Introduction of Object Oriented Programming
1- Encapsulation :

· Encapsulation is nothing more than combining data and behavior in one package 

and hiding the implementation of the data from the user of the object.

· The data in an object are called its instance fields, and the functions and     procedures that operate on the data are called its methods.

2- Objects :

· The object's behavior — what can you do with this object, or what methods can you apply to it?

· The object's state — how does the object react when you apply those methods

· The object's identity — how is the object distinguished from others that may have the same behavior and state.

3- Relationships between Classes :

· Dependence ("uses–a") 

· Aggregation ("has–a") 

· Inheritance ("is–a")
· The dependence or "uses–a" relationship For example, the Order class uses the Account class
· The aggregation or "has-a" relationship For example, an Order object contains Item objects

· The inheritance or "is-a" relationship For example, a RushOrder class inherits from an Order class
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Object and Classes
Objects and Object Variables:
To work with objects, you first construct them and specify their initial state. Then you apply methods to the objects.

1- Construct Object :
· Object is used only once :



System.out.println(new Date());

· permanent Object :


Date birthday = new Date();

2- Difference between objects and object variables :

· Object variable doesn't actually contain an object. It only refers to an object.
· Date deadline = new Date();

Has two parts. The expression new Date() makes an object of type Date, and its value is a reference to that newly created object. That reference is then stored in the deadline variable.

· You can use method inside that object you created like:


String s = birthday.toString();

· Local object variables are not automatically initialized to null. You must initialize them, either by calling new or by setting them to null.

Building Your Own Classes
:
1- The simplest form for a class definition in Java is:

class NameOfClass
{

   constructor1
   constructor2
   . . .

   method1
   method2
   . . .

   field1
   field2
   . . .

}
An Employee Class:

 class Employee
{

   // constructor

   public Employee(String n, double s,

      int year, int month, int day)

   {

      name = n;

      salary = s;

      hireDay = new GregorianCalendar(year, month - 1, day);

   }

   // method 1

   public String getName()

   {

      return name;

   }

   // more methods

   . . .

   // instance fields

   private String name;

   private double salary;

   private Date hireDay;

}

Example 4.2 Core Java VI
2- Analyzing the Employee Class 
· Constructors:
· A constructor has the same name as the class. 

· A class can have more than one constructor. 

· A constructor may take zero, one, or more parameters. 

· A constructor has no return value. 

· A constructor is always called with the new operator. 

· Fields
· Instance fields of the class must be declared with access modifier: private to apply the encapsulation concept.

· Access Modifiers :

1. Private
2. Protected
3. Default
4. Public.

1- public access modifier

Fields, methods and constructors declared public (least restrictive) within a public class are visible to any class in the Java program, whether these classes are in the same package or in another package.

2- private access modifier
Fields, methods or constructors declared private are strictly controlled, which means they cannot be accesses by anywhere outside the enclosing class
3- protected access modifier
Fields, methods and constructors declared protected in a superclass can be accessed only by subclasses in other packages. Classes in the same package can also access protected fields, methods and constructors as well

4-  default access modifier
Java provides a default specifier which is used when no access modifier is present. Any class, field, method or constructor that has no declared access modifier is accessible only by classes in the same package. The default modifier is not used for fields and methods within an interface
· Final Instance Fields
Such a field must be initialized when the object is constructed. That is, it must be guaranteed that the field value is set after the end of every constructor. Afterwards, the field may not be modified again

· The Methods of the Class :
· All of methods can access the private instance fields by name.

· To get or set value of instance field , you need to supply three items:
· A private data field 

· A public field accessor method  “Get Value”

· A public field mutator method    “Set Value”

· Private Methods :

Private methods can be called only from other methods of the same class.

Static Fields and Methods:
· Static Fields :
- If you define a field as static, then there is only one such field per class. In contrast, each object has its own copy of all instance fields.

class Employee

{

   . . .

   private int id;

   private static int nextId = 1;

}

Now, every employee object has its own id field, but there is only one nextId field that is shared among all instances of the class.

