PAGE  
20

Java

Sequential and Random

File Processing

· File I/O

Java file I/O is performed by creating objects all of which inherit from (Object class, of course) InputStream and OutputStream. These two are abstract classes which define many common methods for performing I/O. Applets cannot perform file I/O. Typically Java Frames are used. Typically, Java views files as streams of  bytes which end with a end of file marker.

File I/O can be done using:


FileInputStream


FileOutputStream

Screen I/O can be performed using:


PrintStream
( System.out and System.err are examples )

Special File Utilities such as buffering are implemented in:


FilterOutputStream


FilterInputStream

Formatted I/O for the primitive Java data type is through:


DataInputStream  ( implements DataInput interface )


DataOutputStream  ( implements DataOutput interface )

The DataInput and DataOutput interfaces mandate the implementation of methods for reading/writing bytes, floats, doubles, boolean, etc.

Accessing a File for read-write-append is performed using:


RandomAccessFile

· Typical Ways of Opening Files
The following are important steps to follow when creating and accessing a DataOutputStream object.
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import java.io.*;
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private DataOutputStream out;

try {

  out = new DataOutputStream ( new FileOutputStream (“data.out”));

catch ( IOException ioe) { 

  System.err.println (“Error on opening File” + ioe.toString() );

  System.exit(1);  }
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int  k = 8;

double d = 5.789;

out.writeInt (k);
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out.writeDouble (d);

· Java File Read and Write in Binary Format in DataOutputStream / DataInputStream

To enable a read of a binary file, the data must be encoded in binary. The easiest way of doing that is to create the file with another Java application.

Example of File Creation:


import java.io.*;

public class CreateFile {

private static DataOutputStream out;

public static void main (String arg[]) {

String [] s   = { "Dichter", "Smith", "Allen", "King" };

int    [] age = { 21, 23, 34, 33 };

try {

  out = new DataOutputStream (new FileOutputStream ("data.in")); }

catch (IOException ioe) {

  System.err.println ("Error on File Open: " + ioe.toString()); }

try {

  int i = 0;

  while (i < 4) {

    out.writeUTF(s[i]);

    out.writeInt(age[i++]);

    }  // end while

    }  // end try  

catch (EOFException eof) { System.err.println("EOF Reached");  }

catch (IOException ioe)  { System.err.println("Input Error");  } } }


The contents of the file data.in are:


Dichter   § 
Smith   
 
Allen   " 
King   !

· The Following is a Java Application reading the data.in File


import java.io.*;

public class FileIO {

private static DataInputStream in;

private static DataOutputStream out;

public static void main (String arg[]) {

String s;

int age;

int i = 0;

try {

  in  = new DataInputStream  (new FileInputStream  ("data.in"));

  out = new DataOutputStream (new FileOutputStream ("data.out")); }

catch (IOException ioe) {

  System.err.println ("Error on File Open: " + ioe.toString()); }

try {

  System.out.println("Data in File:\n");

  while (i++ < 4) {

    s   = in.readUTF();

    age = in.readInt();

    System.err.println("Name: " + s + "\tAge: " + age);

    }  // end while

    }  // end try  

catch (EOFException eof) { System.err.println("EOF Reached");  }

catch (IOException ioe)  { System.err.println("Input Error");  } } }


(
C:\>java FileIO
Data in File:

Name: Dichter   Age: 21

Name: Smith     Age: 23

Name: Allen     Age: 34

Name: King      Age: 33

· Frame Example of a Data Generating Program

// File: CreateSequentialFile.java

import java.io.*;

import java.awt.*;

import java.awt.event.*;

public class CreateSequentialFile extends Frame
             implements ActionListener {

private TextField accountField, firstNameField,lastNameField,balanceField;
   private Button enter,  // send record to file

                  done;   // quit program

   // Application other pieces

   private DataOutputStream output;  

   public CreateSequentialFile()  {

      super( "Create Client File" );

try {

      output = new DataOutputStream(new FileOutputStream( "client.dat" ) ); }  

      catch ( IOException e ) {

         System.err.println( "File not opened\n" + e.toString() );

         System.exit( 1 );  }      

      setSize( 300, 150 );

      setLayout( new GridLayout( 5, 2 ) );

      // create the components of the Frame

      add( new Label( "Account Number" ) );

      accountField = new TextField();

      add( accountField );

      add( new Label( "First Name" ) );

      firstNameField = new TextField( 20 );

      add( firstNameField );      

      add( new Label( "Last Name" ) );

      lastNameField = new TextField( 20 );

      add( lastNameField );

      add( new Label( "Balance" ) );

      balanceField = new TextField( 20 );

      add( balanceField );

      enter = new Button( "Enter" );

      enter.addActionListener( this );

      add( enter );      

      done = new Button( "Done" );

      done.addActionListener( this );

      add( done );       

      setVisible( true );  

