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examples/chapter10/RowSetModel.class

package com.imaginary.swing;
public synchronized class RowSetModel extends javax.swing.table.AbstractTableModel implements javax.sql.RowSetListener {
    private javax.sql.RowSet rowSet;
    public void RowSetModel(javax.sql.RowSet);
    public void cursorMoved(javax.sql.RowSetEvent);
    public Class getColumnClass(int);
    public int getColumnCount();
    public String getColumnName(int);
    public int getRowCount();
    public Object getValueAt(int, int);
    public void rowChanged(javax.sql.RowSetEvent);
    public void rowSetChanged(javax.sql.RowSetEvent);
    public void setValueAt(Object, int, int);
}
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examples/chapter10/RowSetModel.java/* $Id: RowSetModel.java,v 1.1 1999/03/03 06:00:22 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.swing;

import javax.swing.table.AbstractTableModel;
import java.sql.ResultSetMetaData;
import java.sql.SQLException;
import java.sql.Types;
import javax.sql.RowSet;
import javax.sql.RowSetEvent;
import javax.sql.RowSetListener;

public class RowSetModel extends AbstractTableModel implements RowSetListener {
    private RowSet rowSet   = null;
    
    public RowSetModel(RowSet set) {
        super();
        rowSet = set;
        rowSet.addRowSetListener(this);
    }

    public void cursorMoved(RowSetEvent event) {
    }

    public Class getColumnClass(int column) {
        String cname;
        int type;
    
        try {
            ResultSetMetaData meta = rowSet.getMetaData();

            if( meta == null ) {
                return null;
            }
            type = meta.getColumnType(column+1);
        }
        catch( SQLException e ) {
            e.printStackTrace();
            return super.getColumnClass(column);
        }
        switch( type ) {
        case Types.BIT:
            {
                cname = "java.lang.Boolean";
                break;
            }
        case Types.TINYINT:
            {
                cname = "java.lang.Byte";
                break;
            }
        case Types.SMALLINT:
            {
                cname = "java.lang.Short";
                break;
            }
        case Types.INTEGER:
            {
                cname = "java.lang.Integer";
                break;
            }
        case Types.BIGINT:
            {
                cname = "java.lang.Long";
                break;
            }
        case Types.FLOAT: case Types.REAL:
            {
                cname = "java.lang.Float";
                break;
            }
        case Types.DOUBLE:
            {
                cname = "java.lang.Double";
                break;
            }
        case Types.NUMERIC:
            {
                cname = "java.lang.Number";
                break;
            }
        case Types.DECIMAL:
            {
                cname = "java.math.BigDecimal";
                break;
            }
        case Types.CHAR: case Types.VARCHAR: case Types.LONGVARCHAR:
            {
                cname = "java.lang.String";
                break;
            }
        case Types.DATE:
            {
                cname = "java.sql.Date";
                break;
            }
        case Types.TIME:
            {
                cname = "java.sql.Time";
                break;
            }
        case Types.TIMESTAMP:
            {
                cname = "java.sql.Timestamp";
                break;
            }
        case Types.BINARY: case Types.VARBINARY: case Types.LONGVARBINARY:
            {
                cname = "byte[]";
                break;
            }
        case Types.OTHER: case Types.JAVA_OBJECT:
            {
                cname = "java.lang.Object";
                break;
            }
        case Types.CLOB:
            {
                cname = "java.sql.Clob";
                break;
            }
        case Types.BLOB:
            {
                cname = "java.ssql.Blob";
                break;
            }
        case Types.REF:
            {
                cname = "java.sql.Ref";
                break;
            }
        case Types.STRUCT:
            {
                cname = "java.sql.Struct";
                break;
            }
        default:
            {
                return super.getColumnClass(column);
            }
        }
        try {
            return Class.forName(cname);
        }
        catch( Exception e ) {
            e.printStackTrace();
            return super.getColumnClass(column);
        }
    }
        
    public int getColumnCount() {
        try {
            ResultSetMetaData meta = rowSet.getMetaData();

            if( meta == null ) {
                return 0;
            }
            return meta.getColumnCount();
        }
        catch( SQLException e ) {
            return 0;
        }
    }

    public String getColumnName(int col) {
        try {
            ResultSetMetaData meta = rowSet.getMetaData();

            if( meta == null ) {
                return null;
            }
            return meta.getColumnName(col+1);
        }
        catch( SQLException e ) {
            return "Error";
        }
    }

    public int getRowCount() {
        try {
            if( rowSet.last() ) {
                return (rowSet.getRow());
            }
            else {
                return 0;
            }
        }
        catch( SQLException e ) {
            return 0;
        }
    }

    public Object getValueAt(int row, int col) {
        try {
            if( !rowSet.absolute(row+1) ) {
                return null;
            }
            return rowSet.getObject(col+1);
        }
        catch( SQLException e ) {
            return null;
        }
    }

    public void rowChanged(RowSetEvent event) {
        try {
            int row = rowSet.getRow();
            
            if( rowSet.rowDeleted() ) {
                fireTableRowsDeleted(row, row);
            }
            else if( rowSet.rowInserted() ) {
                fireTableRowsInserted(row, row);
            }
            else if( rowSet.rowUpdated() ) {
                fireTableRowsUpdated(row, row);
            }
        }
        catch( SQLException e ) {
        }
    }

    public void rowSetChanged(RowSetEvent event) {
        fireTableStructureChanged();
    }

    public void setValueAt(Object value, int row, int column) {
        try {
            if( !rowSet.absolute(row+1) ) {
                return;
            }
            rowSet.updateObject(column+1, value);
        }
        catch( SQLException e ) {
        }
    }
}






examples/chapter3/GuestBookServlet.class

public synchronized class GuestBookServlet extends javax.servlet.http.HttpServlet {
    private java.util.Properties connectionProperties;
    private java.sql.Driver driver;
    private String driverName;
    private String jdbcURL;
    private java.util.Random random;
    public void GuestBookServlet();
    public void doGet(javax.servlet.http.HttpServletRequest, javax.servlet.http.HttpServletResponse) throws javax.servlet.ServletException, java.io.IOException;
    public void doPost(javax.servlet.http.HttpServletRequest, javax.servlet.http.HttpServletResponse) throws javax.servlet.ServletException, java.io.IOException;
    private String fixComment(String);
    private java.util.Locale getLocale(javax.servlet.http.HttpServletRequest);
    public String getServletInfo();
    public void init(javax.servlet.ServletConfig) throws javax.servlet.ServletException;
    private String noXML(String);
    private void printCommentForm(java.io.PrintWriter, java.util.Locale) throws java.io.IOException;
    private void printComments(java.io.PrintWriter, java.util.Locale) throws java.io.IOException;
}
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examples/chapter3/GuestBookServlet.javaimport java.io.IOException;
import java.io.PrintWriter;
import java.sql.Connection;
import java.sql.Date;
import java.sql.Driver;
import java.sql.DriverManager;
import java.sql.ResultSet;
import java.sql.SQLException;
import java.sql.Statement;
import java.text.DateFormat;
import java.text.SimpleDateFormat;
import java.util.Locale;
import java.util.Properties;
import java.util.Random;
import java.util.StringTokenizer;

import javax.servlet.ServletConfig;
import javax.servlet.ServletException;
import javax.servlet.http.HttpServlet;
import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;

public class GuestBookServlet extends HttpServlet {
    private Properties connectionProperties = new Properties();
    private Driver     driver               = null;
    private String     driverName           = null;
    private String     jdbcURL              = null;
    private Random     random               = new Random();
    
    /**
     * Provides the servlet with the chance to get runtime configuration
     * values and initialize itself.  For a database servlet, you want
     * to grab the driver name, URL, and any connection information.
     * For this example, I assume a driver that requires a user name
     * and password.  For an example of more database independent
     * configuration, see Chapter 4.
     * @param cfg the servlet configuration information
     * @throws javax.servlet.ServletException could not load the specified
     * JDBC driver
     */
    public void init(ServletConfig cfg) throws ServletException {
        super.init(cfg);
        {
            String user, pw;

            driverName = cfg.getInitParameter("gb.driver");
            jdbcURL = cfg.getInitParameter("gb.jdbcURL");
            user = cfg.getInitParameter("gb.user");
            if( user != null ) {
                connectionProperties.put("user", user);
            }
            pw = cfg.getInitParameter("gb.pw");
            if( pw != null ) {
                connectionProperties.put("password", pw);
            }
            try {
                driver = (Driver)Class.forName(driverName).newInstance();
            }
            catch( Exception e ) {
                throw new ServletException("Unable to load driver: " +
                                           e.getMessage());
            }
        }
    }

    /**
     * Performs the HTTP GET.  This is where we print out a form and
     * a random sample of the comments.
     * @param req the servlet request information
     * @param res the servlet response information
     * @throws javax.servlet.ServletException an error occurred talking to
     * the database
     * @throws java.io.IOException a socket error occurred
     */
    public void doGet(HttpServletRequest req, HttpServletResponse res)
        throws ServletException, IOException {
        PrintWriter out = res.getWriter();
        Locale loc = getLocale(req);

        res.setContentType("text/html");
        printCommentForm(out, loc);
        printComments(out, loc);
    }

    public void doPost(HttpServletRequest req, HttpServletResponse res)
        throws ServletException, IOException {
        PrintWriter out = res.getWriter();
        Locale loc = getLocale(req);
        String name, email, comment;
        Connection conn = null;
        Exception err = null;
        int id = -1;
        String[] tmp;

        // get the form values
        tmp = req.getParameterValues("name");
        if( tmp == null || tmp.length != 1 ) {
            name = null;
        }
        else {
            name = tmp[0];
        }
        tmp = req.getParameterValues("email");
        if( tmp == null || tmp.length != 1 ) {
            email = null;
        }
        else {
            email = tmp[0];
        }
        tmp = req.getParameterValues("comments");
        if( tmp == null || tmp.length != 1 ) {
            comment = null;
        }
        else {
            comment = tmp[0];
        }
        res.setContentType("text/html");
        // validate values
        if( name.length() < 1 ) {
            out.println("You must specify a valid name!");
            printCommentForm(out, loc);
            return;
        }
        if( email.length() < 3 ) {
            out.println("You must specify a valid email address!");
            printCommentForm(out, loc);
            return;
        }
        if( email.indexOf("@") < 1 ) {
            out.println("You must specify a valid email address!");
            printCommentForm(out, loc);
            return;
        }
        if( comment.length() < 1 ) {
            out.println("You left no comments!");
            printCommentForm(out, loc);
            return;
        }
        try {
            SimpleDateFormat fmt = new SimpleDateFormat("yyyy-MM-dd",
                                                        Locale.US);
            java.util.Date date = new java.util.Date();
            ResultSet result;
            Statement stmt;
        
            conn = DriverManager.getConnection(jdbcURL, connectionProperties);
            // remove the "setAutoCommit(false)" line for mSQL or MySQL
            conn.setAutoCommit(false);
            stmt = conn.createStatement();
            // generate a new comment ID
            // more on ID generation in Chapter 4
            result = stmt.executeQuery("SELECT NEXT_SEQ " +
                                       "FROM SEQGEN " +
                                       "WHERE NAME = 'COMMENT_ID'");
            if( !result.next() ) {
                throw new ServletException("Failed to generate id.");
            }
            id = result.getInt(1) + 1;
            stmt.close();
            // closing the statement closes the result
            stmt = conn.createStatement();
            stmt.executeUpdate("UPDATE SEQGEN SET NEXT_SEQ = " + id +
                               " WHERE NAME = 'COMMENT_ID'");
            stmt.close();
            stmt = conn.createStatement();
            comment = fixComment(comment);
            stmt.executeUpdate("INSERT INTO COMMENT " +
                               "(COMMENT_ID, EMAIL, NAME, COMMENT, " +
                               "CMT_DATE) "+
                               "VALUES (" + id +", '" + email +
                               "', '" + name + "', '" +
                               comment + "', '" + fmt.format(date) +
                               "')");
            conn.commit();
            stmt.close();
        }
        catch( SQLException e ) {
            e.printStackTrace();
            err = e;
        }
        finally {
            if( conn != null ) {
                try { conn.close(); }
                catch( Exception e ) { }
            }
        }
        if( err != null ) {
            out.println("An error occurred on save: " + err.getMessage());
        }
        else {
            printCommentForm(out, loc);
            printComments(out, loc);
        }
    }

    /**
     * Find the desired locale from the HTTP header.
     * @param req the servlet request from which the header is read
     * @return the locale matching the first accepted language
     */
    private Locale getLocale(HttpServletRequest req) {
        String hdr = req.getHeader("Accept-Language");
        StringTokenizer toks;
        
        if( hdr == null ) {
            return Locale.getDefault();
        }
        toks = new StringTokenizer(hdr, ",");
        if( toks.hasMoreTokens() ) {
            String lang = toks.nextToken();
            int ind = lang.indexOf(';');
            Locale loc;
                
            if( ind != -1 ) {
                lang = lang.substring(0, ind);
            }
            lang = lang.trim();
            ind = lang.indexOf("-");
            if( ind == -1 ) {
                loc = new Locale(lang, "");
            }
            else {
                loc = new Locale(lang.substring(0, ind),
                                 lang.substring(ind+1));
            }
            return loc;
        }
        return Locale.getDefault();
    }
    
    public String getServletInfo() {
        return "Guest Book Servlet\nFrom Database Programming with JDBC " +
            "and Java";
    }

    private void printCommentForm(PrintWriter out, Locale loc)
        throws IOException {
        out.println("<div class=\"gbform\">");
        out.println("<form action=\"personal/guestbook.shtml\" " +
                    "method=\"POST\">");
        out.println("<table>");
        out.println("<tr>");
        out.println("<td>Name:</td>");
        out.println("<td><input type=\"text\" name=\"name\" " +
                    "size=\"30\"/></td>");
        out.println("<td><input type=\"submit\" value=\"Save\"/></td>");
        out.println("</tr>");
        out.println("<tr>");
        out.println("<td>Email:</td>");
        out.println("<td><input type=\"text\" name=\"email\" " +
                    "size=\"30\"/></td>");
        out.println("<tr>");
        out.println("<tr>");
        out.println("<td>Comments:</td>");
        out.println("<tr>");
        out.println("<tr>");
        out.println("<td colspan=\"3\">");
        out.println("<textarea name=\"comments\" cols=\"40\" rows=\"7\">");
        out.println("</textarea></td>");
        out.println("<tr>");
        out.println("</table>");
        out.println("</form>");
    }

    private void printComments(PrintWriter out, Locale loc)
        throws IOException {
        Connection conn = null;
    
        try {
            DateFormat fmt = DateFormat.getDateInstance(DateFormat.FULL, loc);
            ResultSet results;
            Statement stmt;
            int rows, count;
        
            conn = DriverManager.getConnection(jdbcURL, connectionProperties);
            stmt = conn.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE,
            ResultSet.CONCUR_READ_ONLY);
            results = stmt.executeQuery("SELECT NAME, EMAIL, CMT_DATE, " +
                                        "COMMENT, COMMENT_ID " +
                                        "FROM COMMENT " +
                                        "ORDER BY CMT_DATE");
            out.println("<dl>");
            results.last();
            results.next();
            rows = results.getRow();
            // pick a random row
            rows = random.nextInt()%rows;
            if( rows < 4 ) {
                // if the random row is less than 4, print the first 4 rows
                results.afterLast();
            }
            else {
                // otherwise go to the specified row, print the prior 5 rows
                results.absolute(rows);
            }
            count = 0;
            // print up to 5 rows going backwards from the randomly
            // selected row
            while( results.previous() && (count < 5) ) {
                String name, email, cmt;
                Date date;

                count++;
                name = results.getString(1);
                if( results.wasNull() ) {
                    name = "Unknown User";
                }
                email = results.getString(2);
                if( results.wasNull() ) {
                    email = "user@host";
                }
                date = results.getDate(3);
                if( results.wasNull() ) {
                    date = new Date((new java.util.Date()).getTime());
                }
                cmt = results.getString(4);
                if( results.wasNull() ) {
                    cmt = "No comment.";
                }
                out.println("<dt><b>" + name + "</b> (" + email + ") on " +
                            fmt.format(date) + "</dt>");
                cmt = noXML(cmt);
                out.println("<dd> " + cmt + "</dd>");
            }
            out.println("</dl>");
        }
        catch( SQLException e ) {
            out.println("A database error occurred: " + e.getMessage());
        }
        finally {
            if( conn != null ) {
                try { conn.close(); }
                catch( SQLException e ) { }
            }
        }
    }

    /**
     * Removes any XML-sensitive characters from a comment and
     * replaces them with their character entities.
     * @param cmt the raw comment
     * @return the XML-safe comment
     */
    private String noXML(String cmt) {
        StringBuffer buff = new StringBuffer();

        for(int i=0; i<cmt.length(); i++) {
            char c = cmt.charAt(i);
            
            switch(c) {
            case '<':
                buff.append("&lt;");
                break;
            case '>':
                buff.append("&gt;");
                break;
            case '&':
                buff.append("&amp;");
                break;
            case '"':
                buff.append("&quot;");
                break;
            default:
                buff.append(c);
                break;
            }
        }
        return buff.toString();
    }

    /**
     * This method escapes single quotes so that database statements are
     * not messed up.
     * @param comment the raw comment
     * @return a comment with any quotes escaped
     */
    private String fixComment(String comment) {
        if( comment.indexOf("'") != -1 ) {
            String tmp = "";
        
            for(int i=0; i<comment.length(); i++) {
                char c = comment.charAt(i);
        
                if( c == '\'' ) {
                    tmp = tmp + "\\'";
                }
                else {
                    tmp = tmp + c;
                }
            }
            comment = tmp;
        }
        return comment;
    }
}






examples/chapter3/mysql.cre

DROP TABLE IF EXISTS COMMENT;

CREATE TABLE COMMENT (
    COMMENT_ID      BIGINT      UNSIGNED NOT NULL PRIMARY KEY,
    EMAIL           VARCHAR(50)          NOT NULL,
    NAME            VARCHAR(50)          NOT NULL,
    COMMENT         TEXT                 NOT NULL,
    CMT_DATE        DATE                 NOT NULL);

DROP TABLE IF EXISTS SEQGEN;

CREATE TABLE SEQGEN (
    NAME            CHAR(10)             NOT NULL PRIMARY KEY,
    NEXT_SEQ        BIGINT      UNSIGNED NOT NULL);

INSERT INTO SEQGEN (NAME, NEXT_SEQ)
VALUES ('COMMENT_ID', 1);







examples/chapter3/README

The GuestBookServlet example differs a bit from the example in the
book. I modified it to be placed inside a .shtml file using
server-side Java servlet tags. The guestbook.shtml file is the file in
which I call this servlet. On my server, I gave it the server alias of
gb. Remember to configuration your initialization parameters when you
deploy the servlet!

You can view the servlet (slightly modified backwards to JDBC 1.2
since my servlet engine does not support JDK 1.2) at
http://www.imaginary.com/~george/guestbook.shtml.
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public synchronized class ReverseSelect {
    public void ReverseSelect();
    public static void main(String[]);
}
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examples/chapter3/ReverseSelect.javaimport java.sql.*;
import java.util.*;

/**
 * Example 3.5.
 */
public class ReverseSelect {
  public static void main(String argv[]) {
    Connection con = null;

    try {
      String url = "jdbc:msql://carthage.imaginary.com/ora";
      String driver = "com.imaginary.sql.msql.MsqlDriver";
      Properties p = new Properties();
      Statement stmt;
      ResultSet rs;
            
      p.put("user", "borg");
      Class.forName(driver).newInstance();
      con = DriverManager.getConnection(url, "borg", "");
      stmt = 
      con.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE,
                          ResultSet.CONCUR_READ_ONLY);
       rs = stmt.executeQuery("SELECT * from test ORDER BY test_id");
      // as a new ResultSet, rs is currently positioned
      // before the first row
      System.out.println("Got results:");
      // position rs after the last row
      rs.afterLast();
      while(rs.previous()) {
        int a= rs.getInt("test_id");
        String str = rs.getString("test_val");

        System.out.print("\ttest_id= " + a);
        System.out.println("/str= '" + str + "'");
      }
      System.out.println("Done.");
    }
    catch( Exception e ) {
      e.printStackTrace();
    }
    finally {
      if( con != null ) {
        try { con.close(); }
        catch( SQLException e ) { e.printStackTrace(); }
      }
    }
  }
}
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public synchronized class Select {
    public void Select();
    public static void main(String[]);
}
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examples/chapter3/Select.javaimport java.sql.*;

/**
 * Example 3.1.
 */
public class Select {
  public static void main(String args[]) {
    String url = "jdbc:msql://carthage.imaginary.com/ora";
    Connection con = null;

    try {
      String driver = "com.imaginary.sql.msql.MsqlDriver";

      Class.forName(driver).newInstance();
    }
    catch( Exception e ) {
      System.out.println("Failed to load mSQL driver.");
      return;
    }
    try {
      con = DriverManager.getConnection(url, "borg", "");
      Statement select = con.createStatement();
      ResultSet result = select.executeQuery
                          ("SELECT test_id, test_val FROM test");         

      System.out.println("Got results:");
      while(result.next()) { // process results one row at a time
        int key = result.getInt(1);
        String val = result.getString(2);

        System.out.println("key = " + key);
        System.out.println("val = " + val);
      }
    }
    catch( Exception e ) {
      e.printStackTrace();
    }
    finally {
      if( con != null ) {
        try { con.close(); }
        catch( Exception e ) { e.printStackTrace(); }
      }
    }
  }
}
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public synchronized class SimpleConnection {
    public void SimpleConnection();
    public static void main(String[]);
}
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examples/chapter3/SimpleConnection.javaimport java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;

/**
 * Example 3.2.
 * The SimpleConnection class is a command line application that accepts 
 * the following command line:
 * java SimpleConnection DRIVER URL UID PASSWORD 
 * If the URL fits the specified driver, it will then load the driver and
 * get a connection.
 */
public class SimpleConnection {
  static public void main(String args[]) {
    Connection connection = null;

    // Process the command line
    if( args.length != 4 ) {
      System.out.println("Syntax: java SimpleConnection " +
                         "DRIVER URL UID PASSWORD");
      return;
    }
    try { // load the driver 
      Class.forName(args[0]).newInstance();
    }
    catch( Exception e ) { // problem loading driver, class not exist?
      e.printStackTrace();
      return;
    }
    try {
      connection = DriverManager.getConnection(args[1], args[2], args[3]);
      System.out.println("Connection successful!");
      // Do whatever queries or updates you want here!!!
    }
    catch( SQLException e ) {
      e.printStackTrace();
    }
    finally {
      if( connection != null ) {
          try { connection.close(); }
          catch( SQLException e ) {
            e.printStackTrace(); 
          }
      }
    }
  }
}
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public synchronized class Update {
    public void Update();
    public static void main(String[]);
}
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examples/chapter3/Update.javaimport java.sql.*;

/**
 * Example 3.3
 */
public class Update {
  public static void main(String args[]) {
    Connection con = null;

    if( args.length != 2 ) {
      System.out.println("Syntax: <java UpdateApp [number] [string]>");
      return;
    }
    try {
      String driver = "com.imaginary.sql.msql.MsqlDriver";

      Class.forName(driver).newInstance();
      String url = "jdbc:msql://carthage.imaginary.com/ora";
      con = DriverManager.getConnection(url, "borg", "");
      Statement s = con.createStatement();
      String test_id = args[0];
      String test_val = args[1];
      int update_count = 
        s.executeUpdate("INSERT INTO test (test_id, test_val) " +
                        "VALUES(" + test_id + ", '" + test_val + "')");

      System.out.println(update_count + " rows inserted.");
      s.close();
    }
    catch( Exception e ) {
      e.printStackTrace();
    }
    finally {
      if( con != null ) {
        try { con.close(); }
         catch( SQLException e ) { e.printStackTrace(); }
      }
    }
  }
}
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public synchronized class UpdateLogic {
    public void UpdateLogic();
    public static void main(String[]);
}
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examples/chapter3/UpdateLogic.javaimport java.sql.*;

/**
 * Example 3.4.
 */
public class UpdateLogic {
  public static void main(String args[]) {
    Connection con = null;

    if( args.length != 2 ) {
      System.out.println("Syntax: <java UpdateLogic [number] [string]>");
      return;
    }
    try {
      String driver = "com.imaginary.sql.msql.MsqlDriver";

      Class.forName(driver).newInstance();
      String url = "jdbc:msql://carthage.imaginary.com/ora";
      Statement s;

      con = DriverManager.getConnection(url, "borg", "");
      con.setAutoCommit(false);  // make sure auto commit is off!
      s = con.createStatement();// create the first statement
      s.executeUpdate("INSERT INTO test (test_id, test_val) " +
                      "VALUES(" + args[0] + ", '" + args[1] + "')");
      s.close();                    // close the first statement
      s = con.createStatement();    // create the second statement
      s.executeUpdate("INSERT into test_desc (test_id, test_desc) " +
                      "VALUES(" + args[0] + 
                      ", ‘This describes the test.’)");
      con.commit();                 // commit the two statements
      System.out.println("Insert succeeded.");
      s.close();                    // close the second statement
    }
    catch( Exception e ) {
      if( con != null ) {
        try { con.rollback(); }        // rollback on error 
        catch( SQLException e2 ) { }
      }
      e.printStackTrace();
    }
    finally {
      if( con != null ) {
        try { con.close(); }
        catch( SQLException e ) { e.printStackTrace(); }
      }
    }
  }
}
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examples/chapter4/Batch.javaimport java.sql.*;
import java.util.ArrayList;
import java.util.Iterator;