· We don’t need create an object of class to access an static fields.

For example, the Math class defines a static constant:

public class Math

{

   . . .

   public static final double PI = 3.14159265358979323846;

   . . .

}

, here we don’t need an object of class Math to access PI variable.

· Static Methods :
· Static methods are methods that do not operate on objects. For example, the pow method of the Math class is a static method. The expression:

Math.pow(x, y)

· You use static methods in two situations:

· When a method doesn't need to access the object state because all needed parameters are supplied as explicit parameters (example: Math.pow) 

· When a method only needs to access static fields of the class (example: Employee.getNextId) 

· Factory Methods
· Factory method is a static method to generate an object of the same class.

· Example :
NumberFormat.getNumberInstance()

NumberFormat.getCurrencyInstance()

· Note: Why don't we use a constructor instead:


Why don't we use a constructor instead? There are two reasons. You can't give names to constructors. The constructor name is always the same as the class name. In the NumberFormat example, it makes sense to have two separate names for getting number and currency formatter objects. Furthermore, the factory method can return an object of the type NumberFormat, or an object of a subclass that inherits from NumberFormat.

· The main Method 
· The main method is static method.
· The main method does not operate on any objects. In fact, when a program starts, there aren't any objects yet. The static main method executes, and constructs the objects that the program needs.

Method Parameters:
There are, however, two kinds of method parameters:

· Primitive types (numbers, Boolean values) 

· Object references 
Primitive types:
public static void tripleValue(double x) // doesn't work

{

   x = 3 * x;

}


double percent = 10;

  tripleValue(percent);

· x is initialized with a copy of the value of percent (that is, 10). 

· x is tripled—it is now 30. But percent is still 10

· The method ends, and the parameter variable x is no longer in use.

· Percent still equal 10.
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Object references
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public static void tripleSalary(Employee x) // works

{

   x.raiseSalary(200);

}

harry = new Employee(. . .);

tripleSalary(harry);

· x is initialized with a copy of the value of harry, that is, an object reference. 

· The raiseSalary method is applied to that object reference. The Employee object to which both x and harry refer gets its salary raised by 200%. 

· The method ends, and the parameter variable x is no longer in use. Of course, the object variable harry continues to refer to the object whose salary was tripled.

· Note: Java language doesn’t  call by reference for objects
Let's try to write a method that swaps two employee objects:
public static void swap(Employee x, Employee y) // doesn't work

{

   Employee temp = x;

   x = y;

   y = temp;

}


Employee a = new Employee("Alice", . . .);


Employee b = new Employee("Bob", . . .);


swap(a, b);

// x refers to Alice, y to Bob

Employee temp = x;

x = y;

y = temp;

// now x refers to Bob, y to Alice
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Summary

· A method cannot modify a parameter of primitive type (that is, numbers or Boolean values). 

· A method can change the state of an object parameter. 

· A method cannot make an object parameter refer to a new object.

Using the this Keyword
1- Current Object:
Within an instance method or a constructor, this is a reference to the current object — the object whose method or constructor is being called. You can refer to any member of the current object from within an instance method or a constructor by using this.

Example:
public class Point 

{

    public int x = 0;

    public int y = 0;

    //constructor

    public Point(int x, int y) {


this.x = x;


this.y = y;

    }
}

2- Constructor:
From within a constructor, you can also use the this keyword to call another constructor in the same class. Doing so is called an explicit constructor invocation.

public class Rectangle 

{

    private int x, y;

    private int width, height;

    public Rectangle() 


{

       
 this(0, 0, 0, 0);
   
}

    public Rectangle(int width, int height) 


{

        this(0, 0, width, height);
    
}

    public Rectangle(int x, int y, int width, int height) 


{

        this.x = x;

        this.y = y;

        this.width = width;

        this.height = height;

    
}

    ...

