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(Subclasses Of In Programming Exercise 9.7 (copied Below), The Account Class
Was Defined To Model A Bank The Account class serves as a foundational component in
object-oriented programming to simulate banking operations. In Exercise 9.7, the primary
focus was on creating this class to model a bank account with basic functionalities such as
deposits and withdrawals. However, real-world banking systems are complex and often
require more specialized types of accounts, which can be effectively modeled using
subclasses. This article explores the various subclasses derived from the Account class,
illustrating how inheritance enhances the modularity, reusability, and clarity of banking
software.

Understanding the Base Account Class

Before delving into subclasses, it’s essential to understand the core features of the base
Account class.

Core Attributes of the Account Class

The Account class typically includes:
e Account number
e Account holder’s name

e Balance

Basic Methods

The class provides methods to:
1. Deposit funds
2. Withdraw funds (with checks for sufficient balance)

3. Check balance

This foundational structure allows for a straightforward representation of a generic bank
account. However, as banking needs grow, subclasses become necessary to handle
specific account types with additional features or restrictions.



Common Subclasses of the Account Class

In real-world applications, banks offer various types of accounts, each with unique
characteristics. Subclasses extend the base Account class to model these differences
effectively.

Savings Account

A Savings Account subclass typically introduces:
¢ Interest rate
¢ Interest calculation methods

¢ Restrictions on withdrawals (e.g., limited number per month)

Implementation Highlights:

- Overriding withdrawal methods to enforce withdrawal limits
- Adding methods to calculate and credit interest periodically
- Maintaining the interest rate as an additional attribute

Checking Account

Checking Accounts are designed for frequent transactions and often include:
e Overdraft facility
e Transaction fees

e Unlimited or high transaction limits

Implementation Highlights:

- Incorporating an overdraft limit attribute

- Modifying withdrawal methods to account for overdraft and fees
- Tracking transaction counts for fee calculations

Certificate of Deposit (CD) Account

A CD Account subclass models fixed-term deposits with features like:
e Fixed maturity period
e Early withdrawal penalties

e Interest rates based on term length

Implementation Highlights:



- Adding attributes for maturity date and penalty rules
- Overriding withdrawal methods to enforce penalties if withdrawn early
- Implementing maturity checks for interest crediting

Designing Subclasses Using Inheritance

Inheritance allows subclasses to reuse code from the base Account class while adding
their specific features.

Advantages of Using Subclasses

e Code reusability: Common attributes and methods are inherited
e Extensibility: New account types can be added with minimal changes
e Clarity: Clear separation of account behaviors

e Maintainability: Changes to common features need only be made in the base class

Example: Creating a SavingsAccount Subclass

" java
public class SavingsAccount extends Account {
private double interestRate;

public SavingsAccount(String accountHolder, double initialBalance, double interestRate) {
super(accountHolder, initialBalance);
this.interestRate = interestRate;

}

public void applylnterest() {

double interest = getBalance() interestRate;
deposit(interest);

}

}

This subclass extends the Account class by adding an interest rate attribute and a method
to apply interest, demonstrating how inheritance simplifies extending functionalities.

Polymorphism and Subclass Behavior

Polymorphism allows for treating objects of subclasses as instances of the superclass,
enabling flexible and dynamic code.



Method Overriding

Subclasses can override base class methods to implement specialized behavior. For
example:

- A CheckingAccount might override the withdraw() method to include overdraft checks.
- A CDAccount might override withdraw() to prevent early withdrawals or impose
penalties.

Using Polymorphism in Banking Applications

By designing methods to accept Account references, the application can process various
account types seamlessly:

“Tjava

public void processWithdrawal(Account account, double amount) {
account.withdraw(amount);
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This approach simplifies managing multiple account types and enhances code scalability.

Design Considerations for Subclasses

When designing subclasses, certain principles and best practices should be followed:

Encapsulation

- Keep subclass-specific attributes private, providing accessors/mutators as needed.
- Ensure subclasses do not expose internal states unnecessarily.

Constructor Chaining

- Call the superclass constructor using super() to initialize inherited attributes.
- Add subclass-specific attributes after superclass initialization.

Method Overriding and Super Calls

- Override methods to customize behavior.
- Use super.methodName() when the base implementation is still needed.

Real-World Application and Examples

Let’s consider an example scenario where a banking system manages multiple account
types:

- The system creates instances of SavingsAccount, CheckingAccount, and CDAccount.

- Each account type has unique behaviors, but they are processed uniformly using the
Account superclass reference.

- Methods like deposit() and withdraw() can be called on any account object, leveraging



polymorphism.

Sample code snippet:

"7 java

List accounts = new ArrayList<>();

accounts.add(new SavingsAccount("Alice", 5000, 0.02));

accounts.add(new CheckingAccount("Bob", 1500, 500));

accounts.add(new CDAccount("Charlie", 10000, 1, LocalDate.of(2024, 12, 31)));

for (Account acc : accounts) {
acc.deposit(100);
acc.withdraw(50);

ANANRN

This demonstrates how inheritance and polymorphism streamline handling diverse
account types.