/**
 * Example 4.1.
 */
public class Batch {
    static public void main(String[] args) {
        Connection conn = null;
        
        try {
            ArrayList breakable = new ArrayList();
            PreparedStatement stmt;
            Iterator users;
            ResultSet rs;
            
            Class.forName(args[0]).newInstance();
            conn = DriverManager.getConnection(args[1], args[2], args[3]);
            stmt = conn.prepareStatement("SELECT user_id, password " +
                                         "FROM user");
            rs = stmt.executeQuery();
            while( rs.next() ) {
                String uid = rs.getString(1);
                String pw = rs.getString(2);

                // Assume PasswordCracker is some class that provides
                // a single static method called crack() that attempts
                // to run password cracking routines on the password
                if( PasswordCracker.crack(uid, pw) ) {
                    breakable.add(uid);
                }
            }
            stmt.close();
            if( breakable.size() < 1 ) {
                return;
            }
            stmt = conn.prepareStatement("UPDATE user " +
                                         "SET bad_password = 'Y' " +
                                         "WHERE uid = ?");
            users = breakable.iterator();
            while( users.hasNext() ) {
                String uid = (String)users.next();

                stmt.setString(1, uid);
                stmt.addBatch();
            }
            stmt.executeBatch();
        }
        catch( Exception e ) {
            e.printStackTrace();
        }
        finally {
            if( conn != null ) {
                try { conn.close(); }
                catch( Exception e ) { }
            }
        }
    }
}
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public synchronized class Blobs {
    public void Blobs();
    public static void main(String[]);
}
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examples/chapter4/Blobs.javaimport java.sql.*;
import java.io.*;

/**
 * Example 4.2.
 */
public class Blobs {
    public static void main(String args[]) {
        if( args.length != 1 ) {
            System.err.println("Syntax: <java Blobs [driver] [url] " +
                               "[uid] [pass] [file]");
            return;
        }
        try {
            Class.forName(args[0]).newInstance();
            Connection con = DriverManager.getConnection(args[1], args[2],
                                                         args[3]);
            File f = new File(args[4]);
            PreparedStatement stmt;

            if( !f.exists() ) {
                // if the file does not exist
                // retrieve it from the database and write it to the named file
                ResultSet rs;
                
                stmt = con.prepareStatement("SELECT blobData " +
                                              "FROM BlobTest " +
                                              "WHERE fileName = ?");

                stmt.setString(1, args[0]);
                rs = stmt.executeQuery();
                if( !rs.next() ) {
                    System.out.println("No such file stored.");
                }
                else {
                    Blob b = rs.getBlob(1);
                    BufferedOutputStream os;

                    os = new BufferedOutputStream(new FileOutputStream(f));
                    os.write(b.getBytes(0, (int)b.length()), 0,
                             (int)b.length());
                    os.flush();
                    os.close();
                }
            }
            else {
                // otherwise read it and save it to the database
                FileInputStream fis = new FileInputStream(f);
                byte[] tmp = new byte[1024];
                byte[] data = null;
                int sz, len = 0;
                
                while( (sz = fis.read(tmp)) != -1 ) {
                    if( data == null ) {
                        len = sz;
                        data = tmp;
                    }
                    else {
                        byte[] narr;
                        int nlen;
                        
                        nlen = len + sz;
                        narr = new byte[nlen];
                        System.arraycopy(data, 0, narr, 0, len);
                        System.arraycopy(tmp, 0, narr, len, sz);
                        data = narr;
                        len = nlen;
                    }
                }
                if( len != data.length ) {
                    byte[] narr = new byte[len];

                    System.arraycopy(data, 0, narr, 0, len);
                    data = narr;
                }
                stmt = con.prepareStatement("INSERT INTO BlobTest(fileName, " +
                                            "blobData) VALUES(?, ?)");
                stmt.setString(1, args[0]);
                stmt.setObject(2, data);
                stmt.executeUpdate();
                f.delete();
            }
            con.close();
        }
        catch( Exception e ) {
            e.printStackTrace();
        }
    }
}
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public synchronized class Fruit implements java.sql.SQLData {
    private String name;
    private String sqlTypeName;
    public void Fruit();
    public void Fruit(String);
    public String getName();
    public String getSQLTypeName();
    public void readSQL(java.sql.SQLInput, String) throws java.sql.SQLException;
    public void writeSQL(java.sql.SQLOutput) throws java.sql.SQLException;
}
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examples/chapter4/Fruit.javaimport java.sql.*;

/**
 * Example 4.3.
 */
public class Fruit implements SQLData {
    private String name;
    private String sqlTypeName;

    public Fruit() {
        super();
    }

    public Fruit(String nom) {
        super();
        name = nom;
    }

    public String getName() {
        return name;
    }

    public String getSQLTypeName() {
        return sqlTypeName;
    }

    public void readSQL(SQLInput is, String type) throws SQLException {
        sqlTypeName = type;
        name = is.readString();
    }

    public void writeSQL(SQLOutput os) throws SQLException {
        os.writeString(name);
    }
}
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Batch.java will not compile since there is no PasswordCracker class.
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public synchronized class TerminalMonitor {
    static java.sql.Connection connection;
    static java.io.BufferedReader input;
    static void <clinit>();
    public void TerminalMonitor();
    public static void executeStatement(StringBuffer) throws java.sql.SQLException;
    public static void main(String[]);
    public static void processResults(java.sql.ResultSet) throws java.sql.SQLException;
    public static String prompt(String) throws java.io.IOException;
    public static void showVersion(java.sql.DatabaseMetaData);
}
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examples/chapter4/TerminalMonitor.javaimport java.io.BufferedReader;
import java.io.InputStreamReader;
import java.io.IOException;
import java.sql.*;
import java.util.ArrayList;
import java.util.HashMap;
import java.util.Iterator;
import java.util.Properties;

/**
 * Examples 4.4 through 4.6.
 */
public class TerminalMonitor {
    static Connection     connection = null;
    static BufferedReader input;
    
    static public void main(String args[]) {
        DriverPropertyInfo[] required;
        StringBuffer buffer = new StringBuffer();
        Properties props = new Properties();
        boolean connected = false;
        Driver driver;
        String url;
        int line = 1; // Mark current input line

        
        if( args.length < 1 ) {
            System.out.println("Syntax: <java -Djdbc.drivers=DRIVER_NAME " +
                               "TerminalMonitor JDBC_URL>");
            return;
        }
        url = args[0];
        // We have to get a reference to the driver so we can
        // find out what values to prompt the user for in order
        // to make a connection.
        try {
            driver = DriverManager.getDriver(url);
        }
        catch( SQLException e ) {
            e.printStackTrace();
            System.err.println("Unable to find a driver for the specified " +
                               "URL.");
            System.err.println("Make sure you passed the jdbc.drivers " +
                               "property on the command line to specify " +
                               "the driver to be used.");
            return;
        }
        try {
            required = driver.getPropertyInfo(url, props);
        }
        catch( SQLException e ) {
            e.printStackTrace();
            System.err.println("Unable to get driver property information.");
            return;
        }
        input = new BufferedReader(new InputStreamReader(System.in));
        // some drivers do not implement this properly
        // if that is the case, prompt for user name and password
        try {
            if( required.length < 1 ) {
                props.put("user", prompt("user: "));
                props.put("password", prompt("password: "));
            }
            else {
                // for each required attribute in the driver property info
                // prompt the user for the value
                for(int i=0; i<required.length; i++) {
                    if( !required[i].required ) {
                        continue;
                    }
                    props.put(required[i].name,
                              prompt(required[i].name + ": "));
                }
            }
        }
        catch( IOException e ) {
            e.printStackTrace();
            System.err.println("Unable to read property info.");
            return;
        }
        // Make the connection.
        try {
            connection = DriverManager.getConnection(url, props);
        }
        catch( SQLException e ) {
            e.printStackTrace();
            System.err.println("Unable to connect to the database.");
        }
        connected = true;
        System.out.println("Connected to " + url);
        // Enter into a user input loop
        while( connected ) {
            String tmp, cmd;

            // Print a prompt
            if( line == 1 ) {
                System.out.print("TM > ");
            }
            else {
                System.out.print(line + " -> ");
            }
            System.out.flush();
            // Get the next line of input
            try {
                tmp = input.readLine();
            }
            catch( java.io.IOException e ) {
                e.printStackTrace();
                return;
            }
            // Get rid of extra space in the command
            cmd = tmp.trim();
            // The user wants to commit pending transactions
            if( cmd.equals("commit") ) {
                try {
                    connection.commit();
                    System.out.println("Commit successful.");
                }
                catch( SQLException e ) {
                    System.out.println("Error in commit: " + e.getMessage());
                }
                buffer = new StringBuffer();
                line = 1;
            }
            // The user wants to execute the current buffer
            else if( cmd.equals("go") ) {
                if( !buffer.equals("") ) {
                    try {
                        executeStatement(buffer);
                    }
                    catch( SQLException e ) {
                        System.out.println(e.getMessage());
                    }
                }
                buffer = new StringBuffer();
                line = 1;
                continue;
            }
            // The user wants to quit
            else if( cmd.equals("quit") ) {
                connected = false;
                continue;
            }
            // The user wants to clear the current buffer
            else if( cmd.equals("reset") ) {
                buffer = new StringBuffer();
                line = 1;
                continue;
            }
            // The user wants to abort a pending transaction
            else if( cmd.equals("rollback") ) {
                try {
                    connection.rollback();
                    System.out.println("Rollback successful.");
                }
                catch( SQLException e ) {
                    System.out.println("An error occurred during rollback: " +
                                       e.getMessage());
                }
                buffer = new StringBuffer();
                line = 1;
            }
            // The user wants version info
            else if( cmd.startsWith("show") ) {
                DatabaseMetaData meta;
                    
                try {
                    meta = connection.getMetaData();
                    cmd = cmd.substring(5, cmd.length()).trim();
                    if( cmd.equals("version") ) {
                        showVersion(meta);
                    }
                    else {
                        System.out.println("show version"); // Bad arg
                    }
                }
                catch( SQLException e ) {
                    System.out.println("Failed to load meta data: " +
                                       e.getMessage());
                }
                buffer = new StringBuffer();
                line = 1;
            }
            // The input that is not a keyword should appended be to the buffer
            else {
                buffer.append(" " + tmp);
                line++;
                continue;
            }
        }
        try {
            connection.close();
        }
        catch( SQLException e ) {
            System.out.println("Error closing connection: " + e.getMessage());
        }
        System.out.println("Connection closed.");
    }
    
    static public void executeStatement(StringBuffer buff)
    throws SQLException {
        String sql = buff.toString();
        Statement statement = null;

        try {
            statement = connection.createStatement();
            if( statement.execute(sql) ) { // true means the SQL was a SELECT
                processResults(statement.getResultSet());
            }
            else { // no result sets, see how many rows were affected
                int num;
                
                switch(num = statement.getUpdateCount()) {
                case 0:
                    System.out.println("No rows affected.");
                    break;
                    
                case 1:
                    System.out.println(num + " row affected.");
                    break;
                    
                default:
                    System.out.println(num + " rows affected.");
                }
            }
        }
        catch( SQLException e ) {
            throw e;
        }
        finally { // close out the statement
            if( statement != null ) {
                try { statement.close(); }
                catch( SQLException e ) { }
            }
        }
    }

    static public String prompt(String prop) throws IOException {
        String tmp = "";
        
        while( tmp.length() < 1 ) {
            System.out.print(prop);
            tmp = input.readLine().trim();
        }
        return tmp;
    }
    
    static public void processResults(ResultSet results) throws SQLException {
        try {
            ResultSetMetaData meta = results.getMetaData();
            StringBuffer bar = new StringBuffer();
            StringBuffer buffer = new StringBuffer();
            int cols = meta.getColumnCount();
            int row_count = 0;
            int i, width = 0;
            
            // Prepare headers for each of the columns
            // The display should look like:
            //  --------------------------------------
            //  |    Column One    |   Column Two    |
            //  --------------------------------------
            //  |    Row 1 Value   |   Row 1 Value   |
            //  --------------------------------------
            
            // create the bar that is as long as the total of all columns
            for(i=1; i<=cols; i++) {
                width += meta.getColumnDisplaySize(i);
            }
            width += 1 + cols;
            for(i=0; i<width; i++) {
                bar.append('-');
            }
            bar.append('\n');
            buffer.append(bar.toString() + "|");
            // After the first bar goes the column labels
            for(i=1; i<=cols; i++) {
                StringBuffer filler = new StringBuffer();
                String label = meta.getColumnLabel(i);
                int size = meta.getColumnDisplaySize(i);
                int x;
                
                // If the label is longer than the column is wide,
                // then we truncate the column label
                if( label.length() > size ) {
                    label = label.substring(0, size);
                }
                // If the label is shorter than the column, pad it with spaces
                if( label.length() < size ) {
                    int j;
                    
                    x = (size-label.length())/2;
                    for(j=0; j<x; j++) {
                        filler.append(' ');
                    }
                    label = filler + label + filler;
                    if( label.length() > size ) {
                        label = label.substring(0, size);
                    }
                    else {
                        while( label.length() < size ) {
                            label += " ";
                        }
                    }
                }
                // Add the column header to the buffer
                buffer.append(label + "|");
            }
            // Add the lower bar
            buffer.append("\n" + bar.toString());
            // Format each row in the result set and add it on
            while( results.next() ) {
                row_count++;
                
                buffer.append('|');
                // Format each column of the row
                for(i=1; i<=cols; i++) {
                    StringBuffer filler = new StringBuffer();
                    Object value = results.getObject(i);
                    int size = meta.getColumnDisplaySize(i);
                    String str;

                    if( results.wasNull() ) {
                        str = "NULL";
                    }
                    else {
                        str = value.toString();
                    }
                    if( str.length() > size ) {
                        str = str.substring(0, size);
                    }
                    if( str.length() < size ) {
                        int j, x;
                        
                        x = (size-str.length())/2;
                        for(j=0; j<x; j++) {
                            filler.append(' ');
                        }
                        str = filler + str + filler;
                        if( str.length() > size ) {
                            str = str.substring(0, size);
                        }
                        else {
                            while( str.length() < size ) {
                                str += " ";
                            }
                        }
                    }
                    buffer.append(str + "|");
                }
                buffer.append("\n");
            }
            // Stick a row count up at the top
            if( row_count == 0 ) {
                buffer = new StringBuffer("No rows selected.\n");
            }
            else if( row_count == 1 ) {
                buffer = new StringBuffer("1 row selected.\n" +
                                          buffer.toString() + bar.toString());
            }
            else {
                buffer = new StringBuffer(row_count + " rows selected.\n" +
                                          buffer.toString() + bar.toString());
            }
            System.out.print(buffer.toString());
            System.out.flush();
        }
        catch( SQLException e ) {
            throw e;
        }
        finally {
            try { results.close(); }
            catch( SQLException e ) { }
        }
    }

    static public void showVersion(DatabaseMetaData meta) {
        try {
            System.out.println("TerminalMonitor v2.0");
            System.out.println("DBMS: " + meta.getDatabaseProductName() +
                               " " + meta.getDatabaseProductVersion());
            System.out.println("JDBC Driver: " + meta.getDriverName() +
                               " " + meta.getDriverVersion());
        }
        catch( SQLException e ) {
            System.out.println("Failed to get version info: " +
                               e.getMessage());
        }
    }
}






examples/chapter5/Interest.class

public synchronized class Interest {
    public void Interest();
    public static void main(String[]);
}
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examples/chapter5/Interest.javaimport java.sql.*;
import javax.naming.*;
import javax.sql.*;

/**
 * Example 5.1.
 */
public class Interest {
    static public void main(String[] args) {
        try {
            RowSet rs = new com.imaginary.sql.ImaginaryRowSet();

            rs.setDataSourceName("jdbc/oraxa");
            rs.setUsername("borg");
            rs.setPassword("womble");
            rs.setCommand("SELECT acct_id, balance, cust_id " +
                          "FROM account");
            rs.execute();

            Context ctx = new InitialContext();
            // this data source is pooled and distributed
            // all distributed data sources are pooled data sources
            DataSource ds = (DataSource)ctx.lookup("jdbc/oraxa");
            Connection con = ds.getConnection("borg", "");
            PreparedStatement acct, cust;

            // the account and customer tables are in two different
            // databases, but this application does not need to care
            acct = con.prepareStatement("UPDATE account " +
                                        "SET balance = ? " +
                                        "WHERE acct_id = ?");
            cust = con.prepareStatement("UPDATE customer " +
                                        "SET last_interest = ? " +
                                        "WHERE cust_id = ?");
            while( rs.next() ) {
                long acct_id, cust_id;
                double balance, interest;

                acct.clearParameters();
                cust.clearParameters();
                acct_id = rs.getLong(1);
                balance = rs.getDouble(2);
                cust_id = rs.getLong(3);
                interest = balance * (0.03/12);
                balance = balance + interest;
                acct.setDouble(1, balance);
                acct.setLong(2, acct_id);
                acct.executeUpdate();
                cust.setDouble(1, interest);
                cust.setLong(2, cust_id);
                cust.executeUpdate();
            }
            rs.close();
            con.close();
        }
        catch( Exception e ) {
            e.printStackTrace();
        }
    }
}

                
        






examples/chapter5/README

I changed line 11 of Interest.java to point to the mSQL-JDBC row set
class so that the example would compile. Naturally, you should change
the example to reference whatever row set implementation you have
handy.

Also, it follows, this example will only run with a copy of the
mSQL-JDBC driver lying around with an mSQL database.







examples/chapter6/SerialDemo.class

public synchronized class SerialDemo implements java.io.Serializable {
    int test_val;
    public void SerialDemo();
    public void SerialDemo(int);
    public int getVal();
    public static void main(String[]);
}
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examples/chapter6/SerialDemo.javaimport java.io.*;

/**
 * Example 6-2.
 */
public class SerialDemo implements Serializable {
    static public void main(String[] args) {
        try {
            { // Save a SerialDemo object with a value of 5.
                FileOutputStream f = new FileOutputStream("/tmp/testing");
                ObjectOutputStream s = new ObjectOutputStream(f);
                SerialDemo d= new SerialDemo(5);

                s.writeObject(d);
                s.flush();
            }
            { // Now restore it and look at the value.
                FileInputStream f = new FileInputStream("/tmp/testing");
                ObjectInputStream s = new ObjectInputStream(f);
                SerialDemo d = (SerialDemo)s.readObject();

                System.out.println("SerialDemo.getVal() is: " +
                                   d.getVal());
            }
        }
        catch( Exception e ) {
            e.printStackTrace();
        }
    }

    int test_val= 7; // value defaults to 7

    public SerialDemo() {
        super();
    }

    public SerialDemo(int x) {
        super();
        test_val = x;
    }
    
    public int getVal() {
        return test_val;
    }
}
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examples/etc/bank/Account.javapackage com.imaginary.bank;

import com.imaginary.lwp.Entity;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public interface Account extends Entity {
    static public final String BALANCE       = "balance";
    static public final String CUSTOMER      = "customer";
    static public final String NUMBER        = "number";
    static public final String TYPE          = "type";

    void credit(Identifier id, double amt)
        throws RemoteException, TransactionException;
    
    double getBalance(Identifier id) throws RemoteException;

    CustomerFacade getCustomer(Identifier id) throws RemoteException;

    int getNumber(Identifier id) throws RemoteException;
    
    AccountType getType(Identifier id) throws RemoteException;
}
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examples/etc/bank/AccountEntity.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseEntity;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.SequenceGenerator;
import com.imaginary.lwp.SequenceException;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public class AccountEntity extends BaseEntity implements Account {
    private double         balance      = 0.0;
    private CustomerFacade customer     = null;
    private int            number       = 0;
    private AccountType    type         = null;

    public AccountEntity() throws RemoteException {
        super();
    }

    public void create(Identifier id, AccountType t, CustomerFacade cust)
        throws TransactionException {
        prepareCreate(id);
        try {
            number = (int)SequenceGenerator.generateSequence("ACCT_NUM");
        }
        catch( SequenceException e ) {
            throw new TransactionException(e.getMessage());
        }
        type = t;
        customer = cust;
    }
    
    public void credit(Identifier id, double amt)
        throws TransactionException {
        prepareStore(id);
        balance += amt;
    }
    
    public double getBalance(Identifier id) {
        prepareRead(id);
        return balance;
    }

    public CustomerFacade getCustomer(Identifier id) {
        prepareRead(id);
        return customer;
    }
    
    public int getNumber(Identifier id) {
        prepareRead(id);
        return number;
    }
    
    public AccountType getType(Identifier id) {
        prepareRead(id);
        return type;
    }
}
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examples/etc/bank/AccountFacade.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseFacade;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public class AccountFacade extends BaseFacade {
    public AccountFacade() {
        super();
    }

    public AccountFacade(long oid) {
        super(oid);
    }
    
    public AccountFacade(Account acct) throws RemoteException {
        super(acct);
    }
    
    public void credit(double amt)
        throws RemoteException, TransactionException {
        credit(Identifier.currentIdentifier(), amt);
    }

    public void credit(Identifier id, double amt)
        throws RemoteException, TransactionException {
        Account acct;
        
        try {
            acct = (Account)getEntity();
            acct.credit(id, amt);
        }
        catch( RemoteException e ) {
            reconnect();
            acct = (Account)getEntity();
            acct.credit(id, amt);
        }
    }
    
    public double getBalance() throws RemoteException {
        return getBalance(Identifier.currentIdentifier());
    }

    public double getBalance(Identifier id) throws RemoteException {
        if( contains(Account.BALANCE) ) {
            Double d = (Double)get(Account.BALANCE);
            
            if( d == null ) {
                return 0.0;
            }
            else {
                return d.doubleValue();
            }
        }
        else {
            Account acct;
            double bal;
            
            try {
                acct = (Account)getEntity();
                bal = acct.getBalance(id);
            }
            catch( RemoteException e ) {
                reconnect();
                acct = (Account)getEntity();
                bal = acct.getBalance(id);
            }
            put(Account.BALANCE, new Double(bal));
            return bal;
        }
    }

    public CustomerFacade getCustomer() throws RemoteException {
        return getCustomer(Identifier.currentIdentifier());
    }

    public CustomerFacade getCustomer(Identifier id) throws RemoteException {
        if( contains(Account.CUSTOMER) ) {
            return (CustomerFacade)get(Account.CUSTOMER);
        }
        else {
            CustomerFacade cust;
            Account acct;
            
            try {
                acct = (Account)getEntity();
                cust = acct.getCustomer(id);
            }
            catch( RemoteException e ) {
                reconnect();
                acct = (Account)getEntity();
                cust = acct.getCustomer(id);
            }
            put(Account.CUSTOMER, cust);
            return cust;
        }
    }

    public int getNumber() throws RemoteException {
        return getNumber(Identifier.currentIdentifier());
    }

    public int getNumber(Identifier id) throws RemoteException {
        if( contains(Account.NUMBER) ) {
            Integer num = (Integer)get(Account.NUMBER);
            
            if( num == null ) {
                return 0;
            }
            else {
                return num.intValue();
            }
        }
        else {
            Account acct;
            int num;
            
            try {
                acct = (Account)getEntity();
                num = acct.getNumber(id);
            }
            catch( RemoteException e ) {
                reconnect();
                acct = (Account)getEntity();
                num = acct.getNumber(id);
            }
            put(Account.NUMBER, new Integer(num));
            return num;
        }
    }
    
    public AccountType getType() throws RemoteException {
        return getType(Identifier.currentIdentifier());
    }

    public AccountType getType(Identifier id) throws RemoteException {
        if( contains(Account.TYPE) ) {
            return (AccountType)get(Account.TYPE);
        }
        else {
            Account acct;
            AccountType t;
            
            try {
                acct = (Account)getEntity();
                t = acct.getType(id);
            }
            catch( RemoteException e ) {
                reconnect();
                acct = (Account)getEntity();
                t = acct.getType(id);
            }
            put(Account.TYPE, t);
            return t;
        }
    }
}
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examples/etc/bank/AccountHome.javapackage com.imaginary.bank;

import com.imaginary.lwp.Home;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public interface AccountHome extends Home {
    AccountFacade create(Identifier id, AccountType t, CustomerFacade cust)
        throws RemoteException, TransactionException;
}
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examples/etc/bank/AccountHomeImpl.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseHome;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.Transaction;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public class AccountHomeImpl extends BaseHome implements AccountHome {
    public AccountHomeImpl() throws RemoteException {
        super();
    }

    public AccountFacade create(Identifier id, AccountType t,
                                CustomerFacade cust)
        throws TransactionException, RemoteException {
        Transaction trans = Transaction.getCurrent(id);
        AccountEntity acct = new AccountEntity();
        boolean success = false;

        trans.begin();
        try {
            AccountFacade fac;
            
            acct.create(id, t, cust);
            fac = new AccountFacade(acct);
            cust.addAccount(id, fac);
            success = true;
            return fac;
        }
        finally {
            if( success ) {
                try { trans.end(); }
                catch( TransactionException e ) { }
            }
            else {
                trans.rollback();
            }
        }
    }
}
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examples/etc/bank/AccountPersistence.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseEntity;
import com.imaginary.lwp.FindException;
import com.imaginary.lwp.Memento;
import com.imaginary.lwp.PersistenceException;
import com.imaginary.lwp.Transaction;
import com.imaginary.lwp.jdbc.JDBCJoin;
import com.imaginary.lwp.jdbc.JDBCSupport;
import com.imaginary.lwp.jdbc.JDBCTransaction;

import java.sql.Connection;
import java.sql.ResultSet;
import java.sql.PreparedStatement;
import java.sql.SQLException;

public class AccountPersistence extends JDBCSupport {
    static private final String CREATE =
        "INSERT INTO ACCOUNT (ACCOUNT_ID, CUSTOMER_ID, ACCT_TYPE, BALANCE, " +
        "ACCT_NUMBER, CRT_CLASS, LUID, LUTS) " +
        "VALUES (?, ?, ?, ?, ?, ?, ?)";

    public void create(Transaction trans, Memento mem)
        throws PersistenceException {
        PreparedStatement stmt = null;

