Java Inheritance
Class Object

· Object is the root of the class hierarchy; every class has Object as a superclass

· All classes inherit the methods defined in class Object but those methods may be overridden

· Some methods of the Object class

clone( ) Makes a copy of an object; returns an Object
equals (Object obj) compares this object to its argument; returns a boolean
toString( ) returns a String that represents the object in ASCII code
Casting in a Class Hierarchy

· Java provides casting to enable us to process one object referenced by a subtype through a reference variable of its actual (super type) type

· Casting does not change the object referenced; it creates an anonymous reference to that object

· Downcast: cast a higher type to a lower type; i.e. from Object to a class that is derived from Object

· The instanceof operator can guard against ClassCastException errors

· You can downcast an interface reference to the specific implementation type or a supertype to a subtype
Reference variables & casting

· Suppose we make these declarations

  Object aThing= new Integer(25);
· Then  we call a method in the Integer class with the aThing object
int num.= aThing.intValue();
· This will give us a syntax error, since there is no intValue() method in the Object class

· To make this work, we must cast aThing to type Integer

· int num = ((Integer) aThing).intValue()
The Method Object.equals

· The Object.equals method has a parameter of type Object and returns a boolean 
· Compares two objects to determine whether they are equal

· You must override the equals method if you want to be able to compare two objects of a class

· But when you override the method, the signature must remain the same i.e. arg of type Object
Cloning

· The purpose of cloning in object-oriented programming is analogous to cloning in biology

· Create an independent copy of an object

· Initially, both objects will store the same information

· You can change one object without affecting the other

· If you just copy the reference variable, you will get two variables pointing to the same object. (shallow copy)

The shallow copy problem

· Assume we have a class Address with two string attributes

· We also have a class Employee whose attributes are  String name, int hours, int rate, Address Emp_add

· We instantiate an object of type Address
Address myOffice = new Address(“Room 361”, “EPS”)
· We instantiate an object of type Employee
Employee e1 = new Employee(“Anne”, 40, 20, myOffice);

· We need a copy of the Employee object
Employee e2 = e1;

· What is actually happening in RAM?

· What happens if you say
Employee e2 = new Employee(e1);
The solution to the shallow copy problem

· Write a clone method in every class that needs it.

· What is a clone method, and how do you write it?

· The clone method is a method inherited by all classes from class Object.

· Class Object’s clone method makes a shallow copy of every attribute.

· But all attributes ultimately are made up of primitives, which can be copied by a shallow copy

· So if every class calls Object’s clone method in its own clone method there will be no shallow copies.
Using a clone method

· Signature of Object’s clone( ) method
.In class Address call Object’s clone method

· public Object clone( )
{   Address cloneVar = (Address) super.clone( );
    return cloneVar;
}

· In class Employee call the Object’s clone method then Address clone method, 
 public Object clone( )
{     Employee cloneV = (Employee) super.clone( ); 

cloneV.address = (Address) address.clone( );
     return cloneV;
}
Packages & visibility

· .Package visibility is used if no access specifier is named

· In it, everything is visible to members of the package, but not outside

· by everything, we mean classes, instance variables, methods

· If no package is declared, a class is put in a default package

· All classes in the same package are stored in the same directory

· Classes in the same package can access each other’s public members

· Classes in different packages can only access the public members by qualifying the name.

· The qualified name of a class is packageName.className.
· If the package is imported then packageName is not required.

