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Announcements

Announcements

• Exam tomorrow Wednesday

• Use of submit server to check your submission

• Homework #2 will be posted tomorrow.
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Java Program Organization

Java Program Organization

Program Organization

:

– Java program: 

– Source file: 

– Public Class/Interface: 

– Only one public class/interface is allowed per source file.  (Can you 

have non-public classes? 

– Packages: When a program is very large, its classes can be further 

organized hierarchically into packages.
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Packages

Packages

Package

: 

Examples

:  The Java API

javax.swing

:

java.lang

:

java.text

:

java.util

:

java.net

:

Hierarchical

: Packages can be 

divided

into subpackages.

java.awt

:

java.awt.font

:

java.awt.geom

:
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Access to Package Members

Access to Package Members

Review of Package Basics

:

Accessing Package Members:

Fully qualified name

: E.g., 

javax.swing.JOptionPane

Importing a single class

:

import javax.swing.JOptionPane;

…

JOptionPane.showMessageDialog( … );

Importing all the classes

:

import javax.swing.*;

…

JOptionPane.showMessageDialog( … );

Import semantics: 

Multiple import statements: 

java.lang: 
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Defining your own package

Defining your own package

Why packages?

Every class is part of some package

: 

Default package

: If you do not specify a package a class becomes 

part of the "

default package

". 

What special privileges do packages provide?

Classes defined 

within the same package can access one another more easily
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Defining your own package

Defining your own package

Defining a package

: 

package mypackage;

…

public class myClass { … } // myClass is part of mypackage

Subpackages

: Packages organized into subpackages.  This is 

specified using the notation “

main.subpackage

”.  Example:

package mypackage.mysubpackage;

…

public class myClass2 { … }

Packages in Eclipse

: 

File



New



Package

. . 

Without Eclipse

: 
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Class Access and Packages

Class Access and Packages

Class access within a package

:

– Classes within a package can refer to each other without full 

qualification.

– If a class is not declared public, it can only be accessed by other 

classes within the package.

Class access across packages

:

– A public class can be accessed from other packages.

–

–

Subpackages are not automatically imported

:

–
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Example

Example

Files:

Driver.java

Driver

Files:

Circle.java

Rectangle.java

OtherShape.java

Files:

PublicClass1.java

PublicClass2.java

Circle

Rectangle

OtherShape

PublicClass1

NonPublicClass1

PublicClass2

graphics

graphics.shapes

graphics.otherstuff

Packages: Files:

Classes:
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Example: graphics.shapes package

Example: graphics.shapes package

package graphics.shapes;

public class Circle {

private double radius;

public String toString( ) { return "I'm a circle"; }

}

package graphics.shapes;

public class Rectangle {

private double height, width;

public String toString( ) { return "I'm a rectangle"; }

}

package graphics.shapes;

public class OtherShape {

private Circle c;

private Rectangle r;

}

File: Circle.java

File: Rectangle.java

File: OtherShape.java
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Example: graphics.otherstuff package

Example: graphics.otherstuff package

package graphics.otherstuff;

public class PublicClass1 {

public String toString( ) { 

return "This is a PublicClass: " + NonPublicClass1.message( ); 

}

}

class NonPublicClass1 {

static public String message( ) { return "I'm a nonpublic class"; }

}

package graphics.otherstuff;

public class PublicClass2 {

private Driver d;

private Circle c1;

private graphics.shapes.Circle c2;

public String toString( ) { 

return "This is a PublicClass2: " + NonPublicClass1.message( ); 

}

}

File: PublicClass1.java

File: PublicClass2.java
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Example: graphics.package

Example: graphics.package

package graphics;

import graphics.shapes.Circle;

public class Driver {

public static void main( String[ ] args ) {

testShapes( );

testOtherStuff( );

}

public static void testShapes( ) {

Circle c = new Circle( );

System.out.println( c.toString( ) );

Rectangle r = new Rectangle( );

}

public static void testOtherStuff( ) {

PublicClass1 x = new PublicClass1( );

graphics.otherstuff.PublicClass1 y = new graphics.otherstuff.PublicClass1( );

System.out.println( y );

graphics.otherstuff.NonPublicClass1 z;

}

}

File: Driver.java
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File Structure

File Structure

Java organizes the package files using your system’s directory structure.