        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();

            stmt = conn.prepareStatement(CREATE);
            {
                Long l = (Long)mem.get(BaseEntity.class, "objectID");
                stmt.setLong(1, l.longValue());
            }
            {
                CustomerFacade cust;

                cust = (CustomerFacade)mem.get(AccountEntity.class,
                                               Account.CUSTOMER);
                stmt.setLong(2, cust.getObjectID());
            }
            {
                AccountType type;

                type = (AccountType)mem.get(AccountEntity.class, Account.TYPE);
                stmt.setString(3, type.getCode());
            }
            {
                Double d = (Double)mem.get(AccountEntity.class, Account.BALANCE);

                stmt.setDouble(4, d.doubleValue());
            }
            {
                Integer num = (Integer)mem.get(AccountEntity.class, Account.NUMBER);

                stmt.setInt(5, num.intValue());
            }
            {
                stmt.setString(6, "com.imaginary.bank.AccountEntity");
            }
            {
                String luid = trans.getIdentifier().getUserID();

                stmt.setString(7, luid);
            }
            {
                stmt.setLong(8, trans.getTimestamp());
            }
            if( stmt.executeUpdate() != 1 ) {
                throw new PersistenceException("No row added!");
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
    }

    protected JDBCJoin getJoin(String tbl) throws FindException {
        if( tbl.equals("CUSTOMER") ) {
            return new JDBCJoin("ACCOUNT.CUSTOMER_ID",
                                "CUSTOMER.CUSTOMER_ID");
        }
        else {
            return null;
        }
    }
    
    protected String getPrimaryTable() {
        return "ACCOUNT";
    }
    
    static private final String SELECT =
        "SELECT ACCT_TYPE, CUSTOMER_ID, ACCT_NUMBER, BALANCE, " +
        "LUID, LUTS " +
        "FROM ACCOUNT " +
        "WHERE ACCOUNT_ID = ?";

    public void load(Transaction trans, Memento mem, long oid)
        throws PersistenceException {
        PreparedStatement stmt = null;
        ResultSet rs = null;
        
        mem.put(BaseEntity.class, "objectID", new Long(oid));
        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();

            stmt = conn.prepareStatement(SELECT);
            stmt.setLong(1, oid);
            rs = stmt.executeQuery();
            if( !rs.next() ) {
                throw new PersistenceException("No such objectID: " + oid);
            }
            {
                String str = rs.getString(1);
                AccountType t;
                
                if( rs.wasNull() ) {
                    t = null;
                }
                else {
                    if( str.trim().equals("CHK") ) {
                        t = AccountType.CHECKING;
                    }
                    else {
                        t = AccountType.SAVINGS;
                    }
                }
                mem.put(AccountEntity.class, Account.TYPE, t);
            }
            {
                long l = rs.getLong(2);
                CustomerFacade cust;

                if( rs.wasNull() ) {
                    cust = null;
                }
                else {
                    cust = new CustomerFacade(rs.getLong(2));
                }
                mem.put(AccountEntity.class, Account.CUSTOMER, cust);
            }
            {
                int num = rs.getInt(3);

                if( rs.wasNull() ) {
                    mem.put(AccountEntity.class, Account.NUMBER, null);
                }
                else {
                    mem.put(AccountEntity.class, Account.NUMBER,
                            new Integer(num));
                }
            }
            {
                double bal = rs.getDouble(4);
                Double d = null;
                
                if( !rs.wasNull() ) {
                    d = new Double(bal);
                }
                mem.put(AccountEntity.class, Account.BALANCE, d);
            }
            {
                String luid = rs.getString(5);

                mem.put(BaseEntity.class, "lastUpdateID", luid);
            }
            {
                long l = rs.getLong(6);

                mem.put(BaseEntity.class, "lastUpdateTime", new Long(l));
            }
            if( rs.next() ) {
                throw new PersistenceException("Multiple rows matching: "
                                               + oid);
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( rs != null ) {
                try { rs.close(); }
                catch( SQLException e ) { }
            }
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
    }

    protected String mapField(String fld) {
        if( fld.equals("objectID") ) {
            return "ACCOUNT_ID";
        }
        else if( fld.equals(Account.CUSTOMER) ) {
            return "CUSTOMER_ID";
        }
        else if( fld.equals(Account.TYPE) ) {
            return "ACCT_TYPE";
        }
        else if( fld.equals(Account.NUMBER) ) {
            return "ACCT_NUMBER";
        }
        else if( fld.equals(Account.BALANCE) ) {
            return "BALANCE";
        }
        else {
            return fld;
        }
    }
        
    static private final String REMOVE =
        "DELETE FROM ACCOUNT WHERE ACCOUNT_ID = ?";
    
    public void remove(Transaction trans, long oid)
        throws PersistenceException {
        PreparedStatement stmt = null;

        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();
            int count;
            
            stmt = conn.prepareStatement(REMOVE);
            stmt.setLong(1, oid);
            count = stmt.executeUpdate();
            if( count < 1 ) {
                throw new PersistenceException("No rows removed!");
            }
            else if( count > 1 ) {
                throw new PersistenceException("Too many rows removed!");
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
        
    }
    
    static private final String UPDATE =
        "UPDATE ACCOUNT " +
        "SET CUSTOMER_ID = ?, " +
        "ACCT_TYPE = ?, " +
        "ACCT_NUMBER = ?, " +
        "BALANCE = ?, " +
        "LUID = ?, " +
        "LUTS = ? " +
        "WHERE ACCOUNT_ID = ? AND LUID = ? AND LUTS = ?";

    public void store(Transaction trans, Memento mem)
        throws PersistenceException {
        PreparedStatement stmt = null;

        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();
            int count;
            
            stmt = conn.prepareStatement(UPDATE);
            {
                CustomerFacade cust;

                cust = (CustomerFacade)mem.get(AccountEntity.class,Account.CUSTOMER);
                stmt.setLong(1, cust.getObjectID());
            }
            {
                AccountType type;

                type = (AccountType)mem.get(AccountEntity.class, Account.TYPE);
                stmt.setString(2, type.getCode());
            }
            {
                Integer num = (Integer)mem.get(AccountEntity.class, Account.NUMBER);

                stmt.setInt(3, num.intValue());
            }
            {
                Double d = (Double)mem.get(AccountEntity.class, Account.BALANCE);

                stmt.setDouble(4, d.doubleValue());
            }
            stmt.setString(5, trans.getIdentifier().getUserID());
            stmt.setLong(6, trans.getTimestamp());
            {
                Long l = (Long)mem.get(BaseEntity.class, "objectID");

                stmt.setLong(7, l.longValue());
            }
            {
                String luid = (String)mem.get(BaseEntity.class,
                                              "lastUpdateID");

                stmt.setString(8, luid);
            }
            {
                Long l = (Long)mem.get(BaseEntity.class, "lastUpdateTime");

                stmt.setLong(9, l.longValue());
            }
            count = stmt.executeUpdate();
            if( count < 1 ) {
                throw new PersistenceException("No rows matching object.");
            }
            else if( count > 1 ) {
                throw new PersistenceException("Too many rows updated: " +
                                               count);
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
    }
}
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examples/etc/bank/AccountTransaction.javapackage com.imaginary.bank;

import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.Session;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public interface AccountTransaction extends Session {
    void deposit(Identifier id, AccountFacade acct, double amt)
        throws InsufficientFundsException, RemoteException,
               TransactionException;

    void transfer(Identifier id, AccountFacade src, AccountFacade targ,
                  double amt)
        throws InsufficientFundsException, RemoteException,
               TransactionException;

    void withdraw(Identifier id, AccountFacade acct, double amt)
        throws InsufficientFundsException, RemoteException,
               TransactionException;
}
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examples/etc/bank/AccountTransactionSession.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseSession;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.Transaction;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public class AccountTransactionSession
extends BaseSession implements AccountTransaction {
    public AccountTransactionSession() throws RemoteException {
        super();
    }
    
    public void deposit(Identifier id, AccountFacade acct, double amt)
        throws InsufficientFundsException, RemoteException,
               TransactionException {
        Transaction trans = Transaction.getCurrent(id);
        boolean proc = trans.isInProcess();
        boolean success = false;

        if( amt < 0.0 ) {
            withdraw(id, acct, -amt);
        }
        else {
            if( !proc ) {
                trans.begin();
            }
            try {
                acct.credit(id, amt);
                success = true;
            }
            finally {
                if( success ) {
                    if( !proc ) {
                        try { trans.end(); }
                        catch( TransactionException e ) { }
                    }
                }
                else {
                    trans.rollback();
                }
            }
        }
    }

    public void transfer(Identifier id, AccountFacade src, AccountFacade targ,
                         double amt)
        throws InsufficientFundsException, RemoteException,
               TransactionException {
        Transaction trans = Transaction.getCurrent(id);
        boolean success = false;

        if( amt < 0.0 ) {
            AccountFacade tmp = targ;
            
            amt = -amt;
            targ = src;
            src = tmp;
        }
        trans.begin();
        try {
            withdraw(id, src, amt);
            deposit(id, targ, amt);
            success = true;
        }
        finally {
            if( success ) {
                try { trans.end(); }
                catch( TransactionException e ) { }
            }
            else {
                trans.rollback();
            }
        }
    }

    public void withdraw(Identifier id, AccountFacade acct, double amt)
        throws InsufficientFundsException, RemoteException,
               TransactionException {
        Transaction trans = Transaction.getCurrent(id);
        boolean proc = trans.isInProcess();
        boolean success = false;

        if( amt < 0.0 ) {
            deposit(id, acct, -amt);
        }
        else {
            double bal;
            
            if( !proc ) {
                trans.begin();
            }
            try {
                bal = acct.getBalance();
                if( bal < amt ) {
                    throw new InsufficientFundsException();
                }
                acct.credit(id, -amt);
                success = true;
            }
            finally {
                if( success ) {
                    if( !proc ) {
                        try { trans.end(); }
                        catch( TransactionException e ) { }
                    }
                }
                else {
                    trans.rollback();
                }
            }
        }
   }
}
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examples/etc/bank/AccountType.javapackage com.imaginary.bank;

import java.io.Serializable;

public class AccountType implements Serializable {
    static public final AccountType CHECKING = new AccountType("CHK");
    static public final AccountType SAVINGS  = new AccountType("SAV");

    private String code = null;
    
    private AccountType(String t) {
        super();
        code = t;
    }

    public boolean equals(Object ob) {
        if( !(ob instanceof AccountType) ) {
            return false;
        }
        else {
            AccountType at = (AccountType)ob;

            return at.code.equals(code);
        }
    }
    
    public String getCode() {
        return code;
    }

    public int hashCode() {
        return code.hashCode();
    }
    
    public String toString() {
        if( code.equals("CHK") ) {
            return "CHECKING";
        }
        else {
            return "SAVINGS";
        }
    }
}






examples/etc/bank/bank.properties

imaginary.lwp.persist.driver=org.dasein.soul.Driver
imaginary.lwp.jdbcURL=jdbc:soul:mysql://carthage.imaginary.com/OREILLY
imaginary.lwp.user=oreilly
imaginary.lwp.password=oreilly
imaginary.lwp.objectServer=rmi://sparta.imaginary.com/ObjectServer
imaginary.lwp.xaction=com.imaginary.lwp.jdbc.JDBCTransactionImpl
imaginary.lwp.handler.com.imaginary.bank.CustomerEntity=com.imaginary.bank.CustomerPersistence
imaginary.lwp.handler.com.imaginary.bank.AccountEntity=com.imaginary.bank.AccountPersistence
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examples/etc/bank/Customer.javapackage com.imaginary.bank;

import com.imaginary.lwp.Entity;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;

import java.rmi.RemoteException;
import java.util.Collection;

public interface Customer extends Entity {
    static public final String ACCOUNTS         = "accounts";
    static public final String FIRST_NAME       = "firstName";
    static public final String LAST_NAME        = "lastName";
    static public final String SOCIAL_SECURITY  = "socialSecurity";

    public void addAccount(Identifier id, AccountFacade acct)
        throws RemoteException, TransactionException;
    
    public Collection getAccounts(Identifier id) throws RemoteException;
    
    public String getFirstName(Identifier id) throws RemoteException;
    
    public String getLastName(Identifier id) throws RemoteException;

    public String getSocialSecurity(Identifier id) throws RemoteException;
}    
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examples/etc/bank/CustomerEntity.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseEntity;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;

import java.rmi.RemoteException;
import java.util.ArrayList;
import java.util.Collection;

public class CustomerEntity extends BaseEntity implements Customer {
    private ArrayList accounts       = new ArrayList();
    private String    firstName      = null;
    private String    lastName       = null;
    private String    socialSecurity = null;

    public CustomerEntity() throws RemoteException {
        super();
    }

    public void addAccount(Identifier id, AccountFacade acct)
        throws TransactionException {
        prepareStore(id);
        accounts.add(acct);
    }
    
    public void create(Identifier id, String fn, String ln, String ssn)
        throws TransactionException {
        prepareCreate(id);
        firstName = fn;
        lastName = ln;
        socialSecurity = ssn;
    }

    public Collection getAccounts(Identifier id) {
        prepareRead(id);
        return accounts;
    }
    
    public String getFirstName(Identifier id) {
        prepareRead(id);
        return firstName;
    }

    public String getLastName(Identifier id) {
        prepareRead(id);
        return lastName;
    }

    public String getSocialSecurity(Identifier id) {
        prepareRead(id);
        return socialSecurity;
    }
}
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examples/etc/bank/CustomerFacade.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseFacade;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;

import java.rmi.RemoteException;
import java.util.Collection;

public class CustomerFacade extends BaseFacade {
    /**
     * Default constructor.
     */
    public CustomerFacade() {
        super();
    }

    /**
     * Constructs an instance of <CODE>CustomerFacade</CODE> having the 
     * specified <CODE>objectID</CODE>.
     * @param oid the object ID of the referenced bean
     */
    public CustomerFacade(long oid) {
        super(oid);
    }

    /**
     * Constructs an instance of <CODE>CustomerFacade</CODE> referencing the 
     * specified remote interface.
     * @param ent the remote interface of the referenced entity
     */
    public CustomerFacade(Customer ent) throws RemoteException {
        super(ent);
    }

    public void addAccount(AccountFacade acct)
        throws RemoteException, TransactionException {
        addAccount(Identifier.currentIdentifier(), acct);
    }

    public void addAccount(Identifier id, AccountFacade acct)
        throws RemoteException, TransactionException {
        Customer cust;

        reset();
        try {
            cust = (Customer)getEntity();
            cust.addAccount(id, acct);
        }
        catch( RemoteException e ) {
            reconnect();
            cust = (Customer)getEntity();
            cust.addAccount(id, acct);
        }
    }
    
    public Collection getAccounts() throws RemoteException {
        return getAccounts(Identifier.currentIdentifier());
    }
    
    public Collection getAccounts(Identifier id) throws RemoteException {
        Collection val;

        if( contains(Customer.ACCOUNTS) ) {
            val = (Collection)get(Customer.ACCOUNTS);
            return val;
        }
        try {
            Customer ref;

            ref = (Customer)getEntity();
            val = ref.getAccounts(id);
        }
        catch( RemoteException e ) {
            Customer ref;
            reconnect();
            ref = (Customer)getEntity();
            val = ref.getAccounts(id);
        }
        put(Customer.ACCOUNTS, val);
        return val;
    }

    public String getFirstName() throws RemoteException {
        return getFirstName(Identifier.currentIdentifier());
    }
    
    /**
     * Delegates to <CODE>getFirstName</CODE> in the associated entity.
     * @param a see remote interface
     * @return an instance of String
     * @throws RemoteException
     */
    public String getFirstName(Identifier id) throws RemoteException {
        String val;

        if( contains(Customer.FIRST_NAME) ) {
            val = (String)get(Customer.FIRST_NAME);
            return val;
        }
        try {
            Customer ref;

            ref = (Customer)getEntity();
            val = ref.getFirstName(id);
        }
        catch( RemoteException e ) {
            Customer ref;
            reconnect();
            ref = (Customer)getEntity();
            val = ref.getFirstName(id);
        }
        put(Customer.FIRST_NAME, val);
        return val;
    }

    public String getLastName() throws RemoteException {
        return getLastName(Identifier.currentIdentifier());
    }
    
    /**
     * Delegates to <CODE>getLastName</CODE> in the associated entity.
     * @param a see remote interface
     * @return an instance of String
     * @throws RemoteException
     */
    public String getLastName(Identifier id) throws RemoteException {
        String val;

        if( contains(Customer.LAST_NAME) ) {
            val = (String)get(Customer.LAST_NAME);
            return val;
        }
        try {
            Customer ref;

            ref = (Customer)getEntity();
            val = ref.getLastName(id);
        }
        catch( RemoteException e ) {
            Customer ref;
            reconnect();
            ref = (Customer)getEntity();
            val = ref.getLastName(id);
        }
        put(Customer.LAST_NAME, val);
        return val;
    }

    public String getSocialSecurity() throws RemoteException {
        return getSocialSecurity(Identifier.currentIdentifier());
    }
    
    /**
     * Delegates to <CODE>getSocialSecurity</CODE> in the associated entity.
     * @param a see remote interface
     * @return an instance of String
     * @throws RemoteException
     */
    public String getSocialSecurity(Identifier id) throws RemoteException {
        String val;

        if( contains(Customer.SOCIAL_SECURITY) ) {
            val = (String)get(Customer.SOCIAL_SECURITY);
            return val;
        }
        try {
            Customer ref;

            ref = (Customer)getEntity();
            val = ref.getSocialSecurity(id);
        }
        catch( RemoteException e ) {
            Customer ref;
            reconnect();
            ref = (Customer)getEntity();
            val = ref.getSocialSecurity(id);
        }
        put(Customer.SOCIAL_SECURITY, val);
        return val;
    }
}
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examples/etc/bank/CustomerHome.javapackage com.imaginary.bank;

import com.imaginary.lwp.Home;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public interface CustomerHome extends Home {
    CustomerFacade create(Identifier id, String fn, String ln, String ssn)
        throws RemoteException, TransactionException;
}
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examples/etc/bank/CustomerHomeImpl.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseHome;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.Transaction;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public class CustomerHomeImpl extends BaseHome implements CustomerHome {
    public CustomerHomeImpl() throws RemoteException {
        super();
    }

    public CustomerFacade create(Identifier id, String fn, String ln,
                                 String ssn)
        throws TransactionException, RemoteException {
        Transaction trans = Transaction.getCurrent(id);
        CustomerEntity cust = new CustomerEntity();
        boolean success = false;

        trans.begin();
        try {
            cust.create(id, fn, ln, ssn);
            success = true;
            return new CustomerFacade(cust);
        }
        finally {
            if( success ) {
                System.out.println("Ending transaction...");
                try { trans.end(); }
                catch( TransactionException e ) { }
            }
            else {
                trans.rollback();
            }
        }
    }
}
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examples/etc/bank/CustomerPersistence.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseEntity;
import com.imaginary.lwp.FindException;
import com.imaginary.lwp.Memento;
import com.imaginary.lwp.PersistenceException;
import com.imaginary.lwp.Transaction;
import com.imaginary.lwp.jdbc.JDBCJoin;
import com.imaginary.lwp.jdbc.JDBCSupport;
import com.imaginary.lwp.jdbc.JDBCTransaction;

import java.sql.Connection;
import java.sql.ResultSet;
import java.sql.PreparedStatement;
import java.sql.SQLException;
import java.util.ArrayList;

public class CustomerPersistence extends JDBCSupport {
    static private final String CREATE =
        "INSERT INTO CUSTOMER (CUSTOMER_ID, FIRST_NAME, LAST_NAME, " +
        "SOCIAL_SECURITY, CRT_CLASS, LUID, LUTS) " +
        "VALUES (?, ?, ?, ?, ?, ?)";
    
    public void create(Transaction trans, Memento mem)
        throws PersistenceException {
        PreparedStatement stmt = null;

        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();
            int count;
            
            stmt = conn.prepareStatement(CREATE);
            {
                Long l = (Long)mem.get(BaseEntity.class, "objectID");

                System.out.println("objectID: " + l);
                stmt.setLong(1, l.longValue());
            }
            {
                String fn = (String)mem.get(CustomerEntity.class,
                                            Customer.FIRST_NAME);

                System.out.println("First name: " + fn);
                stmt.setString(2, fn);
            }
            {
                String ln = (String)mem.get(CustomerEntity.class,
                                            Customer.LAST_NAME);

                stmt.setString(3, ln);
            }
            {
                String ssn = (String)mem.get(CustomerEntity.class,
                                             Customer.SOCIAL_SECURITY);

                stmt.setString(4, ssn);
            }
            {
                stmt.setString(5, "com.imaginary.bank.CustomerEntity");
            }
            {
                String luid = trans.getIdentifier().getUserID();

                stmt.setString(6, luid);
            }
            {
                stmt.setLong(7, trans.getTimestamp());
            }
            count = stmt.executeUpdate();
            if( count != 1 ) {
                throw new PersistenceException("No row added!");
            }
        }
        catch( SQLException e ) {
            System.err.println("Bad SQL: " + e.getMessage());
            e.printStackTrace();
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
    }

    protected JDBCJoin getJoin(String tbl) throws FindException {
        if( tbl.equals("ACCOUNT") ) {
            return new JDBCJoin("CUSTOMER.CUSTOMER_ID",
                                "ACCOUNT.CUSTOMER_ID");
        }
        else {
            return null;
        }
    }
    
    protected String getPrimaryTable() {
        return "CUSTOMER";
    }
    
    static private final String SELECT =
        "SELECT FIRST_NAME, LAST_NAME, SOCIAL_SECURITY, LUID, LUTS " +
        "FROM CUSTOMER " +
        "WHERE CUSTOMER_ID = ?";

    static private final String LOAD_ACCOUNTS =
        "SELECT ACCOUNT_ID FROM ACCOUNT WHERE CUSTOMER_ID = ?";
    
    public void load(Transaction trans, Memento mem, long oid)
        throws PersistenceException {
        PreparedStatement stmt = null;
        ResultSet rs = null;
        
        mem.put(BaseEntity.class, "objectID", new Long(oid));
        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();

            stmt = conn.prepareStatement(SELECT);
            stmt.setLong(1, oid);
            rs = stmt.executeQuery();
            if( !rs.next() ) {
                throw new PersistenceException("No such objectID: " + oid);
            }
            {
                String fn = rs.getString(1);

                mem.put(CustomerEntity.class, Customer.FIRST_NAME, fn);
            }
            {
                String ln = rs.getString(2);

                mem.put(CustomerEntity.class, Customer.LAST_NAME, ln);
            }
            {
                String ssn = rs.getString(3);

                mem.put(CustomerEntity.class, Customer.SOCIAL_SECURITY, ssn);
            }
            {
                String luid = rs.getString(4);

                mem.put(BaseEntity.class, "lastUpdateID", luid);
            }
            {
                long l = rs.getLong(5);

                mem.put(BaseEntity.class, "lastUpdateTime", new Long(l));
            }
            if( rs.next() ) {
                throw new PersistenceException("Multiple rows matching: "
                                               + oid);
            }
            rs.close();
            rs = null;
            {
                ArrayList accts = new ArrayList();
                
                stmt = conn.prepareStatement(LOAD_ACCOUNTS);
                stmt.setLong(1, oid);
                rs = stmt.executeQuery();
                while( rs.next() ) {
                    long aid = rs.getLong(1);
                    
                    accts.add(new AccountFacade(aid));
                }
                mem.put(CustomerEntity.class, Customer.ACCOUNTS, accts);
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( rs != null ) {
                try { rs.close(); }
                catch( SQLException e ) { }
            }
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
    }

    protected String mapField(String fld) {
        if( fld.equals("objectID") ) {
            return "CUSTOMER_ID";
        }
        else if( fld.equals(Customer.FIRST_NAME) ) {
            return "FIRST_NAME";
        }
        else if( fld.equals(Customer.LAST_NAME) ) {
            return "LAST_NAME";
        }
        else if( fld.equals(Customer.SOCIAL_SECURITY) ) {
            return "SOCIAL_SECURITY";
        }
        else {
            return fld;
        }
    }
        
    static private final String REMOVE =
        "DELETE FROM CUSTOMER WHERE CUSTOMER_ID = ?";
    
    public void remove(Transaction trans, long oid)
        throws PersistenceException {
        PreparedStatement stmt = null;

