Packages

« A packageallows classes to be grouped together
into a single unit which also acts as a scope.

» A classindicatesthat it is part of a package using
the package statement (must be the first
statement in a source file)

— package packageName;

« Packages are imported using an import statement
— i nport packageName.className;

— i mpor t packageName.* ;
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Packages

¢ Itisalso possible to specify the name of azip file
inthe CLASSPATH aswell as directories
containing class files.

* Any class from another package must be imported.
for all Java classes this must be done explicitly
with the exception of j ava. | ang.

« If aclassisnot defined as part of a package, then
it is considered to be part of the unnamed default
package.
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Mapping Packagesto Files

¢ Package names map to directory names. Each
directory containsall the . cl ass filesfor agiven
package

— cs1. exanpl es. st ack would map to
cs1/ exanpl es/ st ack

— therelative pathname is then appended to each entry in
the CLASSPATH variable to create afull pathname

¢ Sun’'s recommended naming convention:
—edu. rit.cs.ptt.classes.csl. exanpl es
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Inner Classes

* Inner, or Nested, classes are standard
classesdeclared withinthe scope of a
standard top-level class.

» Thereare different kinds of inner class
— nested top-level class
— member class
—local class
— anonymous class
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Nested Top-Level Classes

class outer {
private static class NestedTopLevel {
normal class stuff
}
normal class stuff
}
* Nestedtop-level classes are declared static within

atop-level class (sort of like a class member).

« They follow the same rules as standard classes

— private static classescannot be seen outside the
enclosing class

— public staticalowstheclasstobeseenoutside
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LinkedStack?2

public class LinkedStack2 {
private StackNode tos = null;

private static class StackNode {
private Object data; private StackNode next, prev;

public StackNode( Object o ) { this( o, null ); }
public StackNode( Object o, StackNode n ) {
data = o; next = n;

}

public StackNode getNext() { return next; }
public Object getData() { return data; }

public boolean isEmpty() { return tos == null; }

public boolean isFull() { return false; }

public void push( Cbject o) { tos = new StackNode( o, tos ); }
public void pop() { tos = tos.getNext(): }

public Object top() { returntos.getData(); }
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Member Classes

* A member classis anested top-level classthat is
not declared static.

* Thismeansthe member classhasat hi s reference
which refers to the enclosing class object.

* Member classes cannot declare static variables,
methods or nested top-level classes.

« Member objects are used to create data structures
that need to know about the object they are
contained in.
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Class5

class Class5 {

private class Menber {
public void test() {
i =i +10;
Systemout.printin( i );
Systemout.printin( s );
}

}

public void test() {
Menber n = new Menber();
n.test();

}

private int i = 10;
private String “Hello";
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t hi s Revisited

« To support member classes several extrakinds of
expressions are provided

— x = this.dataMenber isvalidonlyif dat aMenber is
an instance variable declared by the member class, not
if dat aMenber belongsto the enclosing class.

— x = Encl osi ngd ass. t hi s. dat aMenber allows
access todat aMenber that belongs to the enclosing
class.

¢ Inner classes can be nested to any depth and the
t hi s mechanism can be used with nesting.
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t hi s and Member Classes

public class EnclosingClass {
private int i,j;

private class MenberCl ass {
private int i; public int j;

public void aMethod( int i ) {

inta=i; /1 Assign param to a

int b=this.i; Il Assign nenber's i to b
int ¢ = EnclosingClass.this.i; // Assign top-level's i to c
intd=j,; Il Assign top-level's j to d

Pl

public void aMethod() {
Menber Cl ass mem = new Menberd ass () ;
mem aMet hod( 10 );

Systemout.println( memi + memj ); // is this a bug?
i3]
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newRevisited

« Member class objects can only be created if they
have access to an enclosing class object.

« This happens by default if the member class object
is created by an instance method belonging to its
enclosing class.

« Otherwiseit is possible to specify an enclosing
class object using the new operator as follows

— Menberd ass b =
ankEncl osi ngd ass. new Menber 4 ass() ;
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Local Classes

« A local classis a class declared within the scope
of acompound statement, like alocal variable.

* Alocal classisamember class, but cannot include
static variables, methods or classes. Additionally
they cannot be declared publ i c, pr ot ect ed,
private Or static.

¢ A local class hasthe ahility to access final
variables and parameters in the enclosing scope.
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Local Class Example

public class EnclosingClass
String name = “Local class exanple";
public void aMethod( final int h, int w) {
int j =20; final int k = 30;
class Local Class {
public void amethod() {
Systemout.printin( h);
/1 Systemout.printin( w); ERROR w is not final
/1 Systemout.printin( j ); ERROR | is not final
Systemout.printin( k );
/1 Systemout.printin( i ); ERROR i is not declared yet
Systemout.printin( name); // normal member access

i
Local Class | = newLocal Class(); |.aMethod();
final int i =10; }

public static void main() {
Encl osi ngCl ass ¢ = new EnclosingClass(); c.aMethod( 10, 50 ); }}
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Anonymous Classes

An anonymous classis alocal class that does not
have aname.

An anonymous class alows an object to be created
using an expression that combines object creation
with the declaration of the class.

This avoids naming aclass, at the cost of only
ever being able to create one instance of that
anonymous class.

Thisishandy inthe AWT.
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Anonymous Class Syntax

* An anonymous class is defined as part of anew
expression and must be a subclass or implement an
interface

new cl assNarme( argunentList ) { classBody }
new interfaceNanme() { cl assBody }

¢ The class body can define methods but cannot
define any constructors.

» Therestrictionsimposed on local classes also
apply
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Using Anonymous Classes

inmport java.awt.*; inport java.aw .event.*;inport javax.sw ng.*;
public class MainProg {
JFrame win;

public MainProg( String title ) {
win = new JFrane( title );

wi n. addW ndowLi st ener(
new W ndowAdapter () {
public void wi ndowCl osi ng( W ndowEvent e ) {
Systemexit( 0);
120N
}
public static void main( String args[] ) {
Mai nProg x = new Mai nProg( “Sinple Exanple” );
1
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