graphics:

Driver.class   Driver.java    

otherstuff/    

shapes/

graphics/otherstuff:

NonPublicClass1.class

PublicClass1.java       PublicClass2.java

PublicClass1.class      PublicClass2.class

graphics/shapes:

Circle.class       OtherShape.class   Rectangle.class

Circle.java        OtherShape.java    Rectangle.java
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Packages and .jar Files

Packages and .jar Files

Jar File

: 

Creating a jar file

:

– In Eclipse: 

– On Unix:

jar –cvf  myJarFile.jar … (list the file names and/or directories)

(c = create; t = list names; x = extract; v = verbose; f = jar file)

Examples

:

C:\...\Java\j2re1.4.2_05\lib\rt.jar: 
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Packages and Classpath

Packages and Classpath

ClassPath

: is a system 

environment variable

Windows Example

: Suppose we want to use 

–

graphics package

: stored in directory C:\MyJavaPackages\graphics.

–

cmsc131PictureLib.jar

: stored in C:\MyJars\cmsc131PictureLib.jar

– classes compiled in the 

current working directory

: The current 

directory is denoted by “.” (period) on most systems.

C:\>set CLASSPATH=.;C:\MyJavaPackages;C:\MyJars\cmsc131PictureLib.jar


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Slide 15


[image: image15.emf]15

Packages and Classpath

Packages and Classpath

In Eclipse

: 

– Select “Properties



Java Build Path



Libraries”

– To add Jars: Select: “Add External JARs…” and browse for the 

file name.

– To add a directory to the ClassPath: Select:

Add Variable…



Configure Variables



New

and add the name of the new directory.
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Exceptions

Exceptions

Handling run-time errors is an important part of programming.

Arithmetic errors

: 

Object/Array errors

: 

File and I/O errors

: 

Application Specific

: 

Handling Errors

: When an error occurs what should happen?

– Print message and abort?

– Handle the error here, and fix things up?

– Return a special error-flag value
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Exceptions

Exceptions

public static void generateException( ) {

int[ ] a = new int[20];

System.out.println( "We got this far..." );

a[32] = 5;      // We're askin’ for trouble!

System.out.println( "...but we never got here." );

}

Java aborts your program and automatically prints a 

stack trace

.

We got this far...

java.lang.ArrayIndexOutOfBoundsException: 32

at Chapt22Snippets.generateException(Chapt22Snippets.java:13)

at Chapt22Snippets.main(Chapt22Snippets.java:7)

generateException:

output:
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Handling Exceptions

Handling Exceptions

Email processor: 

Commercial web/database server:

Air traffic control system: 

Guidance system on a cruise missile: 
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Handling Exceptions

Handling Exceptions

Throw: When an error is detected, an exception is thrown. 

Catch: In order to avoid aborting, a program can catch the exception. 

Try: Executing some code that might throw an exception is called 

trying.  
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Exception Types

Exception Types

.

ArithmeticException: 

NullPointerException: 

IndexOutOfBoundsException: 

ArrayStoreException: 

EmptyStackException: 

IOException: 

NumberFormatException: 

...

Exception:
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Exception Objects

Exception Objects

Exception Object

: 

Exception( String message ): 

String getMessage( ): 

void printStackTrace( ): 
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try

try

-

-

catch Blocks

catch Blocks

To handle exceptions, Java provides 

try-catch blocks

.  

Try block

: 

Catch block

: 

Syntax

:

try {

… ( this code might throw an exception ) …

}

catch ( ExceptionType1 e1 ) {

… ( code to handle exceptions of type ExceptionType1 ) …

}

catch ( ExceptionType2 e2 ) {

… ( code to handle exceptions of type ExceptionType2 ) …

}

finally {

… ( this is executed no matter what ) …

}
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Example: readDate1

Example: readDate1

.

readDate1( ): Inputs a date in the format “mm/dd/yyyy” and outputs 

the year as an integer. 

getDate( ): Given a date string “mm/dd/yyyy”, extracts the “yyyy” as 

an int using the Java’s built-in substring( ) and parseInt( ) methods.

substring(b, e): Extracts a substring from position b through e-1.

parseInt(s): converts string s to an int. 