Conclusion

Subclasses derived from the Account class are essential in creating a flexible and scalable
banking system. They allow developers to model specific account behaviors accurately
while maintaining a clean and manageable codebase. By leveraging inheritance, method
overriding, and polymorphism, you can extend the basic functionalities of the Account
class to accommodate various real-world banking needs, ensuring your application is
robust, maintainable, and adaptable to future requirements. Whether modeling savings,
checking, or fixed-term deposit accounts, understanding and utilizing subclasses
effectively is key to building sophisticated financial software systems.

Frequently Asked Questions

What are subclasses in programming, and how do they
relate to the Account class in Exercise 9.7?

Subclasses are classes that inherit properties and methods from a parent class, allowing
for specialized behavior. In Exercise 9.7, subclasses of the Account class, such as
SavingsAccount or CheckingAccount, extend its functionality to model different types of
bank accounts.

Why is it beneficial to create subclasses of the Account
class in banking applications?

Creating subclasses allows for code reuse and specialization. For example, a
SavingsAccount subclass can include interest calculations, while a CheckingAccount can
handle overdraft features, making the application more modular and maintainable.



How does inheritance support polymorphism in the
context of the Account subclasses?

Inheritance enables subclasses to override methods from the Account class, allowing
different account types to implement behaviors differently. This supports polymorphism,
where a single interface can be used to interact with various account subclasses
seamlessly.

What are some common methods that might be
overridden in subclasses of the Account class?

Common methods include deposit, withdraw, and calculatelnterest. Subclasses override
these to implement account-specific behaviors, such as applying different interest rates or
transaction fees.

In Exercise 9.7, how does subclassing improve the
extensibility of the banking system?

Subclassing allows developers to add new account types with unique behaviors without
modifying existing code. This makes the system more flexible and easier to extend as new
requirements emerge.

What considerations should be taken into account when
designing subclasses of the Account class?

Design considerations include ensuring proper inheritance of properties, overriding
methods appropriately, maintaining encapsulation, and avoiding tight coupling. It's also
important to clearly define the specific behaviors and attributes of each subclass for
accurate modeling.

Additional Resources

Subclasses Of In Programming Exercise 9.7 (copied Below), The Account Class Was
Defined To Model A Bank

In the realm of object-oriented programming (OOP), modeling real-world entities and their
relationships is fundamental to creating robust, maintainable, and scalable software
systems. One classic example used in programming exercises is the simulation of banking
operations through class design. Specifically, Exercise 9.7 introduces an "Account’ class
that encapsulates the core functionality of a bank account. Building upon this foundation,
the concept of subclasses becomes instrumental in extending the functionality, tailoring
behaviors for specific account types, and illustrating key principles of inheritance.

This article delves into the subclasses derived from the base "Account’ class introduced in
Exercise 9.7. We will explore how subclasses such as ~SavingsAccount and
"CheckingAccount™ enhance the core model, their implementation details, and the broader
significance of subclassing in software design. Whether you're a student, a developer, or



simply an enthusiast, understanding these subclass constructs offers valuable insights into
effective object-oriented programming.

Understanding the Base "Account’ Class

Before venturing into subclasses, it’s essential to grasp the foundational *Account” class
as defined in Exercise 9.7. Typically, this class encapsulates:

- Attributes:

- Account number: Unique identifier for each account.

- Balance: The current amount of money in the account.

- Customer details (optional): Name, address, etc.

- Methods:

- Deposit: Adds funds to the account.

- Withdraw: Removes funds, with checks for sufficient balance.
- Getters and setters: Accessor methods for attributes.

This class models a generic bank account, enabling basic deposit and withdrawal
operations. However, real-world banking involves diverse account types with specific rules
and behaviors which cannot be fully captured by a single class. This is where subclasses
come into play, allowing specialization without rewriting shared code.

The Power of Subclassing in Object-Oriented Design
What is a Subclass?

In object-oriented programming, a subclass (or derived class) inherits properties and
behaviors from a superclass (or base class). It can:

- Reuse existing code from the superclass.
- Extend or override behaviors.
- Introduce new attributes or methods specific to the subclass.

This inheritance promotes code reuse, reduces redundancy, and facilitates polymorphism
— the ability of different classes to be treated uniformly based on shared interfaces.

Why Use Subclasses for Banking Accounts?

Different bank accounts often have unique rules:

- Savings accounts may accrue interest.

- Checking accounts might include overdraft facilities.

- Certificate of deposit (CD) accounts may lock funds for a fixed term.

- Business accounts could have additional transaction features.

By creating subclasses, developers can model these differences explicitly, encapsulating
specific behaviors while maintaining a common interface inherited from the base



"Account’ class.

Implementing Subclasses of the "Account™ Class
1. SavingsAccount Subclass

The "SavingsAccount™ subclass extends the base "Account’ class to include functionalities
such as interest calculation and accrual.

Key Features:

- Interest Rate Attribute: Determines how much interest is earned over a period.

- Interest Calculation Method: Computes interest based on current balance and interest
rate.