· Frame Example …


   public void addRecord()  {

      int accountNumber = 0;

      Double d;

      if ( ! accountField.getText().equals( "" ) ) {

          try {

            accountNumber =

               Integer.parseInt( accountField.getText() );

            if ( accountNumber > 0 ) {

               output.writeInt( accountNumber );

               output.writeUTF( firstNameField.getText() );

               output.writeUTF( lastNameField.getText() );

               d = new Double ( balanceField.getText() );

               output.writeDouble( d.doubleValue() );   }

accountField.setText( "" );

            firstNameField.setText( "" );

            lastNameField.setText( "" );

            balanceField.setText( "" );    }

         catch ( NumberFormatException nfe ) {

            System.err.println(

               "You must enter an integer account number" );  }

         catch ( IOException io ) {

            System.err.println(

               "Error during write to file\n" +

               io.toString() );

               System.exit( 1 );  } } }

   public void actionPerformed( ActionEvent e )  {

      addRecord();

      if ( e.getSource() == done ) {

         try {

            output.close();

         }

         catch ( IOException io ) {

            System.err.println( "File not closed properly\n" +

                                io.toString() );

         }

         System.exit( 0 );   }  }

   public static void main( String args[] )   {

      new CreateSequentialFile();  } }

· Output Snapshots of the Frame Example


The Following binary file (Client.dat) was generated:



é

Joseph

Smith@Ä‚







ê

Tom

Fairway@‹ZÌÌÌÌÍ

· Common DataInput and DataOutput Interface Methods

DataInput interface methods:

readBoolean( )

for boolean

readChar( )

for char

readByte( )

for byte

readDouble( )

for double

readFloat( )

for float

readUTF( )

for String

readLong( )

for long

readShort( )

for short

skipBytes( )

skip given number of bytes in input stream

read( )


for byte arrays

DataOutput interface methods:

writeBoolean( )
for boolean

writeDouble( )

for double

writeFloat( )

for float

writeInt( )

for int

writeUTF( )

for  String

flush( )


to clear output stream buffer

size( )


returns size of file

write( )


for byte or byte array

· Java Examples To Do Standard Input/Output
The following classes are used to provide standard input access:

InputStream
abstract class and superclass of all input streams reads bytes of data

InputStreamReader 
extends abstract class Reader, takes an InputStream as a constructor parameter

BufferedReader 
adds buffering to character input, adding efficiency to character IO. Also adds the readLine() method

PrintStream 

this is the class of which System.out is a public static member

Connecting the standard input stream

InputStreamReader isr = new InputStreamReader(System.in);


BufferedReader stdio = new BufferedReader(isr);


stdio.readLine();

· Code Example of Reading From Keyboard

import java.io.*;

public class ConsoleIO  {

public static void main(String[] args) {



new ConsoleIO(); }

public ConsoleIO() {

String line = null, name = null; 

// Open an BufferedReader stream into the stdio stream

InputStreamReader isr = new InputStreamReader(System.in);

BufferedReader stdio = new BufferedReader(isr);

PrintStream out = System.out;

out.print("What's you name? ");

try { name = stdio.readLine(); }

catch (IOException ioe) { }

out.print("Enter any number of decimal values: ");

try {  line = stdio.readLine(); }

catch (IOException ioe){  }

java.util.StringTokenizer sb = new java.util.StringTokenizer(line," \t");

out.println("Ok, " + name + ". Here are the values:");

while (sb.hasMoreTokens()) {

   double value = Double.parseDouble(sb.nextToken());

   out.println("Value = " + value);  }

}  // constructor

}  // ConsoleIO 

·  Example Output 

Sample Run of the ConsoleIO  Program


· Java Examples To Do Textfile Input/Output
We connect to a file using a Java FileInputStream object, then pass that FileInputStream object to the InputStreamReader  constructor, then the InputStreamReader object to the BufferedReader constructor. 
FileInputStream fis = new FileInputStream("numbers.dat"); 

InputStreamReader isr = new InputStreamReader(fis);

BufferedReader fileio = new BufferedReader(isr); 

File Processing is typically done in a while loop. The processing continues as long as there is more data in the file. 

