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Introduction
	The principles of object orientated programming are in many different programming languages, some of these languages are C++, JavaScript, Python, etc. [1] Object orientated programming allows for the program to be made from multiple different sections that all work together to form the program. Due to how modular programs can be, it allows for easier upgradability and expansion of already existing areas in a project. It can be faster to write object orientated programs due to modules being able to be used more than a single time throughout a program, reducing time needed simply duplicating redundant code. Programs can have greater readability if modules are used well due to the core systems being reduced in scale down to single lines calling a module on the back end. Some of the main elements of object orientated programming are classes, objects, abstraction, encapsulation, inheritance, and polymorphism.

Classes & Objects
	A class defines what a variable is. A class contains information such as the functions that an object of that class with be able to use and what data can that object store. Classes are generalised groups of functions and values that all correspond to what an object needs to be able to do and store. Objects are derived from a class and have access to the data and functions that the class contains. Objects are what most of the program interacts with over the class itself as the object is a container holding all the information of the class. Multiple objects can be created of a single class, and they will all contain their own information. The class simply defines what information it’s objects can hold and what function the objects can use.
In my code I used classes and object heavily, this example is the player class. This class is what stores information such as the players name, how many turns they have had and the amount of hits on ships they have had. The class is what defines what the player objects hold and what they can do. From this class I needed to create 2 player objects, these objects store the same information however they have their own copies of that information that is unique to them. The object itself is what hold the data, while the class simply tells the program what data it’s objects can hold and what functions they have.











Abstraction
	Abstraction is where code that achieves a specific use if grouped together into a ‘function’. These functions can be activated by calling on them within the code. Doing this has multiple benefits, the first of which is that using a function for tasks that need to be repeated multiple times allows for significant reduction in redundant code. This is because a function can be called multiple times at any point during the program. By using the function, the code it contains only needs to be written a single time and then can be called whenever it is needed, increasing efficiency of both the code and time it takes to write it. The user can call on header files which contain functions to use them throughout their code, this means that they don’t need to create their own method for common tasks and can simply call on a premade function to do the task for them. A user can also create their own functions that they can use throughout their code. 



In my game I made heavy use of functions. This example of my function use is for the player turn. My player turn function is 40 lines long. If I wasn’t using functions, I would need to write these 40 lines out twice, one for each player taking turns. However, because I used a function, this allowed me to make the only duplicated code for this a single line to call on the function. This function has parameters which are passed into it. I used this to pass object such as the player object, and the needed board object for that player to take their turn. By using this method, I can be general with what parameters are needed to be passed to the function which means my function can be ambiguous to what objects it uses by only passing through the relevant objects.

Encapsulation
	Encapsulating in OOP is where information inside of a class is hidden from other classes. This is done to hide the raw information that a class holds from being influenced by outside classes. This is to protect information that is not intended to be directly accessed throughout a program. When defining inside of a class, the user can mark elements as either private or public. If something is marked as public it can be accessed freely from outside of the class whereas if it is marked as private, only the class and other classes marked as a friend are able to directly modify the private elements. [2] Typically values in a class are set as private but methods of both viewing and potentially modifying the values are exposed publicly. This can be some to allow for more selective modification of classes. 
[image: ]In my game, I used encapsulation for storing the data that my classes contained. When I did this, I did it because I was the able to simply expose methods for modifying and reading the stored data publicly. For some of the values I stored privately, I simply created public functions the just read or modified the data. However, on my board class I kept the main board array hidden and created a function that would only specifically read a single value from the array rather than being able to read all of it due to knowing I only needed to access the values one at a time.

Inheritance
	Inheritance in object orientated programming is where a class is created as a subclass of another. In doing this any object that is created as an object of the subclass will have access to the functions that are in both the subclass as well as the main class. These can be referred to as a parent class and a child class. This can be useful for creating multiple specific object classes which need to use the same shared functions. In doing this, it allows code to be written in a way that can avoid redundant code due to it needing to be repeated for each subclass. 

	In my battleships game, I used inheritance for each of the individual types of ship. I did this because each of the ship subtypes all would share functions such as position and direction. However, each of these types of ship all had their own individual values for things such as the length of the ships and name of the ship type which I stored within the corresponding class. Doing this allowed me to reduce the redundant code that I would have needed to define functions such as position and direction in each of the ship types. 

Polymorphism
	There are 2 different types of polymorphism used in c++ object orientated programming, these types are compile time polymorphism and runtime polymorphism. These can both be reduced to 2 methods each. For compile time polymorphism, there is both function overloading and operator overloading. While runtime polymorphism has function overriding and virtual functions. [3]
· Function Overloading – This method works by allowing the name of a function to be identical to another function if they are provided with differing numbers or types of parameters. [4]
· Operator Overloading – This method allows you to add additional tasks to operators without changing its actual meaning. [3] This means that you can still use the traditional operators such as + or ++ for custom data types by defining what the operator does by overloading it.
· Function Overriding – With function overriding, a function is defined in both the parent and child classes. Because of this, when an object of the child class called for the duplicated function, rather than running the parent’s inherited function, the child class’s version of the function will run instead, thus overriding the parent’s function.
· Virtual Functions – A virtual function is declared in the parent class; this is used to ensure that the function can be overwritten even when a pointer to the parent class is used to represent a child class object. [4] If this is not used, it is possible that due to the pointer being of the parent class, the parent class’s function may be used over the child class’s function even if the object is of the child class.

In my game, I made use of virtual functions. I used virtual functions on my ship class, this allowed me to store information about each type of the different ship types in each of the ship’s subclasses. The data I stored in these functions were the length of the ship as well as the string with the ship class’s name. Doing this allowed me to call on the information stored in the subclass using a pointer to the main ship class. This meant I was able to write more modular code due to using the parent class as a pointer to the specific ship object that was being used at that time. 
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