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The presented essay will cover the coding of a user application using the programming language C++. The essay will show the importance of Object Orientated Programming (OOP) and the main concepts of this type of programming. The essay will then show how these concepts have been met within the code for the application. The correct testing for the code will be documented to show that the code will work correctly and efficiently.
All research for this essay will be conducted through journals, online search engines and university presentations.
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OOP is a type of programming where classes of objects are identified and then linked with the functions with which they are needed. Within OOP are also the ideas of inheritance of attributes and methods. OOP is based off a discipline called abstract data types. This is used for storing data along with the correct methods to process this data. [1]

OOP carries the potential to evolve the code being used to a much higher level. Its reusability allows for more memory space and cuts down on the file size. It provides Flexibility by using methods such as inheritance and polymorphism. Finally, the user of the code is able to efficiently write tests making it straightforward to be able to ensure the code is correct and as efficient as possible. [2]
Within the paper below an application has been coded to follow the programming methods of OOP. The main concepts will be discussed and then evidence will be shown, showing that the code constructed follows these concepts.
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During the early stages of programming there were many limitations on the coding. The codes were difficult to maintain, in some cases you couldn’t reuse certain bits of the code. Global data access was also a problem and the ways of going about programming found it difficult to solve the problems set out before them. [3] OOP however allows the programmer to entwine data states, and the functions that allows the states to be modified. A code that has followed the basic concepts of OOP will become more flexible, abstract, and modular. With all of this together, using OOP will become particularly useful when trying to right large codes and will also save on memory space when doing so. 
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There are five basic concepts within OOP. They are:
· Encapsulation
· Polymorphism
· Inheritance
· Data Abstraction
· Classes and objects
[bookmark: _Toc124318038]Encapsulation

Within OOP you can bring codes into a singular area. This allows you to then determine how each piece of data is used, this is called Encapsulation. [4] The area that these are usually encapsulated in are commonly classes or objects. One of the benefits of encapsulation is that it hides its complexity of the code whilst providing interfaces such as objects. This reduces the risk of the objects internal code, being modified or corrupted. This method is known as Information Hiding. [5]
Below is an example from the code created following the encapsulation concept.
[image: Text

Description automatically generated]
In the code above the function of deposit will calculate the funds available before the deposit and then after. This needs 2 data members of amount and amt. These represent the balance of available funds (amount) and then the funds being deposited (amt). These are then held in a class and are later called upon through using objects, when using the application as shown below.
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Polymorphism means using a function but in different forms. A very basic example of this would be the + in a C++ code. When using + with numbers whether floats on integers, it performs the sum of addition. However, when used within letters, names, or strings it will bring the data together. There can be 4 ways in which Polymorphism can be implemented. [6]
These are as follows:
· Function Overloading – This is where one function in particular, can perform many different tasks. These functions will have the same name but different problems and arguments to solve. This increases the readability of the program as it uses the same name for certain things to carry out the same action. This is a Compile-time polymorphism [6]
· Operator overloading – this is where the program compiler will define additional tasks to operators. They will do this without changing the meaning of the operator. This means that special meanings can be applied to user defined data types. The advantage of this is the program performing different tasks but still within the same operator. [7]
· Function Overriding – In function overloading, a function that is stated in a base class, is then given a new definition in a derived class. It is important to note that this override is only possible in the derived class. This means the program will contain to separate definitions for the same function. The time in which the decision is made as to which function definition is to be used happens at the runtime. This is then known as “runtime Polymorphism. [7]
· Virtual Functions – This function is a member function. This again is defined within a class and later redefined in a derived class. Referring to an object within a derived class with a pointer will mean that a function may not be able to be overridden. A virtual function can then be programmed to ensure this new function definition is run on the object and act within its new definitions. Again, this is a runtime polymorphism. [8]