}

Object Construction:

· Overloading:
Overloading occurs if several methods have the same name (in this case, the GregorianCalendar constructor method) but different parameters. The compiler must sort out which method to call. It picks the correct method by matching the parameter types in the headers of the various methods with the types of the values used in the specific method call.

· Default Constructors:

A default constructor is a constructor with no parameters. (This constructor is sometimes called a no-arg constructor.) For example, here is a default constructor for the Employee class:

public Employee()

{

   name = "";

   salary = 0;

   hireDay = new Date();

}

If you write a class with no constructors whatsoever, then a default constructor is provided for you. This default constructor sets all the instance fields to their default values

· Initialization Blocks:

There is a actually a third mechanism in Java to initialize a data field called an initialization block. Class declarations can contain arbitrary blocks of code. These blocks are executed whenever an object of that class is constructed.

class Employee

{

   public Employee(String n, double s)

   {

      name = n;

      salary = s;

   }

   public Employee()

   {

      name = "";

      salary = 0;

   }

   . . .

   // object initialization block

   {
      id = nextId;

      nextId++;

   }
   . . .

   private String name;

   private double salary

   private int id;

   private static int nextId;

}

Here is what happens in detail when a constructor is called.

[
1. All data fields are initialized to their default value (0, false, or null) 

2. If the first line of the constructor calls another constructor, then that constructor is executed. Otherwise, all field initializes and initialization blocks are executed, in the order in which they occur in the class declaration. 

3. The body of the constructor is executed. 
You initialize a static field either by supplying an initial value or by using a static initialization block. You have already seen the first mechanism:

static int nextId = 1;
If the static fields of your class require complex initialization code, use a static initialization block.

static
{
   Random generator = new Random();

   nextId = generator.nextInt(10000);

}
Static initialization occurs when the class is first loaded. Like instance fields, static fields are 0, false or null unless you explicitly set them to another value.
Package
· Using Package:

A class can use all classes from its own package and all public classes from other packages.

You can access the public classes in another package in two ways:

1- Ad the full package name in front of every class name. For example:

java.util.Date today = new java.util.Date();

2- You can import a specific class or the whole package. You place import statements at the top of your source files


mport java.util.*;

Then you can use


Date today = new Date();

· Adding a class into a package:

To place classes inside a package, you must put the name of the package at the top of your source file, before the code that defines the classes in the package. For example
package com.horstmann.corejava;
public class Employee

{

   . . .

}

If you don't put a package statement in the source file, then the classes in that source file belong to the default package. The default package has no package name. Up to now, all our example classes were located in the default package.

You place files in a package into a subdirectory that matches the full package name. For example, all class files in the package com.horstmann.corejava package must be in subdirectory com/horstmann/corejava (com\horstmann\corejava on Windows).
Inheritance
Extending Classes:
To define class inherit from another class use extends keyword.
class Manager extends Employee

{

   added methods and fields
}

- Employee Is: SuperClass, BaseClass

- Manager  Is: SubClass  , DerivedClass

All fields and methods defined in baseclass are inherited in the subclass.

When designing classes, you place the most general methods into the superclass, and more specialized methods in the subclass.
- Employee Class has: 

· Fields : name , salary , hireDate

· Methods: getName , getSalary , setSalary , getHireDate 

- Manager Class has:
· Fields : bouns

· Methods : setBouns , getBouns
· And Inherits all employee’s fields and methods

Super Keyword:
We use super keyword in two cases:

1- Call private methods  in superclass

class Manager extends Employee

{

   public double getSalary()

{

   double baseSalary = super.getSalary();

   return baseSalary + bonus;

}

}

2- Call constructor of superclass from subclass:
class Manager extends Employee

{


public Manager(String n, double s, int year, int month, int day)

{

   super(n, s, year, month, day);

   bonus = 0;

}

}

Polymorphism:
You can assign a subclass object to a superclass variable.

Employee e;

e = new Employee(. . .);  // Employee object expected

e = new Manager(. . .); // OK, Manager can be used as well
In the Java programming language, object variables are polymorphic. 

