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1. [bookmark: _Ref124038101][bookmark: Introduction]Introduction
Object-oriented programming (OOP) is an increasingly popular programming paradigm that is used in the development of complex and scalable software systems [1]. OOP is based on several key concepts, including abstraction, encapsulation, inheritance, and polymorphism, which allow developers to design flexible and maintainable software [1]. 
In this report the author explores the main concepts of OOP and how they are illustrated with examples from the code listed in appendix A. The author begins by discussing abstraction, which refers to the act of representing essential features of an object without including unnecessary details [1]. This concept is critically important because it allows developers to focus on the most important aspects of an object and hide the underlying complexity. 
The author then delves into the concept of encapsulation, which involves bundling data and methods within a single unit, or object [1]. This allows developers to create modular and self-contained units of code that are easy to understand and maintain. 
Inheritance is also explored, which is the ability of a class to inherit characteristics from a parent class [1]. This allows developers to create relationships between classes and reuse code, which can save time and improve the maintainability of a software system.
Finally, the author discusses polymorphism, which refers to the ability of a class to take on multiple forms [1]. This allows developers to create code that is flexible and can be adapted to different situations. 
In addition to these core concepts, the report also examines the role of classes and objects in OOP, as well as the importance of methods and constructors in defining the behaviour and characteristics of those classes and objects. By the end of this report, readers should have a strong understanding of the main concepts of OOP and how they are applied in practice.














2. [bookmark: MainPrinciples_of_OOP]The Main Principles of OOP

2.1 [bookmark: What_is_OOP]What is OOP?

Object-Oriented Programming (OOP) is a programming paradigm that is based on the concept of "objects" [1]. These objects are self-contained units of code and data, and they can be created, modified, and used in a program [1]. In OOP, software is organized around the data (objects) rather than functions and logic [2]. This means that each object has its own set of data and behaviour, and these objects can communicate with each other through methods (functions that are associated with an object) [2].

One of the main benefits of OOP is that it allows for more modular and reusable code [1]. Because objects are self-contained and have a clear set of responsibilities, they can be easily reused in other parts of the program or even in other programs [2]. OOP languages also typically provide features such as inheritance and polymorphism to help developers design and build larger, more complex software systems in a more organized and maintainable way [2].

In summary, OOP is a programming paradigm that is based on the concept of objects, which contain data and code that manipulates that data. It allows for more modular and reusable code, and provides features such as inheritance, polymorphism, and encapsulation to help developers design and build larger, more complex software systems in a more organized and maintainable way.























2.2 [bookmark: Abstraction]Abstraction

2.2.1 What is Abstraction?

Abstraction is a fundamental principle of OOP that is based on the idea of separating the essential characteristics of an object from its non-essential details [3]. It is related to the principle of encapsulation, which is the idea of bundling the data and behaviour of an object together in a single unit [1]. Together, abstraction and encapsulation allow developers to create modular and self-contained objects that can be easily understood, reused, and modified [3].

One of the main underlying theories behind the significance of abstraction in OOP is the principle of abstraction to manage complexity [3]. In complex systems, it is often impractical or impossible to understand and manipulate all the details of a system at once [3]. Abstraction gives developers the ability to break down a complex system into smaller, more manageable parts by focusing on the essential characteristics of an object and ignoring the non-essential details [2]. This makes it easier to understand and modify the system.

Another underlying theory behind the significance of abstraction in OOP is the principle of abstraction to promote code reuse [3]. By creating abstract classes and interfaces that define generic behaviours, developers can create reusable components that can be customized and extended by subclassing and implementing [3-4]. This promotes code reuse and reduces the amount of redundant code in a system.

Abstraction is also related to the principle of separation of concerns, which is the idea of dividing a system into distinct parts that each have a single, well-defined responsibility. By using abstraction, developers can create objects that have a clear, specific purpose and focus on a single aspect of the system [3]. This helps to improve the maintainability of code by making it easier to understand and modify individual objects without affecting the rest of the system. 

The significance of abstraction in OOP is based on the underlying theories of managing complexity, promoting code reuse, and separating concerns [3]. It is an important principle that allows developers to create modular, reusable, and maintainable code by focusing on the essential characteristics of an object and ignoring the non-essential details [1-3].