        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();
            int count;
            
            stmt = conn.prepareStatement(REMOVE);
            stmt.setLong(1, oid);
            count = stmt.executeUpdate();
            if( count < 1 ) {
                throw new PersistenceException("No rows removed!");
            }
            else if( count > 1 ) {
                throw new PersistenceException("Too many rows removed!");
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
        
    }
    
    static private final String UPDATE =
        "UPDATE CUSTOMER " +
        "SET FIRST_NAME = ?, " +
        "LAST_NAME = ?, " +
        "SOCIAL_SECURITY = ?, " +
        "LUID = ?, " +
        "LUTS = ? " +
        "WHERE CUSTOMER_ID = ? AND LUID = ? AND LUTS = ?";

    public void store(Transaction trans, Memento mem)
        throws PersistenceException {
        PreparedStatement stmt = null;

        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();
            int count;
            
            stmt = conn.prepareStatement(UPDATE);
            {
                String fn = (String)mem.get(CustomerEntity.class,
                                            Customer.FIRST_NAME);

                stmt.setString(1, fn);
            }
            {
                String ln = (String)mem.get(CustomerEntity.class,
                                            Customer.LAST_NAME);

                stmt.setString(2, ln);
            }
            {
                String ssn = (String)mem.get(CustomerEntity.class,
                                             Customer.SOCIAL_SECURITY);

                stmt.setString(3, ssn);
            }
            stmt.setString(4, trans.getIdentifier().getUserID());
            stmt.setLong(5, trans.getTimestamp());
            {
                Long l = (Long)mem.get(BaseEntity.class, "objectID");

                stmt.setLong(6, l.longValue());
            }
            {
                String luid = (String)mem.get(BaseEntity.class,"lastUpdateID");

                stmt.setString(7, luid);
            }
            {
                Long l = (Long)mem.get(BaseEntity.class, "lastUpdateTime");

                stmt.setLong(8, l.longValue());
            }
            count = stmt.executeUpdate();
            if( count < 1 ) {
                throw new PersistenceException("No rows matching object.");
            }
            else if( count > 1 ) {
                throw new PersistenceException("Too many rows updated: " +
                                               count);
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
    }
}
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examples/etc/bank/ui/AccountNode.javapackage com.imaginary.bank.ui;

import com.imaginary.bank.Account;
import com.imaginary.bank.AccountFacade;
import com.imaginary.bank.AccountHome;
import com.imaginary.bank.CustomerFacade;

import com.imaginary.lwp.BaseHome;
import com.imaginary.lwp.FindException;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.SearchCriteria;
import com.imaginary.lwp.TransactionException;

import java.rmi.RemoteException;
import java.util.ArrayList;
import java.util.Collection;
import java.util.Enumeration;
import java.util.Iterator;
import javax.swing.tree.TreeNode;

public class AccountNode implements TreeNode {
    private AccountFacade account  = null;
    private ArrayList     children = null;
    private TreeNode      parent   = null;

    public AccountNode(TreeNode prnt) {
        super();
        parent = prnt;
    }
    
    public AccountNode(TreeNode prnt, AccountFacade acct) {
        super();
        parent = prnt;
        account = acct;
    }

    public Enumeration children() {
        return new RootNode.IteratorEnumeration(children.iterator());
    }

    public boolean getAllowsChildren() {
        return !isLeaf();
    }
    
    public TreeNode getChildAt(int ind) {
        return (TreeNode)getChildren().get(ind);
    }

    public int getChildCount() {
        return getChildren().size();
    }
    
    private synchronized ArrayList getChildren() {
        if( children == null ) {
            load();
        }
        return children;
    }

    public int getIndex(TreeNode chld) {
        return getChildren().indexOf(chld);
    }

    public TreeNode getParent() {
        return parent;
    }

    public boolean isLeaf() {
        if( parent instanceof CustomerNode ) {
            return true;
        }
        else {
            return false;
        }
    }

    private void load() {
        TellerApp.notifyWait();
        try {
            if( account == null ) {
                AccountHome home;
                
                children = new ArrayList();
                try {
                    String[] pre = { "number" };
                    SearchCriteria sc;
                    Iterator it;
                    
                    home = (AccountHome)BaseHome.getInstance(Identifier.currentIdentifier(),
                                                             Account.class);
                    sc = new SearchCriteria(pre);
                    it = home.find(Identifier.currentIdentifier(), sc).iterator();
                    while( it.hasNext() ) {
                        AccountFacade acct = (AccountFacade)it.next();
                        
                        children.add(new AccountNode(this, acct));
                    }
                }
                catch( RemoteException e ) {
                    e.printStackTrace();
                    return;
                }
                catch( FindException e ) {
                    e.printStackTrace();
                    return;
                }
                catch( TransactionException e ) {
                    e.printStackTrace();
                    return;
                }
            }
            else {
                CustomerFacade cust;
                
                children = new ArrayList();
                try {
                    cust = account.getCustomer();
                }
                catch( RemoteException e ) {
                    e.printStackTrace();
                    return;
                }
                children.add(new CustomerNode(this, cust));
            }
        }
        finally {
            TellerApp.notifyResume();
        }
    }
    
    public String toString() {
        if( account == null ) {
            return "Accounts";
        }
        else {
            TellerApp.notifyWait();
            try {
                return ("" + account.getNumber());
            }
            catch( RemoteException e ) {
                e.printStackTrace();
                return "ERROR";
            }
            finally {
                TellerApp.notifyResume();
            }
        }
    }
}
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examples/etc/bank/ui/BankFrame.javapackage com.imaginary.bank.ui;

import com.imaginary.bank.CustomerFacade;
import com.imaginary.swing.WorkerThread;

import java.awt.BorderLayout;
import java.awt.GridBagConstraints;
import java.awt.GridBagLayout;
import java.awt.Insets;
import java.awt.event.WindowAdapter;
import java.awt.event.WindowEvent;
import java.rmi.RemoteException;
import javax.swing.JFrame;
import javax.swing.JLabel;
import javax.swing.JPanel;
import javax.swing.JScrollPane;
import javax.swing.JSplitPane;
import javax.swing.JTextField;
import javax.swing.JTree;
import javax.swing.event.TreeSelectionEvent;
import javax.swing.event.TreeSelectionListener;
import javax.swing.tree.TreePath;

public class BankFrame extends JFrame implements TreeSelectionListener {
    private JTextField social, firstName, lastName, custid;
    
    public BankFrame() {
        super("First Imaginary Bank");
        addWindowListener(new WindowAdapter() {
            public void windowClosing(WindowEvent e) {
                System.exit(0);
            }
        });
        {
            JScrollPane tpane;
            JPanel dpane, p;

            dpane = new JPanel(new BorderLayout());
            {
                GridBagLayout layout = new GridBagLayout();
                GridBagConstraints gbc = new GridBagConstraints();
                JLabel lbl;

                gbc.weightx = 1.0;
                gbc.anchor = GridBagConstraints.NORTHWEST;
                gbc.insets = new Insets(3, 3, 3, 3);
                p = new JPanel(layout);
                lbl = new JLabel(TellerApp.getLabel("LBL_CUST_ID"));
                layout.setConstraints(lbl, gbc);
                p.add(lbl);
                gbc.gridx = 1;
                custid = new JTextField(10);
                custid.setToolTipText(TellerApp.getTooltip("TT_CUST_ID"));
                lbl.setLabelFor(custid);
                layout.setConstraints(custid, gbc);
                p.add(custid);
                
                gbc.gridx = 2;
                lbl = new JLabel(TellerApp.getLabel("LBL_SSN"));
                layout.setConstraints(lbl, gbc);
                p.add(lbl);
                gbc.gridx = 3;
                social = new JTextField(11);
                social.setToolTipText(TellerApp.getTooltip("TT_SSN"));
                lbl.setLabelFor(social);
                layout.setConstraints(social, gbc);
                p.add(social);
                
                gbc.gridy = 1;
                gbc.gridx = 0;
                lbl = new JLabel(TellerApp.getLabel("LBL_FIRST_NAME"));
                layout.setConstraints(lbl, gbc);
                p.add(lbl);
                gbc.gridx = 1;
                firstName = new JTextField(20);
                firstName.setToolTipText(TellerApp.getTooltip("TT_FIRST_NAME"));
                lbl.setLabelFor(firstName);
                layout.setConstraints(firstName, gbc);
                p.add(firstName);
                
                gbc.gridx = 2;
                lbl = new JLabel(TellerApp.getLabel("LBL_LAST_NAME"));
                layout.setConstraints(lbl, gbc);
                p.add(lbl);
                gbc.gridx = 3;
                lastName = new JTextField(10);
                lastName.setToolTipText(TellerApp.getTooltip("TT_LAST_NAME"));
                lbl.setLabelFor(lastName);
                layout.setConstraints(lastName, gbc);
                p.add(lastName);
                dpane.add(p, BorderLayout.NORTH);
            }
            {
                JTree tree = new JTree(new BankModel());

                tree.addTreeSelectionListener(this);
                tpane = new JScrollPane(tree);
            }
            {
                JSplitPane sp = new JSplitPane(JSplitPane.HORIZONTAL_SPLIT,
                                               tpane, dpane);
                
                getContentPane().add(sp);
            }
        }
        pack();
    }

    /**
     * This method listens for selections in the tree and sets the values
     * on the right hand side of the window for any selected customer.
     * This method uses the WorkerThread since any call to get
     * a customer value may trigger a network call if that value
     * is yet cached in the facade.
     */
    public void valueChanged(TreeSelectionEvent evt) {
        TreePath path = evt.getNewLeadSelectionPath();
        final Object ob = path.getLastPathComponent();

        TellerApp.notifyWait();
        if( ob instanceof CustomerNode ) {
            WorkerThread wt = new WorkerThread() {
                    String ssn, fn, ln, cid;

                    public void run() {
                        CustomerFacade cust = ((CustomerNode)ob).getCustomer();

                        try {
                            ssn = cust.getSocialSecurity();
                            fn = cust.getFirstName();
                            ln = cust.getLastName();
                            cid = "" + cust.getObjectID();
                        }
                        catch( RemoteException e ) {
                            ssn = "ERROR";
                            fn = "";
                            ln = "";
                            cid = "";
                        }
                    }

                    public void complete() {
                        try {
                            social.setText(ssn);
                            firstName.setText(fn);
                            lastName.setText(ln);
                            custid.setText(cid);
                        }
                        finally {
                            TellerApp.notifyResume();
                        }
                    }
                };

            WorkerThread.invokeWorker(wt);
        }
        else {
            try {
                social.setText("");
                custid.setText("");
                firstName.setText("");
                lastName.setText("");
            }
            finally {
                TellerApp.notifyResume();
            }
        }
    }
}
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examples/etc/bank/ui/BankModel.javapackage com.imaginary.bank.ui;

import javax.swing.tree.DefaultTreeModel;

public class BankModel extends DefaultTreeModel {
    public BankModel() {
        super(new RootNode());
    }
}
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examples/etc/bank/ui/CustomerNode.javapackage com.imaginary.bank.ui;

import com.imaginary.bank.Customer;
import com.imaginary.bank.AccountFacade;
import com.imaginary.bank.CustomerHome;
import com.imaginary.bank.CustomerFacade;

import com.imaginary.lwp.BaseHome;
import com.imaginary.lwp.FindException;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.SearchCriteria;
import com.imaginary.lwp.TransactionException;

import java.rmi.RemoteException;
import java.util.ArrayList;
import java.util.Collection;
import java.util.Enumeration;
import java.util.Iterator;
import javax.swing.tree.TreeNode;

public class CustomerNode implements TreeNode {
    private CustomerFacade customer  = null;
    private ArrayList      children  = null;
    private TreeNode       parent    = null;

    public CustomerNode(TreeNode prnt) {
        super();
        parent = prnt;
    }
    
    public CustomerNode(TreeNode prnt, CustomerFacade cust) {
        super();
        parent = prnt;
        customer = cust;
    }

    public Enumeration children() {
        return new RootNode.IteratorEnumeration(children.iterator());
    }

    public boolean getAllowsChildren() {
        return !isLeaf();
    }
    
    public TreeNode getChildAt(int ind) {
        return (TreeNode)getChildren().get(ind);
    }

    public int getChildCount() {
        return getChildren().size();
    }
    
    private synchronized ArrayList getChildren() {
        if( children == null ) {
            load();
        }
        return children;
    }

    public CustomerFacade getCustomer() {
        return customer;
    }
    
    public int getIndex(TreeNode chld) {
        return getChildren().indexOf(chld);
    }

    public TreeNode getParent() {
        return parent;
    }

    public boolean isLeaf() {
        if( parent instanceof AccountNode ) {
            return true;
        }
        else {
            return false;
        }
    }

    private void load() {
        TellerApp.notifyWait();
        try {
            if( customer == null ) {
                CustomerHome home;
                
                children = new ArrayList();
                try {
                    String[] pre = { "firstName", "lastName" };
                    SearchCriteria sc;
                    Iterator it;
                    
                    home = (CustomerHome)BaseHome.getInstance(Identifier.currentIdentifier(),
                                                              Customer.class);
                    sc = new SearchCriteria(pre);
                    it = home.find(Identifier.currentIdentifier(), sc).iterator();
                    while( it.hasNext() ) {
                        CustomerFacade cust = (CustomerFacade)it.next();
                        
                        children.add(new CustomerNode(this, cust));
                    }
                }
                catch( RemoteException e ) {
                    e.printStackTrace();
                    return;
                }
                catch( FindException e ) {
                    e.printStackTrace();
                    return;
                }
                catch( TransactionException e ) {
                    e.printStackTrace();
                    return;
                }
            }
            else {
                Iterator it;
                
                children = new ArrayList();
                try {
                    it = customer.getAccounts().iterator();
                }
                catch( RemoteException e ) {
                    e.printStackTrace();
                    return;
                }
                while( it.hasNext() ) {
                    AccountFacade acct = (AccountFacade)it.next();
                    
                    children.add(new AccountNode(this, acct));
                }
            }
        }
        finally {
            TellerApp.notifyResume();
        }
    }
    
    public String toString() {
        if( customer == null ) {
            return "Customers";
        }
        else {
            try {
                TellerApp.notifyWait();
                return (customer.getLastName() + ", " +
                        customer.getFirstName());
            }
            catch( RemoteException e ) {
                e.printStackTrace();
                return "ERROR";
            }
            finally {
                TellerApp.notifyResume();
            }
        }
    }
}






examples/etc/bank/ui/labels.properties

LBL_CUST_ID=Customer ID
LBL_SSN=Social Security Number
LBL_FIRST_NAME=First Name
LBL_LAST_NAME=Last Name
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examples/etc/bank/ui/RootNode.javapackage com.imaginary.bank.ui;

import java.util.ArrayList;
import java.util.Enumeration;
import java.util.Iterator;
import javax.swing.tree.TreeNode;

public class RootNode implements TreeNode {
    private ArrayList nodes = new ArrayList();

    static public class IteratorEnumeration implements Enumeration {
        private Iterator iterator;
        
        public IteratorEnumeration(Iterator it) {
            super();
            iterator = it;
        }
        
        public boolean hasMoreElements() {
            return iterator.hasNext();
        }

        public Object nextElement() {
            return iterator.next();
        }
    }

    public RootNode() {
        super();
        nodes.add(new AccountNode(this));
        nodes.add(new CustomerNode(this));
    }
    
    public Enumeration children() {
        return new IteratorEnumeration(nodes.iterator());
    }

    public boolean getAllowsChildren() {
        return true;
    }
    
    public TreeNode getChildAt(int ind) {
        return (TreeNode)nodes.get(ind);
    }

    public int getChildCount() {
        return nodes.size();
    }
    
    public int getIndex(TreeNode chld) {
        return nodes.indexOf(chld);
    }

    public TreeNode getParent() {
        return null;
    }

    public boolean isLeaf() {
        return false;
    }
    
    public String toString() {
        return "Root";
    }
}
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examples/etc/bank/ui/TellerApp.javapackage com.imaginary.bank.ui;

import com.imaginary.lwp.AuthenticationException;
import com.imaginary.lwp.Identifier;

import com.imaginary.util.LifoStack;

import java.awt.Cursor;
import java.util.Locale;
import java.util.MissingResourceException;
import java.util.ResourceBundle;

public class TellerApp {
    static public final String LABELS   = "com.imaginary.bank.ui.labels";
    static public final String TOOLTIPS = "com.imaginary.bank.ui.tooltips";

    static private LifoStack      cursors  = new LifoStack();
    static private BankFrame      frame    = null;
    static private Locale         locale   = Locale.getDefault();
    static private ResourceBundle labels   = null;
    static private ResourceBundle tooltips = null;

    static public String getLabel(String code) {
        if( labels == null ) {
            return code;
        }
        else {
            try {
                return labels.getString(code);
            }
            catch( MissingResourceException e ) {
                e.printStackTrace();
                return code;
            }
        }
    }
    
    static public String getTooltip(String code) {
        if( tooltips == null ) {
            return code;
        }
        else {
            try {
                return tooltips.getString(code);
            }
            catch( MissingResourceException e ) {
                e.printStackTrace();
                return code;
            }
        }
    }

    static private void loadBundles() {
        try {
            tooltips = ResourceBundle.getBundle(TOOLTIPS, locale);
            labels = ResourceBundle.getBundle(LABELS,locale);
        }
        catch( MissingResourceException e ) {
            e.printStackTrace();
        }
    }
    
    static public void main(String[] args) {
        loadBundles();
        try {
            Identifier.login("oreilly", "oreilly");
        }
        catch( AuthenticationException e ) {
            e.printStackTrace();
            return;
        }
        frame = new BankFrame();
        frame.setVisible(true);
    }

    static public void notifyResume() {
        Cursor c;

        if( cursors.isEmpty() ) {
            c = Cursor.getDefaultCursor();
        }
        else {
            c = (Cursor)cursors.pop();
        }
        frame.setCursor(c);
    }
    
    static public void notifyWait() {
        cursors.push(frame.getCursor());
        frame.setCursor(Cursor.getPredefinedCursor(Cursor.WAIT_CURSOR));
    }

    static public void setLocale(Locale loc) {
        locale = loc;
        loadBundles();
    }
}






examples/etc/bank/ui/tooltips.properties

TT_CUST_ID=Your unique customer ID.
TT_SSN=Your social security number.
TT_FIRST_NAME=Your first name.
TT_LAST_NAME=Your last name.
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examples/etc/bank/InsufficientFundsException.javapackage com.imaginary.bank;

public class InsufficientFundsException extends Exception {
    public InsufficientFundsException() {
        super();
    }

    public InsufficientFundsException(String rsn) {
        super(rsn);
    }
}






examples/etc/bank/mysql.cre

DROP TABLE IF EXISTS ACCOUNT;

CREATE TABLE ACCOUNT (
    ACCOUNT_ID    BIGINT UNSIGNED NOT NULL PRIMARY KEY,
    CRT_CLASS     TEXT            NOT NULL,
    CUSTOMER_ID   BIGINT UNSIGNED NOT NULL,
    ACCT_TYPE     CHAR(3)         NOT NULL,
    ACCT_NUMBER   INT    UNSIGNED NOT NULL,
    BALANCE       DOUBLE          NOT NULL DEFAULT 0.0,
    LUID          CHAR(15)        NOT NULL,
    LUTS          BIGINT UNSIGNED NOT NULL);

CREATE UNIQUE INDEX ACCT_NUM_IDX ON ACCOUNT (ACCT_NUMBER);

CREATE UNIQUE INDEX ACCOUNT_IDX ON ACCOUNT (ACCOUNT_ID, LUID, LUTS);

DROP TABLE IF EXISTS CUSTOMER;

CREATE TABLE CUSTOMER (
    CUSTOMER_ID     BIGINT UNSIGNED NOT NULL PRIMARY KEY,
    CRT_CLASS       TEXT            NOT NULL,
    FIRST_NAME      VARCHAR(40)     NOT NULL,
    LAST_NAME       VARCHAR(40)     NOT NULL,
    SOCIAL_SECURITY CHAR(11)        NOT NULL,
    LUID            CHAR(15)        NOT NULL,
    LUTS            BIGINT UNSIGNED NOT NULL);

CREATE UNIQUE INDEX CUSTOMER_IDX ON CUSTOMER (CUSTOMER_ID, LUID, LUTS);

DROP TABLE IF EXISTS ORA_SEQGEN;

CREATE TABLE ORA_SEQGEN (
    NAME           VARCHAR(25)     NOT NULL PRIMARY KEY,
    NEXT_SEQ       BIGINT          NOT NULL DEFAULT 1,
    LUTS           BIGINT          NOT NULL);

CREATE UNIQUE INDEX SEQGEN_IDX ON ORA_SEQGEN (NAME, LUTS);

INSERT INTO ORA_SEQGEN (NAME, NEXT_SEQ, LUTS)
VALUES ('node', 1, 0);

INSERT INTO ORA_SEQGEN (NAME, NEXT_SEQ, LUTS)
VALUES ('ACCT_NUM', 10000, 0);

DROP TABLE IF EXISTS LWP_USER;

CREATE TABLE LWP_USER (
    USER_ID       VARCHAR(25)     NOT NULL PRIMARY KEY,
    PASSWORD      VARCHAR(25)     NOT NULL);

INSERT INTO LWP_USER (USER_ID, PASSWORD)
VALUES ('oreilly', 'oreilly');
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examples/etc/lwp/AuthenticationException.javapackage com.imaginary.lwp;

/**
 * Represents a failure to authenticate. There are two scenarios which
 * can cause an authentication failure:
 * <UL>
 * <LI> Invalid credentials </LI>
 * <LI> System failure </LI>
 * </UL>
 * You can find out which kind of failure this represents by checking
 * the <CODE>getType</CODE> method.
 * <BR>
 * Last modified $Date: 1999/10/06 03:19:10 $
 * @version $Revision: 1.2 $
 * @author George Reese (borg@imaginary.com)
 */
public class AuthenticationException extends Exception {
    /**
     * Represents a credential-based failure.
     */
    static public final short CREDENTIAL = 1;
    /**
     * Represents a system-based failure.
     */
    static public final short SYSTEM     = 2;

    /**
     * The failure type.
     */
    private short type = CREDENTIAL;
    
    /**
     * Constructs an authentication exception either for serialization
     * or for the default credential-based exception.
     */
    public AuthenticationException() {
        super();
    }

    /**
     * Constructs an authentication exception having the specified
     * message. The authentication type is credential.
     * @param rsn the reason for the exception
     */
    public AuthenticationException(String rsn) {
        super(rsn);
    }

    /**
     * Constructs an authentication exception having the specified
     * message. The authentication type is as specified.
     * @param rsn the reason for the exception
     * @param t the exception type
     */
    public AuthenticationException(String rsn, short t) {
        super(rsn);
        type = t;
    }

    /**
     * Constructs a system-based authentication exception caused
     * by the specified exception.
     * @param cse the cause of the exception
     */
    public AuthenticationException(Exception cse) {
        super(cse.getMessage());
        type = SYSTEM;
    }

    /**
     * Constructs a system-based authentication exception caused by
     * the specified exception.
     * @param reason the reason for the exception
     * @param cse the exception that caused this exception
     */
    public AuthenticationException(String reason, Exception cse) {
        super(reason);
        type = SYSTEM;
    }

    /**
     * @return the exception type
     */
    public short getType() {
        return type;
    }
}
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examples/etc/lwp/AuthenticationRole.javapackage com.imaginary.lwp;

/**
 * A role used for authentication.
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:24 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class AuthenticationRole {
    /**
     * The implementation-specific credentials that support this role.
     * In its simplest form, this could be a role name. In a more complex
     * form, it could be tied to the java.security package.
     */
    private Object credentials = null;

    /**
     * Constructs a new role using the specified credentials.
     * @param cred the credentials to use for the role
     */
    public AuthenticationRole(Object cred) {
        super();
        credentials = cred;
    }

    /**
     * @return the role credentials
     */
    public Object getCredentials() {
        return credentials;
    }
}
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examples/etc/lwp/Authenticator.java/* $Id: Authenticator.java,v 1.2 1999/11/07 19:32:25 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.lwp;

/**
 * Authenticates a user ID/password pair. Different applications may provide
 * their own authenticator and specify them in their LWP configuration
 * file using the &quot;imaginary.lwp.authenticator&quot; property.
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:25 $
 * @version $Revision: 1.2 $
 * @author George Reese (borg@imaginary.com)
 */
public interface Authenticator {
    /**
     * Authenticates the specified user ID against the specified
     * password.
     * @param uid the user ID to authenticate
     * @param pw the password to use for authentication
     * @throws com.imaginary.lwp.AuthenticationException the
     * user ID failed to authenticate against the specified password
     */
    void authenticate(String uid, String pw) throws AuthenticationException;