A variable of type Employee can refer to an object of type Employee or an object of any subclass of the Employee class (such as Manager, Executive, Secretary, and so on).
Employee[] staff = new Employee[3];

Manager boss = new Manager(. . .);

staff[0] = boss;

In this case, the variables staff[0] and boss refer to the same object. However, staff[0] is considered to be only an Employee object by the compiler.

That means, you can call:
boss.setBonus(5000); // OK

but you can't call:
staff[0].setBonus(5000); // ERROR

The declared type of staff[0] is Employee, and the setBonus method is not a method of the Employee class.

Dynamic Binding
Dynamic Binding refers to the case where compiler is not able to resolve the call and the binding is done at runtime only. Let's try to understand this. Suppose we have a class named 'SuperClass' and another class named 'SubClass' extends it. Now a 'SuperClass' reference can be assigned to an object of the type 'SubClass' as well. If we have a method (say 'someMethod()') in the 'SuperClass' which we override in the 'SubClass' then a call of that method on a 'SuperClass' reference can only be resolved at runtime as the compiler can't be sure of what type of object this reference would be pointing to at runtime.

...
SuperClass superClass1 = new SuperClass();
SuperClass superClass2 = new SubClass();
...

superClass1.someMethod(); // SuperClass version is called
superClass2.someMethod(); // SubClass version is called

Here, we see that even though both the object references superClass1 and superClass2 are of type 'SuperClass' only, but at run time they refer to the objects of types 'SuperClass' and 'SubClass' respectively.
Hence, at compile time the compiler can't be sure if the call to the method 'someMethod()' on these references actually refer to which version of the method - the super class version or the sub class version.

Static Binding
- If the compiler can resolve the binding at the compile time only then such a binding is     called Static Binding or Early Binding. All the instance method calls are always resolved at runtime, but all the static method calls are resolved at compile time itself and hence we have static binding for static method calls.
- Because static methods are class methods and hence they can be accessed using the class name itself and therefore access to them is required to be resolved during compile time only using the compile time type information.
How Virtual Machine Make Dynamic Binding:
The virtual machine precomputes a method table for each class that lists all method signatures and the actual methods to be called.
Employee:

   getName() -> Employee.getName()

   getSalary() -> Employee.getSalary()

   getHireDay() -> Employee.getHireDay()

   raiseSalary(double) -> Employee.raiseSalary(double)

Manager:

   getName() -> Employee.getName()

   getSalary() -> Manager.getSalary()

   getHireDay() -> Employee.getHireDay()

   raiseSalary(double) -> Employee.raiseSalary(double)

   setBonus(double) -> Manager.setBonus(double)

At run time, the call e.getSalary() is resolved as follows.

1- First, the virtual machine fetches the method table for the actual type of e. That may be the table for Employee, Manager, or another subclass of Employee. 

2- Then, the virtual machine looks up the defining class for the getSalary() signature. Now it knows which method to call. 

3- Finally, the virtual machine calls the method. 

Preventing Inheritance: Final Classes and Methods:
- We can prevent inheritance using final Classes.
- We can prevent Override of methods in subclass from superclass using final Methods.
final class Executive extends Manager

{
   . . .
}

class Employee

{

   . . .

   public final String getName()

   {

      return name;

   }

   . . .

}

Casting:

To actually make a cast of an object reference, you use a syntax similar to what you use for casting a numeric expression. Surround the target class name with parentheses and place it before the object reference you want to cast. For example:
Manager boss = (Manager)staff[0];
There is only one reason why you would want to make a cast—to use an object in its full capacity after its actual type has been temporarily forgotten. For example, in the Manager class, the staff array had to be an array of Employee objects since some of its entries were regular employees. We would need to cast the managerial elements of the array back to Manager to access any of its new variables and methods, we cant access setBouns() method from saff[] array because it is an employee array .