Our first example, 

readDate1

( ), reads a date.  It catches 

Exception

, which is the most generic type of exception (and so 

catches both 

IndexOutOfBoundsException

and 

NumberFormatException

).
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Example: readDate1

Example: readDate1

public static int getYear( String d ) {

String yearString = d.substring( 6, 10 );

return Integer.parseInt( yearString );

}

public static void readDate1( ) {

try {

String d = JOptionPane.showInputDialog( "Enter date: (mm/dd/yyyy)" );

int year = getYear( d );

System.out.println( "The year is " + year );

}

catch ( Exception e ) {

System.out.println( "An exception occurred:\n" + e.getMessage( ) );

}

}
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Exception Propagation

Exception Propagation

Exception Propagation

: 

– When an exception occurs, Java pops back up the call stack to 

each of the calling methods.

– The first method it finds that catches the exception will have its 

catch block executed.  

– If we get all the way back to main and no method catches this 

exception, Java catches it and aborts your program.
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Example: readDate2

Example: readDate2

– ArithmeticException: 

– IndexOutOfBounds: 

– IOException: 

readDate2( )

: Let’s add exception-specific handling.
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Example: readDate2

Example: readDate2

public static void readDate2( ) {

String d = "";

try {

d = JOptionPane.showInputDialog( “Enter date: (mm/dd/yyyy) ");

int year = getYear( d );

System.out.println( “The year is " + year );

}

catch ( IndexOutOfBoundsException e ) {

System.out.println( "Index error" );

}

catch ( NumberFormatException e ) {

System.out.println( "Number format exception" );

}

finally {

System.out.println( "The original string: " + d );

}

}
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Miscellany

Miscellany

StringBuffer: 

Java’s Stack Data Structure:

Java’s Method Call Stack: 
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StringBuffer

StringBuffer

The problem with Strings

:

– Strings are immutable objects..

– Example: Form a string by repeated concatenation:

char[ ] c = { 'H', 'e', 'l', 'l', 'o' };

String s = "";

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

s += c[i];

Q: Is there a more efficient way to do this?

Ans

:

StringBuffer

: 

H

He

Hel

Hell

Hello

Strings:
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StringBuffer

StringBuffer

StringBuffer

: A “

mutable

” representation of a string

Some StringBuffer Methods

:

StringBuffer( ) –

append( … ) -

charAt( int index ) -

length( ) –

toString( ) -

Example

:

StringBuffer b = new StringBuffer( );

b.append( 99.5 );

b.append( '%' );

b.append( " pure" );

System.out.println( b );

99.5% pure

Output:
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StringBuffer: Example

StringBuffer: Example

Example

: A method 

getWords

Java Class Library Utilities

: that we will use for this…

String split

: 

[abc]

matches characters ‘a’, ‘b’, ‘c’.

[abc]*

matches 

0 or more repetitions

of these characters.

[abc]+

matches 

1 or more repetitions

of these characters.

split( "[ ,.?]+" )

String toLowerCase

: 

String valueOf

: 

getWords( “Hello,    Goodbye?” )

“hello goodbye”
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StringBuffer: Example

StringBuffer: Example

public static String getWords( String s ) {

String[ ] words = s.split( "[ ,.?]+");

StringBuffer buffer = new StringBuffer( );

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

buffer.append( words[i].toLowerCase( ) );

if ( i < words.length-1 ) buffer.append( " " );

}

return String.valueOf( buffer );

}

public static void getWordsTest( ) {

String s1 = "Do you wake up in the morning feeling sleepy and grumpy?";

System.out.println ( "[" + getWords( s1 ) + "]" );

String s2 = "Then, you must be Snow White.";

System.out.println ( "[" + getWords( s2 ) + "]" );

}

getWords

a simple driver
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Stacks

Stacks

Stack

:

Intuition

:

3

34

6

34

6 6

push(34)

Initial stack

push(6) push(3)

34

6

pop 



3

6

pop 



34 push(9)

9

6

…
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Stack Operations

Stack Operations

Stack Operations

:

push(x):

pop( ): 

top( ):

empty( ): 
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Java

Java

’

’

s Stack Class

s Stack Class

Java’s Stack class

: (in 

java.util

) 

Stack( ): 

push( Object x ): 

pop( ): 

peek( ): 

empty( ): 
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Java Memory Layout

Java Memory Layout

Memory Layout

: 

Local storage: 

Heap: 

Q

: When one method calls another, how does Java save all the local 

variables until returning?