    /**
     * Authenticates the specified user ID against the specified
     * password.
     * @param uid the user ID to authenticate
     * @param pw the password to use for authentication
     * @param r the role to authenticate for
     * @throws com.imaginary.lwp.AuthenticationException the
     * user ID failed to authenticate against the specified password
     */
    void authenticate(String uid, String pw, AuthenticationRole r)
        throws AuthenticationException;
}
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examples/etc/lwp/BaseEntity.javapackage com.imaginary.lwp;

import java.rmi.RemoteException;
import java.rmi.server.UnicastRemoteObject;
import java.util.HashMap;

public abstract class BaseEntity
extends UnicastRemoteObject implements Entity, Persistent {
    static private HashMap supporters = new HashMap();

    static PersistenceSupport getPersistenceSupport(String cname) {
        synchronized( supporters ) {
            if( supporters.containsKey(cname) ) {
                return (PersistenceSupport)supporters.get(cname);
            }
            else {
                PersistenceSupport sp;
                
                try {
                    String hcls, prop;

                    prop = LWPProperties.HNDLR_PREFIX + cname;
                    hcls = System.getProperty(prop);
                    sp = (PersistenceSupport)Class.forName(hcls).newInstance();
                    supporters.put(cname, sp);
                    return sp;
                }
                catch( Exception e ) {
                    throw new ConfigurationException(e.getMessage());
                }
            }
        }
    }
    
    private transient PersistenceSupport handler        = null;
    private transient Transaction        lock           = null;
    private transient long               lastTouched    = -1L;
    private           String             lastUpdateID   = null;
    private           long               lastUpdateTime = -1L;
    private           long               objectID       = -1L;
    
    public BaseEntity() throws RemoteException {
        super();
        handler = getPersistenceSupport(getClass().getName());
        lastTouched = System.currentTimeMillis();
    }

    public synchronized void commit(Transaction trans) {
        lastUpdateID = trans.getIdentifier().getUserID();
        lastUpdateTime = trans.getTimestamp();
        lock = null;
    }
    
    public synchronized final void create(Transaction trans)
        throws PersistenceException {
        handler.create(trans, new Memento(this));
    }

    public boolean equals(Object target) {
        if( !Entity.class.isAssignableFrom(target.getClass()) ) {
            return false;
        }
        else {
            Entity ent = (Entity)target;

            try {
                long oid = ent.getObjectID();

                if( oid == objectID ) {
                    return true;
                }
                else {
                    return false;
                }
            }
            catch( RemoteException e ) {
                e.printStackTrace();
                return false;
            }
        }
    }

    public synchronized long getLastTouched() {
        return lastTouched;
    }
    
    public synchronized String getLastUpdateID() {
        return lastUpdateID;
    }
    
    public synchronized long getLastUpdateTime() {
        return lastUpdateTime;
    }
    
    public long getObjectID() {
        return objectID;
    }

    public BaseFacade getFacade() {
        String cname = getFacadeClass();

        try {
            BaseFacade ref;

            ref = (BaseFacade)Class.forName(cname).newInstance();
            ref.assign(objectID, this);
            return ref;
        }
        catch( Exception e ) {
            e.printStackTrace();
            return null;
        }
    }

    public String getFacadeClass() {
        String cname = getClass().getName();
        int len = cname.length();
        
        if( cname.substring(len-4).equals("Impl") ) {
            return (cname.substring(0, len-4) + "Facade");
        }
        else {
            return cname + "Facade";
        }
    }
    
    public int hashCode() {
        return (new Long(objectID)).hashCode();
    }
    
    public synchronized boolean isChanged(long luit) {
        lastTouched = System.currentTimeMillis();
        if( luit == lastUpdateTime ) {
            return false;
        }
        else {
            return true;
        }
    }

    public synchronized final void load(Transaction trans, long oid)
        throws PersistenceException {
        Memento mem = new Memento();

        handler.load(trans, mem, oid);
        try {
            mem.map(this);
        }
        catch( NoSuchFieldException e ) {
            e.printStackTrace();
            throw new PersistenceException(e.getMessage());
        }
    }

    private void lock(Transaction trans) throws TransactionException {
        if( lock == null ) {
            lock = trans;
        }
        else {
            if( !lock.equals(trans) ) {
                throw new TransactionException("Attempt to access " +
                                               getClass().getName() + " by " +
                                               trans.getIdentifier().getUserID() +
                                               "denied due to lock held by " +
                                               lock.getIdentifier().getUserID());
            }
        }
    }
    
    protected synchronized final void prepareCreate(Identifier id)
        throws TransactionException {
        Transaction trans = Transaction.getCurrent(id);

        lock(trans);
        if( !Identifier.validateCreate(id, this) ) {
            throw new SecurityException("Illegal create attempt on class " +
                                        getClass().getName() + " by " +
                                        id.getUserID());
        }
        try {
            objectID = SequenceGenerator.nextObjectID();
        }
        catch( PersistenceException e ) {
            throw new TransactionException("Failed to generate new objectID.");
        }
        trans.prepareCreate(this);
    }

    protected synchronized final void prepareRead(Identifier id) {
        if( !Identifier.validateRead(id, this) ) {
            throw new SecurityException("Illegal read attempt on class " +
                                        getClass().getName() + " by " +
                                        id.getUserID());
        }
    }

    protected synchronized final void prepareRemove(Identifier id)
        throws TransactionException {
        Transaction trans = Transaction.getCurrent(id);
        
        lock(trans);
        if( !Identifier.validateRemove(id, this) ) {
            throw new SecurityException("Illegal delete attempt on class " +
                                        getClass().getName() + " by " +
                                        id.getUserID());
        }
        trans.prepareRemove(this);
    }
    
    protected synchronized final void prepareStore(Identifier id)
        throws TransactionException {
        Transaction trans = Transaction.getCurrent(id);

        lock(trans);
        if( !Identifier.validateStore(id, this) ) {
            throw new SecurityException("Illegal update attempt on class " +
                                        getClass().getName() + " by " +
                                        id.getUserID());
        }
        trans.prepareStore(this);
    }
    
    public synchronized void reload(Transaction trans)
        throws PersistenceException {
        lastUpdateID = "unknown";
        lastUpdateTime = -1L;
        lock = null;
        load(trans, objectID);
    }

    public synchronized final void remove(Transaction trans)
        throws PersistenceException {
        handler.remove(trans, objectID);
    }
    
    public synchronized final void store(Transaction trans)
        throws PersistenceException {
        handler.store(trans, new Memento(this));
    }
}
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examples/etc/lwp/BaseFacade.javapackage com.imaginary.lwp;

import java.beans.PropertyChangeEvent;
import java.beans.PropertyChangeListener;
import java.io.Serializable;
import java.net.MalformedURLException;
import java.rmi.Naming;
import java.rmi.NotBoundException;
import java.rmi.RemoteException;
import java.util.ArrayList;
import java.util.HashMap;
import java.util.Iterator;

public abstract class BaseFacade implements Serializable {
    private           HashMap               cache          = new HashMap();
    private           Entity                entity         = null;
    private           Home                  home           = null;
    private transient ArrayList             listeners      = new ArrayList();
    private           String                lastUpdateID   = null;
    private           long                  lastUpdateTime = -1L;
    private           long                  objectID       = -1L;
    
    public BaseFacade() {
        super();
    }
    
    public BaseFacade(long oid) {
        super();
        objectID = oid;
    }

    public BaseFacade(Entity ent) throws RemoteException {
        super();
        entity = ent;
        objectID = entity.getObjectID();
    }

    public void addPropertyChangeListener(PropertyChangeListener l) {
        if( listeners == null ) {
            listeners = new ArrayList();
        }
        listeners.add(l);
    }

    public void addPropertyChangeListener(String p, PropertyChangeListener l) {
        if( listeners == null ) {
            listeners = new ArrayList();
        }
        listeners.add(l);
    }
    
    public void assign(long oid) {
        if( objectID != -1L ) {
            throw new FacadeReuseException("Facade already assigned.");
        }
        else {
            objectID = oid;
        }
    }
    
    public void assign(long oid, Entity ent) {
        assign(oid);
        entity = ent;
    }

    public void assign(long oid, HashMap vals) {
        assign(oid);
    }

    protected boolean contains(String attr) {
        return cache.containsKey(attr);
    }

    public boolean equals(Object ob) {
        if( ob instanceof BaseFacade ) {
            BaseFacade ref = (BaseFacade)ob;

            return (ref.getObjectID() == getObjectID());
        }
        else {
            return false;
        }
    }
    
    protected void firePropertyChange() {
        firePropertyChange(new PropertyChangeEvent(this, null, null, null));
    }

    protected void firePropertyChange(PropertyChangeEvent evt) {
        Iterator it;

        if( listeners == null ) {
            return;
        }
        it = listeners.iterator();
        while( it.hasNext() ) {
            PropertyChangeListener l = (PropertyChangeListener)it.next();

            l.propertyChange(evt);
        }
    }
    
    protected Object get(String attr) {
        return cache.get(attr);
    }

    public Entity getEntity() throws RemoteException {
        if( entity == null ) {
            reconnect();
        }
        return entity;
    }
    
    public String getLastUpdateID() throws RemoteException {
        if( lastUpdateID == null ) {
            try {
                lastUpdateID = getEntity().getLastUpdateID();
            }
            catch( RemoteException e ) {
                reconnect();
                lastUpdateID = getEntity().getLastUpdateID();
            }
        }
        return lastUpdateID;
    }

    public long getLastUpdateTime() throws RemoteException {
        if( lastUpdateTime == -1L ) {
            try {
                lastUpdateTime = getEntity().getLastUpdateTime();
            }
            catch( RemoteException e ) {
                reconnect();
                lastUpdateTime = getEntity().getLastUpdateTime();
            }
        }
        return lastUpdateTime;
    }
    
    public long getObjectID() {
        return objectID;
    }

    public int hashCode() {
        Long l = new Long(getObjectID());

        return l.hashCode();
    }
    
    public boolean hasListeners(String prop) {
        if( listeners == null ) {
            return false;
        }
        if( listeners.size() > 0 ) {
            return true;
        }
        else {
            return false;
        }
    }
    
    protected void put(String attr, Object val) {
        cache.put(attr, val);
    }

    protected void reconnect() throws RemoteException {
        final BaseFacade ref = this;
        Thread t;

        if( home == null ) {
            String url = System.getProperty(LWPProperties.RMI_URL);
            ObjectServer svr;

            try {
                svr = (ObjectServer)Naming.lookup(url);
            }
            catch( MalformedURLException e ) {
                throw new RemoteException(e.getMessage());
            }
            catch( NotBoundException e ) {
                throw new RemoteException(e.getMessage());
            }
            try {
                Identifier id = Identifier.currentIdentifier();

                if( id == null ) {
                    id = Identifier.getServerID();
                }
                home = (Home)svr.lookup(id, getClass().getName());
            }
            catch( LookupException e ) {
                throw new RemoteException(e.getMessage());
            }
        }
        try {
            Identifier id = Identifier.currentIdentifier();
            
            entity = home.findByObjectID(id, objectID);
            lastUpdateID = entity.getLastUpdateID();
            lastUpdateTime = entity.getLastUpdateTime();
        }
        catch( PersistenceException e ) {
            throw new RemoteException(e.getMessage());
        }
        catch( FindException e ) {
            throw new RemoteException(e.getMessage());
        }
        catch( RemoteException e ) {
            e.printStackTrace();
            String url = System.getProperty(LWPProperties.RMI_URL);
            ObjectServer svr;
            
            try {
                svr = (ObjectServer)Naming.lookup(url);
            }
            catch( MalformedURLException salt ) {
                throw new RemoteException(salt.getMessage());
            }
            catch( NotBoundException salt ) {
                throw new RemoteException(salt.getMessage());
            }
            try {
                Identifier id = Identifier.currentIdentifier();

                if( id == null ) {
                    id = Identifier.getServerID();
                }
                home = (Home)svr.lookup(id, getClass().getName());
                entity = home.findByObjectID(id, objectID);
                lastUpdateID = entity.getLastUpdateID();
                lastUpdateTime = entity.getLastUpdateTime();
            }
            catch( LookupException salt ) {
                throw new RemoteException(salt.getMessage());
            }
            catch( PersistenceException salt ) {
                throw new RemoteException(salt.getMessage());
            }
            catch( FindException salt ) {
                throw new RemoteException(salt.getMessage());
            }
        }
        t = new Thread() {
            public void run() {
                while( true ) {
                    synchronized( ref ) {
                        if( entity == null ) {
                            return;
                        }
                        try {
                            if( lastUpdateTime == -1L ) {
                                lastUpdateTime = entity.getLastUpdateTime();
                            }
                            if( entity.isChanged(lastUpdateTime) ) {
                                lastUpdateTime = entity.getLastUpdateTime();
                                lastUpdateID = entity.getLastUpdateID();
                                firePropertyChange();
                            }
                        }
                        catch( RemoteException e ) {
                            // this will force a reload
                            entity = null;
                            return;
                        }
                    }
                    try { Thread.sleep(30000); }
                    catch( InterruptedException e ) { }
                }
            }
        };
        t.setPriority(Thread.MIN_PRIORITY);
        t.start();
    }

    public void removePropertyChangeListener(PropertyChangeListener l) {
        if( listeners == null ) {
            return;
        }
        listeners.remove(l);
    }

    public void removePropertyChangeListener(String p,
                                             PropertyChangeListener l) {
        if( listeners == null ) {
            return;
        }
        listeners.remove(l);
    }

    public synchronized void reset() {
        cache.clear();
        lastUpdateTime = -1L;
        lastUpdateID = null;
    }
}
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examples/etc/lwp/BaseHome.javapackage com.imaginary.lwp;

import java.rmi.Naming;
import java.rmi.RemoteException;
import java.rmi.server.UnicastRemoteObject;
import java.util.Collection;
import java.util.HashMap;
import java.util.Iterator;
import java.util.TreeSet;

public abstract class BaseHome extends UnicastRemoteObject implements Home {
    static public Home getInstance(Class cls) throws RemoteException {
        return getInstance(Identifier.currentIdentifier(), cls);
    }

    static public Home getInstance(Identifier id, Class cls)
        throws RemoteException {
        String url = System.getProperty(LWPProperties.RMI_URL);
        ObjectServer svr;

        try {
            svr = (ObjectServer)Naming.lookup(url);
            return (Home)svr.lookup(id, cls.getName());
        }
        catch( Exception e ) {
            String msg = e.getMessage();

            if( msg == null ) {
                msg = "";
            }
            e.printStackTrace();
            throw new RemoteException(msg);
        }
    }

    private HashMap            cache    = new HashMap();
    private HashMap            marked   = new HashMap();
    private PersistenceSupport support  = null;
    
    public BaseHome() throws RemoteException {
        super();
        {
            String cname = getClass().getName();

            // Take FrogHomeImpl and make it FrogEntity
            cname = cname.substring(0, cname.length()-8) + "Entity";
            support = BaseEntity.getPersistenceSupport(cname);
        }
        Thread t = new Thread() {
            public void run() {
                sweep();
            }
        };

        t.setPriority(Thread.MIN_PRIORITY);
        t.start();
    }

    protected void cache(BaseEntity ob) {
        synchronized( cache ) {
            cache.put(new Long(ob.getObjectID()), ob);
        }
    }
    
    public Collection find(Identifier id, SearchCriteria sc)
        throws FindException, TransactionException {
        Transaction trans = Transaction.getCurrent(null);
        Collection results;

        trans.begin();
        results = support.find(trans, sc);
        trans.end();
        return results;
    }
    
    public final Entity findByObjectID(Identifier id,  long oid)
        throws FindException, RemoteException {
        Long lid = new Long(oid);
        BaseEntity ent;

        synchronized( cache ) {
            String cname = null;
            
            if( cache.containsKey(lid) ) {
                return (Entity)cache.get(lid);
            }
            if( marked.containsKey(lid) ) {
                ent = (BaseEntity)marked.get(lid);
                marked.remove(lid);
                cache.put(lid, ent);
                return ent;
            }
            try {
                Transaction trans = Transaction.getCurrent(null);

                trans.begin();
                cname = getClass().getName();
                cname = cname.substring(0, cname.length()-8) + "Entity";
                ent = (BaseEntity)Class.forName(cname).newInstance();
                ent.load(trans, oid);
                cache.put(lid, ent);
                trans.end();
                return ent;
            }
            catch( PersistenceException e ) {
                e.printStackTrace();
                throw new FindException(e.getMessage());
            }
            catch( TransactionException e ) {
                e.printStackTrace();
                throw new FindException(e.getMessage());
            }
            catch( ClassCastException e ) {
                throw new FindException("Specified class is not an entity: " +
                                        cname);
            }
            catch( ClassNotFoundException e ) {
                throw new FindException("Specified class could not be found " +
                                        cname);
            }
            catch( InstantiationException e ) {
                throw new FindException("Specified entity class could not " +
                                        "be loaded: " + cname);
            }
            catch( IllegalAccessException e ) {
                throw new FindException("Specified entity class does not " +
                                        "have an accessible constructor: " +
                                        cname);
            }
        }
    }

    public void remove(Identifier id, long oid)
        throws RemoteException, TransactionException {
        Transaction trans = Transaction.getCurrent(id);
        boolean proc = trans.isInProcess();
        boolean success = false;

        if( !proc ) {
            trans.begin();
        }
        try {
            synchronized( cache ) {
                Long lid = new Long(oid);
                
                if( cache.containsKey(lid) ) {
                    BaseEntity ent = (BaseEntity)cache.get(lid);

                    try {
                        ent.remove(trans);
                    }
                    catch( PersistenceException e ) {
                        throw new TransactionException("Persistence error: " +
                                                       e.getMessage());
                    }
                    cache.remove(lid);
                    success = true;
                }
            }
            if( !success ) {
                // TODO: add security check here for deleting objects
                try {
                    support.remove(trans, oid);
                }
                catch( PersistenceException e ) {
                    throw new TransactionException("Persistence error: " +
                                                   e.getMessage());
                }
                success = true;
            }
        }
        finally {
            if( !proc ) {
                if( success ) {
                    try { trans.end(); }
                    catch( TransactionException e ) { }
                }
                else {
                    trans.rollback();
                }
            }
        }
    }
    
    private void sweep() {
        while( true ) {
            HashMap copy;
            Iterator it;
            long t;
            int i;
            
            try { Thread.sleep(3600000); }
            catch( InterruptedException e ) { }
            i = 0;
            copy = new HashMap();
            synchronized( cache ) {
                copy.putAll(marked);
            }
            it = copy.keySet().iterator();
            while( it.hasNext() ) {
                Long l = (Long)it.next();
                BaseEntity ent = (BaseEntity)copy.get(l);

                t = System.currentTimeMillis();
                if( false ) {
                    //if( !ent.isValid() ) { FIXME
                    synchronized( cache ) {
                        marked.remove(l);
                        i++;
                    }
                }
                else if( (t - ent.getLastTouched()) > 60000 ) {
                    //ent.invalidate(); FIXME
                    synchronized( cache ) {
                        marked.remove(l);
                        i++;
                    }
                }
            }
            System.out.println("\t" + i + " objects invalidated.");
            try { Thread.sleep(1500); }
            catch( InterruptedException e ) { }
            synchronized( cache ) {
                System.out.println("\tMarking " + cache.size() + " objects.");
                marked.putAll(cache);
                cache.clear();
            }
            System.out.println("Sweep complete.");
        }
    }
}
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examples/etc/lwp/BaseSession.javapackage com.imaginary.lwp;

import java.rmi.Naming;
import java.rmi.RemoteException;
import java.rmi.server.UnicastRemoteObject;

public abstract class BaseSession
extends UnicastRemoteObject implements Session {
    static public Session getInstance(Identifier id, Class cls) 
        throws RemoteException {
        String url = System.getProperty(LWPProperties.RMI_URL);
        ObjectServer svr;

        try {
            svr = (ObjectServer)Naming.lookup(url);
            return (Session)svr.startSession(id, cls.getName());
        }
        catch( Exception e ) {
            String msg = e.getMessage();

            if( msg == null ) {
                msg = "";
            }
            e.printStackTrace();
            throw new RemoteException(msg);
        }
    }
    
    public BaseSession() throws RemoteException {
        super();
    }
}
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examples/etc/lwp/ConfigurationException.javapackage com.imaginary.lwp;

/**
 * The base exception class for all configuration-related problems.
 * <BR>
 * Last modified $Date$
 * @version $Revision$
 * @author George Reese (borg@imaginary.com)
 */
public class ConfigurationException extends RuntimeException {
    /**
     * Empty constructor for serialization and nothing else.
     */
    public ConfigurationException() {
        super();
    }
    
    /**
     * Constructs a new exception for the specified reason.
     * @param rsn the reason message for the exception
     */
    public ConfigurationException(String rsn) {
        super(rsn);
    }
}
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examples/etc/lwp/Entity.javapackage com.imaginary.lwp;

import java.rmi.Remote;
import java.rmi.RemoteException;

public interface Entity extends Remote {
    String getLastUpdateID() throws RemoteException;

    long getLastUpdateTime() throws RemoteException;
    
    long getObjectID() throws RemoteException;

    BaseFacade getFacade() throws RemoteException;

    boolean isChanged(long luit) throws RemoteException;
}
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examples/etc/lwp/FacadeReuseException.java/* $Id: FacadeReuseException.java,v 1.1 1999/10/06 03:19:13 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.lwp;

/**
 * Represents an attempt to reuse a reference that has already been
 * assigned an entity.
 * <BR>
 * Last modified $Date: 1999/10/06 03:19:13 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class FacadeReuseException extends RuntimeException {
    /**
     * Empty constructor.
     */
    public FacadeReuseException() {
        super();
    }

    /**
     * Exception with text.
     * @param rsn the reason for the exception
     */
    public FacadeReuseException(String rsn) {
        super(rsn);
    }
}
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examples/etc/lwp/FindException.javapackage com.imaginary.lwp;

public class FindException extends Exception {
    public FindException() {
        super();
    }

    public FindException(String rsn) {
        super(rsn);
    }
}
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examples/etc/lwp/Home.javapackage com.imaginary.lwp;

import java.rmi.Remote;
import java.rmi.RemoteException;
import java.util.Collection;

public interface Home extends Remote {
    Collection find(Identifier id, SearchCriteria crit)
        throws FindException, RemoteException, TransactionException;

    Entity findByObjectID(Identifier id, long oid)
        throws FindException, PersistenceException, RemoteException;

    void remove(Identifier id, long oid)
        throws RemoteException, TransactionException;
}
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examples/etc/lwp/Identifier.javapackage com.imaginary.lwp;

import java.io.Serializable;
import java.net.MalformedURLException;
import java.rmi.Naming;
import java.rmi.NotBoundException;
import java.rmi.RemoteException;
import java.security.SecureRandom;
import java.util.ArrayList;
import java.util.Date;
import java.util.HashMap;
import java.util.Iterator;
import java.util.Locale;
import java.util.Map;

/**
 * A client token for identifying itself to the server. When a user
 * logs in to the system successfully, the client is provided with
 * an <CODE>Identifier</CODE> instance that it passes back to the
 * server any time it is involved in a transaction. The server then
 * uses that identifier to validate access to the resource in question.
 * <BR>
 * Last modified $Date: 1999/11/20 17:33:19 $
 * @version $Revision: 1.4 $
 * @author George Reese (borg@imaginary.com)
 */
public class Identifier implements Serializable {
    /**
     * A class that keeps track of an authenticated ID with the last time
     * it was touched.
     */
    private class AuthenticationMonitor {
        /**
         * The authenticated ID
         */
        public Identifier id;
        /**
         * The time it was last touched.
         */
        public long       lastTouched;
    };
    
    /**
     * A list of already authenticated people.
     */
    static private HashMap      authenticated = new HashMap();
    /**
     * Stores the current identifiers for a client.
     */
    static private HashMap      identifiers   = new HashMap();
    /**
     * The random key generator.
     */
    static private SecureRandom randomizer    = null;
    /**
     * The server's ID.
     */
    static private Identifier   serverID      = null;
    
    /**
     * Provides a client application with its identifier so that
     * it can pass it to a transactional method.
     * @return the current client identifier
     */
    static public Identifier currentIdentifier() {
        return currentIdentifier((AuthenticationRole)null);
    }

    /**
     * @param cred a credentials object to use for the role
     * @return the current identifier for the role with the specified
     * credentials
     */
    static public Identifier currentIdentifier(Object cred) {
        return (Identifier)identifiers.get(new AuthenticationRole(cred));
    }
    
    /**
     * @param r the role whose identifier is being sought
     * @return the current identifier for the specified role
     */
    static public Identifier currentIdentifier(AuthenticationRole r) {
        return (Identifier)identifiers.get(r);
    }

