shell’. In doing so, the function will be called and after will be closed automatically. The function must be labelled to be called, as shown above.[25]

[image: ]
[image: ]
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Case statements and user input can be linked. Case statements allow users to select options using strings or integers. This would display the menu, which the user would select the item they prefer. If they mis-input, an error message would show.[27]
[bookmark: _Toc289818688]Windows OS scripts
Windows PowerShell is a tool for task automation. PowerShell contains advance language and an administrative shell which focusing on windows and windows-oriented applications. PowerShell is based on C#, as key functions are built as ‘cmdlets’ which has a model which follows a ‘verb-noun' syntax. Another function of PowerShell is the connection of cmdlets called ‘pipeline’ which allows output from one cmdlet to be the input for another cmdlet. The pipeline looks like ‘|’. PowerShell is object-orientated which means that actions can be created or deleted. E.g. processes can be managed using PowerShell. Objects in PowerShell goes through classes which contain properties. Both instances are static data. Within PowerShell also contains parameters to allow specific items or actions to be called upon. [29, 30]
Batch scripting is an important scripting tool as it allows automated tasks to be routinely completed, saving into a ‘.bat’ file.[31] Key features of batch scripting is Windows script host or WSH. Windows script host allows scripts to be read and executed. WSH supports several scripting languages including VB, SQL, and Exchange. WSH contains functions like mapping network drives and coding variables from the computer’s environment.[32] Batch allows inputs that can be processed, there are control structures to allow better automation and scripting. These control structures are ‘if’, ‘switch’, ‘for’ and ‘while’. Batch coding allows advance programming structures including arrays and functions.[33]

[bookmark: _Toc1387836135]Linux OS scripts
Linux scripting or Bash is the interpreter language for Linux. For Linux, the newer features of Bash are directory manipulation such as ‘dirs’ and other commands for file structure manipulation, new variables for the environment, aliases for easier command calling and command line editing for editing whilst typing.[26] However, the key feature of Bash includes control flows command words, built-in commands, functions and loops which can be operated in the OS.
Commands in Bash are as used to perform tasks and actions in the OS. Commands such as ‘ls’ which shows all files in alphabetical order on the computer, ‘cd’ which allows the user to change the directory of the shell to another directory, ‘touch’ which allows the user to create an empty file which then can be edited, moved or deleted, ‘echo’ allows the user to output the chosen material, ‘mkdir’ to create a new directory for the OS, ‘pwd’ to show the user the contents of the current directory and ‘chmod’ to change permissions for the file or the directory. There are many other commands which allow control over the OS.[33] Keywords allow Bash to function as well as give the user the ability to create decisions and control flow of the OS. Commands such as if/else statements do such actions. If/else is a conditional command execution as it allows the user to see whether the action or process is done or not. For loops in Linux, statements such as ‘for’, ‘while’ and ‘until’ helps control the OS. ‘For’ repeats the process or action a number of set times set by the user. ‘while’ allows the loop to be executed while the condition stated is true and ‘until’ allows the loop to be executed until the statement condition is true.[34] Functions in Bash allows the user to redirect/use a set of command called grouped commands. These functions can be called, and the variables contained in the function can be read and modified if the user intends to. Functions can also be set to be accessed by the function and the variable called the ‘local’ state.[26]
[bookmark: _Toc1904013009]Conclusion
Operating System contains a set software which is called an OS kernel. Operating System utilizes software and hardware.  Operating systems utilizes many functions of a computer including process management, memory management, file system, I/O device management and CPU scheduling. Key functions of Windows OS scripts are ‘cmdlets’, pipeline, object-oriented programming, batch programming which allows WSH and control structures. Key functions of Linux OS scripts contain control flows, functions, loops and built-in commands. 
Bash, Batch and PowerShell are referenced and documented to show the versatility and usability of the code and IDE when used, being similar but still being bespoke languages and systems.
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Below is a certificate of completion for Learning PowerShell:
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Below shows the task 1 answer:
There are different types of operating systems which are commonly used.  
Starting off with Batch Operating System, this operating system doesn't interact directly to the computer. Instead, users would utilize a device or apparatus such as a punch card and submit to the operating system. These processes can be time-consuming.[1] 
Time-share Operating system enables users to access systems at the same time. The multiple users interact within programs at similar times. The OS completes small problems with I/O management and sequences in the CPU, accessing and retrieval in a time-share OS takes little to no time.[2] 
Real time Operating System allow support for many operations being handled in the Operating System. These processes such as scheduling, I/O management, syncing, resource handling and many others are done efficiently. Real time OS contains small, fast-acting kernels to be executed when the user demands. These can be specialized or commercialized.[3] 
Distributed Operating systems are a set of computers connected together to exchange information between processes running. The links can be either wireless or hard-wired. This allows complex and time-consuming processes to be completed as a quicker pace. Memory can also be shared within all the computer called the Distributed Shared Memory (DSM) [4] 
Network Operating System requires to interact with the host operating system, mainly as a collection. Network OS must be able to control of user when accessing resource, expansion, the control of network e.g. global network or local network and the accessing of network resources and requirements. The feature of the OS is user communication, migration of data and network execution and control.[5] 
Modern Mobile OS allows user to make calls, messages, camera functions and other functions. The combination of computer specs with the integration of wi-fi, cellular, Bluetooth, GPS as well as the most important function, touch screen compatibility. There are many other features that a Mobile OS would utilize. [6]
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