Java Call Stack

: The local variables for each method are stored on 

a 

stack

.  

–

–
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Call Stack: Example

Call Stack: Example

public class CallStack {

public static int numberLowerCase( String theStr ) {

int count = 0;

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

if ( Character.isLowerCase( theStr.charAt( i ) ) ) count++;

return count;

}

public static void stats( String str ) {

int total = str.length( );

int lower = numberLowerCase( str );

System.out.println( "String: " + str );

System.out.println( "Total count: " + total );

System.out.println( "Lower case count: " + lower );

}

public static void main( String[ ] args ) {

CallStack.stats( "Que Bueno!" );

}

}

File: CallStack.java
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Call Stack: Example

Call Stack: Example

public static int numberLowerCase( String theStr ) {

int count = … int i = …

}

public static void stats( String str ) {

int total = …

int lower = numberLowerCase( str );

…

}

public static void main( String[ ] args ) {

CallStack.stats( "Que Bueno!" );

}

i

count

theStr

lower

total

str

args

0

0

6

10

…

Que Bueno!

Heap
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Operators Revisited

Operators Revisited

Operators

:

Bitwise operators: 

Conditional operator: An “if-then-else” operator.

Bitwise Operators

: 

int x = 1037; // binary: …0010000001101 filled out to 32 bits

char c = ‘y’; // binary: …0000001111001 filled out to 16 bits

boolean b = true; // binary: 1
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Bitwise Operators

Bitwise Operators

Java supports the standard bit operators:

~a

: 

complement

of a

a & b

: 

and

(1 if 

both

a and b are 1)

a | b

: 

or

(1 if 

either

a and b are 1)

a ^ b

: 

exclusive or

(1 if 

either

a or b is 1, but 

not both

)

0 1 1 0 1 1

1 1 0 0 0 1

1 1 0 1 1 0

0 0 0 1 0 0

a ^ b a | b a & b ~a b a
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Bitwise Operators

Bitwise Operators

– to any 

integral type

: 

char

, 

byte

, 

short

, 

int

, 

long

– to 

boolean

int a = 45; // a = …00101101

int b = 14; // b = …00001110

int c = a & b; // c = (00101101 & 00001110) = 00001100 (= 12)

00101101 00101101 00101101

& 00001110 | 00001110 ^ 00001110

00001100 00101111 00100011

Who uses these

: 
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Shift Operators

Shift Operators

.

– a << b: Shift a left by b positions

– a >> b: Shift a right by b positions (filling with the sign bit)

– a >>> b: Shift a right by b positions (filling with 0’s)

Notes

:

Sign bit

: Java encodes negative numbers using a method called 

2’s-

complement representation

. 

- 0 for 

positive

numbers

– 1 for negative numbers

.
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Shift Operators

Shift Operators

Example

:.

int a = … // a = 1100101101

int b = 3;

int c = a << b; // c = 0101101000

int d = a >> b; // d = 1111100101

int e = a >>> b; // e = 0001100101

int f = … // f = 0100101101

int g = f >> b; // g = 0000100101

Sign bit
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Conditional Operator

Conditional Operator

Conditional Operator

: 



boolean-condition



? 



true-value



: 



false-value



Example

: 

public static int absValue1( int x ) {

if ( x < 0 ) return -x;

else return x;

}

With the conditional operator

: 

public static int absValue2( int x ) {

return ( x < 0 ? -x : x );

}
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Conditional Operator

Conditional Operator

Example

: 

double max = (x > y) ? x : y ;

Example

: 

String s = …

double z = …

double x = s.equals(“zero”) ? 0.0 : 3*(z + 13.2);
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ArrayList

ArrayList

The Problem with Arrays

: 

Resizing: 

Appending to an Array: 

ArrayList

: 

– resizable array. 

