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Introduction
An Operating System is a software that is in the middle of the computer’s hardware and the end user. They hold and manage the programs and apps  so that computer device can run. The OS acts as an intermediary between programs and the computer hardware, allowing different programs and users to access the hardware resources without interfering with each other. It performs several functions such as control over system performance, security, memory, process, and device (I/O) management. This assignment will cover the many types of operating systems used worldwide while also touching on command line interfaces on Linux OS and Windows OS. 
[bookmark: _Toc131678985][bookmark: _Toc131688581]
Key Functions of Operating Systems
As briefly mentioned in the introduction, the operating system is software that manages a computer’s hardware and software resources. It’s first introduction to the modern-day computer was in the 1940s where the First-Generation OS came out. This was very basic and just got the user to basic calculations. The current day operating systems are currently in the Fourth Generation. There are many different features of an OS. These are some of the most popular ones:
Security – The OS provides security features such as user authentication, antivirus protection, inbuilt firewalls, memory protection, and encryption to protect the computer and the data stored from hackers and unauthorised access. 
Process Management – The OS manages the processes the running on the computer, scheduling them to run out on the CPU and providing inter-process communication. 
Device Management – The OS is also in charge of managing the computers input and output devices, providing drivers for hardware, and managing the flow of data to and from devices. 
Memory Management – The OS manages the computer’s memory. It allocates space to processes and data as needed. It can also provide virtual memory which can allow processes to use more memory than physically available. 
File Management – The OS manages the computer’s file system, organising files and providing access control to file. 
Error Detection -  The OS provides error detection aids to help diagnose and fix problems. The OS is able to check for incorrect inputs, detecting faults in the software and hardware and other issues. [1]
User Interface – The OS provides a user interface for the user to interact with the computer including a graphical user interface (GUI) and Command-Line Interface (CLI).
Backup and Recovery – The OS provides features for backing up and recovering data, allowing the computer to recover from hardware failures, software error.
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Worldwide, there are five main operating systems that are used. These are (in no particular order):


Apple MacOS – This is Window OSs main competition. MacOS was built for the Macintosh computers which were released by Apple. The OS is loved by users for its ease of use and its compatibility with other Apple devices such as the iPhone and iPad. The quick processing speeds and easy to use interface is also loved by users. Another perk is that you can run windows on a mac device if needed. One of the main disadvantages is pricing. You cannot just by the MacOS, you need to by a MacBook or a PC which can cost £1,000 at minimum. [2]

Windows (Microsoft) – this is one of the oldest operating systems with the first Windows 1.0x coming out in 1985. Windows is definitely the most popular OS as it is already preloaded on most PCs. Due to Microsoft’s dominance in the PC world, there are hundreds of different software packages available. Also because of this, if you needed to update to a newer windows OS, you can easily update your PC while keeping all files and programs that you used before. A disadvantage of Windows is it that the security is very week. Also, because of the billions of users around the world, window users have a higher chance of being victims to cyberattacks and hacks. You can buy anti-virus software, but they can get costly. 

Android OS – Android OS is an operating system that is made by tech giants Google. The basis of Android is built up on open-source software like Linux. The rise of android has increased since it is an alternative to iOS, Apple’s mobile operating system. One of the main advantages of Android OS is that, because it is open source, the user interface customisation is endless. Millions of app developers can get access to the main code and with that can add changes to many different things on the OS. A disadvantage of android OS is that you need a google account to access the Play Store to download apps. 

Apple iOS – this is an operating system used just for iPhones. iOS is one of the best operating systems out there because of its regular updates and the continuous offering of exclusive features for users. When iOS first got introduced by Steve Jobs, it blew people away because of it’s multi touch gestures that can be used on the screen and how the iPhone put everything in one device. Mobile developers can design apps to the best ability because there aren’t loads of models out. Like MacOS, iOS is only made for iPhone and getting an iPhone can set you back roughly £600. 