Abstract Classes:
The abstract class is useful when:

1- there is common functionality that you'd like to implement in a superclass

2- some behavior is unique to specific classes and cannot be factored into the superclass
, So you implement the superclass as an abstract class, and define methods that subclasses have in common. Then you implement each subclass by extending the abstract class, and add in the methods unique to that class
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abstract class Person

{

   public Person(String n)

   {

      name = n;

   }

   public abstract String getDescription();

   public String getName()

   {

      return name;

   }

   private String name;

}

· Abstract classes cannot be instantiated

· All methods that declared as abstract methods in abstract class must implements in subclass

· Other methods that doesn’t as abstract methods ,must not override in subclass.

abstract class Person

{

   public Person(String n)

   {

      name = n;

   }

   public abstract String getDescription();

   public String getName()

   {

      return name;

   }

   private String name;

}

class Student extends Person

{

   public Student(String n, String m)

   {

      super(n);

      major = m;

   }

   public String getDescription()

   {

      return "a student majoring in " + major;

   }

   private String major;

}

Person[] people = new Person[2];

people[0] = new Employee(. . .);

people[1] = new Student(. . .);

for (int i = 0; i < people.length; i++)

{

   Person p = people[i];

   System.out.println(p.getName() + ", " + p.getDescription());

}

Array Lists:

- Array has a fixed size.

Employee[] staff = new Employee[actualSize];

- Array lists are arraylike objects that can grow and shrink automatically without you needing
   to write any code.


ArrayList staff = new ArrayList();

staff.add(new Employee(. . .));

staff.add(new Employee(. . .));

- Arrays are a feature of the Java language

- ArrayList class is a library class, defined in the java.util package.

· Accessing array list elements:
Set:

For example, to set the ith element, you use:

staff.set(i, harry);

This is equivalent to

a[i] = harry;

Get:

Employee e = (Employee)staff.get(i);

The return type of the get method is Object. You need to cast it to the desired type


Note :

Date birthday = . . .;

staff.set(i, birthday);

The compiler won't complain. It is perfectly willing to convert a Date to an Object, but when the accidental date is later retrieved out of the array list, it will probably be cast into an Employee. This is an invalid cast that will cause the program to abort. That is a problem! The problem arises because array lists store values of type Object. Had staff been an array of Employee references, then the compiler would not have allowed a calendar inside it.

Employee[] a = new Employee[100];

a[i] = calendar; // ERROR

When an entry is retrieved, the type of every retrieved object must be tested, as in the following code:

ArrayList list;

list.add(new Employee(. . .));

list.add(new Date(. . .));

. . .

Object obj = list.get(n);

if (obj instanceof Employee)

{

   Employee e = (Employee)obj;

   . . .

}

· Inserting and removing elements in the middle of an array list:

Insert:

int n = staff.size() / 2;

staff.add(n, e);

Remove:

Employee e = (Employee)staff.remove(n);
Object Wrappers:

You need to convert a basic type like int to an object. All basic types have class counterparts. For example, there is a class Integer corresponding to the basic type int. These kinds of classes are usually called object wrappers. The wrapper classes have obvious names: Integer, Long, Float, Double, Short, Byte, Character, Void, and Boolean.
Example:
Suppose we want an array list of floating-point numbers. As mentioned previously, simply adding numbers won't work.

ArrayList list = new ArrayList();

list.add(3.14); // ERROR

The floating-point number 3.14 is not an Object. Here, the Double wrapper class comes in. An instance of Double is an object that wraps the double type.

Set:

list.add(new Double(3.14));

Of course, to retrieve a number from an array list of Double objects, we need to extract the actual value from the wrapper by using the doubleValue() method in Double.