- Interest Accrual Method: Adds calculated interest to the account balance.

Example Implementation in Java:

"7 java
public class SavingsAccount extends Account {
private double interestRate; // e.g., 0.05 for 5%

public SavingsAccount(String accountNumber, double initialBalance, double interestRate)
{

super(accountNumber, initialBalance);

this.interestRate = interestRate;

}

public double calculateInterest() {
return getBalance() interestRate;

}

public void accruelnterest() {

double interest = calculatelnterest();
deposit(interest);

System.out.println("Interest accrued: " + interest);

}

public double getinterestRate() {
return interestRate;

}

public void setInterestRate(double interestRate) {
this.interestRate = interestRate;

}

}
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Deep Dive:



- Inheritance: “SavingsAccount™ inherits all methods and attributes from "Account’.
- Interest Methods: Specialized functions to compute and add interest.
- Encapsulation: The interest rate is private, accessed via getters/setters.

2. CheckingAccount Subclass

The “CheckingAccount’ subclass introduces features like overdraft protection, check
writing, and transaction limits.

Key Features:

- Overdraft Limit: Allows account to go negative up to a specified limit.
- Overdraft Handling: Overrides withdrawal method to incorporate overdraft logic.
- Transaction Count or Limit: To prevent excessive withdrawals.

Example Implementation in Java:

“Tjava
public class CheckingAccount extends Account {
private double overdraftLimit;

public CheckingAccount(String accountNumber, double initialBalance, double
overdraftLimit) {

super(accountNumber, initialBalance);

this.overdraftLimit = overdraftLimit;

}

@Override

public void withdraw(double amount) {

if (getBalance() - amount >= -overdraftLimit) {
super.withdraw(amount);

} else {

System.out.println("Withdrawal denied: exceeds overdraft limit.");
}

}

public double getOverdraftLimit() {
return overdraftLimit;

}

public void setOverdraftLimit(double overdraftLimit) {
this.overdraftLimit = overdraftLimit;

}

}

Deep Dive:
- Method Overriding: The "withdraw()" method is overridden to allow overdraft.

- Business Rules Encapsulation: Overdraft logic is contained within the subclass, keeping
the base class generic.



Advantages of Using Subclasses in Banking Models

1. Code Reusability and Maintainability

By inheriting common attributes and methods, subclasses avoid duplication. Any change to
core account behavior need only be updated in the base class, propagating automatically
to subclasses.

2. Clear Separation of Concerns

Each account type encapsulates its specific rules and behaviors, making the codebase
easier to understand and extend.

3. Flexibility and Scalability

Adding new account types (e.g., 'MoneyMarketAccount’, *CDAccount’) involves creating
new subclasses, minimizing disruption and allowing the system to evolve with banking
needs.

4. Polymorphism and Dynamic Binding

A collection of “Account’ references can point to “SavingsAccount’, *CheckingAccount’,
or other subclasses. This enables:

- Uniform processing of diverse accounts.
- Dynamic method invocation based on actual object type.

Practical Considerations and Best Practices
Designing a Robust Class Hierarchy

- Use inheritance judiciously: Favor composition over inheritance when behaviors are
better modeled as separate components.

- Define clear interfaces: Use abstract classes or interfaces to specify common behaviors.
- Override carefully: Ensure overridden methods maintain expected behaviors, especially
in critical operations like “~withdraw .

Handling Edge Cases

- Protect against negative balances unless overdraft is permitted.

- Validate interest rates and overdraft limits for reasonableness.

- Implement error handling and user feedback for invalid operations.

Testing Subclasses

- Write unit tests for each subclass to verify specific behaviors.
- Test inheritance and method overriding to prevent regressions.



Broader Implications in Software Design

The subclassing approach for modeling bank accounts exemplifies a broader pattern in
software engineering: specialization through inheritance. It reflects essential principles
such as:

- Open/Closed Principle: Classes are open for extension but closed for modification.
- Single Responsibility Principle: Each subclass manages its own rules, reducing
complexity.

- Liskov Substitution Principle: Subclasses can replace base classes without altering
program correctness.

By embracing these principles, developers craft systems that are both flexible and
resilient, capable of accommodating future requirements with minimal upheaval.

Conclusion

The use of subclasses in modeling bank accounts, as exemplified in Exercise 9.7,
underscores the potency of object-oriented programming. Through inheritance, the base
“Account’ class provides a solid foundation upon which specialized account types like
"SavingsAccount® and “CheckingAccount’ can be built, each encapsulating unique
behaviors and rules. This design not only streamlines code maintenance but also mirrors
real-world banking operations more accurately, facilitating clear, modular, and scalable
software.

As the banking industry evolves and software systems grow more complex, leveraging
subclassing and other object-oriented techniques remains vital. They allow developers to
create adaptable architectures that reflect the nuanced differences among account types,
ultimately delivering more robust and user-centric financial applications. Whether you're
building simple simulations or comprehensive banking platforms, understanding and
applying subclassing principles is an essential step toward effective and elegant software
design.
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