    /**
     * Generates a secure, random long used for key generation.
     * @return a random long
     */
    static private long getRandomNumber() {
        byte[] value = new byte[60];
        long l = 0;

        if( randomizer == null ) {
            randomizer = new SecureRandom();
        }            
        randomizer.nextBytes(value);
        for(int i=0; i<60; i++) {
            l = l + (value[i]<<i);
        }
        return l;
    }

    static public Identifier getServerID() {
        if( serverID == null ) {
            serverID = new Identifier("LWPSERVER");
        }
        return serverID;
    }
    
    /**
     * Looks through the list of authenticated users for
     * any authentication matching the specified identifier.
     * @param id the identifier being validated
     * @return true if the id was created by this server
     */
    static boolean isAuthenticated(Identifier id) {
        synchronized( authenticated ) {
            Iterator it;
            HashMap map;

            
            if( id == null ) {
                System.out.println("ID was null.");
                return false;
            }
            if( id.userID.equals("LWPSERVER") ) {
                if( id.key == getServerID().key ) {
                    return true;
                }
                else {
                    return false;
                }
            }
            if( !authenticated.containsKey(id.userID) ) {
                return false;
            }
            map = (HashMap)authenticated.get(id.userID);
            it = map.entrySet().iterator();
            while( it.hasNext() ) {
                Map.Entry ent = (Map.Entry)it.next();
                AuthenticationMonitor mon;
                
                mon = (AuthenticationMonitor)ent.getValue();
                if( mon.id.key == id.key ) {
                    mon.lastTouched = (new Date()).getTime();
                    return true;
                }
            }
            return false;
        }
    }
    
    /**
     * Authenticates the specified user ID against the specified password.
     * This method finds the server and sends the user ID and password
     * to it for authentication.  If the password does not match the
     * currently stored password, then an exception is thrown. Otherwise
     * it will store the identifier the server hands back. This method
     * authenticates for a default role.
     * @param uid the user ID of the person using the system
     * @param pw the password of the user to use for authentication
     * @throws com.imaginary.lwp.AuthenticationException the login attempt
     * failed
     */
    static public Identifier login(String uid, String pw)
        throws AuthenticationException {
        return login(uid, pw, null);
    }

    /**
     * Authenticates the specified user ID against the specified password.
     * This method finds the server and sends the user ID and password
     * to it for authentication.  If the password does not match the
     * currently stored password, then an exception is thrown. Otherwise
     * it will store the identifier the server hands back.
     * @param uid the user ID of the person using the system
     * @param pw the password of the user to use for authentication
     * @param r the role under which the user is being authenticated
     * @throws com.imaginary.lwp.AuthenticationException the login attempt
     * failed
     */
    static public Identifier login(String uid, String pw, AuthenticationRole r)
        throws AuthenticationException {
        String url = System.getProperty(LWPProperties.RMI_URL);
        ObjectServer server;

        try {
            Identifier id;

            server = (ObjectServer)Naming.lookup(url);
            id = server.login(uid, pw, r);
            if( id != null ) {
                identifiers.put(r, id);
            }
            return id;
        }
        catch( MalformedURLException e ) {
            throw new AuthenticationException(e);
        }
        catch( NotBoundException e ) {
            throw new AuthenticationException(e);
        }
        catch( RemoteException e ) {
            throw new AuthenticationException(e);
        }
    }

    /**
     * A thread that goes through the list of authenticated users and
     * throws out people who have not touched the system in a while.
     */
    static void monitor() {
        Thread t = new Thread() {
            public void run() {
                ArrayList uids = new ArrayList();
                
                while( true ) {
                    Iterator keys;
                    
                    try { Thread.sleep(600000); }
                    catch( InterruptedException e ) { }
                    synchronized( authenticated ) {
                        Iterator it = authenticated.keySet().iterator();

                        while( it.hasNext() ) {
                            uids.add(it.next());
                        }
                    }
                    keys = uids.iterator();
                    while( keys.hasNext() ) {
                        String uid = (String)keys.next();
                        long time = (new Date()).getTime();
                        
                        try { Thread.sleep(1000); }
                        catch( InterruptedException e ) { }
                        synchronized( authenticated ) {
                            if( authenticated.containsKey(uid) ) {
                                HashMap map = (HashMap)authenticated.get(uid);
                                Iterator roles = map.keySet().iterator();

                                while( roles.hasNext() ) {
                                    AuthenticationRole r;
                                    AuthenticationMonitor mon;
                                    long diff;
                                    
                                    r = (AuthenticationRole)roles.next();
                                    mon = (AuthenticationMonitor)map.get(r);
                                    diff = time - mon.lastTouched;
                                    // 30 minutes
                                    if( diff > 1800000 ) {
                                        map.remove(r);
                                        if( map.size() < 1 ) {
                                            authenticated.remove(uid);
                                        }
                                    }
                                }
                            }
                        }       
                    }            
                }
            }
        };

        t.setPriority(Thread.MIN_PRIORITY);
        t.start();
    }

    /**
     * This implementation currently only verifies that the user is
     * authenticated.
     */
    static boolean validateCreate(Identifier id, BaseEntity ent) {
        return isAuthenticated(id);
    }

    static boolean validateRead(Identifier id, BaseEntity ent) {
        return isAuthenticated(id);
    }
    
    /**
     * This implementation currently only verifies that the user is
     * authenticated.
     */
    static boolean validateRemove(Identifier id, BaseEntity ent) {
        return isAuthenticated(id);
    }

    /**
     * This implementation currently only verifies that the user is
     * authenticated.
     */
    static boolean validateStore(Identifier id, BaseEntity ent) {
        return isAuthenticated(id);
    }
    
    /**
     * A token that makes sure this identifier works only for this
     * session.
     * @serial
     */
    private long               key    = -1L;
    /**
     * The user ID associated with this user.
     * @serial
     */
    private String             userID = null;

    /**
     * Empty constructor required by serialization.
     */
    public Identifier() {
        super();
    }
    
    /**
     * Constructs an identifier associated with a specific system user
     * under a default role.
     * @param uid the user ID of the person this identifier represents
     */
    Identifier(String uid) {
        this(uid, null);
    }

    /**
     * Constructs an identifier associated with the specified user under
     * the specified role.
     * @param uid the user ID this identifier represents
     * @param r the role under which this UID is authenticated
     */
    Identifier(String uid, AuthenticationRole r) {
        synchronized( authenticated ) {
            if( authenticated.containsKey(uid) ) {
                HashMap map = (HashMap)authenticated.get(uid);
                
                if( map.containsKey(r) ) {
                    AuthenticationMonitor mon;

                    mon = (AuthenticationMonitor)map.get(r);
                    key = mon.id.key;
                    userID = mon.id.userID;
                    mon.lastTouched = (new Date()).getTime();
                }
                else {
                    AuthenticationMonitor mon = new AuthenticationMonitor();

                    key = getRandomNumber();
                    if( uid.equals("guest") ) {
                        userID = "guest" + key;
                        if( userID.length() > 15 ) {
                            userID = userID.substring(0, 14);
                        }
                    }
                    else {
                        userID = uid;
                    }
                    mon.id = this;
                    mon.lastTouched = (new Date()).getTime();
                    map.put(r, mon);
                }
            }
            else {
                AuthenticationMonitor mon = new AuthenticationMonitor();
                HashMap map = new HashMap();
                
                key = getRandomNumber();
                if( uid.equals("guest") ) {
                    userID = "guest" + key;
                    if( userID.length() > 15 ) {
                        userID = userID.substring(0, 14);
                    }
                }
                else {
                    userID = uid;
                }
                mon.id = this;
                mon.lastTouched = (new Date()).getTime();
                map.put(r, mon);
                authenticated.put(uid, map);
            }
        }
    }
    
    /**
     * @param the object to compare to
     * @return true if the object is an <CODE>Identifier</CODE> and it
     * shares the same key as this object
     */
    public boolean equals(Object ob) {
        if( ob instanceof Identifier ) {
            Identifier id = (Identifier)ob;

            if( key != id.key ) {
                return false;
            }
            return true;
        }
        return false;
    }

    /**
     * @return the user ID associated with this identifier
     */
    public String getUserID() {
        return userID;
    }

    /**
     * A hash code based on the key.
     */
    public int hashCode() {
        return (new Long(key)).hashCode();
    }

    /**
     * @return the return value from <CODE>toString()</CODE>
     * @see #toString()
     */
    public String toLocaleString(Locale loc) {
        return toString();
    }
    
    /**
     * @return a human-readable version of this identifier
     */
    public String toString() {
        return userID;
    }
}
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examples/etc/lwp/jdbc/JDBCAuthenticator.java/* $Id: JDBCAuthenticator.java,v 1.1 1999/11/07 19:32:30 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.lwp.jdbc;

import com.imaginary.lwp.Authenticator;
import com.imaginary.lwp.AuthenticationException;
import com.imaginary.lwp.AuthenticationRole;
import java.sql.Connection;
import java.sql.PreparedStatement;
import java.sql.ResultSet;
import java.sql.SQLException;

/**
 * Implements the <CODE>Authenticator</CODE> interface to authenticate
 * a user ID/password against values stored in a database. This class
 * expects the following table structure:
 * <TABLE>
 * <TR>
 * <TH><CODE>LWP_USER</CODE></TH>
 * </TR>
 * <TR>
 * <TD><CODE>USER_ID (VARCHAR(25))</CODE></TD>
 * </TR>
 * <TR>
 * <TD><CODE>PASSWORD (VARCHAR(25))</CODE></TD>
 * </TR>
 * </TABLE>
 * If you want a more complex authentication scheme, you should
 * write your own <CODE>Authenticator</CODE> implementation.
 * <P>
 * This implementation ignores all role information and just authenticates
 * base on UID/PW.
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:30 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class JDBCAuthenticator implements Authenticator {
    /**
     * The SQL SELECT statement.
     */
    static public final String SELECT =
        "SELECT PASSWORD FROM LWP_USER WHERE USER_ID = ?";
    
    /**
     * Authenticates the specified user ID against the specified
     * password.
     * @param uid the user ID to authenticate
     * @param pw the password to use for authentication
     * @throws com.imaginary.lwp.AuthenticationException the
     * user ID failed to authenticate against the specified password
     */
    public void authenticate(String uid, String pw)
        throws AuthenticationException {
        Connection conn = null;
        
        try {
            PreparedStatement stmt;
            String actual;
            ResultSet rs;
            
            conn = JDBCTransactionImpl.getJDBCConnection();
            stmt = conn.prepareStatement(SELECT);
            stmt.setString(1, uid);
            rs = stmt.executeQuery();
            if( !rs.next() ) {
                throw new AuthenticationException("Invalid user ID or " +
                                                  "password.");
            }
            actual = rs.getString(1);
            if( rs.wasNull() ) {
                throw new AuthenticationException("No password specified for "+
                                                  uid);
            }
            if( !actual.equals(pw) ) {
                throw new AuthenticationException("Invalid user ID or " +
                                                  "password.");
            }
            conn.commit();
        }
        catch( SQLException e ) {
            e.printStackTrace();
            throw new AuthenticationException(e);
        }
        finally {
            if( conn != null ) {
                try { conn.close(); }
                catch( SQLException e ) { }
            }
        }
    }
    
    /**
     * Authenticates the specified user ID against the specified
     * password.
     * @param uid the user ID to authenticate
     * @param pw the password to use for authentication
     * @param r this is ignored
     * @throws com.imaginary.lwp.AuthenticationException the
     * user ID failed to authenticate against the specified password
     */
    public void authenticate(String uid, String pw, AuthenticationRole r)
        throws AuthenticationException {
        authenticate(uid, pw);
    }
}
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examples/etc/lwp/jdbc/JDBCGenerator.java/* $Id: JDBCGenerator.java,v 1.1 1999/11/07 19:32:30 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.lwp.jdbc;

import com.imaginary.lwp.SequenceException;
import com.imaginary.lwp.SequenceGenerator;
import java.sql.Connection;
import java.sql.PreparedStatement;
import java.sql.ResultSet;
import java.sql.SQLException;

/**
 * A JDBC-based sequence generator that implements LWP's
 * <CODE>SequenceGenerator</CODE> interface. To use this sequence
 * generator, your database must have the following data model:
 * <PRE>
 * CREATE TABLE ORA_SEQGEN (
 *     NAME           VARCHAR(25)     NOT NULL PRIMARY KEY,
 *     NEXT_SEQ       BIGINT          NOT NULL DEFAULT 1,
 *     LUTS           BIGINT          NOT NULL);
 * 
 * CREATE UNIQUE INDEX SEQGEN_IDX ON ORA_SEQGEN(NAME, LUTS);
 * </PRE>
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:30 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class JDBCGenerator extends SequenceGenerator {
    /**
     * The SQL to insert a new sequence number in the table.
     */
    static public final String INSERT =
        "INSERT INTO ORA_SEQGEN (NAME, NEXT_SEQ, LUTS) " +
        "VALUES(?, ?, ?)";

    /**
     * Selects the next sequence number from the database.
     */
    static public final String SELECT = 
        "SELECT NEXT_SEQ, LUTS " +
        "FROM ORA_SEQGEN " +
        "WHERE NAME = ?";

    /**
     * The SQL to one-up the current sequence number.
     */
    static public final String UPDATE =
        "UPDATE ORA_SEQGEN " +
        "SET NEXT_SEQ = ?, " +
        "LUTS = ? " +
        "WHERE NAME = ? " +
        "AND LUTS = ?";

    /**
     * Creates a new sequence.
     * @param conn the JDBC connection to use
     * @param seq the sequence name
     * @throws java.sql.SQLException a database error occurred
     */
    private void createSequence(Connection conn, String seq)
        throws SQLException {
        PreparedStatement stmt = conn.prepareStatement(INSERT);

        stmt.setString(1, seq);
        stmt.setLong(2, 1L);
        stmt.setLong(3, (new java.util.Date()).getTime());
        stmt.executeUpdate();
    }

    /**
     * Generates a sequence for the specified sequence in accordance with
     * the <CODE>SequenceGenerator</CODE> interface.
     * @param seq the name of the sequence to generate
     * @return the next value in the sequence
     * @throws com.imaginary.lwp.SequenceException an error occurred
     * generating the sequence
     */
    public synchronized long generate(String seq) throws SequenceException {
        Connection conn = null;
        
        try {
            PreparedStatement stmt;
            ResultSet rs;
            long nid, lut, tut;
            
            conn = JDBCTransactionImpl.getJDBCConnection();
            stmt = conn.prepareStatement(SELECT);
            stmt.setString(1, seq);
            rs = stmt.executeQuery();
            if( !rs.next() ) {
                try {
                    createSequence(conn, seq);
                }
                catch( SQLException e ) {
                    String state = e.getSQLState();

                    // if a duplicate was found, retry sequence generation
                    if( state.equalsIgnoreCase("SQL0803N") ) {
                        return generate(seq);
                    }
                    throw new SequenceException("Database error: " +
                                                e.getMessage());
                }
                return 0L;
            }
            nid = rs.getLong(1);
            lut = rs.getLong(2);
            tut = (new java.util.Date()).getTime();
            if( tut == lut ) {
                tut++;
            }
            stmt = conn.prepareStatement(UPDATE);
            stmt.setLong(1, nid+1);
            stmt.setLong(2, tut);
            stmt.setString(3, seq);
            stmt.setLong(4, lut);
            try {
                stmt.executeUpdate();
                conn.commit();
            }
            catch( SQLException e ) {
                String state = e.getSQLState();

                // someone else grabbed the row,
                // we need to try again
                if( state.equals("SQL0100W") ) {
                    return generate(seq);
                }
                throw new SequenceException("Database error: " +
                                            e.getMessage());
            }
            return nid;
        }
        catch( SQLException e ) {
            throw new SequenceException("Database error: " +
                                        e.getMessage());
        }
        finally {
            if( conn != null ) {
                try { conn.close(); }
                catch( SQLException e ) { }
            }
        }
    }
}
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examples/etc/lwp/jdbc/JDBCJoin.java/* $Id: JDBCJoin.java,v 1.1 1999/11/07 19:32:31 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.lwp.jdbc;

import java.io.Serializable;

/**
 * Represents a join between two tables. The join is constructed with two
 * <CODE>&lt;TABLE&gt;.&lt;COLUMN&gt;</CODE> strings. For example, if
 * a <CODE>BOOK</CODE> table is joined to a <CODE>AUTHOR</CODE> table,
 * this object might be constructed as:
 * <PRE>
 * JDBCJoin join = new JDBCJoin("BOOK.AUTHOR", "AUTHOR.AUTHOR_ID");
 * </PRE>
 * The result is a join that looks like:
 * <PRE>
 * BOOK.AUTHOR = AUTHOR.AUTHOR_ID
 * </PRE>
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:31 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class JDBCJoin implements Serializable {
    /**
     * The first table in the join.
     * @serial
     */
    private String first = null;
    /*
     * The second table in the join.
     * @serial
     */
    private String second  = null;

    /**
     * Constructor required by serialization.
     */
    public JDBCJoin() {
        super();
    }

    /**
     * Constructs a new join that joins using the first field to the
     * second field.
     * @param f the first field
     * @param s the second field
     */
    public JDBCJoin(String f, String s) {
        super();
        first = f;
        second = s;
    }

    /**
     * Converts the join into SQL.
     * @return the SQL for the join
     */
    public String toString() {
        return (first + " = " + second);
    }
}
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examples/etc/lwp/jdbc/JDBCSupport.javapackage com.imaginary.lwp.jdbc;

import com.imaginary.lwp.BaseFacade;
import com.imaginary.lwp.FindException;
import com.imaginary.lwp.PersistenceSupport;
import com.imaginary.lwp.SearchBinding;
import com.imaginary.lwp.SearchCriteria;
import com.imaginary.lwp.Transaction;
import com.imaginary.util.DistributedList;
import java.sql.Connection;
import java.sql.PreparedStatement;
import java.sql.ResultSet;
import java.sql.ResultSetMetaData;
import java.sql.SQLException;
import java.util.ArrayList;
import java.util.Collection;
import java.util.HashMap;
import java.util.Iterator;

/**
 * Persistence support for JDBC-based persistence.
 * <BR>
 * Last modified $Date: 1999/11/20 17:33:19 $
 * @version $Revision: 1.2 $
 * @author George Reese (borg@imaginary.com)
 */
public abstract class JDBCSupport implements PersistenceSupport {
    /**
     * Binds the search bindings to the statement in progress.
     * @param stmt the statement being set up
     * @param ind the index to start binding at
     * @param bindings the bindings to bind
     * @throws com.imaginary.lwp.FindException
     * @throws java.sql.SQLException an error occurred binding the bindings
     * to the statement
     */
    private void bind(PreparedStatement stmt, int ind, Iterator bindings)
        throws FindException, SQLException  {
        while( bindings.hasNext() ) {
            SearchBinding bdg = (SearchBinding)bindings.next();
            Object val = bdg.getValue();
            
            if( val instanceof SearchCriteria ) {
                SearchCriteria sc = (SearchCriteria)val;

                bind(stmt, ind, sc.bindings());
            }
            else if( val instanceof BaseFacade ) {
                BaseFacade ref = (BaseFacade)val;

                stmt.setLong(ind++, ref.getObjectID());
            }
            else {
                stmt.setObject(ind++, val);
            }
        }
    }

    /**
     * Executes a search for objects meeting the specified criteria
     * using the specified transaction.
     * @param tr the transaction to use for the find operation
     * @param sc the search criteria to base the find on
     * @return an iterator of matching objects
     * @throws com.imaginary.lwp.FindException an error occurred
     * searching for objects meeting the search criteria
     */
    public Collection find(Transaction tr, SearchCriteria sc)
        throws FindException {
        Iterator bindings = sc.bindings();
        DistributedList list = new DistributedList();
        String sql = getFindSQL(sc);

        try {
            JDBCTransaction trans;
            Connection conn;

            trans = (JDBCTransaction)tr;
            try {
                conn = trans.getConnection();
            }
            catch( Exception e ) {
                e.printStackTrace();
                return null;
            }
            PreparedStatement stmt = conn.prepareStatement(sql);
            ResultSetMetaData meta;
            ResultSet rs;
            int cc;

            bind(stmt, 1, bindings);
            rs = stmt.executeQuery();
            meta = rs.getMetaData();
            cc = meta.getColumnCount();
            while( rs.next() ) {
                HashMap map = new HashMap();
                long oid = rs.getLong(1);
                String cls = rs.getString(2);
                
                for(int i=3; i<=cc; i++) {
                    String tbl = meta.getTableName(i).toUpperCase();
                    String name = meta.getColumnLabel(i).toUpperCase();
                    Object val = rs.getObject(i);

                    if( tbl.equals("") ) {
                        tbl = getPrimaryTable().toUpperCase();
                    }
                    name = tbl + "." + name;
                    if( rs.wasNull() ) {
                        val = null;
                    }
                    map.put(name, val);
                }
                list.add(getFacade(oid, cls, map));
            }
            return list;
        }
        catch( SQLException e ) {
            throw new FindException("Database error: " + e.getMessage());
        }
    }

    /**
     * Provides the reference object for objects supported by this
     * persistence support object.
     * @param oid the object ID of the desired object
     * @param cls the reference class name
     * @param vals the initial cache values
     * @return an instance of the reference class pointing to the specified
     * object
     * @throws com.imaginary.lwp.FindException the specified class could not
     * be loaded
     */
    public final BaseFacade getFacade(long oid, String cls, HashMap vals)
        throws FindException {
        try {
            BaseFacade ref;

            ref = (BaseFacade)Class.forName(cls).newInstance();
            ref.assign(oid, vals);
            return ref;
        }
        catch( Exception e ) {
            throw new FindException("Database error: " + e.getMessage());
        }
    }

    /**
     * Special method for building a <CODE>SELECT</CODE> statement that
     * will perform a search using the named search critieria.
     * @param sc the search criteria to build SQL from
     * @return the SQL that performs the select
     * @throws com.imaginary.lwp.FindException the SQL could not be built
     */
    protected String getFindSQL(SearchCriteria sc) throws FindException {
        StringBuffer sql = new StringBuffer("SELECT ");
        ArrayList tables = new ArrayList();
        String where, order;
        Iterator it;
        
        sql.append(getPrimaryTable() + "." + mapField("objectID"));
        sql.append(", " + getPrimaryTable() + ".CRT_CLASS");
        tables.add(getPrimaryTable());
        it = sc.preloads();
        while( it.hasNext() ) {
            String fld = mapField((String)it.next());
            int i = fld.indexOf(".");
            String tbl;

            if( i != -1 ) {
                tbl = fld.substring(0, i);
                if( !tables.contains(tbl) ) {
                    tables.add(tbl);
                }
            }
            sql.append(", ");
            sql.append(fld);
        }
        where = getWhere(sc.bindings(), tables);
        order = getOrder(sc.sorts(), tables);
        it = tables.iterator();
        sql.append(" FROM ");
        while( it.hasNext() ) {
            sql.append((String)it.next());
            if( it.hasNext() ) {
                sql.append(", ");
            }
        }
        if( where.length() > 0 ) {
            sql.append(" WHERE ");
            sql.append("(" + where + ")");
        }
        else if( tables.size() > 1 ) {
            sql.append(" WHERE ");
        }
        it = tables.iterator();
        while( it.hasNext() ) {
            String tbl = (String)it.next();
            JDBCJoin join;
            
            if( tbl.equals(getPrimaryTable()) ) {
                continue;
            }
            join = getJoin(tbl);
            sql.append(" AND " + join.toString() + " ");
        }
        if( order.length() > 0 ) {
            sql.append(" ORDER BY " + order);
        }
        return sql.toString();
    }

    /**
     * Given a table, this method needs to provide a portion of a
     * <CODE>WHERE</CODE> clause that supports joining to the specified
     * table.
     * @param tbl the table to join to
     * @return the join object that represents a join for the primary
     * table to the specified table
     * @throws com.imaginary.lwp.FindException a join could not be constructed
     */
    protected abstract JDBCJoin getJoin(String tbl) throws FindException;

    /**
     * Provides the <CODE>ORDER BY</CODE> clause to support ordering of
     * the results.
     * @param sorts the sort criteria from the search criteria object
     * @param a pass by reference thing where any new tables that need
     * to be joined to are added to this list
     * @return a string with the <CODE>ORDER BY</CODE> clause
     * @throws com.imaginary.lwp.FindException the clause could not be
     * built
     */
    private String getOrder(Iterator sorts, ArrayList tables)
        throws FindException {
        StringBuffer order = null;

        if( !sorts.hasNext() ) {
            return "";
        }
        do {
            String col = (String)sorts.next();
            int i;

            if( order == null ) {
                order = new StringBuffer();
            }
            else {
                order.append(", ");
            }
            col = mapField(col);
            order.append(col);
            i = col.indexOf(".");
            if( i != -1 ) {
                String tbl = col.substring(0, i);

                if( !tables.contains(tbl) ) {
                    tables.add(tbl);
                }
            }
        } while( sorts.hasNext() );
        return order.toString();
    }

    /**
     * Implemented by subclasses to provide the name of the primary
     * table for storing objects supported by this class.
     * @return the name of the primary table
     */
    protected abstract String getPrimaryTable();