2.2.2 Implementation

We can implement Abstraction in C++ using classes. The class helps us to group data members and member functions using available access specifiers. A Class can decide which data member will be visible to the outside world and which is not.class User {
private:
    std::string name; // Declare name
    std::string userId; // Declare user ID
    std::vector<BankAccount*> accounts; // Declare accounts list

public:
    // . . .

[Code: Appendix A, UserClass Snippet]
class BankAccount {
protected:
    std::string name; // Declare name
    double balance; // Declare balance

public:
    // . . .


[Code: Appendix A, BankClass Snippet]















2.3 [bookmark: Encapsulation]Encapsulation

2.3.1 What is Encapsulation?

Encapsulation is a fundamental concept in object-oriented programming (OOP) that involves bundling the data and behaviour of an object together in a single unit [1-4]. It is an important mechanism for protecting the internal state of an object from external manipulation and for promoting the modularity and reuse of code [2, 4]. 

There are several ways to implement encapsulation in OOP, including access modifiers, getters and setters, and properties [1-4]. See 2.3.2 Implementation for details on these accompanied with code examples from Appendix A.

Encapsulation is useful for several reasons: 

1. It protects the internal state of an object from external manipulation by hiding the implementation details and exposing only the relevant characteristics and behaviours of an object to the user. [4] 

2. It promotes modularity by allowing developers to create self-contained objects that have a clear, specific purpose and focus on a single aspect of the system. [4]

3. It promotes code reuse by allowing developers to create reusable components that can be customized and extended by subclassing and implementing. [3-4]

4. It improves the maintainability of code by allowing developers to make changes to the implementation of an object without affecting the rest of the system. [4]

To summarize, encapsulation is an important concept in OOP that allows developers the opportunity to design more modular, reusable, and maintainable code by bundling the data and behaviour of an object together in a single unit and protecting the internal state of the object from external manipulation [4]. It is implemented through access modifiers, getters and setters, and properties, and is useful for protecting the internal state of an object, promoting modularity, promoting code reuse, and improving the maintainability of code [2, 4].








2.3.2 Implementation

Keeping relevant code encapsulated within a class allowed to streamline a program. The encapsulated values are contained in one location, so it is easier to follow. This, in turn, makes the program easier to debug. If a function within the encapsulated class is not working correctly, it will likely be possible to pinpoint the problem to the class instead of having to sift through heaps code [4]. When encapsulating, the flow of data into and out of a class can be controlled [1-4]. Classes allow the ability to make certain functions or variables inaccessible to protect them from being used or changed outside of the class. You can also make specific components accessible to use elsewhere in your code [4].

There are several ways to implement encapsulation in OOP, including access modifiers, getters, and setters. 

Access modifiers are keywords that control the visibility and accessibility of class members (i.e., fields, methods, etc.) from other classes [1-4]. The access modifiers are public, protected, and private [1-4]. By default, class members are private, which means they can only be accessed within the class itself [2,4]. 
class BankAccount {
protected:
    std::string name; // Declare name
    double balance; // Declare balance

public:
    // Constructor
    BankAccount(std::string n, double b) : name(n), balance(b) {}
	. . .


[Code 3: Appendix A, BankModifiers Example]

Getters and setters are methods that are used to get and set the value of a private field [1-4]. They are usually defined using the get and set keywords, followed by the field name. Getters and setters allow developers to control the access and modification of a private field from other classes [3]. class User {
private:
    std::string name; // Declare name
    std::string userId; // Declare user ID
    std::vector<BankAccount*> accounts; // Declare accounts list

public:
    // Constructor
    User(std::string n, std::string id) : name(n), userId(id) {}

    // Getters
    std::string getName() const {
        return name; // Returns user name
    }
    std::string getId() const {
        return userId; // Returns user ID
    } 
. . .



[Code 4: Appendix A, Getters, and Setters Example]

















2.4 [bookmark: Inheritance]Inheritance

2.4.1 What is Inheritance?

Inheritance is a principle of OOP that is based on the idea of creating new classes that are derived from existing classes [1-4]. It is related to the principle of polymorphism, which is the ability of a class to take on multiple forms through inheritance and method overriding [4]. Together, inheritance and polymorphism allow developers to create flexible and extensible code that can be easily modified and extended [3].