The BufferedReader method readline() returns a line from the file as a Java String object. When the String returns null the end of file has been reached.

while
((line = fileio.readLine())!= null) { 


< body of the loop>

}

· Code Example of Reading From a TextFile

import java.io.*;

public class FileIO  {

String line = null, name = null; 

FileInputStream fis;

public static void main(String[] args) {  new FileIO(); }

public FileIO() {

// Open an BufferedReader stream into the stdio stream

try { fis = new FileInputStream("numbers.dat"); }

catch (FileNotFoundException fnfe) { }

InputStreamReader isr = new InputStreamReader(fis);

BufferedReader fileio = new BufferedReader(isr);

PrintStream out = System.out;

try {

  name = fileio.readLine(); 

  out.println("Ok, " + name + ". Here are the values:");

while
((line = fileio.readLine())!= null) {

  java.util.StringTokenizer sb = new java.util.StringTokenizer(line," \t\r");

  while (sb.hasMoreTokens()) {

   double value = Double.parseDouble(sb.nextToken());

   out.println("Value = " + value); }

} // outer while

} // try

catch (IOException ioe) {  }

}  // constructor

}

· Example Output 

The Input File


The Program Run



Random Access Files

RandomAccessFile is on object which allows both reading and writing to the file. The program can go to a particular record in the file as identified by its offset position relative to the beginning of the file.

The RandomAccessFile object has all the methods of  objects of the following types:

FileInputStream/FileOutputStream and DataInputStream/DataOutputstream .

In the following example, we define the following 

1. A Record class.  The class defined a record consisting of an account number, a balance, and a last and first name. The class defined two methods: read( ) and write( ), which take as a parameter a RandomAccessFile and read or write the Record to it.

2. A short program which creates a file to be used as a random access file of Record objects.

3. A Java application which lists the Records and modifies the Record objects by adjusting the balance data member as a function of the balance amount. In our example the balance is unchanged for amounts less than $1000; it is increased by 5% for amounts between $1000 and $10,000. All other records have their balance increased by 15%.

· The Definition of the Record Class

// File: Record.java

import java.io.*;

public class Record {

   private int account;

   private String lastName;

   private String firstName;

   private double balance;

public void read( RandomAccessFile file ) throws IOException   {

      account = file.readInt();

      char first[] = new char[ 15 ];

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

         first[ i ] = file.readChar();

      firstName = new String( first );

      char last[] = new char[ 15 ];

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

         last[ i ] = file.readChar();

      lastName = new String( last );

      balance = file.readDouble();  }

   public void write( RandomAccessFile file ) throws IOException {

      StringBuffer buf;

      file.writeInt( account );

      if  ( firstName != null ) buf = new StringBuffer( firstName );

      else  buf = new StringBuffer( 15 );

      buf.setLength( 15 );

      file.writeChars( buf.toString() );

      if ( lastName != null ) buf = new StringBuffer( lastName );

      else buf = new StringBuffer( 15 );

      buf.setLength( 15 );

      file.writeChars( buf.toString() );

      file.writeDouble( balance );   }

   public void setAccount( int a ) { account = a; }

   public int getAccount() { return account; }

   public void setFirstName( String f ) { firstName = f; }

   public String getFirstName() { return firstName; }

   public void setLastName( String l ) { lastName = l; }

   public String getLastName() { return lastName; }

   public void setBalance( double b ) { balance = b; }

   public double getBalance() { return balance; }

   // NOTE: This method contains a hard coded value for the

   // size of a record of information.

   public static int size() { return 72; } }

· Creating the Random Access File

The code below creates a file of 5 Record class objects stored in rand.dat.


// File: CreateFile.java

import java.io.*;

public class CreateFile {

   private Record record;

   private RandomAccessFile file;

   String [] last  = {"Smith","Jones","Thomas","Williams","Randolph"};

   String [] first = {"Joe", "Fred", "Erin", "Ron", "Ed"};

   int [] account  = { 1001, 1003, 1005, 1006, 1102 };

   double [] bal   = {1075.35, 755, 23000, 45000, 115560.77 };

   public CreateFile() {

      record = new Record();

      try {

         file = new RandomAccessFile( "rand.dat", "rw" );

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

         record.setAccount(account[i]);

         record.setBalance(bal[i]);

         record.setFirstName(first[i]);

         record.setLastName(last[i]);

         record.write(file);  } // for loop

        } // try

      catch( IOException e ) {

         System.err.println( "File not opened properly\n" +

                             e.toString() );

         System.exit( 1 ); }

   }

   public static void main( String args[] ) {

      CreateFile accounts = new CreateFile();  } }

· The Program Processing the Random Access File
// File: ProcessFile.java

import java.io.*;

import java.text.DecimalFormat;

public class ProcessFile {

   private Record record;

   private RandomAccessFile file;

   private double balance;

   private DecimalFormat nice;

   public ProcessFile() {

      nice = new DecimalFormat ("0.00");

      record = new Record();

      try {

         file = new RandomAccessFile( "rand.dat", "rw" );

         System.out.println ("Data from File:\n");

         while (true) {

           record.read(file);

           System.out.println(record.getLastName() + "  " +

                    nice.format(record.getBalance()));  } // while loop

           } // try

      catch(EOFException eof) {  }

      catch( IOException e ) {

         System.err.println( "File not opened properly\n" +

                             e.toString() );

