LABORATORY HANDOUT 



AIM 

To experience and understand some of the issues related to accessing a (Postgres) database from a Java application.

MAIN TOPICS

· establishing a connection between a Java application and a Postgres database

· understanding how connections with other databases, supported by other DBMSs on other platforms may be established

· executing an SQL query

· accessing the result of an SQL query

· experimenting with other SQL queries

· FOR ADVANCED STUDENTS: exploration into the following topics:

· applets and database access

· transaction processing features (provided by Postgres) utilised from a Java application

ADVICE

This lab handout provides you with an illustrative example (which was also discussed in the class). No need to type the whole program; you may cut and paste; however, make sure you read it line by line and understand it thoroughly.

(1) Try to understand well how the programs work

A possible proof of your understanding is given by the fact that you are able to modify the program to perform other tasks.

(2) Once you have understood the program well, begin to experiment with small changes (e.g. loop the execution of queries; attempt more complex queries, such as JOINS or SUBQUERIES; attempt to provide an interface that does not require the use of the SQL syntax (but something simpler, for the inexperienced user). You should reach this level, at least.

(3) Attempt to execute other statements, such as UPDATE, DELETE, INSERT, or even data definition statements, such as CREATE TABLE.

(4) Once you have successfully reached (3) above, you may attempt the topics listed above for advanced students. 

FURTHER REFERENCES

(where the examples were inspired):

Deitel & Deitel, “Java – How to Programme”, third edition, 1999, Prentice Hall.


/* the TableDisplay class */

/**************************/

// This program displays the results of a query

// on one of your databases

//It is a modified version of the program:

//TableDisplay.java

//in Fig. 18.24 on p. 905 from

//Deitel & Deitel, "JAVA, How to program", third edition

import java.sql.*;

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

import java.util.*;

public class TableDisplay extends JFrame {

   private Connection connection;

   private JTable table;

   public TableDisplay() 

   {   

      //Identification of user

      //Uses the user defined class "Identification"

      //(use as it is; not very relevant to present lab/exercise)

      Identification id = new Identification();

      while (! id.getInputted());

      String username = id.getUsername();

      String password = id.getPassword();

      id.hide();

      id=null;

      System.gc();        //call garbage collector; id not needed anymore

      // The URL specifying the database to which this program connects

      // using JDBC to connect to a Postgres database.

      // specify the protocol "jdbc:" and subprotocol "postgresql:"

      // and the address of the machine and the port of the backend

      // "//igor:5432/"

      // for a connection to an Access database (on the local machine)

      // via the ODBC technology use:

      // "jdbc:odbc:"

      String url = "jdbc:postgresql://igor:5432/";

      // concatenate with name of database

      url += JOptionPane.showInputDialog( "Enter the name of your database" );

      // Load the driver to allow connection to the database

      try {

         Class.forName( "org.postgresql.Driver" );

         //org.postgresql.Driver is the complete package name where

         //the class definition of the driver that establishes the connection

         //is specified

         //for a connection to an Access database this will be

         //sun.jdbc.odbc.JdbcOdbcDriver

         connection = DriverManager.getConnection(url, username, password );

      }

      catch ( ClassNotFoundException cnfex ) {

         System.err.println("Failed to load JDBC/postgresql driver." );

         cnfex.printStackTrace();

         System.exit( 1 );      // terminate program

      }

      catch ( SQLException sqlex ) {

         System.err.println( "Unable to connect" );

         sqlex.printStackTrace();

      }

      String query = JOptionPane.showInputDialog( "Enter the query you want to perform" );

      getTable(query);

      setSize( 450, 150 ); // there might be some problems with setting the size




// set the size on the screen, manually, if problems arose 

      show();

   }

   private void getTable(String query)

   {

      Statement statement;

      ResultSet resultSet; // "cursor" to result of query

      try {

         statement = connection.createStatement();

         resultSet = statement.executeQuery( query );

         //could use "execute" instead of "executeQuery" for

         //any type of SQL statement

         displayResultSet( resultSet );       //defined below

         statement.close();

      }

      catch ( SQLException sqlex ) {

         sqlex.printStackTrace();

      }

   }

   private void displayResultSet( ResultSet rs )

      throws SQLException

   {

      // position "cursor" to first record

      boolean moreRecords = rs.next();

      // If there are no records, display a message

      if ( ! moreRecords ) {

         JOptionPane.showMessageDialog( this, 

            "ResultSet contained no records" );

         setTitle( "No records to display" );

         return;

      }

      setTitle( "The results of your query" );

      // the objects where the result of the query is organised

      // these structures/objects are chosen for an easy display

      // by means of JTable object;