– It is part of the java.util package

– An ArrayList holds generic Object references.  Each element is:

•

•

–
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ArrayList Methods

ArrayList Methods

Some of ArrayList methods:

ArrayList( ): 

add( Object obj ): 

add( int i, Object obj ): 

• remove( int i ):

• get( int i ): 

• toArray( ): 

clear( ): 

size( ): 
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ArrayList Example

ArrayList Example

Here is an example using an ArrayList of Strings:

ArrayList a = new ArrayList( );

a.add( new String( "Bob" ) ); // 

a.add( new String( "Carol" ) ); // 

a.add( 1, new String( "Ted" ) ); // 

System.out.println( a.size( ) ); // 

String x = a.get( 2 ); // 

String y = (String) a.get( 2 ); // 

a.clear( ); // 

System.out.println( a.size( ) ); // 
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Exceptions

Handling run-time errors is an important part of programming.







Arithmetic errors: 

Object/Array errors: 

File and I/O errors: 

Application Specific: 

Handling Errors: When an error occurs what should happen?

		Print message and abort?

		Handle the error here, and fix things up?

		Return a special error-flag value







6 The istruction ak 0771732 efeenced mermry o “DX001633b8", The memeey coud ok be read's

ke OK b trrinats theprogram
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Example: readDate1



public static int getYear( String d ) {

	String yearString = d.substring( 6, 10 );

	return Integer.parseInt( yearString );

}





public static void readDate1( ) {



	try {

		String d = JOptionPane.showInputDialog( "Enter date: (mm/dd/yyyy)" );

		int year = getYear( d );

		System.out.println( "The year is " + year );

	}



	catch ( Exception e ) {

		System.out.println( "An exception occurred:\n" + e.getMessage( ) );

	}

}
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StringBuffer: Example



	public static String getWords( String s ) {

	    String[ ] words = s.split( "[ ,.?]+");

	    StringBuffer buffer = new StringBuffer( );

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

	        buffer.append( words[i].toLowerCase( ) );

	        if ( i < words.length-1 ) buffer.append( " " );

	    }

	    return String.valueOf( buffer );

	}



	public static void getWordsTest( ) {

		String s1 = "Do you wake up in the morning feeling sleepy and grumpy?";

		System.out.println ( "[" + getWords( s1 ) + "]" );

		String s2 = "Then, you must be Snow White.";

		System.out.println ( "[" + getWords( s2 ) + "]" );

	}

getWords

a simple driver
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Call Stack: Example

public class CallStack {

	

	public static int numberLowerCase( String theStr ) {

	    int count = 0;

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

	        if ( Character.isLowerCase( theStr.charAt( i ) ) ) count++;

	    return count;

	}

	

	public static void stats( String str ) {

	    int total = str.length( );

	    int lower = numberLowerCase( str );

	    System.out.println( "String: " + str );

	    System.out.println( "Total count: " + total );

	    System.out.println( "Lower case count: " + lower );

	}

	

	public static void main( String[ ] args ) {

	    CallStack.stats( "Que Bueno!" );

	}

}

File: CallStack.java
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Shift Operators

.

		a << b: Shift a left by b positions

		a >> b: Shift a right by b positions (filling with the sign bit)

		a >>> b: Shift a right by b positions (filling with 0’s)



Notes:





Sign bit: Java encodes negative numbers using a method called 2’s-complement representation. 

	  -  0 for positive numbers

		1 for negative numbers



	.
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Conditional Operator

Conditional Operator: 

boolean-condition ? true-value : false-value



Example: 

	           public static int absValue1( int x ) {

		if ( x < 0 ) return -x;

		else return x;

	}

With the conditional operator: 

	public static int absValue2( int x ) {

		return ( x < 0 ? -x : x );

	}
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Conditional Operator

Example: 



double max = (x > y) ?  x : y ;



Example: 



String s = …

double z = …

double x = s.equals(“zero”) ?  0.0 : 3*(z + 13.2);
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ArrayList Methods

Some of ArrayList methods:

ArrayList( ): 

add( Object obj ): 

add( int i, Object obj ): 

  

		remove( int i ):

		get( int i ): 

		toArray( ): 



clear( ): 

size( ): 
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ArrayList Example

Here is an example using an ArrayList of Strings:



	ArrayList a = new ArrayList( );

	a.add( new String( "Bob" ) );	// 

	a.add( new String( "Carol" ) );	// 

	a.add( 1, new String( "Ted" ) );	// 

	System.out.println( a.size( ) );	// 

	String x = a.get( 2 );		// 

	String y = (String) a.get( 2 );	// 

	a.clear( );			// 

	System.out.println( a.size( ) );	// 
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ArrayList

The Problem with Arrays: 

Resizing: 

Appending to an Array: 

ArrayList: 

		resizable array. 