         System.exit( 1 ); }

      try {

        System.out.println ("\nNew Processed Data:\n");

        file.seek(0);  // rewind the file

        while (true) {

           long location = file.getFilePointer();



   record.read(file);

           if (record.getBalance() <= 1000) ; // do nothing

           else {



if (record.getBalance()>1000 && record.getBalance()< 10000)





record.setBalance(record.getBalance() * 1.05);



else




record.setBalance(record.getBalance() * 1.15); 




file.seek((long)location);




record.write(file);




System.out.println(record.getLastName() + "  " + nice.format(record.getBalance()));  } } } // try

       catch (EOFException eof) { }

       catch (IOException ioe)  { }   }

   public static void main( String args[] )  {

      ProcessFile accounts = new ProcessFile(); } }

· The Program Output

(
1st Run

Data from File:

Smith            1075.35

Jones            755.00

Thomas           23000.00

Williams         45000.00

Randolph         115560.77

New Processed Data:

Smith            1129.12

Thomas           26450.00

Williams         51750.00

Randolph         132894.89

· 2nd  Run


Data from File:

Smith            1129.12

Jones            755.00

Thomas           26450.00

Williams         51750.00

Randolph         132894.89

New Processed Data:

Smith            1185.57

Thomas           30417.50

Williams         59512.50

Randolph         152829.12

Important RandomAccessFile Positioning Methods

getFilePointer()

public long getFilePointer()    throws IOException

Returns 
the current offset in this file.

Returns:         the offset from the beginning of the file, in bytes, at which the next read or write occurs.

seek()

public void seek(long pos)     throws IOException

Sets the file-pointer offset, measured from the beginning of this file, at which the next read or  write occurs. The offset may be set beyond the end of the file. Setting the offset beyond the  end of the file does not change the file length. The file length will change only by writing after  the offset has been set beyond the end of the file.

Parameters:

          pos - the offset position, measured in bytes from the beginning of the file, at which to set the file pointer.

Throws:

          IOException - if pos is less than 0 or if an I/O error occurs.

File I/O With Objects

Java allows streams to output and input objects. Any object sent to an ObjectOutputStream must implement the Serializable interface. This is an interface which requires no methods to be implemented. It simply identifies the classes which will need to be streamed in and out. 

A simple code excerpt example:


FileOutputStream outStream = new FileOutputStream("file.out");

ObjectOutputStream objOut = new ObjectOutputStream(outStream);

objOut.writeDouble( 13.65 );



// write a double

objOut.writeObject("Today");



// write a String object

objOut.writeObject(new Employee(“Fred”,”Jones”));
// write an Employee object

objOut.flush();

outStream.close();

In this example, we create a File by streaming out objects of class Employee and Point:


import java.io.*;

public class Employee implements Serializable {

private String firstName;

private String lastName;

private static int count;

…

…   }  // Employee


import java.io.*;

public class Point implements Serializable {

   protected double x, y; 

…

…   }

· The Code to Write an Object Stream


import java.io.*;

public class CreateObjectFile {

private static ObjectOutputStream out;  // an Object stream

public static void main (String arg[]) {

Employee emp;

String [] ln   = { "Dichter", "Smith", "Allen", "King" };

String [] fn   = { "Julius", "Tubby", "Richard", "Martin" };

try {

  out = new ObjectOutputStream (new FileOutputStream ("object.in")); }

catch (IOException ioe) {

  System.err.println ("Error on File Open: " + ioe.toString()); }

try {

  int i = 0;

  while (i < 4) {

    emp = new Employee(fn[i], ln[i]);

    try {

      out.writeObject(emp); 

      out.writeObject (new Integer(348));   }

catch (Exception cnf) { cnf.printStackTrace(); }

    i++ ;

    }  // end while

   out.writeObject (new Point(3,7));  }  // end try

catch (Exception ioe)  { System.err.println("Write Error");

                           ioe.printStackTrace(); } } }

The code creates a file of Objects which all implement the Serializable interface

· The Code Which Reads the Object Stream


import java.io.*;

public class ReadObjectFile {

private static ObjectInputStream in;  // an Object stream

public static void main (String arg[]) {

try {

  in = new ObjectInputStream (new FileInputStream ("object.in")); }

catch (IOException ioe) {

  System.err.println ("Error on File Open: " + ioe.toString()); }

Object obj;

try {

  while (true) {

    try {

      obj = in.readObject();

      System.out.println ("Read: " + obj.toString());    }

    catch (EOFException eof) { System.exit(1); }

                }  // end while

        }  // end try

catch (Exception ioe)  { System.err.println("Write Error");

                           ioe.printStackTrace(); } } }

(
C:\> java ReadObjectFile

Read: Person: Julius Dichter


   Read: Person: Tubby Smith

Read: Person: Richard Allen

Read: Person: Martin King

Read: [3.0, 7.0]