Get:

double x = ((Double)list.get(n)).doubleValue();

Convert:
· To Convert from string to Integer :


int x = Integer.parseInt(s);

· To Convert to Floating:


Double.parseDouble()

Interface
Introduction of Interface:
Interface, is a way of describing what classes should do, without specifying how they should do it. A class can implement one or more interfaces. You can then use objects of these implementing classes anytime that conformance to the interface is required.
To make a class implement an interface, you have to carry out two steps:

1. You declare that your class intends to implement the given interface. 

2. You supply definitions for all methods in the interface

Example:

1- Implements Interface:

class Employee implements Comparable

2- Supply definitions:


public int compareTo(Object otherObject)

{

   Employee other = (Employee)otherObject;

   if (salary < other.salary) return -1;

   if (salary > other.salary) return 1;

   return 0;

}

Properties of Interfaces:

1- We cant instantiate an interface using new operator 

2- We can declare interface variables

Comparable x;

, and interface variable must refer to object of class that implements that interface. 

3- We use instanceof to check if an object is of specific class implements an interface
if (anObject instanceof Comparable) { . . . }
4- We can inherits interface from another interface using extends keyword 

public interface Powered extends Moveable

{

   double milesPerGallon();

}

5- One class can implements more than one interface

class Employee implements Cloneable, Comparable

Interfaces and Abstract Classes:
1- Abstract class is an class doesn’t support multiple inheritance, but any class can implements more than one interface “support multiple inheritance”.

2- Abstract class can implements methods and subclass inherits and override these methods, but interface cant implements any thing only support the definitions.

Callbacks: 

In Callbacks we want to specify the action that should occur whenever a particular event happens.
Example:

Our example is a timer.

· We want to tell timer is should to do something –action- whenever time interval elapsed –event-

· We pass to timer object of some class, and timer should call one of the methods of that object periodically.

· The timer needs to know what method to call. The timer requires that you specify an object of a class that implements the ActionListener interface.

public interface ActionListener

{

   void actionPerformed(ActionEvent event);

}

· The timer calls the actionPerformed method when the time interval has expired.
· Code:

class TimePrinter implements ActionListener

{

   public void actionPerformed(ActionEvent event)

   {

      Date now = new Date();

      System.out.println("At the tone, the time is " + now);

      Toolkit.getDefaultToolkit().beep();

   }

}

ActionListener listener = new TimePrinter();

Timer t = new Timer(10000, listener);

t.start();

Object Cloning:
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· We have to type of copying:

1- Shallow copy 

2- Deep copy “Clone”

· Example for Shallow copy :



Employee original = new Employee("John Public", 50000);



Employee copy = original;

       copy.raiseSalary(10); //original also changed

· Example for deep copy:



Employee copy = (Employee)original.clone();

       copy.raiseSalary(10); // original unchanged

· The clone method is a protected method of Object
· Clone method knows nothing about the object at all, so it can make only a field-by-field copy.
· If all data fields in the object are numbers or other basic types, copying the fields is just fine
· if the object contains references to subobjects, then copying the field gives you another reference to the subobject, so the original and the cloned objects still share some information
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For every class, you need to decide whether or not:

1. The default clone method is good enough 

2. The default clone method can be patched up by calling clone on the mutable subobjects 

3. clone should not be attempted 
The third option is actually the default. To choose either the first or the second option, a class must:

1. Implement the Cloneable interface, and 

2. Redefine the clone method with the public access modifier.

Inner Classes:


1- Inner Classes

An inner class is a class that is defined inside another class. Why would you want to do that? There are four reasons:
· An object of an inner class can access the implementation of the object that created it—including data that would otherwise be private. 

· Inner classes can be hidden from other classes in the same package. 

· Anonymous inner classes are handy when you want to define callbacks on the fly. 

· Inner classes are very convenient when you are writing event-driven programs. 

Example of Inner Class:
class BankAccount

{

   public BankAccount(double initialBalance)

   {

      balance = initialBalance;

   }

   . . .

   private double balance;

   private class InterestAdder implements ActionListener

   {

      public InterestAdder(double aRate)

      {

         rate = aRate;

      }

      public void actionPerformed(ActionEvent event) 

      {



double interest = balance * rate / 100;

  
        balance += interest;

               NumberFormat formatter = NumberFormat.getCurrencyInstance();

               System.out.println("balance=" + formatter.format(balance));

      }

      private double rate;

   }

}

· An inner class method gets to access both its own data fields and those of the outer object creating it.