One of the main underlying theories behind the significance of inheritance in OOP is the principle of code reuse [3]. By creating a base class with common characteristics and behaviours and deriving new classes from it, developers can create reusable components that can be customized and extended as needed [3]. Thus, reducing the amount of redundant code in a system and making it easier to maintain and modify.

Another underlying theory behind the significance of inheritance in OOP is the principle of abstraction to manage complexity [3-4]. By creating a hierarchy of related classes, developers can break down a complex system into smaller, more manageable parts that can be understood and modified independently [1-4]. This helps to simplify the system as a whole and improve its maintainability [3].

The significance of inheritance in OOP is based on the underlying theories of code reuse, managing complexity, and polymorphism [3]. It is an important principle that allows developers to create flexible and extensible code that can be easily modified and extended through the creation of new classes that are derived from existing classes [4]. It is a fundamental mechanism for code reuse and for creating a hierarchy of related classes [3].














2.4.2 Implementation// Class SavingsAccount inherits from BankAccount and adds interestRate and addInterest() method to the class 
class SavingsAccount : public BankAccount {
private:
    double interestRate; // Declaring interest rate

public:
    // Constructor
    SavingsAccount(std::string n, double b, double i) : BankAccount(n, b), interestRate(i) {}

    // overrides display method to display interest rate
    void display() override {
        BankAccount::display();
        std::cout << "Interest rate: " << interestRate << std::endl;
    }

    // adds interest to savings account
    void addInterest() {
        double interest = balance * interestRate;
        deposit(interest);
        std::cout << "Interest added. Current balance: " << balance << std::endl;
    }
};
	. . .


[Code 5: Appendix A, Savings Inherits Bank Snippet]











2.5 [bookmark: Polymorphism]Polymorphism

2.5.1 What is Polymorphism?

Polymorphism allows a class to take on multiple forms through inheritance and method overriding [5]. It is an important mechanism for creating flexible and extensible code that can be easily modified and extended to meet changing requirements [3]. There are several ways to implement polymorphism in OOP, including method overloading, method overriding [5], and virtual methods [6].

Method overloading is the ability of a class to have multiple methods with the same name, but different signatures (i.e., different number or type of parameters) [5]. Method overloading is implemented using function overloading, which allows multiple functions with the same name to be defined if they have different parameter lists [5-6]. 

Method overriding is the ability of a derived class to override or extend the implementation of a virtual method in the base class [5]. Method overriding is implemented using the virtual and override keywords [5-6]. 

Virtual methods are methods that are declared with the virtual keyword and can be overridden by a derived class [6]. They can be implemented using the virtual keyword and dynamic binding, which determines the method to call at runtime based on the actual type of the object [6]. 

Polymorphism is useful for several reasons: 

1. It allows developers to create flexible and extensible code that can be easily modified and extended to meet changing requirements. [5-6]

2. It promotes code reuse by allowing developers to create generic behaviours that can be customized and extended by derived classes. [5-6] 

3. It improves the maintainability of code by allowing developers to make changes to the implementation of a virtual method in the base class and have those changes automatically propagated to the derived classes. [5-6]

Polymorphism is an important concept in OOP that allows a class to take on multiple forms through inheritance and method overriding, creating flexible and extensible code that can be easily modified and extended [5]. It is implemented through method overloading, method overriding, and virtual methods, and is useful for creating flexible and extensible code, promoting code reuse, and improving the maintainability of code [5-6].



2.5.2 Implementation
// Class SavingsAccount inherits from BankAccount and adds interestRate and addInterest() method to the class 
class SavingsAccount : public BankAccount {
private:
    double interestRate; // Declaring interest rate

public:
    // Constructor
    SavingsAccount(std::string n, double b, double i) : BankAccount(n, b), interestRate(i) {}

    // overrides display method to display interest rate
    void display() override {
        BankAccount::display();
        std::cout << "Interest rate: " << interestRate << std::endl;
    }

    // adds interest to savings account
    void addInterest() {
        double interest = balance * interestRate;
        deposit(interest);
        std::cout << "Interest added. Current balance: " << balance << std::endl;
    }
};