Read: 348

· Reading and Writing Textual Data ( not binary ) 

There are over 40 Classes/Interfaces which define streams for I/O in Java 

These include Classes for Binary Data, Text Data, Object Data, Buffered, Non-buffered, Filtered, Non-filtered, Piped, Non-Piped

import java.io.*;

public class ReadWriteFile {

RandomAccessFile in;

FileWriter out;

String name, prof, phone;

int age;

public static void main(String s[]) {

  new ReadWriteFile(); }

ReadWriteFile() {

try {

 in  = new RandomAccessFile("names.in", "r");

 out = new FileWriter("names.out"); }

catch (IOException e) {

  e.printStackTrace();

  System.exit(1); }

try {

  readAndEcho(); }

catch (IOException e) { } }

// readLine reads the string, BUT it appends the carriage return

// char ASCII/Unicode #13 at end - royally screws up the display.

// We eliminate it here

private String killCR(String s) {

  return  s.substring(0, s.length()-1); }

private void readAndEcho() throws IOException {

while (true) {

name = in.readLine();

if (name == null)

  throw new IOException();

name = killCR(name);

prof = killCR(in.readLine());

phone = killCR(in.readLine());

String sAge = killCR(in.readLine());

age = Integer.parseInt(sAge);

String line = name + ", " + prof + ", tel:" + phone + ", age: " + age;

System.out.println(line);

out.write(line + "\n"); 

out.flush(); } } } // ReadWriteFile

· Reading and Writing Textual Data ( not binary ) 

The input file, names.in has the following contents:

David Wells

Pitcher

(555) 555-1212

35

Tom Jones

Singer

(212) 555-1234

54

Murphy Law

Psychic

(203) 555-06788

45

The output file, names.out the ReadWriteFile Application is as follows:

David Wells, Pitcher, tel:(555) 555-1212, age: 35

Tom Jones, Singer, tel:(212) 555-1234, age: 54

Murphy Law, Psychic, tel:(203) 555-06788, age: 45

· A DataSet Class with Persistence

This class is a simple data storage class which allows the client class to store data in a simple character-delimited String.

// File: DataSet

// Written by Julius Dichter

import java.util.StringTokenizer;

public class DataSet {

private StringBuffer data;

private final int attributeCount = 5;

private String imageLocation = "c:\\ezphoto\\photo2\\things";

private int current = -1;

private int total = 4;  // constant for now

public DataSet() {

data = new StringBuffer();}

public void createDataSet() {

data.append("Gates#Bill#(213) 555-1234#www.microsoft.com#billgates.jpg#");
data.append("Clinton#Bill#(202) 555-1677#www.whitehouse.gov#Img30005.jpg#");
data.append("Engine#Search#(860) 555-4554#altavista.digital.com#Img30006.jpg#");
data.append("Dichter#Julius#(860) 555-1111#www.bridgeport.edu/~dichter#Img36.jpg#"); }
public void loadDataSet(String data) {

this.data = new StringBuffer(data);

current = -1;

total = new StringTokenizer(data,"#").countTokens() / attributeCount;  }

public String getDataSet() {

return new String(data); }

public void display() {

StringTokenizer tokenizer = new StringTokenizer(new String(data),"#");

while (tokenizer.hasMoreTokens())

 System.out.println(tokenizer.nextToken());  }

· A DataSet Class with Persistence

public String [] getNext() {

String [] resultSet = null;

StringTokenizer tokenizer = new StringTokenizer(new String(data),"#");

if (current == total || current == total-1 || total == 0)

  return null;  // already at end of data

else {

  resultSet = new String[attributeCount];

  if (current != -1)  // skip all previous up to and including current records
    for (int i = 0 ; i <= current ; i++)

       for (int j = 0; j < attributeCount ; j++)

          tokenizer.nextToken();

  // now we are ready to load up the record

  resultSet[0] = new String(tokenizer.nextToken());

  resultSet[1] = new String(tokenizer.nextToken());

  resultSet[2] = new String(tokenizer.nextToken());

  resultSet[3] = new String(tokenizer.nextToken());

  resultSet[4] = new String(tokenizer.nextToken());

  current ++;

  return resultSet; } }   // getNext()

public String [] getPrevious() {

String [] resultSet = null;

StringTokenizer tokenizer = new StringTokenizer(new String(data),"#");

if (current == -1  || current == 0 || total == 0)

  return null;  // already before the beginning of data

else {

  // skip all previous up to and including current records

  for (int i = 0 ; i < current-1 ; i++)

    for (int j = 0; j < attributeCount ; j++)

       tokenizer.nextToken();