    /**
     * Provides the <CODE>WHERE</CODE> clause to support a find.
     * @param bindings the search bindings from the search criteria object
     * @param a pass by reference thing where any new tables that need
     * to be joined to are added to this list
     * @return a string with the <CODE>WHERE</CODE> clause
     * @throws com.imaginary.lwp.FindException the clause could not be
     * built
     */
    private String getWhere(Iterator bindings, ArrayList tables)
        throws FindException {
        StringBuffer where = null;

        if( !bindings.hasNext() ) {
            return "";
        }
        do {
            SearchBinding bdg = (SearchBinding)bindings.next();
            Object val = bdg.getValue();
            String fld = bdg.getField();

            if( where == null ) {
                where = new StringBuffer();
            }
            else {
                where.append(" " + bdg.getBoolean().toString() + " ");
            }
            if( val instanceof SearchCriteria ) {
                SearchCriteria sc = (SearchCriteria)val;

                where.append("(");
                where.append(getWhere(sc.bindings(), tables));
                where.append(")");
            }
            else {
                int i;
                
                fld = mapField(fld);
                where.append(fld);
                i = fld.indexOf(".");
                if( i != -1 ) {
                    String tbl = fld.substring(0, i);

                    if( !tables.contains(tbl) ) {
                        tables.add(tbl);
                    }
                }
                where.append(" " + bdg.getOperator().toString() + " ?");
            }
        } while( bindings.hasNext() );
        if( where == null ) {
            return "";
        }
        else {
            return where.toString();
        }
    }

    /**
     * Maps a field from the supported object's attributes to a database
     * field.
     * @param fld the Java object.attribute for the field to map
     * @return the database table to map the field to
     * @throws com.imaginary.lwp.FindException the field could not be mapped
     */
    protected abstract String mapField(String fld) throws FindException;
}
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examples/etc/lwp/jdbc/JDBCTransaction.java/* $Id: JDBCTransaction.java,v 1.1 1999/11/07 19:32:31 borg Exp $ */
/* Copyright © 1998-1999 George Reese, All Rights Reserved */
package com.imaginary.lwp.jdbc;

import com.imaginary.lwp.TransactionException;
import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;
import java.util.Hashtable;
import java.util.Properties;
import java.util.StringTokenizer;

/**
 * Prescribes methods specific to JDBC transactions.
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:31 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public interface JDBCTransaction {
    /**
     * Commits the transaction.
     * @throws com.imaginary.lwp.TransactionException a database error occurred
     */
    void commit() throws TransactionException;

    /**
     * Provides a JDBC connection.
     * @return the JDBC connection for this transaction
     * @throws java.sql.SQLException a database error occurred
     */
    Connection getConnection() throws SQLException;

    /**
     * Rolls back the transaction.
     * @throws com.imaginary.lwp.TransactionException a database error occurred
     */
    void rollback() throws TransactionException;
}
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examples/etc/lwp/jdbc/JDBCTransactionImpl.java/* $Id: JDBCTransactionImpl.java,v 1.1 1999/11/07 19:32:31 borg Exp $ */
/* Copyright © 1998-1999 George Reese, All Rights Reserved */
package com.imaginary.lwp.jdbc;

import com.imaginary.lwp.Transaction;
import com.imaginary.lwp.TransactionException;
import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;
import java.util.Hashtable;
import java.util.Properties;
import java.util.StringTokenizer;

/**
 * Implements the <CODE>Transaction</CODE> interface for support
 * of JDBC transactions.
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:31 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class JDBCTransactionImpl
extends Transaction implements JDBCTransaction {
    static public Connection getJDBCConnection() throws SQLException {
        String url = System.getProperty("imaginary.lwp.jdbcURL");
        String uid = System.getProperty("imaginary.lwp.user");
        String pw = System.getProperty("imaginary.lwp.password");
        Properties p = new Properties();
        
        if( uid != null ) {
            p.put("user", uid);
        }
        if( pw != null ) {
            p.put("password", pw);
        }
        return DriverManager.getConnection(url, p);
    }
    
    private Connection connection = null;

    /**
     * Constructs a new transaction.
     */
    public JDBCTransactionImpl() {
        super();
    }
    
    /**
     * Sends a commit to the connection currently in use.
     * @throws com.imaginary.lwp.TransactionException the commit failed
     */
    public void commit() throws TransactionException {
        try {
            if( connection == null ) {
                return;
            }
            if(  connection.isClosed() ) {
                throw new TransactionException("Invalid transactional state.");
            }
            connection.commit();
            connection.close();
            connection = null;
        }
        catch( SQLException e ) {
            throw new TransactionException("Database error: " +
                                           e.getMessage());
        }
    }

    /**
     * Provides a JDBC <CODE>Connection</CODE> object to the persistence
     * handler implementing a persistence for a business object. This
     * method finds the connection by loading a <CODE>DataSource</CODE>
     * from a JNDI directory and asking the data source for the
     * connection. The data source name should be provided in the
     * <B>imaginary.lwp.dataSouceName</B> system property.
     * @return the JDBC <CODE>Connection</CODE>
     * @throws java.sql.SQLException an error occurred creating the
     * connection from the data source
     */
    public Connection getConnection() throws SQLException {
        if( connection == null ) {
            connection = getJDBCConnection();
            try {
                connection.setAutoCommit(false);
            }
            catch( SQLException e ) {
            }
        }
        return connection;
    }

    /**
     * Tells the current connection to rollback.
     */
    public void rollback() {
        try {
            if( connection == null ) {
                return;
            }
            if(  connection.isClosed() ) {
                throw new NullPointerException();
            }
            connection.rollback();
            connection.close();
            connection = null;
        }
        catch( SQLException e ) {
           e.printStackTrace();
        }
    }
}
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examples/etc/lwp/LookupException.javapackage com.imaginary.lwp;

public class LookupException extends Exception {
    public LookupException() {
        super();
    }

    public LookupException(String rsn) {
        super(rsn);
    }
}
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examples/etc/lwp/LWPProperties.javapackage com.imaginary.lwp;

public abstract class LWPProperties {
    static public final String AUTHENTICATOR = "imaginary.lwp.authenticator";
    
    static public final String DSN           = "imaginary.lwp.dsn";
    
    static public final String HNDLR_PREFIX  = "imaginary.lwp.handler.";

    static public final String JDBC_DRIVER   = "imaginary.lwp.persist.driver";

    static public final String JDBC_PROPS    = "imaginary.lwp.persist.props";

    static public final String JDBC_TIMEOUT  = "imaginary.lwp.jdbc.timeout";

    static public final String MAX_JDBC_CONN = "imaginary.lwp.jdbc.maxConn";
    
    static public final String PROPS_BUNDLE  = "imaginary.lwp.propsBundle";

    static public final String PROPS_FILE    = "imaginary.lwp.propsFile";
    
    static public final String RMI_URL       = "imaginary.lwp.objectServer";

    static public final String SEQ_GEN       = "imaginary.lwp.seqGenerator";
    
    static public final String XACTION       = "imaginary.lwp.xaction";
    
    static public final String TYPE_LOADER   = "imaginary.lwp.typeLoader";
}
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examples/etc/lwp/Memento.javapackage com.imaginary.lwp;

import java.lang.reflect.Field;
import java.lang.reflect.Modifier;
import java.io.Serializable;
import java.util.HashMap;
import java.util.Iterator;

/**
 * Captures the classic memento pattern for Java. The memento pattern
 * decouples a business object from its state so that systems like
 * the lightweight persistence engine can manage storage and retrieval
 * of an object's state to and from a data store.
 * <BR>
 * Last modified $Date$
 * @version $Revision$
 * @author <A href="mailto:george.reese@dasein.org">George Reese</A>
 */
public class Memento implements Serializable {
    /**
     * The bitmask meaning an attribute should not be saved.
     */
    static public final int NOSAVE =
        (Modifier.FINAL | Modifier.STATIC | Modifier.TRANSIENT);

    /**
     * Determines whether or not a given field should be saved.
     * A field should not be saved if it is final, static, or transient.
     * @param f the field to be tested
     * @return true if the field should be saved
     */
    static public boolean isSaved(Field f) {
        int mod = f.getModifiers();
        
        if( (mod & Memento.NOSAVE) == 0 ) {
            return true;
        }
        else {
            return false;
        }
    }

    /**
     * The values representing the state of the object behind this
     * memento.
     * @serial
     */
    private HashMap values = new HashMap();

    /**
     * Constructs a new, empty memento.
     */
    public Memento() {
        super();
    }

    /**
     * Constructs a memento representing the state of the specified
     * object.
     * @param ob the object to be represented
     */
    public Memento(Object ob) {
        super();
        {
            Class cls = ob.getClass();
            
            while( !cls.equals(Object.class) ) {
                Field[] attrs = cls.getDeclaredFields();
                HashMap map = new HashMap();
                
                values.put(cls, map);
                for(int i=0; i<attrs.length; i++) {
                    attrs[i].setAccessible(true);
                    if( isSaved(attrs[i]) ) {
                        try {
                            map.put(attrs[i].getName(), attrs[i].get(ob));
                        }
                        catch( IllegalAccessException e ) {
                            throw new SecurityException(e.getMessage());
                        }
                    }
                }
                cls = cls.getSuperclass();
            }
        }
    }

    /**
     * Provides the value for the attribute of the specified class.
     * @param cls the class in which the attribute is declared
     * @param attr the name of the attribute
     * @return the value of the attribute
     */
    public Object get(Class cls, String attr) {
        HashMap map;

        if( !values.containsKey(cls) ) {
            return null;
        }
        map = (HashMap)values.get(cls);
        return map.get(attr);
    }

    /**
     * Maps the values currently in the memento to the object
     * in question.
     * @param ob the object who should be assigned values from the memento
     * @throws java.lang.NoSuchFieldException the object in question does
     * not have a field for one of the memento values
     */
    public void map(Object ob) throws NoSuchFieldException {
        Iterator keys = values.keySet().iterator();

        while( keys.hasNext() ) {
            Class cls = (Class)keys.next();
            HashMap vals = (HashMap)values.get(cls);
            Iterator attrs = vals.keySet().iterator();

            while( attrs.hasNext() ) {
                String attr = (String)attrs.next();
                Object val = vals.get(attr);
                Field f = cls.getDeclaredField(attr);

                f.setAccessible(true);
                try {
                    f.set(ob, val);
                }
                catch( IllegalAccessException e ) {
                    throw new SecurityException(e.getMessage());
                }
            }
        }
    }

    /**
     * Places the specified value into the memento based on the field's
     * declaring class and name.
     * @param cls the class in which the field is declared
     * @param attr the name of the attribute
     * @param val the value being stored
     */
    public void put(Class cls, String attr, Object val) {
        HashMap map;
        
        if( values.containsKey(cls) ) {
            map = (HashMap)values.get(cls);
        }
        else {
            map = new HashMap();
            values.put(cls, map);
        }
        map.put(attr, val);
    }
}
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examples/etc/lwp/Persistent.javapackage com.imaginary.lwp;

public interface Persistent {
    String getLastUpdateID();

    long getLastUpdateTime();
    
    long getObjectID();
 
    void create(Transaction trans) throws PersistenceException;
    
    void load(Transaction trans, long oid) throws PersistenceException;

    void reload(Transaction trans) throws PersistenceException;

    void remove(Transaction trans) throws PersistenceException;
    
    void store(Transaction trans) throws PersistenceException;   
}    
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examples/etc/lwp/ObjectServer.javapackage com.imaginary.lwp;

import java.rmi.Remote;
import java.rmi.RemoteException;
import java.util.Iterator;

public interface ObjectServer extends Remote {
    Identifier login(String uid, String pw)
        throws AuthenticationException, RemoteException;
    
    Identifier login(String uid, String pw, AuthenticationRole r)
        throws AuthenticationException, RemoteException;
    
    Home lookup(Identifier id, String cname)
        throws LookupException, RemoteException;

    Session startSession(Identifier id, String cname)
        throws LookupException, RemoteException;
}
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examples/etc/lwp/ObjectServerImpl.javapackage com.imaginary.lwp;

import com.imaginary.lwp.jdbc.JDBCAuthenticator;
import com.imaginary.util.PropertyReader;
import java.io.File;
import java.rmi.Naming;
import java.rmi.RemoteException;
import java.rmi.RMISecurityManager;
import java.rmi.server.UnicastRemoteObject;
import java.util.HashMap;
import java.util.Iterator;

public class ObjectServerImpl
extends UnicastRemoteObject implements ObjectServer {
    static public void main(String[] args) {
        try {
            String bundle = System.getProperty(LWPProperties.PROPS_BUNDLE);
            Thread t;

            t = new Thread() {
                public void run() {
                    Identifier id = Identifier.getServerID();
                }
            };
            t.setPriority(Thread.MIN_PRIORITY);
            t.start();
            if( bundle != null ) {
                PropertyReader r = new PropertyReader();

                r.read(bundle);
            }
            else {
                String fname = System.getProperty(LWPProperties.PROPS_FILE);

                if( fname != null ) {
                    PropertyReader r = new PropertyReader();

                    r.read(new File(fname));
                }
            }
            Naming.rebind(System.getProperty(LWPProperties.RMI_URL),
                          new ObjectServerImpl());
        }
        catch( Exception e ) {
            e.printStackTrace();
        }
    }

    private Authenticator authenticator = null;
    private HashMap       homes         = new HashMap();
    
    private ObjectServerImpl() throws RemoteException {
        super();
        {
            String acl = System.getProperty(LWPProperties.AUTHENTICATOR);

            try {
                authenticator =(Authenticator)Class.forName(acl).newInstance();
            }
            catch( Exception e ) {
                authenticator = new JDBCAuthenticator();
            }
        }
    }

    private boolean isAuthenticated(Identifier id) {
        return Identifier.isAuthenticated(id);
    }

    public Identifier login(String uid, String pw)
        throws AuthenticationException, RemoteException {
        authenticator.authenticate(uid, pw);
        return new Identifier(uid);
    }

    public Identifier login(String uid, String pw, AuthenticationRole r)
        throws AuthenticationException, RemoteException {
        authenticator.authenticate(uid, pw, r);
        return new Identifier(uid, r);
    }

    public Home lookup(Identifier id, String cname)
        throws LookupException, RemoteException {
        String hname;
        Home home;
        int len;

        if( !isAuthenticated(id) ) {
            return null;
        }
        len = cname.length();
        if( len > 4 ) {
            if( cname.substring(len-4).equals("Impl") ) {
                hname = cname.substring(0, len-4);
            }
            else if( len > 6 ) {
                if( cname.substring(len-6).equals("Facade") ) {
                    hname = cname.substring(0, len-6);
                }
                else {
                    hname = cname;
                }
            }
            else {
                hname = cname;
            }
        }
        else {
            hname = cname;
        }
        hname = hname + "HomeImpl";
        synchronized( homes ) {
            if( homes.containsKey(hname) ) {
                return (Home)homes.get(hname);
            }
            try {
                home = (Home)Class.forName(hname).newInstance();
            }
            catch( ClassCastException e ) {
                throw new LookupException(e.getMessage());
            }
            catch( ClassNotFoundException e ) {
                throw new LookupException(e.getMessage());
            }
            catch( IllegalAccessException e ) {
                throw new LookupException(e.getMessage());
            }
            catch( InstantiationException e ) {
                throw new LookupException(e.getMessage());
            }
            homes.put(hname, home);
            return home;
        }
    }
    
    public Session startSession(Identifier id, String cname)
        throws LookupException, RemoteException {
        String sname;
        int len;
        
        if( !isAuthenticated(id) ) {
            return null;
        }
        len = cname.length();
        if( len > 7 ) {
            if( cname.substring(len-7).equals("Session") ) {
                sname = cname.substring(0, len-7);
            }
            else {
                sname = cname;
            }
        }
        else {
            sname = cname;
        }
        sname = sname + "Session";
        try {
            return (Session)Class.forName(sname).newInstance();
        }
        catch( ClassCastException e ) {
            throw new LookupException(e.getMessage());
        }
        catch( ClassNotFoundException e ) {
            throw new LookupException(e.getMessage());
        }
        catch( IllegalAccessException e ) {
            throw new LookupException(e.getMessage());
        }
        catch( InstantiationException e ) {
            throw new LookupException(e.getMessage());
        }
    }
}
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examples/etc/lwp/PersistenceException.javapackage com.imaginary.lwp;

/**
 * The base exception class for all persistence-related problems.
 * <BR>
 * Last modified $Date: 1999/10/05 21:43:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class PersistenceException extends Exception {
    /**
     * Empty constructor for serialization and nothing else.
     */
    public PersistenceException() {
        super();
    }
    
    /**
     * Constructs a new exception for the specified reason.
     * @param rsn the reason message for the exception
     */
    public PersistenceException(String rsn) {
        super(rsn);
    }
}
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examples/etc/lwp/PersistenceSupport.javapackage com.imaginary.lwp;

import java.util.Collection;

public interface PersistenceSupport {
    public abstract void create(Transaction trans, Memento mem)
        throws PersistenceException;

    public abstract Collection find(Transaction trans, SearchCriteria sc)
        throws FindException;

    public abstract void load(Transaction trans, Memento mem, long oid)
        throws PersistenceException;

    public abstract void remove(Transaction trans, long oid)
        throws PersistenceException;
    
    public abstract void store(Transaction trans, Memento mem)
        throws PersistenceException;
}
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examples/etc/lwp/SearchBinding.javapackage com.imaginary.lwp;

import java.io.Serializable;

public class SearchBinding implements Serializable {
    static final long serialVersionUID = -5110219124763741587L;

    /**
     * The name of the field being searched on.
     * @serial
     */
    private String         field         = null;
    /**
     * The boolean for the search, i.e. AND or OR.
     * @serial
     */
    private SearchBoolean  searchBoolean = SearchBoolean.AND;
    /**
     * The operator joining the field and the value in question.
     * @serial
     */
    private SearchOperator operator      = SearchOperator.EQUAL;
    /**
     * The value to which the field should be related for this query.
     * @serial
     */
    private Object         value         = null;
    
    public SearchBinding(SearchCriteria crit) {
        super();
        value = crit;
    }

    public SearchBinding(String fld, Object val) {
        super();
        field = fld;
        value = val;
    }

    public SearchBinding(SearchBoolean sb, String fld, SearchOperator oper,
                         Object val) {
        this(fld, val);
        searchBoolean = sb;
        operator = oper;
    }
    
    public SearchBoolean getBoolean() {
        return searchBoolean;
    }
    
    public String getField() {
        return field;
    }

    public SearchOperator getOperator() {
        return operator;
    }

    public Object getValue() {
        return value;
    }
}
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import java.io.Serializable;

public class SearchBoolean implements Serializable {
    static public       SearchBoolean AND              = new SearchBoolean(1);
    static public       SearchBoolean OR               = new SearchBoolean(2);
    static        final long          serialVersionUID = 7487212559751152791L;

    /**
     * An internal flag describing how this binding relates to the
     * previous binding in a search criteria.
     * @serial
     */
    private int searchBoolean = 0;
    
    public SearchBoolean() {
        super();
    }

    private SearchBoolean(int sb) {
        super();
        searchBoolean = sb;
    }

    public boolean equals(Object ob) {
        if( ob instanceof SearchBoolean ) {
            SearchBoolean op = (SearchBoolean)ob;

            return (op.searchBoolean == searchBoolean);
        }
        else {
            return false;
        }
    }

    public int hashCode() {
        return searchBoolean;
    }

    public String toString() {
        switch( searchBoolean ) {
        case 1:
            {
                return "AND";
            }
        case 2:
            {
                return "OR";
            }
        default:
            {
                return "UNKNOWN";
            }
        }
    }
}
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examples/etc/lwp/SearchCriteria.javapackage com.imaginary.lwp;

import java.io.Serializable;
import java.util.ArrayList;
import java.util.Iterator;

public class SearchCriteria implements Serializable {
    static final long serialVersionUID = 2581791631479120186L;

    /**
     * The bindings of searchable attributes and their values.
     * @serial
     */
    private ArrayList bindings  = new ArrayList();
    /**
     * Any attributes that should be preloaded with the query if the
     * data store does not automatically pull out all attributes.
     * @serial
     */
    private ArrayList preloads  = new ArrayList();
    /**
     * The fields by which the results should be sorted.
     * @serial
     */
    private ArrayList sorts     = new ArrayList();
    
    public SearchCriteria() {
        super();
    }

    public SearchCriteria(String[] pre) {
        super();
        for(int i=0; i<pre.length; i++) {
            preloads.add(pre[i]);
        }
    }
    
    public SearchCriteria(Iterator pre) {
        super();
        while( pre.hasNext() ) {
            preloads.add(pre.next());
        }
    }
    
    public void addBinding(SearchBinding sb) {
        bindings.add(sb);
    }

    public void addBinding(SearchCriteria sc) {
        bindings.add(new SearchBinding(sc));
    }

    public void addBinding(String fld, Object val) {
        bindings.add(new SearchBinding(fld, val));
    }

    public void addBinding(SearchBoolean sb, String fld,
                           SearchOperator so, Object val) {
        bindings.add(new SearchBinding(sb, fld, so, val));
    }

    public void addSort(String attr) {
        sorts.add(attr);
    }

    public void addSorts(String[] attrs) {
        for(int i=0; i<attrs.length; i++) {
            sorts.add(attrs[i]);
        }
    }

    public void addSorts(Iterator it) {
        while( it.hasNext() ) {
            sorts.add(it.next());
        }
    }
    
    public Iterator bindings() {
        return bindings.iterator();
    }

    public Iterator preloads() {
        return preloads.iterator();
    }

    public Iterator sorts() {
        return sorts.iterator();
    }
}
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import java.io.Serializable;

public class SearchOperator implements Serializable {
    static final long serialVersionUID = 5959255794938219548L;

    static public SearchOperator EQUAL         = new SearchOperator(1);
    static public SearchOperator LIKE          = new SearchOperator(2);
    static public SearchOperator NOT_EQUAL     = new SearchOperator(3);
    static public SearchOperator LESS_THAN     = new SearchOperator(4);
    static public SearchOperator LESS_EQUAL    = new SearchOperator(5);
    static public SearchOperator GREATER_THAN  = new SearchOperator(6);
    static public SearchOperator GREATER_EQUAL = new SearchOperator(7);

    /**
     * An internal flag describing which operator this is.
     * @serial
     */
    private int operator = 0;
    
    public SearchOperator() {
        super();
    }

    private SearchOperator(int oper) {
        super();
        operator = oper;
    }

    public boolean equals(Object ob) {
        if( ob instanceof SearchOperator ) {
            SearchOperator op = (SearchOperator)ob;

            return (op.operator == operator);
        }
        else {
            return false;
        }
    }

    public int hashCode() {
        return operator;
    }

    public String toString() {
        switch( operator ) {
        case 1:
            {
                return "=";
            }
        case 2:
            {
                return "LIKE";
            }
        case 3:
            {
                return "<>";
            }
        case 4:
            {
                return "<";
            }
        case 5:
            {
                return "<=";
            }
        case 6:
            {
                return ">";
            }
        case 7:
            {
                return ">=";
            }
        default:
            {
                return "UNKNOWN";
            }
        }
    }
}
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examples/etc/lwp/SequenceException.javapackage com.imaginary.lwp;

public class SequenceException extends PersistenceException {
    public SequenceException() {
        super();
    }

    public SequenceException(String rsn) {
        super(rsn);
    }
}
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examples/etc/lwp/SequenceGenerator.javapackage com.imaginary.lwp;

import com.imaginary.lwp.jdbc.JDBCGenerator;

public abstract class SequenceGenerator {
    static private long              currentNode = -1L;
    static private SequenceGenerator generator   = null;
    static private long              nextID      = -1L;
    
    static public synchronized long generateSequence(String seq)
        throws SequenceException {
        if( generator == null ) {
            String cname = System.getProperty(LWPProperties.SEQ_GEN);

            if( cname == null ) {
                generator = new JDBCGenerator();
            }
            else {
                try {
                    generator =
                        (SequenceGenerator)Class.forName(cname).newInstance();
                }
                catch( Exception e ) {
                    throw new SequenceException(e.getMessage());
                }
            }
        }
        return generator.generate(seq);
    }

    static public synchronized long nextObjectID() throws SequenceException {
        if( currentNode == -1L || nextID >= 99999L ) {
            currentNode = generateSequence("node");
            if( currentNode < 1 ) {
                nextID = 1;
            }
            else {
                nextID = 0;
            }
        }
        else {
            nextID++;
        }
        return ((currentNode*100000L) + nextID);
    }

    public SequenceGenerator() {
        super();
    }

    public abstract long generate(String seq) throws SequenceException;
}
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examples/etc/lwp/Session.javapackage com.imaginary.lwp;

import java.rmi.Remote;

public interface Session extends Remote {
    
}
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examples/etc/lwp/Transaction.javapackage com.imaginary.lwp;

import java.util.Date;
import java.util.HashMap;
import java.util.HashSet;
import java.util.Iterator;