// Class CheckingAccount inherits from BankAccount and adds overdraftFee and withdraw() method to the class
class CheckingAccount : public BankAccount {
private:
    double overdraftFee;

public:
    CheckingAccount(std::string n, double b, double f) : BankAccount(n, b), overdraftFee(f) {}

    bool withdraw(double amount) override {
        if (amount > balance) {
            double fee = overdraftFee;
            if (balance - amount - fee < 0) {
                std::cout << "Transaction declined. The withdrawal would result in an negative balance of more than your authorized overdraft limit" << std::endl;
                return false;
            }
            balance -= fee;
            std::cout << "Overdraft fee applied. Current balance: " << balance << std::endl;
        }
        return BankAccount::withdraw(amount);
    }
};
	. . .


[Code 6: Appendix A, Savings Account and Checkings Account same inheritance]

2.6 [bookmark: Classes_and_Objects]Classes and Objects

2.6.1 The Significance of Classes and Objects

Classes are blueprints for creating objects (a particular data structure), providing initial values for state (member variables or attributes), and implementations of behaviour (member functions or methods) [7]. 
An object is an instance of a class [7].
They are the core components of OOP as they provide a way to organize and structure code in a way that is easy to understand, maintain, and extend [7]. With classes, data (attributes) can be encapsulated with behaviour (methods) in one unit, which can then be easily reused throughout the program [7]. 
Additionally, classes provide the ability to create objects, which encapsulate state, and can interact with other objects [7]. 

2.6.2 Implementation
. . .

int main() {
    // Declare class users and menu
    std::vector<User> users;
    Menu menu(users);
    // Start Program
    menu.start();
    return 0;
}


[Code 7: Appendix A, Declaring Class Objects Snippet]









[bookmark: Constructors_and_methods]
2.7 Constructors and Methods

2.7.1 The Significance of Constructors and Methods

When referring to OOP concepts, a constructor is a special type of method that is called when an object of a class is created [8]. Constructors are typically used to initialize the state of the object, for example, setting initial values for the object's attributes, or allocating memory for dynamically allocated data [8]. They can take zero or more arguments [8].

A method, on the other hand, is a function that is associated with an object, and can be used to perform some action or computation on the state of the object [9]. Methods can take zero or more arguments and can return a value or not [9].

Constructors and methods work symbiotically in OOP to provide a way to create and manipulate objects of a class. When an object of a class is created, its constructor is called to initialize the state of the object. Once the object is created, its methods can be called to perform various actions on the state of the object [9].

For example, in a class representing a bank account, the constructor might be used to initialize the account balance to zero and set the account holder's name. The class may have a method that would allow a user to deposit money into the account, and another to withdraw money. See provided examples below and Appendix A for a greater understanding.




















2.7.2 Implementation
class BankAccount {
protected:
    std::string name; // Declare name
    double balance; // Declare balance

public:
    // Constructor
    BankAccount(std::string n, double b) : name(n), balance(b) {}
	. . .


[Code 8: Appendix A, Bank Class Constructor Example]
// Class SavingsAccount inherits from BankAccount and adds interestRate and addInterest() method to the class 
class SavingsAccount : public BankAccount {
private:
    double interestRate; // Declaring interest rate

public:
    // Constructor
    SavingsAccount(std::string n, double b, double i) : BankAccount(n, b), interestRate(i) {}
	. . .


[Code 9: Appendix A, Bank Class Method Example]









// Class SavingsAccount inherits from BankAccount and adds interestRate and addInterest() method to the class 
class SavingsAccount : public BankAccount {
private:
    double interestRate; // Declaring interest rate

public:
    // Constructor
    SavingsAccount(std::string n, double b, double i) : BankAccount(n, b), interestRate(i) {}

    // overrides display method to display interest rate
    void display() override {
        BankAccount::display();
        std::cout << "Interest rate: " << interestRate << std::endl;
    }

    // adds interest to savings account
    void addInterest() {
        double interest = balance * interestRate;
        deposit(interest);
        std::cout << "Interest added. Current balance: " << balance << std::endl;
    }
};
	. . .