  // now we are ready to load up the record

  resultSet = new String[attributeCount];

  resultSet[0] = new String(tokenizer.nextToken());

  resultSet[1] = new String(tokenizer.nextToken());

  resultSet[2] = new String(tokenizer.nextToken());

  resultSet[3] = new String(tokenizer.nextToken());

  resultSet[4] = new String(tokenizer.nextToken());

  current --;

  return resultSet; } }   // getPrevious ()

· A DataSet Class with Persistence

public String [] find(String last, String first) {

String [] resultSet = null;

int tempCurrent = -1;

StringTokenizer tokenizer = new StringTokenizer(new String(data),"#");

while (tokenizer.hasMoreTokens()) {

  String tempL = tokenizer.nextToken();

  boolean matchedLast = tempL.equalsIgnoreCase(last);

  String tempF = tokenizer.nextToken();

  tempCurrent++;

if (last.equalsIgnoreCase(tempL) && first.equalsIgnoreCase(tempF))  {  // found it

  current = tempCurrent;

  resultSet = new String[attributeCount];

  resultSet[0] = new String(tempL);

  resultSet[1] = new String(tempF);

  resultSet[2] = new String(tokenizer.nextToken());

  resultSet[3] = new String(tokenizer.nextToken());

  resultSet[4] = new String(tokenizer.nextToken());

  break;  }

else {

  tokenizer.nextToken();  // skip remining fields of record

  tokenizer.nextToken();

  tokenizer.nextToken(); }

}  // while

return resultSet; }

public void insert(String [] s) {

StringBuffer record = new StringBuffer();

for (int i = 0 ; i < 5 ; i++)

   record.append(s[i] + "#");

data.append(record);

total++; } }  // DataSet

· A DataSet Class with Persistence : File Dialogs  ( file open)
These Classes allow File I/O of the DataSet Object to Implement Persistence 

// File: OpenFileDialog

// Written by Julius Dichter

import java.io.*;

import java.awt.FileDialog;

import java.awt.Frame;

import java.awt.Point;

public class OpenFileDialog extends FileDialog {

public OpenFileDialog(CMMainFrame parent, String title, int mode) {

super(parent, title, mode);

setVisible(true);

String fileName = getFile();

String dirName  = getDirectory();

try {

  if (fileName != null && dirName != null) {

    File file = new File(dirName, fileName);

    FileReader fileReader = new FileReader(file);

    String data = "";

    int ch;

    // Build the data into a String

    while ((ch = fileReader.read()) != -1)  // -1 means EOF in Java

       data += String.valueOf((char)ch);

    // Upload data into DataSet

    parent.dataSet.loadDataSet(data);

    fileReader.close(); } }

catch (IOException e) { } } // constructor

} // OpenFileDialog

· A DataSet Class with Persistence : File Dialogs  ( file save )
// File: SaveAsFileDialog

// Written by Julius Dichter

import java.io.*;

import java.awt.FileDialog;

import java.awt.Frame;

public class SaveAsFileDialog extends FileDialog {

public SaveAsFileDialog(CMMainFrame parent, String title, int mode) {

super(parent, title, mode);

setVisible(true);

String fileName = getFile();

String dirName  = getDirectory();

try {

  if (fileName != null && dirName != null) {

    File file = new File(dirName, fileName);

    FileWriter fileWriter = new FileWriter(file);

    String data = parent.dataSet.getDataSet();

    fileWriter.write(data, 0, data.length());

    fileWriter.close();  } } 

catch (IOException e) { } } // constructor

} // SaveAsFileDialog

· Reading From a URL

Example reading a http/text stream

/* 
URLReader.java


Author:

Julius Dichter


Description:
A Panel which reads a URL InputStream source


We use the getContent() method of the URL class */

import java.net.*;

import java.io.*;

import java.awt.*;

public class URLReader extends java.awt.Panel implements Runnable  {

URL  url;

TextArea textArea;

Object data;

public URLReader() { this("www.rh.edu"); }

public URLReader (String urlString ) {

setBackground(Color.pink);

setURL(urlString);

textArea = new TextArea(20,50);

textArea.setEditable(false);

textArea.setBackground(Color.white);

add(textArea,BorderLayout.CENTER); }

public void clearText() {

textArea.setText(""); }

Example reading a http/text stream . . .

public boolean setURL(String urlString) {

try {

  url = new URL("http://" + urlString);

  if (url != null)

   System.out.println("URL successfully created");  

  else

   System.out.println("URL NOT created");  

data = url.getContent();

System.out.println("Data: " + data.toString()); } // try

catch (MalformedURLException e) { e.printStackTrace(); }

catch (IOException e) { 

   e.printStackTrace();

   textArea.append("\nERROR on Connect\n"); } 

finally { return url != null; } }

public void readURL() {

textArea.append("Begin Read\n\n");

if (data instanceof InputStream) {

  System.out.println("Getting URL Input Stream");