Linux OS – Linux is very different from Windows and Apple as it is an open-source system. Linux is very customisable and offers hundreds of different options for a different purpose. Linux can run on the bare minimum system; you don’t need the best hardware to run Linux. A disadvantage to Linux is that there is barely any technical support as it is an open-source system. Most of the time, if you wanted to solve a problem, you would have to do it yourself. 
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Windows OS CLI Commands
A CLI, a command line program, which takes text input to execute OS functions. Back in the 60s when computers only had terminals, this was the only way a user could communicate with computers. Nowadays with the introduction of GUIs (graphical user interfaces), users rarely use command line interfaces unless someone like a software developer would use the command line interface to configure a computer and install software. Basically, to access features not available in the GUI you would go through the command line. [3]

Some of the basic windows CLI commands are: 
◊ dir – List the directory (folder) system.
◊ cd pathname – Change directory (folder) in the file system. 
◊ cd \ - Move to the root folder of the file system. 
◊ cd .. – Move one level up (one folder) in the file system.  
◊ copy – Copy a file to another folder. 
◊ ipconfig – This will display network information such as IP addresses, gateways, and subnet mask. 
◊ move – Move a file to another folder. 
◊ type filename – Type a file. 
◊ mkdir or md – Removes a new directory (folder)
◊ rmdir or rd – Removes a directory (folder)
◊ cls – Clears the CLI window. 
◊ exit – Closes the CLI window. 
◊ help command – Shows the manual for a given command. 
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Same as the Windows command line, Linux also uses an interface to accept instructions from a user. Linux is open source, unlike Windows, so anyone can make a change and publish it with their own name. In this OS using the command line, you can go through folders, files and many more. Below, I have noted some of the most commonly used Linux commands and what they do. 
ls – this allows you to list the contents of the directories which can include files and nested directories. 
cd – This command changes the current working directory to the specified directory. 
copy – Copy a file to another directory. 
move – Move a file to another directory. 
mkdir – This command creates a new directory with a name. 
rm – This removes files or folders. 
sudo – This command allows a user to use a command with admin privileges. 
clear – This command will clear everything off the terminal. 
kill – This command will terminate a running process. 
Mastering these commands, users can perform advanced operations. Linux also being open sourced and available to anyone with a decent computer makes it a very powerful tool. 
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Windows OS Scripts
In Windows, we use Batch or Bat. This is a command scripting language used to write code to create programs that then can be carried out by the command line interface. Batch script is basically a series of commands which get executed by the OS [4] . A bat file usually ends with a .bat extension. There are some other batch files such as .ini, .sys, .cfg and .com. If a user wanted to create and execute a batch file they should know some basic commands such as:
 Ipconfig – This command displays network information. 
Ping – This command tests the connectivity between IP-networked devices. 
Title – This command changes the text that shows on the command window. 
Pause – This command stops the execution of any batch file. 
Batch is extremely useful. It is used worldwide by millions of people including large corporations such as Ikea. Other examples of some batch systems are bank systems and payroll systems. A reason why it is so often used is because of its many advantages [4]. There are:
No user interaction is needed on repeated jobs. It is all done by batch systems.
Batch systems can manage large amounts of work. 
Sharing batch systems between users is very easy. 
Any organisation of any size can benefit from batch systems. 
With advantages, come with some disadvantages:
Training is required for the computer operators. 
Debugging batch systems is difficult. 
Some systems can be costly. 
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Bash is the command language that Linux OS uses. Bash scripts can do anything from creating very complex applications to a simple program. One of the main benefits of bosh scripts is that they can be created by someone with very little programming knowledge [5]. Some other advantages are:
Can run many commands.
Portable
Cost and Time Effective 
Comes with most Linux OS’s
Some of the disadvantages are:
Low execution speed
Lack of data structure 
Poor function usage, e.g., bash functions don’t return anything unlike in python.
Shell scripting is definitely advised to programmers to use, it is such a good introduction to programming because of how easy it is to learn.  
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Conclusion
The key takeaway from this paper is how important operating systems are. The endless uses for them and how much they can benefit a user is simply extraordinary. The five different operating systems that were mentioned are all great in their unique way. However, the ease and effectiveness of both Windows and Linux shows why they are currently the most popular operating systems in the world. The user-friendly interface truly makes Windows one of the best and the open source of Linux makes it so powerful. 
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