[Code 10: Appendix A, Savings Account Class Constructor and Methods Example]












3. [bookmark: Conclusion]Conclusion
This report dived into the intricacies of Object-oriented Programming (OOP), a widely adopted programming paradigm that revolutionized software development. By highlighting the key concepts of OOP, such as abstraction, encapsulation, inheritance, and polymorphism, along with their implementation through classes, objects, methods, and constructors, the report aimed to provide a comprehensive understanding of OOP and its practical applications.
The report demonstrated how these concepts work together to enable developers to design and build robust, flexible, and maintainable software systems that are adaptable to the demands of modern software development. It showcased how the concepts of OOP can be illustrated through examples and highlighted their significance in the software development process.
With the knowledge honed from this report, readers should be equipped with the skills to leverage the benefits of OOP and begin creating their own scalable and efficient software systems that can meet the needs of various domains.
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Appendix A:  File: Source.cpp:
#include <iostream>
#include <string>
#include <vector>

class BankAccount {
protected:
    std::string name; // Declare name
    double balance; // Declare balance

public:
    // Constructor
    BankAccount(std::string n, double b) : name(n), balance(b) {}

    // Displays Account Name and Balance
    virtual void display() {
        std::cout << "Account name: " << name << std::endl;
        std::cout << "Account balance: " << balance << std::endl;
    }

    // deposits amount into account if amount is positive and returns true if successful
    virtual void deposit(double amount) {
        // If amount is positive, add it to the balance and return true
        if (amount > 0) {
            // balance = balance + amount;
            balance += amount;
            std::cout << "Deposit successful! Current balance: " << balance << std::endl;
        }
        // Else     return false
        else {
            std::cout << "Invalid deposit amount. Please enter a positive value." << std::endl;
        }
    }
    // withdraws amount from account if amount is positive and returns true if successful and false otherwise
    virtual bool withdraw(double amount) {
        // check if amount is positive and less than or equal to balance 
        if (amount > 0 && amount <= balance) {
            balance -= amount; // balance = balance - amount
            std::cout << "Withdrawal successful! Current balance: " << balance << std::endl;
            return true;
        } 
        // else if amount is positive but greater than balance return false and print message
        else if (amount > 0 && amount > balance) {
            std::cout << "Transaction declined. The withdrawal would result in a negative balance." << std::endl;
            return false;
        }
    }
};

// Class SavingsAccount inherits from BankAccount and adds interestRate and addInterest() method to the class 
class SavingsAccount : public BankAccount {
private:
    double interestRate; // Declaring interest rate

public:
    // Constructor
    SavingsAccount(std::string n, double b, double i) : BankAccount(n, b), interestRate(i) {}

    // overrides display method to display interest rate
    void display() override {
        BankAccount::display();
        std::cout << "Interest rate: " << interestRate << std::endl;
    }

    // adds interest to savings account
    void addInterest() {
        double interest = balance * interestRate;
        deposit(interest);
        std::cout << "Interest added. Current balance: " << balance << std::endl;
    }
};

// Class CheckingAccount inherits from BankAccount and adds overdraftFee and withdraw() method to the class
class CheckingAccount : public BankAccount {
private:
    double overdraftFee;

public:
    CheckingAccount(std::string n, double b, double f) : BankAccount(n, b), overdraftFee(f) {}

    bool withdraw(double amount) override {
        if (amount > balance) {
            double fee = overdraftFee;
            if (balance - amount - fee < 0) {
                std::cout << "Transaction declined. The withdrawal would result in an negative balance of more than your authorized overdraft limit" << std::endl;
                return false;
            }
            balance -= fee;
            std::cout << "Overdraft fee applied. Current balance: " << balance << std::endl;
        }
        return BankAccount::withdraw(amount);
    }
};

class User {
private:
    std::string name; // Declare name
    std::string userId; // Declare user ID
    std::vector<BankAccount*> accounts; // Declare accounts list

public:
    // Constructor
    User(std::string n, std::string id) : name(n), userId(id) {}

    // Getters
    std::string getName() const {
        return name; // Returns user name
    }
    std::string getId() const {
        return userId; // Returns user ID
    }

    // adds account to accounts list.
    void addAccount(BankAccount* account) {
        accounts.push_back(account);
    }

    // Method to display all accounts for a user
    void displayAccounts() {
        std::cout << "Displaying accounts for user " << name << ":" << std::endl;
        