  InputStream is = (InputStream) data;

  String text = readStream(is);

  textArea.append(text);

  textArea.append("\n\nReading Complete"); } } 

protected String readStream (InputStream is) {

boolean cut = false; // new ***

StringBuffer sb = new StringBuffer();

try {


InputStreamReader isr = new InputStreamReader(is);


int c;

        while ((c = isr.read()) != -1) {



//
sb.append((char)c);

        // cut Tags out

          if ( (char) c == '<')

             cut = true;

          else

            if ((char) c == '>') 

              cut = false;

          if (!cut)

            if ( ! ((char)c  == '>'))

            sb.append((char)c); }

          // end cut Tags out

}

catch (IOException ioe) { }

return sb.toString();  }

public void run() {  }  } // URLReader.java

· Reading From a URL

Example reading a http/gif stream

/* 
URLReader.java


Author:

Julius Dichter


Description:
A Panel which reads a URL Image source


We use the getContent() method of the URL class */

import java.net.*;

import java.io.*;

import java.awt.*;

import java.awt.image.*;

public class URLImageReader extends java.awt.Canvas implements Runnable {

URL  url;

Object data;

Image image;

public URLImageReader() { this("www.bridgeport.edu/graph/front.jpg"); }

public URLImageReader (String urlString ) {

setBackground(Color.pink);

setSize(200,200);

setURL(urlString); }

public boolean setURL(String urlString) {

try { url = new URL("http://" + urlString);

  if (url != null)

   System.out.println("URL successfully created");  

  else

   System.out.println("URL NOT created");  

data = url.getContent();

System.out.println("Data: " + data.toString()); } // try

catch (MalformedURLException e) { e.printStackTrace(); }

catch (IOException e) { e.printStackTrace(); } 

finally { return url != null; } }

public void readURL() {

if (data instanceof ImageProducer) {

  System.out.println("Getting ImageProducer Data");

  ImageProducer ip = (ImageProducer) data;

  image = getToolkit().createImage(ip);

  repaint();

  System.out.println("\n\nImageProducer Complete"); } } 

public void paint(Graphics g) {

  g.drawImage(image,10,10,180,180,this); }

public void run() {  } }   /* URLReader.java */

· Test programs for the URLReader
import java.awt.*;

import java.awt.event.*;

import java.util.Vector;

public class  URLReaderTest extends Frame {

Vector urlVector = new Vector(20,5); // init cap = 25 inc = 5

int current;

URLReader urlReader;

Panel botP = new Panel(new BorderLayout());

TextField urlText = new TextField();

Button nextB = new Button(" >> ") ,prevB = new Button(" << ");

Button goB = new Button("Get Data");

public static void main(String[] args) 
{



new URLReaderTest() ;}

public URLReaderTest() {

super("URL Reader Test");

setSize(400,400);

setLocation(300,200);

addWindowListener(new WindowAdapter() {

  public void windowClosing(WindowEvent e) { System.exit(0); }

});

urlReader = new URLReader("www.rh.edu");

urlVector.addElement("www.rh.edu");

add(urlReader, BorderLayout.CENTER); 

botP.add(urlText, BorderLayout.NORTH); 

botP.add(prevB, BorderLayout.WEST);

botP.add(nextB, BorderLayout.EAST);

botP.add(goB,BorderLayout.CENTER);

add(botP, BorderLayout.SOUTH); 

setVisible(true);

urlText.addActionListener(new ActionListener() {

  public void actionPerformed(ActionEvent e) {

    urlTextAction();}

});

urlReader.readURL(); }

· Test programs for the URLReader
public void urlTextAction() { 

String urlString = urlText.getText();

if (urlReader.setURL(urlString))   {

    urlText.setText("Connecting to URL: " + urlString);

    urlReader.clearText();

    urlReader.readURL();


if (! urlVector.contains(urlString)) {


  urlVector.addElement(urlString);  


  current ++; }


  }

else

    urlText.setText("URL: " + urlString + " not Found");

}

public void showURL(String urlString) {

  urlReader.setURL(urlString);  

  urlReader.clearText();

  urlReader.readURL(); }

class URLButtonHandler implements ActionListener {

public void actionPerformed(ActionEvent e) {

  if (e.getSource() == prevB)   {

     if (current > 0) {


    current--; 



showURL((String)urlVector.elementAt(current)); }


 }

  else if (e.getSource() == nextB)

  {

    if (current < urlVector.size()-1) {

      current++;


  showURL((String)urlVector.elementAt(current));


  }  }

}

}  // URLButtonhandler

}

· Test programs for the URLImageReader
import java.awt.*;

import java.awt.event.*;

import java.util.Vector;

public class  URLImageReaderTest extends Frame {

URLImageReader urlImageReader;