		It is part of the java.util package

		An ArrayList holds generic Object references.  Each element is:
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Shift Operators

Example:.



int a = …		// a = 1100101101

int b = 3;

int c = a << b;	// c = 0101101000

int d = a >> b;	// d = 1111100101 



int e = a >>> b;	// e = 0001100101



int f = …		// f = 0100101101



int g = f >> b;	// g = 0000100101 















Sign bit
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Operators Revisited

Operators:

Bitwise operators: 

Conditional operator: An “if-then-else” operator.

Bitwise Operators: 



int x = 1037;		// binary: …0010000001101 filled out to 32 bits

char c = ‘y’;		// binary: …0000001111001 filled out to 16 bits

boolean b = true;	// binary: 1
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Bitwise Operators



		to any integral type: char, byte, short, int, long

		to boolean







int a = 45;	// a = …00101101

int b = 14;	// b = …00001110

int c = a & b;	// c = (00101101 & 00001110) = 00001100 (= 12)



  00101101		  00101101		  00101101

& 00001110		| 00001110		^ 00001110

  00001100		  00101111		  00100011

Who uses these: 
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Java Memory Layout

Memory Layout: 

Local storage: 

Heap: 

Q: When one method calls another, how does Java save all the local variables until returning?

Java Call Stack: The local variables for each method are stored on a stack.  
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Stack Operations

Stack Operations:

push(x): 

pop( ): 

top( ):

empty( ): 
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Java’s Stack Class

Java’s Stack class: (in java.util) 

Stack( ): 

push( Object x ): 

pop( ): 

peek( ): 

empty( ): 
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Call Stack: Example

public static int numberLowerCase( String theStr ) {

    int count = … int i = …

}

public static void stats( String str ) {

    int total = …

    int lower = numberLowerCase( str );

    …

}

public static void main( String[ ] args ) {

    CallStack.stats( "Que Bueno!" );

}





i

count

theStr

lower

total

str

args









0

0



6

10









…



Que Bueno!



Heap
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Stacks

Stack:

Intuition:



3

34

6











34

6











6





push(34)



Initial stack



push(6)



push(3)





34

6





pop  3









6



pop  34





push(9)



…



9

6
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StringBuffer

The problem with Strings:

		Strings are immutable objects..

		Example: Form a string by repeated concatenation:



	char[ ] c = { 'H', 'e', 'l', 'l', 'o' };

	String s = "";

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

	    s += c[i];

	Q: Is there a more efficient way to do this?

Ans:

StringBuffer: 

H

He

Hel

Hell

Hello

Strings:
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StringBuffer: Example

Example: A method getWords



Java Class Library Utilities: that we will use for this…

String split: 

[abc]	matches characters ‘a’, ‘b’, ‘c’.

[abc]*	matches 0 or more repetitions of these characters.

[abc]+	matches 1 or more repetitions of these characters.



			split( "[ ,.?]+" )

String toLowerCase: 

String valueOf: 

getWords( “Hello,    Goodbye?” )

“hello goodbye”
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StringBuffer

StringBuffer: A “mutable” representation of a string

Some StringBuffer Methods:

StringBuffer( ) – 

append( … ) - 

charAt( int index ) -

length( ) – 

toString( ) - 

Example:

	StringBuffer b = new StringBuffer( );

	b.append( 99.5 );

	b.append( '%' );

	b.append( " pure" );

	System.out.println( b );

99.5% pure

Output:
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Miscellany



StringBuffer: 



Java’s Stack Data Structure:

 

Java’s Method Call Stack: 
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Example: readDate2



		ArithmeticException: 

		IndexOutOfBounds: 

		IOException: 



	readDate2( ): Let’s add exception-specific handling.








_1166878998.ppt


Example: readDate2

public static void readDate2( ) {

	String d = "";

	try {

		d = JOptionPane.showInputDialog( “Enter date: (mm/dd/yyyy) ");

		int year = getYear( d );

		System.out.println( “The year is " + year );

	}

	catch ( IndexOutOfBoundsException e ) {

		System.out.println( "Index error" );

	}

	catch ( NumberFormatException e ) {

		System.out.println( "Number format exception" );

	}

	finally {

		System.out.println( "The original string: " + d );

	}

}
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Exception Propagation

Exception Propagation: 

		When an exception occurs, Java pops back up the call stack to each of the calling methods.