        // for each account in users accounts, call account method display
        for (BankAccount* account : accounts) {
            account->display();
            std::cout << std::endl;
        }
    }

    // Deposit money into specified User account
    void deposit(int accountIndex, double amount) {
        // Check if account index is valid
        if (accountIndex < accounts.size()) {
            accounts[accountIndex]->deposit(amount); // Deposit amount to specified account number
        }
        // Else output bad input message
        else {
            std::cout << "Invalid account index. Please enter a valid value." << std::endl;
        }
    }

    // Withdraw money from specified User account
    void withdraw(int accountIndex, double amount) {
        // Check if account index is valid
        if (accountIndex < accounts.size()) {
            accounts[accountIndex]->withdraw(amount); // withdraw amount from specified account number
        }
        else {
            std::cout << "Invalid account index. Please enter a valid value." << std::endl;
        }
    }
    
    // Add interest to User savings account
    void addInterest(int accountIndex) { 
        // Check if account is a savings account
        if (SavingsAccount* account = dynamic_cast<SavingsAccount*>(accounts[accountIndex])) {
            account->addInterest(); // Add interest to account
        }
        else {
            std::cout << "Invalid account type. Only savings accounts have interest." << std::endl;
        }
    }
};

class Menu {
private:
    std::vector<User>& users; // Declare users list
    int currentUser; // Declare current user
    
    void Register() {
        std::string name, userId; // Declare name and user ID
        std::cout << "Enter name: "; // Prompt user for name
        std::cin >> name; // name = user input
        int userSize = users.size(); // Initialize userSize as size of user list
        // If list is empty, user is first and must be 0.
        if (users.size() == 0) {
            userId = "0";
        }
        // Otherwise user IDs are generated by increment of +1
        else {
            userId = std::to_string((userSize)); // user ID = userSize
        }
        users.emplace_back(name, userId); // add user to users vector
        std::cout << "User created successfully!" << std::endl; // Output account creation successful
        std::cout << "User ID is: " << userId << std::endl; // Output user ID
    }


    // Menu method to login to user account
    void Login() {
        std::string userId; // Declare user ID
        std::cout << "Enter user ID: "; // Prompt user for user ID
        std::cin >> userId; // user ID = user input
        bool userFound = false;
        // Checks each user in users vector for matching user ID 
        for (int i = 0; i < users.size(); i++) {
            // if user ID is in user list, login
            if (users[i].getId() == userId) {
                currentUser = i; // Set current user to user ID
                // output name of user selected
                std::cout << "User " << users[i].getName() << " selected" << std::endl;
                userFound = true;
                break;
            }
        }
        // else output no user found
        if (!userFound) {
            std::cout << "User not found" << std::endl;
        }
    }

    // Menu method to create new user accounts using input data
    void createAccount() {
        // if no user is specified, return bad input
        if (currentUser == -1) {
            std::cout << "No user selected: Please Login or Register" << std::endl;
            return;
        }
        // else Create Account
        std::string name; // Declare name
        double balance; // Declare balance
        int type; // Declare type
        std::cout << "Enter account name: ";
        std::cin >> name; // name = user input
        std::cout << "Enter initial balance: ";
        std::cin >> balance; // balance = user input
        std::cout << "1. Savings account" << std::endl;
        std::cout << "2. Checking account" << std::endl;
        std::cout << "Enter your choice: ";

        // if user input is not an integer between 1 and 2, ask for input again
        while (!(std::cin >> type) || type < 1 || type > 2) {
            std::cout << "Invalid input, Please enter a valid value between 1 and 2: ";
            std::cin.clear(); // clear bad input flag
            std::cin.ignore(std::numeric_limits<std::streamsize>::max(), '\n'); // ignore last input
        }
        // else if user input is 1, create savings account
        if (type == 1) {
            double interestRate = 0.02; // Declare interest rate
            // Create savings account using user input name and balance
            SavingsAccount* account = new SavingsAccount(name, balance, interestRate);
            users[currentUser].addAccount(account); // add account to user account list 
            std::cout << "Savings account created successfully!" << std::endl;
        }
        // else if user input is 2, create checking account
        else if (type == 2) {
            double overdraftFee = 20; // Declare overdraft fee
            // Create checkings account using user input name and balance
            CheckingAccount* account = new CheckingAccount(name, balance, overdraftFee);
            users[currentUser].addAccount(account); // add account to user account list
            std::cout << "Checking account created successfully!" << std::endl;
        }
    }

    void displayAccounts() {
        // if no user is selected, return bad input
        if (currentUser == -1) {
            std::cout << "No user selected: Please Login or Register" << std::endl;
            return;
        }
        // else display accounts for user
        users[currentUser].displayAccounts();
    }