Panel botP = new Panel(new BorderLayout());

TextField urlText = new TextField();

public static void main(String[] args) 
{ new URLImageReaderTest() ;}

public URLImageReaderTest() {

super("URL Image Reader Test");

setSize(400,400);

setLocation(300,200);

addWindowListener(new WindowAdapter() {

  public void windowClosing(WindowEvent e) { System.exit(0); }

});

urlImageReader = new URLImageReader("www.bridgeport.edu/graph/front.jpg");

add(urlImageReader, BorderLayout.CENTER); 

botP.add(urlText, BorderLayout.NORTH); 

add(botP, BorderLayout.SOUTH); 

setVisible(true);

urlText.addActionListener(new ActionListener() {

  public void actionPerformed(ActionEvent e) {

    urlTextAction();}});

urlImageReader.readURL(); }

public void urlTextAction() { 

String urlString = urlText.getText();

urlImageReader.setURL(urlString);

    urlText.setText("Connecting to URL: " + urlString);

    urlImageReader.readURL(); }

public void showURL(String urlString) {

  urlImageReader.setURL(urlString);  

  urlImageReader.readURL(); }

}

Example of Simple Multithreaded Server and Simple Client

import java.io.*;

import java.net.*;

import java.awt.*;

public class ServerMulti extends Frame {

TextArea display;

 public ServerMulti()   {

super( "Server Multi" );

display = new TextArea( 20, 5 );

add( "Center", display );

setSize( 300, 150 );

addWindowListener(new java.awt.event.WindowAdapter() {

  public void windowClosing(java.awt.event.WindowEvent e) {




System.exit(0); }
});


show();   }

public void runServer()   {

ServerSocket server;

Socket connection;

display.setText("Server Running...\n");

try {

   server = new ServerSocket( 5000, 100 );

   while(true) {



System.out.println("ready to accept");

         connection = server.accept();



System.out.println("accept succeeded");



 DisposableServer localServer = new DisposableServer(connection);



 localServer.start();   }  } // while

catch ( IOException e ) { e.printStackTrace(); } }

public static void main( String args[] )   {

      ServerMulti s = new ServerMulti();

      s.runServer();   }

// multi-threaded server named  inner class

class DisposableServer extends Thread {

DataInput in;

DataOutput out;

Socket socket;

public DisposableServer(Socket socket) {

try {  
this.socket = socket; 



in  = new DataInputStream(socket.getInputStream());



out = new DataOutputStream(socket.getOutputStream()); }

catch (IOException ioe) { } }

public void run() {

 display.append( "Connection Received\n");

 display.append( "Sending data...\n" );

try {

 out.writeUTF("Hello From Server");

 String message = in.readUTF();

 System.out.println("Server read: " + message);

 display.append("Client Message: " + message + '\n');

 display.append("Transmission complete. Closing socket.\n" );

 socket.close(); }

catch (IOException ioe) { ioe.printStackTrace(); }

}  // run

}  // DisposableServer

}  // ServerMuti

import java.io.*;

import java.net.*;

import java.awt.*;

public class Client extends Frame {

   TextArea display;

   String message;

public Client(String message)   {

      super( "Client" );

      display = new TextArea( 20, 10 );

      add( "Center", display );

      setSize( 300, 150 );

      setLocation(300,300);

      this.message = message;

      addWindowListener(new java.awt.event.WindowAdapter() {


public void windowClosing(java.awt.event.WindowEvent e) {



System.exit(0); }
});


      show();   }

   public void runClient()   {

   Socket client;

   InputStream input;

   OutputStream output;

   display.setText("Client Running...\n");

   try {    client = new Socket( InetAddress.getLocalHost(),  5000 );

         
     display.append( "Created Socket\n" );

         input = client.getInputStream();

         output = client.getOutputStream();

          DataInputStream in = new DataInputStream(input);

         display.append( "Created input stream\n" );

         display.append("The text from the server is: ");

         display.append( in.readUTF() );

         display.append( "\n" );

          DataOutputStream out = new DataOutputStream(output);

          out.writeUTF(message);

          client.close();     }

          catch ( IOException e ) {

          e.printStackTrace();      }   }

   public static void main( String []s )   {

      Client c = new Client(s[0]);

      c.runClient();   } }

Screenshots of ServerMulti and 3 Clients

multithread server server
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sending QQQ
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Be sure to import the io package





Create a reference to the DataOutputStream object





Wrap the connection code inside a try block





Connect to the file using a FileOutputStream object, which is passed to the DataOutputStream constructor





Use the DataOutputStream methods to write primitive type to the file associated with your object





A text view of the binary encoded file data.in





The Frame constructor





System.in is an instance of the InputStream class





Reading a whole line of input as a String
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