The example below taken from the program for the application. This is an example of Polymorphism.
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The functions above are being used in a higher class. When they are then used again in derived classes such as the different accounts being chosen e.g. Savings or Every day. The functions have the same name but solves different problems.
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Inheritance is the passing of attributes and methods from one class to another. The parent class is the class where the attributes are defined. The child class is then where the attributes are being inherited. The symbol : is used to inherit form a parent class. [9] using inheritance boosts reusability within the code. This is due to the attributes being defined once and then being able to be reused multiple times throughout the code. This also improves the structure of the code and the readability. This then allows the code to be easily debugged and easier to maintain. However, using inheritance means that two different classes are then heavily reliant on each other. An example would be, if the function is changed in the Parent class, then the same needs to happen within the child to. [10].
In the example below you can see how inheritance is being used within the banking applications code.
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Ass you can see the child class (current) is using the correct symbol of : to inherit the correct attributed from the parent class (account).
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This aids in hiding the data. It only allows the most essential details and data to be displayed to the user, whilst hiding the functionality. This will stop any information, whether it be unnecessary, irrelevant, or private, being shown to the user. This will help a lot with the readability of the program, as well as security. To be able to use Data abstraction efficiently the programmer will need to know the methods of the objects are available. The programmer will then need to know which input parameters are needed. [11] Also you can assign permission labels to certain types of data. These are:
· Protected – this data can only be accessed by the derived classes and friend classes only. This is the same for the member functions.
· Private – The Data labelled as this is only available within the class. They are inaccessible outside the class they are being held
· Public – This data can be accessed anywhere, as long as the class it comes from is also visible. [12]
Some of the advantages with abstraction is that it stops the programmer from writing low level codes.

An example of this being used in the banking application is below.
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The obj.setdata is hiding what that object in particular is actually made of. This allows me to be able to use this object and while calling on all the different attributes that has previously been defined within it.
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As you can see in this example, the data is being labelled as public. This is another example of abstraction being used.
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A class is data type defined by the user that is used in the program. It is used to group a considerable number of attributes and methods together. These are variables and functions that are defined within the class. This can be used to then provide the correct data for constructing Objects. An object then, is a creation from a class. Even though the class is fully defined, memory is not allocated to it. This will only happen if an object is then created. [13]
Using classes and objects allows for reusability of codes making the code itself a lot more efficient. Also using classes and objects allows for more memory to be saved. Also using these allows for easier maintenance and modification of said code.

An example taken from the banking program showcasing classes and objects is below.
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As you can see, the class account is created. It has its own functions and variables already defined.
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An object is then created from this class in order to carry out certain actions further within the code.
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OOP is found to be an efficient and simple way for programmers to code applications. Focusing on the main concepts of Encapsulation, Polymorphism, Inheritance, Data Abstraction and Classes and objects, allows the programmer to elevate the code to a much higher level. Following these concepts allows for the code to be protected from any unwanted modifications by hiding the relevant code in a higher level of the program. It also allows for better memory usage with methods such as Classes and objects, memory isn’t allocated to a particular class until it is initialized in an object. The programmer is also able to assign certain labels to data types such as, Public, Private and Protected. These allow for better security of the code as the programmer can define what data is able to be seen by the user. Being able to use concepts such as inheritance allows the programmer to be able to reuse code without having to constantly write out the same code for the same problems.
Overall, using OOP allows for better readability of the code. Easier maintenance and security and make the code a lot more efficient and reliable. With the need for more complexed codes to solve real life problems, OOP allows for codes to be more flexible, modular, and abstract. The reusability of codes cuts down on memory usage and actually elevates the programmer to a lot higher level of programming.
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#include <iostream>
#include<cstdio>

using namespace std;

class account
{

    int account_no;
    float amount;
    string account_type;
    string accounttype[10] = { "saving", "Saving", "SAVING", "current", "Current", "CURRENT", "everyday", "Everyday", "EVERYDAY" };
    string firstname, lastname;

public:
    static int temp;

    int check_acctype()
    {
        int i;
        for (i = 0; i < 8; i++)
        {
            if (account_type == accounttype[i])

                return 0;

        }
        return 1;
    }

    int check_initial_balance()
    {
        if (amount < 0)

            return 1;

        return 0;
    }


    void setdata()
    {
        account_no = temp++;
        cout << endl;
        cout << "Enter account holders first name: ";
        cin >> firstname;
        cout << "Enter account holders last name: ";
        cin >> lastname;
        cout << "Please Choose from the following options for account type: Saving, Current or Everyday: ";
        cin >> account_type;
        cout << "Enter initial amount to open account:  ";
        cin >> amount;
        while (check_acctype())
        {
            cout << "Account Type not recognised. Please try again: ";
            cin >> account_type;