		The first method it finds that catches the exception will have its catch block executed.  

		If we get all the way back to main and no method catches this exception, Java catches it and aborts your program.
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Exception Types

.

ArithmeticException: 

NullPointerException: 

IndexOutOfBoundsException: 

ArrayStoreException: 

EmptyStackException: 

IOException: 

NumberFormatException: 

...

Exception:
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try-catch Blocks

To handle exceptions, Java provides try-catch blocks.  

Try block: 

Catch block: 

  Syntax:

try {

    … ( this code might throw an exception ) …

}

catch ( ExceptionType1 e1 ) {

    … ( code to handle exceptions of type ExceptionType1 ) …

}

catch ( ExceptionType2 e2 ) {

    … ( code to handle exceptions of type ExceptionType2 ) …

}

finally {

    … ( this is executed no matter what ) …

}
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Example: readDate1

.

readDate1( ): Inputs a date in the format “mm/dd/yyyy” and outputs the year as an integer. 

getDate( ): Given a date string “mm/dd/yyyy”, extracts the “yyyy” as an int using the Java’s built-in substring( ) and parseInt( ) methods.

substring(b, e): Extracts a substring from position b through e-1.

parseInt(s): converts string s to an int. 



Our first example, readDate1( ), reads a date.  It catches Exception, which is the most generic type of exception (and so catches both IndexOutOfBoundsException and NumberFormatException).
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Exception Objects

Exception Object: 



Exception( String message ): 

String getMessage( ): 

void printStackTrace( ): 
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Handling Exceptions



Email processor: 

Commercial web/database server:

Air traffic control system: 

Guidance system on a cruise missile: 
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Handling Exceptions



Throw: When an error is detected, an exception is thrown. 

Catch: In order to avoid aborting, a program can catch the exception. 

Try: Executing some code that might throw an exception is called trying.  
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Exceptions



		public static void generateException( ) {

		    int[ ] a = new int[20];

		    System.out.println( "We got this far..." );

		    a[32] = 5;      // We're askin’ for trouble!

		    System.out.println( "...but we never got here." );

		}

Java aborts your program and automatically prints a stack trace.



	We got this far...

	java.lang.ArrayIndexOutOfBoundsException: 32

	at Chapt22Snippets.generateException(Chapt22Snippets.java:13)

	at Chapt22Snippets.main(Chapt22Snippets.java:7)



generateException:



output:
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Example



Files:

Classes:

Files:

    Driver.java



Driver



Files:

    Circle.java

    Rectangle.java

    OtherShape.java



Files:

    PublicClass1.java

    PublicClass2.java



Circle

Rectangle

OtherShape







PublicClass1

NonPublicClass1

PublicClass2







graphics

graphics.shapes

graphics.otherstuff





Packages:
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Example: graphics.package

package graphics;

import graphics.shapes.Circle;



public class Driver {

	public static void main( String[ ] args ) {

	    testShapes( );

	    testOtherStuff( );

	}



	public static void testShapes( ) {

	    Circle c = new Circle( );

	    System.out.println( c.toString( ) );

	    Rectangle r = new Rectangle( );

	}



	public static void testOtherStuff( ) {

	    PublicClass1 x = new PublicClass1( );

	    graphics.otherstuff.PublicClass1 y = new graphics.otherstuff.PublicClass1( );

	    System.out.println( y );

	    graphics.otherstuff.NonPublicClass1 z;

	}

}

File: Driver.java
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Packages and Classpath

ClassPath: is a system environment variable 

Windows Example: Suppose we want to use 

		graphics package: stored in directory C:\MyJavaPackages\graphics.

		cmsc131PictureLib.jar: stored in C:\MyJars\cmsc131PictureLib.jar

		classes compiled in the current working directory: The current directory is denoted by “.” (period) on most systems.





C:\>set CLASSPATH=.;C:\MyJavaPackages;C:\MyJars\cmsc131PictureLib.jar
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Packages and Classpath

In Eclipse: 



		Select “Properties  Java Build Path  Libraries”

		To add Jars: Select: “Add External JARs…” and browse for the file name.