    // Menu for depositing money into account specified by user
    void deposit() {
        // if no user is selected, return bad input
        if (currentUser == -1) {
            std::cout << "No user selected: Please Login or Register" << std::endl;
            return;
        }
        // else deposit amount into account specified
        int accountIndex; // Declare account index
        double amount; // Declare amount for deposit
        std::cout << "Enter account index: ";
        std::cin >> accountIndex; // account index = user input
        std::cout << "Enter deposit amount: ";
        std::cin >> amount; // amount for deposit = user input
        
        // deposit amount into account specified by user input
        users[currentUser].deposit(accountIndex, amount);
    }

    // Menu for Withdrawing money from account specified by user
    void withdraw() {
        // if no user is selected, return bad input
        if (currentUser == -1) {
            std::cout << "No user selected: Please Login or Register" << std::endl;
            return;
        }
        // else withdraw amount from account specified
        int accountIndex; // Declare account index
        double amount; // Declare amount of withdrawal
        std::cout << "Enter account index: ";
        std::cin >> accountIndex; // account index = user input
        std::cout << "Enter withdrawal amount: ";
        std::cin >> amount; // amount for withdrawal = user input

        // withdraw amount from account specified by user input
        users[currentUser].withdraw(accountIndex, amount);
    }

    // Menu for Adding interest to account specified by user
    void addInterest() {
        // if no user is selected, return bad input
        if (currentUser == -1) {
            std::cout << "No user selected: Please Login or Register" << std::endl;
            return;
        } 
        // else add interest to account specified
        int accountIndex; // initialize account index
        std::cout << "Enter account index: ";
        std::cin >> accountIndex; // account index = user input
        users[currentUser].addInterest(accountIndex); // add interest to account
    }

public:
    // Constructor
    Menu(std::vector<User>& users) : users(users), currentUser(-1) {}

    void start() {
        while (true) {
            int choice; // Declare User choice

            /*
            *
            * Main menu will be printed as follows: 
            *
            * JP's Banking Application
            * Please selection an option below:
            * 1. Create user
            * 2. Select user
            * 3. Create account
            * 4. Display accounts
            * 5. Deposit
            * 6. Withdraw
            * 7. Add interest
            * 8. Exit
            * Enter your choice:
            *
            */
            std::cout << "JP's Banking Application" << std::endl;
            std::cout << "Please select an option below: " << std::endl;
            std::cout << "1. Create user" << std::endl;
            std::cout << "2. Select user" << std::endl;
            std::cout << "3. Create account" << std::endl;
            std::cout << "4. Display accounts" << std::endl;
            std::cout << "5. Deposit" << std::endl;
            std::cout << "6. Withdraw" << std::endl;
            std::cout << "7. Add interest" << std::endl;
            std::cout << "8. Exit" << std::endl;
            std::cout << "Enter your choice: ";
            std::cin >> choice; // choice = console input

            if (choice == 1) {
                Register(); // Go to Register Menu
            }
            else if (choice == 2) {
                Login(); // Go to Login Menu
            }
            else if (choice == 3) {
                createAccount(); // Go to Create Account Menu
            }
            else if (choice == 4) {
                displayAccounts(); // Go to Display Accounts Menu
            }
            else if (choice == 5) {
                deposit(); // Go to deposit Menu
            }
            else if (choice == 6) {
                withdraw(); // Go to withdraw Menu
            }
            else if (choice == 7) {
                addInterest(); // Go to add interest Menu
            }
            else if (choice == 8) {
                break; // Exit program
            }
            else { // Bad input
                std::cout << "Invalid choice. Please enter a valid value." << std::endl;
            }
        }
    }
};

int main() {
    // Initalize class variables
    std::vector<User> users;
    Menu menu(users);
    // Start Program
    menu.start();
    return 0;
}
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