        }
        while (check_initial_balance())
        {
            cout << "Opening funds cannot be less than £0. Please try again: ";
            cin >> amount;
        }
    }

    void display_account_info()
    {
        cout << "Account owner: " << firstname + ' ' + lastname << endl;
        cout << "Account number: " << account_no << endl;
        cout << "Account type: " << account_type << endl;
        cout << "Account Funds: " << amount << endl;
    }
    void deposit(float amt)
    {
        amount = amount + amt;
        cout << amt << " Has been added to your account funds:\n";
        cout << "Previous Balance: " << amount - amt << endl;
        cout << " Current Balance: " << amount << endl;
    }
    void withdraw(float amt)
    {
        amount = amount - amt;
        cout << amt << "Has been deducted from your account\n";
        cout << "previous Balance: " << amount + amt << endl;
        cout << "Current Blance: " << amount << endl;
    }

};

class saving : public account
{
private:
    float sav_availible_funds;
public:
    void saving_account()
    {
        cout << "Funds Availible in Saving Account :  " << sav_availible_funds;
    }
    void deposit()
    {
        float deposit;
        cout << "\nEnter funds to Deposit in savings :  ";
        cin >> deposit;
        sav_availible_funds = sav_availible_funds + deposit;
        
    }
    void withdraw()
    {
        float withdraw;
        cout << "Funds Availible in Saving Account :  \n" << sav_availible_funds;
        cout << "Enter amount to withdraw from savings account : \n";
        cin >> withdraw;
        if (sav_availible_funds > 500)
        {
            sav_availible_funds = sav_availible_funds - withdraw;
            cout << "Funds Availible in Saving Account :  \n" << sav_availible_funds;
        }
        else
        {
            cout << "\n Insufficient Funds Availible";
        }
    }
};

class current : public account
{
private:
    float Availible_funds;
public:
    void current_account()
    {
        cout << "Funds Availible in Current Account :  \n" << Availible_funds;
    }
    void deposit()
    {
        float deposit;
        cout << "\nEnter amount to Deposit :  ";
        cin >> deposit;
        Availible_funds = Availible_funds + deposit;
    }
    void withdraw()
    {
        float withdraw;
        cout << "Funds Availible in Current Account :  \n" << Availible_funds;
        cout << "Enter amount to be withdrawn :\n";
        cin >> withdraw;
        if (Availible_funds > 1000)
        {
            Availible_funds = Availible_funds - withdraw;
            cout << "Funds Availible in Current Account :  \n" << Availible_funds;
        }
        else
        {
            cout << "\n Insufficient Funds Availible";
        }

    }


};

class everyday : public account
{
private:
    float Availible_funds;
public:
    void everyday_account()
    {
        cout << "Funds Availible in Everyday Account :  \n" << Availible_funds;
    }
    void deposit()
    {
        float deposit;
        cout << "\nEnter amount to Deposit :  ";
        cin >> deposit;
        Availible_funds = Availible_funds + deposit;
    }
    void withdraw()
    {
        float withdraw;
        cout << "Funds Availible in Everyday Account :  \n" << Availible_funds;
        cout << "Enter amount to be withdraw :\n";
        cin >> withdraw;
        if (Availible_funds > 1000)
        {
            Availible_funds = Availible_funds - withdraw;
            cout << "Funds Availible in Everyday Account :  \n" << Availible_funds;
        }
        else
        {
            cout << "\n Insufficient Funds availible";
        }

    }


};
int account::temp = -1111111111;

int main()
{
    account obj;
    int ch = 0;
    float amt;

    obj.setdata();

    do
    {
        cout << "------ Banking Operations------\n";
        cout << "01) Deposit Funds\n";
        cout << "02) Withdraw Funds\n";
        cout << "03) Display Account Info\n";
        cout << "04) Exit\n";
        cout << "Please select from the menu above:";
        cin >> ch;



        switch (ch)
        {
        case 1:
            cout << "Enter amount to deposit: ";
            cin >> amt;
            obj.deposit(amt);
            break;
        case 2:
            cout << "Enter amount to withdraw: ";
            cin >> amt;
            obj.withdraw(amt);
            break;
        case 3: obj.display_account_info();
            break;
        case 4: cout << "Thank you for using Archer Banks";
            break;
        case 5: cout << "Invalid Option Choosen. Please try again";
            break;
        case 6: cout << "Invalid Option Choosen. Please try again";
            break;
        case 7: cout << "Invalid Option Choosen. Please try again";
            break;
        case 8: cout << "Invalid Option Choosen. Please try again";
            break;
        case 9: cout << "Invalid Option Choosen. Please try again";
            break;


        }




    } while (ch != 4);







    return 0;

}
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