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7.1 Overview of Nested Classes
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Table 7.1 Overview of Classes and Interfaces
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7.2 Top-level Nested Classes and Interfaces

!������������������
�	������������	
��������������	����	�����������������������������	�
������������
�� ��� ���
�����
������static��������	���������	������	��������������	�
�����������"	�������������
�����������
������������������������
��	�����
�������
�
	�����������	�������������	������������������
������������

����������������������������������&����
����������������	���	����������������
�����
��������	�
�static���
�������������������������"����������	��	�����������������	���
	����	���	
�������������8�	����#�	������������
$�static��	�������������������

Example 7.1 Top-level Nested Classes and Interfaces

// Filename: TopLevelClass.java
public class TopLevelClass {                           // (1)
    // ...
    static class NestedTopLevelClass {                 // (2)
        // ...

        interface NestedTopLevelInterface1 {           // (3)
            // ...
        }

        static class NestedTopLevelClass1
            implements NestedTopLevelInterface1 {      // (4)
            // ...
        }
    }
}
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// Filename: Client1.java
import TopLevelClass.*;                                                // (1)

public class Client {
    NestedTopLevelClass.NestedTopLevelClass1 objRef1 =
            new NestedTopLevelClass.NestedTopLevelClass1();            // (2)
}

// Filename: Client2.java
import TopLevelClass.NestedTopLevelClass.*;                            // (3)

public class Client2 {
    NestedTopLevelClass1 objRef2 = new NestedTopLevelClass1();         // (4)
}

class SomeClass implements
    TopLevelClass.NestedTopLevelClass.NestedTopLevelInterface1 {       // (5)
    /* ... */
}
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Example 7.2 Access in Top-level Nested Classes and Interfaces

// Filename: AccessInTopLevelClass.java
public class AccessInTopLevelClass {                            // (1)
    public void nonStaticMethod() {                             // (2)
        System.out.println("nonstaticMethod in AccessInTopLevelClass");
    }

    private static class NestedTopLevelClass {                  // (3)
        private static int i;                                   // (4)
        private int j;                                          // (5)

        public static void staticMethod() {                     // (6)
            System.out.println("staticMethod in NestedTopLevelClass");
        }

        interface NestedTopLevelInterface1 { int Y2K = 2000; }  // (7)

        protected static class NestedTopLevelClass1
                implements NestedTopLevelInterface1 {           // (8)
            private int k = Y2K;                                // (9)

Figure 7.1 Top-level Nested Classes and Interfaces
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            public void anotherNonStaticMethod() {              // (10)
            //  int jj = j;              // (11) Not OK.
                int ii = i;              // (12)
                int kk = k;              // (13)

            //  nonStaticMethod();       // (14) Not OK.
                staticMethod();          // (15)
            }

            public static void main (String args[]) {
                int ii = i;              // (16)
            //  int kk = k;              // (17) Not OK.
                staticMethod();          // (18)
            }
        }
    }
}
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int ii = AccessInTopLevelClass.NestedTopLevelClass.i;
AccessInTopLevelClass.NestedTopLevelClass.staticMethod();
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7.3 Non-static Inner Classes
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Example 7.3 Defining Non-static Inner Classes

class ToplevelClass {                                           // (1)

    private String msg = "Shine the inner light.";              // (2)
    public NonStaticInnerClass makeInstance() {                 // (3)
        return new NonStaticInnerClass();                       // (4)
    }
    public class NonStaticInnerClass {                          // (5)
    //  private static int staticVar;                           // (6) Not OK.
        private String string;                                  // (7)
        public NonStaticInnerClass() { string = msg; }          // (8)
        public void printMsg() { System.out.println(string); }  // (9)
    }
}

public class Client {                                           // (10)
    public static void main(String args[]) {                    // (11)
        ToplevelClass topRef = new ToplevelClass();             // (12)
        ToplevelClass.NonStaticInnerClass innerRef1 = 
                      topRef.makeInstance();                    // (13)
        innerRef1.printMsg();                                   // (14)
    //  ToplevelClass.NonStaticInnerClass innerRef2 = 
    //                new ToplevelClass.NonStaticInnerClass();  // (15) Not OK.
        ToplevelClass.NonStaticInnerClass innerRef3 = 
                      topRef.new NonStaticInnerClass();         // (16)
    }
}
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Shine the inner light.
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Figure 7.2 Outer Object with Associated Inner Objects
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topRef:ToplevelClass