      // columnHeads is a vector holding the names of the columns

      // of the result of the query

      Vector columnHeads = new Vector();

      // rows is a vector of vectors

      // each element of rows is a vector of values representing a certain row

      // of the result of the query

      Vector rows = new Vector();

      try {

         // get column heads

         ResultSetMetaData rsmd = rs.getMetaData();

         for ( int i = 1; i <= rsmd.getColumnCount(); ++i ) 

            columnHeads.addElement( rsmd.getColumnName( i ) );

         // get row data

         do {

            rows.addElement( getNextRow( rs, rsmd ) ); 

         } while ( rs.next() ); //moves cursor to next record

         // display table with ResultSet contents

         // (just use as it is; not too relevant for this lab/exercise)

         table = new JTable( rows, columnHeads );

         JScrollPane scroller = new JScrollPane( table );

         getContentPane().add(

            scroller, BorderLayout.CENTER );

         validate();

      }

      catch ( SQLException sqlex ) {

         sqlex.printStackTrace();

      }

   }

   private Vector getNextRow( ResultSet rs, 

                              ResultSetMetaData rsmd )

       throws SQLException

   {

      Vector currentRow = new Vector();

      for ( int i = 1; i <= rsmd.getColumnCount(); ++i )

         switch( rsmd.getColumnType( i ) ) {

         // it considers only INTEGERS  and VARCHARS

            case Types.VARCHAR:

                  currentRow.addElement( rs.getString( i ) );

               break;

            case Types.INTEGER:

                  currentRow.addElement(

                     new Long( rs.getLong( i ) ) );

               break;

            default:      //other types are not added to the currentRow vector

               System.out.println( "Type was: " +

                  rsmd.getColumnTypeName( i ) );

         // class "Java.sql.Types" has a set of constants to identify

         // generic SQL types (called JDBC types)

         // they include BLOB, CHAR, DATE, DECIMAL, DOUBLE, FLOAT,

         // NULL, NUMERIC, REAL, TIME, TIMESTAMP, VARCHAR and others

         }

      return currentRow;

   }

   public void shutDown()

   {

      try {

         connection.close();

      }

      catch ( SQLException sqlex ) {

         System.err.println( "Unable to disconnect" );

         sqlex.printStackTrace();

      }

   }

   public static void main( String args[] ) 

   {

      final TableDisplay app = new TableDisplay();

      app.addWindowListener( 

         new WindowAdapter() {

            public void windowClosing( WindowEvent e )

            {  

               app.shutDown();

               System.exit( 0 );

            }

         }

      );

   }

}

/* the Identification class */

/****************************/

//This program is used to determine 

//the username and password of the user

//You may use it without having a thorough understanding of it

//Its use is illustrated in the previous program

//It is a modified version of the 

// Fig. 12.7: TextFieldTest.java program from

//Deitel & Deitel, "JAVA, How to program", third edition

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

public class Identification extends JFrame {

   private JTextField username_text, username_value, password_text;

   private JPasswordField password_value;

   private JButton ok;

   private String username = "", password = "";

   boolean inputted = false;

   public Identification()

   {

      super( "User Identification" );

      Container c = getContentPane();

      c.setLayout( new FlowLayout() );

      // construct textfield with default sizing

      username_text = new JTextField( "Enter your username", 15);

      username_text.setEditable( false );

      c.add( username_text );

      // construct textfield with default text

      username_value = new JTextField( 8 );

      c.add( username_value );

      // construct textfield with default text and

      // 20 visible elements and no event handler

      password_text = new JTextField( "Enter your password", 15 );

      password_text.setEditable( false );

      c.add( password_text );

      // construct textfield with default text

      password_value = new JPasswordField( 8 );

      c.add( password_value );

      //construct ok button

      ok = new JButton( "OK" );

      c.add( ok );

      TextFieldHandler handler = new TextFieldHandler();

      username_value.addActionListener( handler );

      password_value.addActionListener( handler );

      ok.addActionListener( handler);

      setSize( 300, 110 ); // there might be some problems with setting the size




// set the size on the screen, manually, if problems arose 

      show();

   }

   public boolean getInputted (){

      return inputted;

   }

   public String getUsername (){

      return username;

   }

   public String getPassword (){

      return password;

   }

   // inner class for event handling

   private class TextFieldHandler implements ActionListener {

      public void actionPerformed( ActionEvent e )

      {

        String err = "Username or password not provided\nPlease supply values";

        username = username_value.getText();

        password = password_value.getText();

        if (username.length() == 0 || password.length() == 0)

          JOptionPane.showMessageDialog( null, err);

        else

          inputted = true;

      }

   }

}
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