· Illustrate the mechanism involved in an inner class

1. For this to work, of course, an object of an inner class always gets an implicit reference to the object that created it :
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2. let us call the reference to the outer object outer. Then, the actionPerformed method is equivalent to the following
public void actionPerformed(ActionEvent event)

{

   double interest = outer.balance * this.rate / 100;

   outer.balance += interest;

   NumberFormat formatter

      = NumberFormat.getCurrencyInstance();

   System.out.println("balance="

      + formatter.format(outer.balance));

}

3. The outer class reference is set in the constructor. That is, the compiler adds a parameter to the constructor, generating code like this:
public InterestAdder(BankAccount account, double aRate)

{

   outer = account;

      // automatically generated code

   rate = aRate;

}

4. When an InterestAdder object is constructed in the start method, the compiler passes the this reference to the current bank account into the constructor:


ActionListener adder = new InterestAdder(this, rate);

2- Local Inner Classes
 - When we need the inner class only once like what happened in the last example, we need InterestAdder only one in the Start method, we use local inner class.
public void start(double rate)

{

   class InterestAdder implements ActionListener
   {
      public InterestAdder(double aRate)
      {
         rate = aRate;
      }
      public void actionPerformed(ActionEvent event)
      {
         double interest = balance * rate / 100;
         balance += interest;
            = NumberFormat.getCurrencyInstance();
         System.out.println("balance="
            + formatter.format(balance));
      }
      private double rate;
   }
   ActionListener adder = new InterestAdder(rate);

   Timer t = new Timer(1000, adder);

   t.start();

}

· Advantages Of local inner classes:

1- Local inner classes are completely hidden from the outside world—not even other code in the outer class can access them

2- Local inner classes Not only can access the fields of their outer classes, they can even access local variables! However, those local variables must be declared final.
public void start(final double rate)

{

   class InterestAdder implements ActionListener

   {

      public void actionPerformed(ActionEvent event)

      {

         double interest = balance * rate / 100;

         balance += interest;

         NumberFormat formatter

            = NumberFormat.getCurrencyInstance();

         System.out.println("balance="

            + formatter.format(balance));

      }

   }

    ActionListener adder = new InterestAdder();

    Timer t = new Timer(1000, adder);

    t.start();

}

· For the code of the method that contain the local inner class must have a copy of local field before it went away. :

· That is indeed exactly what happens. In our example, the compiler synthesizes the name BankAccount$1$InterestAdder for the local inner class:



class BankAccount$1$InterestAdder



{



   BankAccount$1$InterestAdder(BankAccount, double);



   public void actionPerformed(java.awt.event.ActionEvent);

 

  private final double val$rate;
 

  private final BankAccount this$0;



}

· 
Note the extra double parameter to the constructor and the val$rate instance variable. When an object is created, the value rate is passed into the constructor and stored in the val$rate field

3- Anonymous inner classes :

· When using local inner classes, you can often go a step further. If you want to make only a single object of this class, you don't even need to give the class a name. Such a class is called anonymous inner class:

public void start(final double rate)

{

 ActionListener adder = new
   ActionListener()

   {

      public void actionPerformed(ActionEvent event)

      {

         double interest = balance * rate / 100;

         balance += interest;

         NumberFormat formatter

            = NumberFormat.getCurrencyInstance();

         System.out.println("balance="

            + formatter.format(balance));

      }

   };

Timer t = new Timer(1000, adder);

t.start();

}

· Any parameters used to construct the object are given inside the parentheses ( ) following the supertype name. In general, the syntax is:

new SuperType(construction parameters)
{

   inner class methods and data
}

· Here, SuperType can be an interface, such as ActionListener; then, the inner class implements that interface. Or, SuperType can be a class; then, the inner class extends that class.

4- Static Inner Classes:
· You use a static inner class whenever the inner class does not need to access an outer class object
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