232 CHAPTER 7: INNER CLASSES

������������������	��������������������	�������������
���������)
�������������
�����	�
����this������������1������������������
��	�
�����������	����
��	�����#B$�����	��	��%

public NonStaticInnerClass() { this.string = this.msg; }
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public NonStaticInnerClass() { this.string = ToplevelClass.this.msg; }
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Accessing Shadowed Members from Non-static Inner Classes
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Example 7.4 Special Form of this and new Constructs in Non-static Inner Classes

// Filename: Client2.java
class TLClassA {                                  // (1) Top-level Class
    private String msg = "TLClassA object ";
    public TLClassA(String objNo) { msg = msg + objNo; }
    public void printMessage() { System.out.println(msg); }

    class InnerB {                                // (2) Non-static Inner Class
        private String msg = "InnerB object ";
        public InnerB(String objNo) { msg = msg + objNo; }
        public void printMessage() { System.out.println(msg); }

        class InnerC {                            // (3) Non-static Inner Class
            private String msg = "InnerC object ";
            public InnerC(String objNo) { msg = msg + objNo; }
            public void printMessage() {
                System.out.println(msg);                 // (4)
                System.out.println(this.msg);            // (5)
                System.out.println(InnerC.this.msg);     // (6)
                System.out.println(InnerB.this.msg);     // (7)
                InnerB.this.printMessage();              // (8)
                System.out.println(TLClassA.this.msg);   // (9)
                TLClassA.this.printMessage();            // (10)
            }
        }
    }
}
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public class Client2 {                                         // (11)
    public static void main(String args[]) {                   // (12)
        TLClassA a = new TLClassA("1");                        // (13)
        TLClassA.InnerB b = a.new InnerB("1");                 // (14)
        TLClassA.InnerB.InnerC c = b.new InnerC("1");          // (15)
        c.printMessage();                                      // (16)
        TLClassA.InnerB bb = new TLClassA("2").new InnerB("2");// (17)
        TLClassA.InnerB.InnerC cc = bb.new InnerC("2");        // (18)
        cc.printMessage();                                     // (19)
        TLClassA.InnerB.InnerC ccc = 
            new TLClassA("3").new InnerB("3").new InnerC("3"); // (20)
    }
}
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InnerC object 1
InnerB object 1
InnerB object 1
TLClassA object 1
TLClassA object 1
InnerC object 2
InnerC object 2
InnerC object 2
InnerB object 2
InnerB object 2
TLClassA object 2
TLClassA object 2

/�������-�;����
���������������������	���	������this��	����
����	������������������
��������	������	���������
����	�
��	����������������������	���	������new��	����
��
�	������������������	���	������������������������"�������������	�������������InnerC�

�����
����#:$����������������
��������������InnerB�
�����
����#9$������������
�����
�����
���������	��������������TLClassA����#.$��!������������������������private��	��
�������String����������msg���
����	�������������	
�printMessage()��"������������
��������	�����

�����������������������������	�������������������	���
��(��������	����
��������������������������������	���

"���main()�����	
����#.9$�
���������

���	�����������	������new�	�����	���	�������
������������	��InnerC�#
��	��
����c$����#.?$���������	������	��������������	�������
InnerB�#
��	��
����b$����#.;$������������
������������
���������	������	�������������
	��������TLClassA�#
��	��
����a$����#.:$�

"��� ���������� c� ��� 
��
� ��� #.D$� �	� ���	��� ��������	
� printMessage()� ��	�� �����
InnerC�� "��������	
�
���� ���� ����
��
� this� ���������� �	� ��������������� 	�� ���
	�*����	�����������������	��
�������	������#?$��������	�
�����������������	���	�����
this��	����
���� ����	�*
����	������������������������	�������������������#	
���$
	�*������������������	�����
�����������
������	�*����������	��������������������
��	��#D$����	
���#.E$�



234 CHAPTER 7: INNER CLASSES

���������������������������������	����	�������������������������	���	��������������
new�	�����	���������������
�������	������#.-$��#.B$���
�#9E$�

&	������������#	
���$�	�*��������	�����
���������������������c��cc���
�ccc�����
��������
������
������	��������	�����	
��
��

Compiling and Importing Non-static Inner Classes
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Example 7.5 Importing Inner Classes

// Filename: Client3.java
import TLClassA.*;

// Uses classes from Example 7.4.

public class Client3 {
    public static void main(String args[]) {                   // (12)
        TLClassA a = new TLClassA("1");                        // (13)
        InnerB b = a.new InnerB("1");                          // (14')
        InnerB.InnerC c = b.new InnerC("1");                   // (15')
        InnerB bb = new TLClassA("2").new InnerB("2");         // (17')
        InnerB.InnerC cc = bb.new InnerC("2");                 // (18')
        InnerB.InnerC ccc = 
            new TLClassA("3").new InnerB("3").new InnerC("3"); // (20')
        ccc.printMessage();
    }
}
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InnerB object 3
TLClassA object 3
TLClassA object 3

Inheritance and Containment Hierarchy of Non-static Inner 
Classes
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Example 7.6 Inheritance and Containment Hierarchy

class B {
    protected double x = 2.17;
}

class A {                                          // (1) Top-level Class
    private double x = 3.14;

    class C extends B {                            // (2) Non-static inner Class
    //  private double w = x;                      // (3) Compile time error
        private double y = this.x;                 // (4) x from superclass
        private double z = A.this.x;               // (5) x from enclosing class
        public void printX() {                     // (6)
            System.out.println("this.x: " + y);
            System.out.println("A.this.x: " + z);
        }
    }
}

public class Client4 {                             // (7)
    public static void main(String args[]) {
        A.C ref = new A().new C();
        ref.printX();
    }
}



236 CHAPTER 7: INNER CLASSES

1
��
����	��������	����%

this.x: 2.17
A.this.x: 3.14

Review questions
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public class MyClass {
    public static void main(String args[]) {
        Outer objRef = new Outer();
        System.out.println(objRef.createInner().getSecret());
    }
}

class Outer {
    private int secret;
    Outer() { secret = 123; }

    class Inner {
        int getSecret() { return secret; }
    }

    Inner createInner() { return new Inner(); }
}
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public class MyClass {
    public static void main(String args[]) {
        State st = new State();
        System.out.println(st.getValue());
        State.Memento mem = st.memento();
        st.alterValue();
        System.out.println(st.getValue());
        mem.restore();
        System.out.println(st.getValue());
    }

    public static class State {
        protected int val = 11;

        int getValue() { return val; }
        void alterValue() { val = (val + 7) % 31; }
        Memento memento() { return new Memento(); }

        class Memento {
            int val;

            Memento() { this.val = State.this.val; }
            void restore() { ((State) this).val = this.val; }
        }
    }
}
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public class Nesting {
    public static void main(String args[]) {
        B.C obj = new B().new C();
    }
}

class A {
    int val;
    A(int v) { val = v; }
}
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class B extends A {
    int val = 1;
    B() { super(2); }

    class C extends A {
        int val = 3;
        C() {
            super(4);
            System.out.println(B.this.val);
            System.out.println(C.this.val);
            System.out.println(super.val);
        }
    }
}
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7.4 Local Classes
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Example 7.7 Access in Local Classes

class SuperB {
    protected double x;
    protected static int n;
}

class SuperC {
    protected double y;
    protected static int m;
}

class TopLevelA extends SuperC {               // Top-level Class
    private double z;
    private static int p;