		To add a directory to the ClassPath: Select:



	Add Variable…  Configure Variables  New



and add the name of the new directory.
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Packages and .jar Files



Jar File: 

Creating a jar file:

		In Eclipse: 

		On Unix:



jar –cvf  myJarFile.jar …    (list the file names and/or directories)

	 (c = create; t = list names; x = extract; v = verbose; f = jar file)

Examples:

C:\...\Java\j2re1.4.2_05\lib\rt.jar: 
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Example: graphics.otherstuff package

package graphics.otherstuff;



public class PublicClass1 {

	public String toString( ) { 

	    return "This is a PublicClass: " + NonPublicClass1.message( ); 

	}

}

class NonPublicClass1 {

	static public String message( ) { return "I'm a nonpublic class"; }

}





package graphics.otherstuff;



public class PublicClass2 {

	private Driver d;	

	private Circle c1;

	private graphics.shapes.Circle c2;



	public String toString( ) { 

	    return "This is a PublicClass2: " + NonPublicClass1.message( ); 

	}

}

File: PublicClass1.java

File: PublicClass2.java
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File Structure

Java organizes the package files using your system’s directory structure.



graphics:

	Driver.class   Driver.java    

	otherstuff/    

	shapes/



graphics/otherstuff:

	NonPublicClass1.class

	PublicClass1.java       PublicClass2.java

	PublicClass1.class      PublicClass2.class



graphics/shapes:

	Circle.class       OtherShape.class   Rectangle.class

	Circle.java        OtherShape.java    Rectangle.java
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Example: graphics.shapes package



package graphics.shapes;

public class Circle {

	private double radius;

	public String toString( ) { return "I'm a circle"; }

}



package graphics.shapes;

public class Rectangle {

	private double height, width;

	public String toString( ) { return "I'm a rectangle"; }

}



package graphics.shapes;

public class OtherShape {

	private Circle c;

	private Rectangle r;

}

File: Circle.java

File: Rectangle.java

File: OtherShape.java
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Access to Package Members

Review of Package Basics:

Accessing Package Members:

Fully qualified name: E.g., javax.swing.JOptionPane

Importing a single class:

import javax.swing.JOptionPane;

…

JOptionPane.showMessageDialog( … );

Importing all the classes:

import javax.swing.*;

…

JOptionPane.showMessageDialog( … );

Import semantics: 

Multiple import statements: 

java.lang: 
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 Defining your own package

Defining a package: 

package mypackage;

…

public class myClass { … }	// myClass is part of mypackage

	

Subpackages: Packages organized into subpackages.  This is specified using the notation “main.subpackage”.  Example:

package mypackage.mysubpackage;

…

public class myClass2 { … }	

				

Packages in Eclipse: FileNewPackage. . 

Without Eclipse: 








_1166877953.ppt


Class Access and Packages

Class access within a package:

		Classes within a package can refer to each other without full qualification.

		If a class is not declared public, it can only be accessed by other classes within the package.



Class access across packages:

		A public class can be accessed from other packages.

		 

		 



Subpackages are not automatically imported:
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 Defining your own package

Why packages? 

Every class is part of some package: 

Default package: If you do not specify a package a class becomes part of the "default package". 

What special privileges do packages provide? Classes defined within the same package can access one another more easily
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Java Program Organization

Program Organization:

		Java program: 

		Source file: 

		Public Class/Interface: 

		Only one public class/interface is allowed per source file.  (Can you have non-public classes? 

		Packages: When a program is very large, its classes can be further organized hierarchically into packages.
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Packages

Package: 

Examples:  The Java API

javax.swing:

java.lang:

java.text:

java.util:

java.net:

Hierarchical: Packages can be divided into subpackages.

java.awt:

java.awt.font:

java.awt.geom:
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Announcements

		Exam tomorrow Wednesday

		Use of submit server to check your submission

		Homework #2 will be posted tomorrow.
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Bitwise Operators

Java supports the standard bit operators:

~a: complement of a

a & b: and (1 if both a and b are 1)

a | b: or (1 if either a and b are 1)

a ^ b: exclusive or (1 if either a or b is 1, but not both)

		a		b		~a		a & b		a | b		a ^ b

		0		0		1		0		0		0

		0		1		1		0		1		1

		1		0		0		0		1		1

		1		1		0		1		1		0




