    void nonStaticMethod(final int i) {        // Non-static Method
        final int j = 10;
        int k;
        class NonStaticLocalD extends SuperB { // Non-static local class
        //  static double d;   // (1) Not OK. Only non-static members allowed.
            int ii = i;        // (2) final from enclosing method.
            int jj = j;        // (3) final from enclosing method.
        //  double kk = k;     // (4) Not OK. Only finals from enclosing method.
            double zz = z;     // (5) non-static from enclosing class.
            int pp = p;        // (6) static from enclosing class.
            double yy = y;     // (7) inherited by enclosing class.
            int mm = m;        // (8) static from enclosing class.
            double xx = x;     // (9) non-static inherited from superclass
            int nn = n;        // (10) static from superclass
        }
    }

    static void staticMethod(final int i) {    // Static Method
        final int j = 10;
        int k;
        class StaticLocalE extends SuperB {    // Static local class
        //  static double d;   // (11) Not OK. Only non-static members allowed.
            int ii = i;        // (12) final from enclosing method.
            int jj = j;        // (13) final from enclosing method.
        //  double kk = k;     // (14) Not OK. Non-final from enclosing method.
        //  double zz = z;     // (15) Not OK. Non-static member.
            int pp = p;        // (16) static from enclosing class.
        //  double yy = y;     // (17) Not OK. Non-static member.
            int mm = m;        // (18) static from enclosing class.
            double xx = x;     // (19) non-static inherited from superclass
            int nn = n;        // (20) static from superclass
        }
    }
}
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Access Rules for Local Classes
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Instantiating Local Classes
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Example 7.8 Instantiating Local Classes

interface IDrawable {                   // (1)
    void draw();
}
class Shape implements IDrawable {      // (2)
    public void draw() { System.out.println("Drawing a Shape."); }
}

class Painter {                         // (3) Top-level Class

    public Shape createCircle(final double radius) { // (4) Non-static Method
        class Circle extends Shape {    // (5) Non-static local class
            public void draw() {
                System.out.println("Drawing a Circle of radius: " + radius);
            }
        }
        return new Circle();            // (6) Object of non-static local class
    }

    public static IDrawable createMap() {  // (7) Static Method
        class Map implements IDrawable {   // (8) Static local class
            public void draw() { System.out.println("Drawing a Map."); }
        }
        return new Map();                  // (9) Object of static local class
    }
}

public class Client {
    public static void main(String args[]) {
        IDrawable[] drawables = {       // (10)
          new Painter().createCircle(5),// (11) Object of non-static local class
          Painter.createMap(),          // (12) Object of static local class
          new Painter().createMap()     // (13) Object of static local class
        };
        for (int i = 0; i < drawables.length; i++)     // (14)
            drawables[i].draw();

        System.out.println("Local Class Names:");
        System.out.println(drawables[0].getClass());   // (15)
        System.out.println(drawables[1].getClass());   // (16)
    }
}
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Drawing a Circle of radius: 5.0
Drawing a Map.
Drawing a Map.
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Local Class Names:
class Painter$1$Circle
class Painter$1$Map
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IDrawable[] drawables = {          // (10)
    new Painter().createCircle(5), // (11) Object of non-static local class
    Painter.createMap(),           // (12) Object of static local class
    new Painter().createMap()      // (13) Object of static local class
};
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7.5 Anonymous Classes
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Extending an Existing Class
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Example 7.9 Defining Anonymous Classes

interface IDrawable {                            // (1)
    void draw();
}
class Shape implements IDrawable {               // (2)
    public void draw() { System.out.println("Drawing a Shape."); }
}

class Painter {                                  // (3) Top-level Class

    public Shape createShape() {                 // (4) Non-static Method
        return new Shape(){                      // (5) Extends superclass
            public void draw() { System.out.println("Drawing a new Shape."); }
        };
    }
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    public static IDrawable createIDrawable() {  // (7) Static Method
        return new IDrawable(){                  // (8) Implements interface
            public void draw() {
                System.out.println("Drawing a new IDrawable.");
            }
        };
    }
}

public class Client {
    public static void main(String args[]) { // (9)
        IDrawable[] drawables = {            // (10)
            new Painter().createShape(),     // (11) non-static anonymous class
            Painter.createIDrawable(),       // (12) static anonymous class
            new Painter().createIDrawable()  // (13) static anonymous class
        };
        for (int i = 0; i < drawables.length; i++)     // (14)
            drawables[i].draw();

        System.out.println("Anonymous Class Names:");
        System.out.println(drawables[0].getClass());   // (15)
        System.out.println(drawables[1].getClass());   // (16)
    }
}
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Drawing a new Shape.
Drawing a new IDrawable.
Drawing a new IDrawable.
Anonymous Class Names:
class Painter$1
class Painter$2
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// ...
class Shape implements IDrawable {          // (2)
    public void draw() { System.out.println("Drawing a Shape."); }
}

class Painter {                             // (3) Top-level Class

    public Shape createShape() {            // (4) Non-static Method
        return new Shape(){                 // (5) Extends superclass
            public void draw() { System.out.println("Drawing a new Shape."); }
        };
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    }
    // ...

}
// ...

Implementing an Interface
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interface IDrawable {                           // (1)
    void draw();
}
// ...
class Painter {                                 // (3) Top-level Class
    // ...
    public static IDrawable createIDrawable() { // (7) Static Method
        return new IDrawable(){                 // (8) Implements interface
            public void draw() {
                System.out.println("Drawing a new IDrawable.");
            }
        };
    }
}
// ...

Instantiating Anonymous Classes
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Access Rules for Anonymous Classes
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Example 7.10 Access in Anonymous Classes

class SuperB {
    protected double x;
    protected static int n;
}

class SuperC {
    protected double y;
    protected static int m;
}

class TopLevelA extends SuperC {   // Top-level Class
    private double z;
    private static int p;
    SuperB b = new SuperB() {    // (1) Non-static anonymous class
        //  static double d;     // (2) Not OK. Only non-static members allowed.
            double zz = TopLevelA.this.z;// (3) non-static from enclosing class.
            int pp = p;          // (4) static from enclosing class.
            double yy = y;       // (5) inherited by enclosing class.
            int mm = m;          // (6) static from enclosing class.
            double xx = this.x;  // (7) non-static inherited from superclass.
            int nn = this.n;     // (8) static from superclass.
    };
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    static SuperB staticMethod(final int i) { // Static Method
        final int j = 10;
        int k;
        return new SuperB() {   // (9) Static anonymous class.
        //  static double d;    // (10) Not OK. Only non-static members allowed.
            int ii = i;         // (11) final from enclosing method.
            int jj = j;         // (12) final from enclosing method.
        //  double kk = k;      // (13) Not OK. Non-final from enclosing method.
        //  double zz = TopLevelA.this.z; // (14) Not OK. Non-static member.
            int pp = p;         // (15) static from enclosing class.
        //  double yy = y;      // (16) Not OK. Non-static member.
            int mm = m;         // (17) static from enclosing class.
            double xx = this.x; // (18) non-static inherited from superclass.
            int nn = this.n;    // (19) static from superclass.
        };
    }
}

Review questions
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interface IntHolder { int getInt(); }

������	�������	��	���������	
����������
G

//----(1)----
    IntHolder makeIntHolder(int i) {
        return new IntHolder() {
            public int getInt() { return i; }
        };
    }
//----(2)----
    IntHolder makeIntHolder(final int i) {
        return new IntHolder {
            public int getInt() { return i; }
        };
    }
//----(3)----
    IntHolder makeIntHolder(int i) {
        class MyIH implements IntHolder {
            public int getInt() { return i; }
        }
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        return new MyIH();
    }
//----(4)----
    IntHolder makeIntHolder(final int i) {
        class MyIH implements IntHolder {
            public int getInt() { return i; }
        }
        return new MyIH();
    }
//----(5)----
    IntHolder makeIntHolder(int i) {
        return new MyIH(i);
    }
    static class MyIH implements IntHolder {
        final int j;
        MyIH(int i) { j = i; }
        public int getInt() { return j; }
    }
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