/**
 * An abstract representation of a data storage transaction. This class
 * manages the life cycle of a data storage transaction. Applications can
 * get a transaction instance by calling <CODE>getCurrent</CODE>. The
 * transaction does not begin, however, until the <CODE>begin</CODE> method
 * is called by an application.
 * <BR>
 * Last modified $Date: 1999/11/20 17:33:19 $
 * @version $Revision: 1.7 $
 * @author George Reese (borg@imaginary.com)
 */
public abstract class Transaction {
    static private HashMap transactions = new HashMap();

    static public Transaction getCurrent(Identifier id) {
        Transaction trans;
        String cname;

        if( id == null ) {
            cname = System.getProperty(LWPProperties.XACTION);
            try {
                trans = (Transaction)Class.forName(cname).newInstance();
                trans.userID = id;
            }
            catch( Exception e ) {
                throw new ConfigurationException(e.getMessage());
            }
        }            
        synchronized( transactions ) {
            if( transactions.containsKey(id) ) {
                trans = (Transaction)transactions.get(id);
                return trans;
            }
            cname = System.getProperty(LWPProperties.XACTION);
            try {
                trans = (Transaction)Class.forName(cname).newInstance();
                trans.userID = id;
            }
            catch( Exception e ) {
                throw new ConfigurationException(e.getMessage());
            }
            transactions.put(id, trans);
        }
        return trans;
    }

    private long       timestamp = -1L;
    private HashSet    toCreate  = new HashSet();
    private HashSet    toRemove  = new HashSet();
    private HashSet    toStore   = new HashSet();
    private Identifier userID    = null;
    
    public Transaction() {
        super();
    }

    public synchronized final void begin() throws TransactionException {
        if( timestamp == -1L ) {
            timestamp = (new Date()).getTime();
        }
    }

    public abstract void commit() throws TransactionException;
    
    public synchronized final void end() throws TransactionException {
        try {
            Iterator obs;

            obs = toRemove.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();

                p.remove(this);
            }
            obs = toCreate.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();

                p.create(this);
            }
            obs = toStore.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();
                
                p.store(this);
            }
            commit();
            obs = toRemove.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();

                p.commit(this);
            }
            obs = toCreate.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();

                p.commit(this);
            }
            obs = toStore.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();
                
                p.commit(this);
            }
            toCreate.clear();
            obs = toRemove.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();
                
                //p.invalidate();
            }
            toRemove.clear();
            toStore.clear();
            Transaction.transactions.remove(userID);
        }
        catch( TransactionException e ) {
            Transaction trans;
            Iterator obs;

            e.printStackTrace();
            rollback();
            Transaction.transactions.remove(userID);
            // use a different transaction to reload everyone
            trans = Transaction.getCurrent(userID);
            obs = toRemove.iterator();
            while( obs.hasNext() ) {
                BaseEntity ob = (BaseEntity)obs.next();

                try {
                    ob.reload(trans);
                }
                catch( Exception disaster ) {
                    // remove it from the cache or something
                }
            }
            obs = toStore.iterator();
            while( obs.hasNext() ) {
                BaseEntity ob = (BaseEntity)obs.next();

                try {
                    ob.reload(trans);
                }
                catch( Exception disaster ) {
                    // remove it from the cache or something
                }
            }
            throw e;
        }
        catch( Exception e ) {
            rollback();
            throw new TransactionException(e.getMessage());
        }
        finally {
            timestamp = -1L;
        }
    }

    public boolean equals(Object ob) {
        if( !(ob instanceof Transaction) ) {
            return false;
        }
        else {
            Transaction trans = (Transaction)ob;

            return trans.userID.equals(userID);
        }
    }
    
    public synchronized final Identifier getIdentifier() {
        return userID;
    }

    public synchronized final long getTimestamp() {
        return timestamp;
    }

    synchronized final void prepareCreate(BaseEntity ob) {
        if( toCreate.contains(ob) ) {
            return;
        }
        toCreate.add(ob);
    }

    public synchronized final boolean isInProcess() {
        return (timestamp != -1L);
    }
    
    synchronized final void prepareRemove(BaseEntity ob) {
        if( toRemove.contains(ob) ) {
            return;
        }
        if( toCreate.contains(ob) ) {
            toCreate.remove(ob);
            return;
        }
        if( toStore.contains(ob) ) {
            toStore.remove(ob);
        }
        toRemove.add(ob);
    }
    
    synchronized final void prepareStore(BaseEntity ob) {
        if( toStore.contains(ob) || toCreate.contains(ob) ) {
            return;
        }
        if( toRemove.contains(ob) ) {
            return;
        }
        toStore.add(ob);
    }
    
    public abstract void rollback() throws TransactionException;
}
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examples/etc/lwp/TransactionException.javapackage com.imaginary.lwp;

/**
 * The base exception class for all transaction-related problems.
 * <BR>
 * Last modified $Date$
 * @version $Revision$
 * @author George Reese (borg@imaginary.com)
 */
public class TransactionException extends Exception {
    /**
     * Empty constructor for serialization and nothing else.
     */
    public TransactionException() {
        super();
    }
    
    /**
     * Constructs a new exception for the specified reason.
     * @param rsn the reason message for the exception
     */
    public TransactionException(String rsn) {
        super(rsn);
    }
}






examples/etc/README

I. Contents

                     I.   Contents
                     II.  Introduction
                     III. Running the Teller App
                     IV.  Pounding on the Server
                     V.   I Have No Database!

**************************************************************************
II. Introduction

The examples that span the book fall into two groups: the infrastructural
classes that make up Dasein's Lightweight Persistence Library (LWP)
and the classes that make up the banking application. LWP classes
appear in the lwp/ and util/ directories and banking classes in the bank/
directory. 

This README first shows you how to run the Teller App. Of course, the
teller app is fairly uninteresting. Its purpose is to show an
end-to-end distributed application persisting against a JDBC
database. The README therefore goes on to show you how to play with
all of the things covered in the second half of "Database Programming
with JDBC and Java" using a command tool that lets you call arbitrary
methods in server side components.

**************************************************************************
III. Running the Teller App

In order to run the banking application you will need the following:

* lwp.jar (from this archive)
* bank.jar (from this archive)
* a SQL database
* a JDBC driver for your SQL database

**********************************
1. Install and Start Your Database
**********************************
Get your SQL database up and running. MySQL works well (http://www.mysql.com).
The banking application comes with a script to create MySQL tables for
you if you are using MySQL.

****************************************
2. Create the Banking Application Tables
****************************************
If you are using MySQL, create a database for the banking application
and then run the mysql.cre script in the bank/ directory. You run this
script by executing the following command:

mysql -u USERID -h HOST -p DATABASE < mysql.cre

If you are using some other database, use the mysql.cre script as a
reference for the tables you need to create.

**************************
3. Obtain the JDBC Drivers
**************************
You need a JDBC driver specifically designed to support your database
engine of choice.

****************************
4. Install the Java Software
****************************
Place lwp.jar, bank.jar, and the jar for your JDBC driver somewhere in
your CLASSPATH. If you are unfamiliar with CLASSPATH issues, please
see the book "Learning Java" for a detailed description on managing
your CLASSPATH.

**************************
5. Install bank.properties
**************************
Place the file bank.properties from the bank/ directory in a place
where you can find it.

********************
6. Start rmiregistry
********************
On windows:

start rmiregistry

On UNIX:

rmiregistry &

This will start the process in the background.

*****************
7. Run the Server
*****************
java -Djdbc.drivers=YOUR_JDBC_DRIVER -Dimaginary.lwp.propsFile=bank.properties com.imaginary.lwp.ObjectServerImpl

Feel free to run it as a background process. You should place the name
of your JDBC driver in place of YOUR_JDBC_DRIVER exactly as I describe
in Chapter 3 of "Database Programming with JDBC and Java". If the
bank.properties file is somewhere other than the current directory,
make sure you provide the exact location of it on the command line.

*****************
8. Run the Client
*****************
java -Dimaginary.lwp.objectServer=RMI_URL com.imaginary.bank.ui.TellerApp

Of course, replace the express RMI_URL with a URL pointing to your
server process. The URL should look like: rmi://HOST/ObjectServer. For
example, to point to it running on sparta.imaginary.com, I use the
URL: rmi://sparta.imaginary.com/ObjectServer.


**************************************************************************
IV. Pounding on the Server

The GUI client is very basic. Its purpose is simply to show an actual
Swing GUI talking to an RMI server that persists against a database so
that you can get a simple (well, as simple as distributed computing
can get) picture of Swing threads talking to distributed components
with long-lived events. Of course, the guts of the book is about the
backend of things. You are probably going to want to spend most of
your time picking at server issues in ways my canned client does not
achieve. This section describes how you can do just that.

********************
1. Set up the Server
********************

Follow steps 1-7 from Section III (Running the Teller App)
above. Ignore step 8.

*******************************
2. Download and Install JPython
*******************************

JPython is the greatest tool for unit testing in the Java language,
and it is free! It is basically a Python language interpreter running
on a Java VM. As a result, you can write Python scripts that test your
Java code or, even better, call arbitrary Java code from a Python
command line. You can download it at http://www.jpython.org. You will
not need the optional Python libraries. I do, however, recommend
downloading the version with the regexp package and also downloading
the Python libraries. They will prove useful if you ever do anything
beyond the scope of these examples.

******************
3. Execute JPython
******************

Simply execute the command:

jpython

You will be placed in the JPython command line interepreter. You can
now run any arbitrary Python. And because JPython enables Python use
of Java classes, that means you can access the Java server. Here is an
example session of mine:

C:\lib\com\imaginary\util>jpython JPython 1.1 on java1.3.0 (JIT: null)
Copyright (C) 1997-1999 Corporation for National Research Initiatives
>>> from com.imaginary.lwp import BaseHome, SearchCriteria,
SearchBoolean, Identifier;
>>> from java.lang import Class, System;
>>> System.setProperty("imaginary.lwp.objectServer","rmi://sparta.imaginary.com/ObjectServer");
>>> id = Identifier.login("borg", "nothing");
>>> cls = Class.forName("com.imaginary.bank.Account");
>>> home = BaseHome.getInstance(id,cls);
>>> sc = SearchCriteria();
>>> from com.imaginary.lwp import SearchOperator;
>>> from java.lang import Double;
>>> sc.addBinding(SearchBoolean.AND, "balance",SearchOperator.GREATER_THAN, Double(15.0));
>>> accts = home.find(id, sc);
>>> for acct in accts:
...     print acct.getObjectID();
...     print acct.getNumber();
...     print acct.getBalance();
...     print ""
...
1300000L
1.0
30.5

>>> acct
com.imaginary.bank.AccountFacade@13d620
>>> cust = acct.getCustomer();
>>> print cust.getLastName();
Reese
>>> sc = SearchCriteria();
>>> accts = home.find(id, sc);
>>> for acct in accts:
...     print acct.getObjectID();
...     print acct.getNumber();
...     print acct.getBalance();
...     print ""
...
1200001L
0.0
10.5

1300000L
1.0
30.5

>>>

*************************
4. Script Out Test Suites
*************************

Python is actually a scripting language. As a result, you can script
out everything and run your tests without having to compile and
recompile Java code. For example, you could run the following:

#!/usr/local/bin/jpython

from com.imaginary.lwp import BaseHome, Identifier;
from java.lang import Class, System;

System.setProperty("imaginary.lwp.objectServer","rmi://sparta.imaginary.com/ObjectServer");

id = Identifier.login("borg", "nothing");
# Don't use Customer.class!! Does not work in JPython
cls = Class.forName("com.imaginary.bank.Customer");
home = BaseHome.getInstance(id, cls);
cust.create(id, "Fred", "Flintstone", "555-55-5555");

**************************************************************************
V. I Have No Database!

You can try a MySQL database I have set up at
carthage.imaginary.com. The database name is OREILLY, user oreilly,
password oreilly. I have granted select, delete, insert, and update
privs to that user ID. This bit is important: THIS DATABASE SERVER
WILL GO UP AND DOWN AT MY WHIM. If you cannot connect to it, please do
not contact me asking why it is down. It may or may not come back up
again--especially if I took it down because someone was abusing it.
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examples/etc/swing/WorkerThread.javapackage com.imaginary.swing;

import com.imaginary.util.FifoStack;
import javax.swing.SwingUtilities;

public abstract class WorkerThread {
    static private FifoStack queue  = new FifoStack();
    static private Thread    worker = null;

    /**
     * Places a worker thread object onto the worker queue for
     * execution in the worker thread. When the time is right, the
     * <CODE>run()</CODE> method in the specified <CODE>WorkerThread</CODE>
     * object will be run inside the worker thread. Upon completion,
     * the <CODE>complete()</CODE> method will then be executed inside
     * the event queue.
     * @param wt the worker to be executed inside the worker thread
     */
    static public void invokeWorker(WorkerThread wt) {
        synchronized( queue ) {
            queue.push(wt);
            if( worker == null ) {
                worker = new Thread() {
                        public void run() {
                            runThread();
                        }
                    };
                worker.setDaemon(true);
                worker.setPriority(Thread.NORM_PRIORITY);
                worker.setName("Worker Queue");
                worker.start();
            }
        }
    }

    static private void runThread() {
        while( true ) {
            final WorkerThread wt;
            
            synchronized( queue ) {
                if( queue.isEmpty() ) {
                    worker = null;
                    return;
                }
                wt = (WorkerThread)queue.pop();
            }
            try {
                Runnable r;
                
                wt.run();
                r = new Runnable() {
                        public void run() {
                            wt.complete();
                        }
                    };
                // place a call to the complete() method in the event queue
                SwingUtilities.invokeLater(r);
            }
            catch( Exception e ) {
                e.printStackTrace();
            }
        }
    }

    /**
     * This method is called inside the Swing event queue. An implementation
     * of this class does not need to implement this method unless it
     * wants processing to occur specifically in the event queue.
     */
    public void complete() {
    }

    /**
     * Implementors must implement this method to specify the processing
     * that should occur in the worker thread.
     */
    public abstract void run();
}






examples/etc/util/ClientIterator.java



    
    
    examples/etc/util/ClientIterator.java
    
    


examples/etc/util/ClientIterator.java/* $Id: ClientIterator.java,v 1.2 1999/11/06 19:50:59 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.util;

import java.io.Serializable;
import java.rmi.RemoteException;
import java.util.Iterator;

/**
 * The client portion of the distributed iterator support. This class
 * implements the <CODE>Iterator</CODE> interface for a distributed
 * iterator. Using distributed iterators, you can ship a collection across
 * the network one element at a time, thus transmitting only the data
 * required by the application. Furthermore, by avoiding transmitting
 * the entire collection, you enable access to the initial elements of
 * the collection quicker than would be possible through raw serialization
 * of a collection.
 * <BR>
 * Last modified $Date: 1999/11/06 19:50:59 $
 * @version $Revision: 1.2 $
 * @author George Reese (borg@imaginary.com)
 * @see com.imaginary.util.DistributedIterator
 */
public class ClientIterator implements Iterator, Serializable {
    /**
     * The remote iterator to which this client is referencing.
     * @serial
     */
    private DistributedIterator source = null;

    /**
     * Required constructor for serialization.
     */
    public ClientIterator() {
        super();
    }

    /**
     * Constructs a new <CODE>ClientIterator</CODE> using the named
     * <CODE>DistributedIterator</CODE> as its remote source.
     * @param src the server-based distributed iterator
     */
    public ClientIterator(DistributedIterator src) {
        super();
        source = src;
    }

    /**
     * @return true if more elements are available in the iterator
     */
    public boolean hasNext() {
        try {
            return source.hasNext();
        }
        catch( RemoteException e ) {
            return false;
        }
    }

    /**
     * @return the next element in the iterator
     */
    public Object next() {
        try {
            Object ob = source.next();
            
            return ob;
            //return source.next();
        }
        catch( RemoteException e ) {
            e.printStackTrace();
            return null;
        }
    }

    /**
     * This operation is unsupported in this implementation.
     * @throws java.lang.UnsupportedOperationException always thrown
     */
    public void remove() {
        try {
            source.remove();
        }
        catch( RemoteException e ) {
        }
    }
}
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examples/etc/util/DistributedIterator.java/* $Id: DistributedIterator.java,v 1.1.1.1 1999/11/06 18:38:04 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.util;

import java.rmi.Remote;
import java.rmi.RemoteException;

/**
 * Wraps an <CODE>Iterator</CODE> so that it can act as a distributed
 * iterator. A distributed iterator is an iterator where the collection
 * is stored on a server and elements are transmitted across the network
 * one element at a time on demand. This contrasts with serialization of
 * the collection, where the entire collection is transmitted across the
 * network at once.
 * <P>
 * If you have a collection whose elements you want to make available
 * across the network using the distributed iterator paradigm, you
 * retrieve an iterator for the collection and wrap it with a
 * <CODE>DistributedIterator</CODE> implementation. You then pass the
 * distributed iterator to a <CODE>ClientIterator</CODE> and pass
 * that across the network. Consider the following RMI method that
 * returns a distributed iterator for its remote method <CODE>cats()</CODE>:
 * <PRE>
 * private ArrayList cats;
 * 
 * public Iterator cats() throws RemoteException {
 *     DistributedIterator dist = new DistributedIteratorImpl(cats.iterator());
 *     ClientIterator it = new ClientIterator(dist);
 *
 *     return it;
 * }
 * </PRE>
 * The result of this method is that an empty iterator is sent across
 * the network to the client. That empty iterator knows how to retrieve
 * each cat from the <CODE>cats ArrayList</CODE> from the server on demand
 * as the client application calls for them. If the client only asks for
 * the first cat, only the first cat is ever sent across the network.
 * If the collection of cats contains 1 million cats, the client does
 * not need to wait on that entire collection to be transmitted across
 * the network before it can access the first cat.
 * <BR>
 * Last modified $Date: 1999/11/06 18:38:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public interface DistributedIterator extends Remote {
    /**
     * @return true if more elements are available in the iterator
     */
    boolean hasNext() throws RemoteException;
    
    /**
     * @return the next element in the iterator
     */
    Object next() throws RemoteException;

    /**
     * This operation is unsupported in this implementation.
     * @throws java.lang.UnsupportedOperationException always thrown
     */
    void remove() throws RemoteException;
}
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    examples/etc/util/DistributedIteratorImpl.java
    
    


examples/etc/util/DistributedIteratorImpl.javapackage com.imaginary.util;

import java.rmi.RemoteException;
import java.rmi.server.UnicastRemoteObject;
import java.util.Iterator;

/**
 * Implements the <CODE>DistributedIterator</CODE> interface by referencing
 * a local <CODE>Iterator</CODE>.
 * <BR>
 * Last modified $Date: 1999/11/06 18:38:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class DistributedIteratorImpl
extends UnicastRemoteObject implements DistributedIterator {
    /**
     * The local iterator that serves as the source for the elements of
     * the distributed iterator.
     */
    private Iterator source = null;

    /**
     * Constructs a new <CODE>DistributedIteratorImpl</CODE> using
     * the specified local iterator as a data source.
     * @param src the local iterator
     * @throws java.rmi.RemoteException could not export the iterator
     */
    public DistributedIteratorImpl(Iterator src) throws RemoteException {
        super();
        source = src;
    }

    /**
     * @return true if more elements are available in the iterator
     */
    public boolean hasNext() {
        return source.hasNext();
    }

    /**
     * @return the next element in the iterator
     */
    public Object next() {
        Object ob = source.next();

        return ob;
        //return source.next();
    }

    /**
     * This operation is unsupported in this implementation.
     * @throws java.lang.UnsupportedOperationException always thrown
     */
    public void remove() {
        throw new UnsupportedOperationException("Cannot remove from a " +
                                                "distributed iterator.");
    }
}
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examples/etc/util/DistributedList.java/* $Id: DistributedList.java,v 1.1.1.1 1999/11/06 18:38:04 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.util;

import java.rmi.RemoteException;
import java.util.ArrayList;
import java.util.Iterator;

/**
 * Specializes in providing access to a list of objects via distributed
 * iterators. Because enterprise applications may be accessing huge result
 * sets, clients need the ability to get access to those results without
 * downloading the entire result set at once. Thus, instead of storing
 * lists as an <CODE>ArrayList</CODE>, an application stores them
 * as a <CODE>DistributedList</CODE>. This class provides a specialized
 * <CODE>iterator()</CODE> that returns a <CODE>DistributedIterator</CODE>.
 * <BR>
 * Last modified $Date: 1999/11/06 18:38:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class DistributedList extends ArrayList {
    /**
     * @return a <CODE>DistributedIterator</CODE> that provides the
     * elements of the list on demand instead of all at once
     */
    public Iterator iterator() {
        try {
            DistributedIteratorImpl di;
            
            di = new DistributedIteratorImpl(super.iterator());
            return new ClientIterator(di);
        }
        catch( RemoteException e ) {
            throw new NullPointerException(e.getMessage());
        }
    }
}
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examples/etc/util/FifoStack.java/* $Id: FifoStack.java,v 1.1.1.1 1999/11/06 18:38:04 borg Exp $ */
/* Copyright © 1999-2000 George Reese, All Rights Reserved */
package com.imaginary.util;

// from the J2SE
import java.util.ArrayList;

/**
 * An unsynchronized FIFO stack. This class provides easy access to pushing
 * and popping objects to and from a stack where the rule is that the first
 * object in is the first object out. As with most Java collections, this
 * class is wholly unsynchronized.
 * <BR>
 * Last modified $Date: 1999/11/06 18:38:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class FifoStack extends ArrayList implements Stack {
    /**
     * Constructs an empty FIFO stack.
     */
    public FifoStack() {
        super();
    }

    /**
     * Provides a look at the first object placed on the stack, since it
     * will be the first one out. This method does not change the contents
     * of the stack. Because this class is unsynchronized, applications
     * using this class are responsible for making sure that a
     * <CODE>peek()</CODE> followed by a <CODE>pop()</CODE> returns the
     * same value.
     * @return the first object on the top of the stack
     */
    public Object peek() {
        Object ob;

        if( size() == 0 ) {
            return null;
        }
        ob = get(0);
        return ob;
    }

    /**
     * Pops the first object placed on the stack off of it and returns it.
     * @return the first object placed on the stack
     */
    public Object pop() {
        Object ob;

        if( size() == 0 ) {
            return null;
        }
        ob = get(0);
        remove(0);
        return ob;
    }

    /**
     * Pushes a new object onto the end of stack.
     * @param ob the new object
     * @return the new object
     */
    public Object push(Object ob) {
        add(ob);
        return ob;
    }

    /**
     * Searches the stack for the specified object. Returns the location
     * of the object with respect to the first object on the stack or -1.
     * @param ob the object being sought
     * @return the index of the object on the stack or -1.
     */
    public int search(Object ob) {
        int i = indexOf(ob);

        if( i == -1 ) {
            return -1;
        }
        else {
            return (i+1);
        }
    }
}







examples/etc/util/LifoStack.java
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examples/etc/util/LifoStack.java/* $Id: LifoStack.java,v 1.1.1.1 1999/11/06 18:38:04 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.util;

// from the J2SE
import java.util.ArrayList;

/**
 * An unsynchronized LIFO stack. This class provides easy access to pushing
 * and popping objects to and from a stack where the rule is that the last
 * object in is the first object out. As with most Java collections, this
 * class is wholly unsynchronized.
 * <BR>
 * Last modified $Date: 1999/11/06 18:38:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class LifoStack extends ArrayList implements Stack {
    /**
     * Constructs an empty LIFO stack.
     */
    public LifoStack() {
        super();
    }

    /**
     * Provides a look at the last object placed on the stack, since it
     * will be the first one out. This method does not change the contents
     * of the stack. Because this class is unsynchronized, applications
     * using this class are responsible for making sure that a
     * <CODE>peek()</CODE> followed by a <CODE>pop()</CODE> returns the
     * same value.
     * @return the object on the top of the stack
     */
    public Object peek() {
        int last = size() - 1;
        Object ob;

        if( last == -1 ) {
            return null;
        }
        ob = get(last);
        return ob;
    }

    /**
     * Pops the last object placed on the stack off of it and returns it.
     * @return the last object placed on the stack
     */
    public Object pop() {
        int last = size() - 1;
        Object ob;

        if( last == -1 ) {
            return null;
        }
        ob = get(last);
        remove(last);
        return ob;
    }

    /**
     * Pushes a new object onto the stack.
     * @param ob the new object
     * @return the new object
     */
    public Object push(Object ob) {
        add(ob);
        return ob;
    }

    /**
     * Searches the stack for the specified object. Returns the location
     * of the object with respect to the top of the stack or -1.
     * @param ob the object being sought
     * @return the index of the object on the stack or -1.
     */
    public int search(Object ob) {
        int i = lastIndexOf(ob);

        if( i == -1 ) {
            return -1;
        }
        else {
            return (size()-i);
        }
    }
}
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examples/etc/util/PropertyReader.javapackage com.imaginary.util;

import java.io.File;
import java.io.FileInputStream;
import java.io.IOException;
import java.util.Enumeration;
import java.util.MissingResourceException;
import java.util.Properties;
import java.util.PropertyResourceBundle;
import java.util.ResourceBundle;

public class PropertyReader {
    public PropertyReader() {
        super();
    }

    public void read(File f) throws IOException {
        read(new PropertyResourceBundle(new FileInputStream(f)));
    }
    
    public void read(ResourceBundle bundle) {
        Properties p = System.getProperties();
        Enumeration keys = bundle.getKeys();

        while( keys.hasMoreElements() ) {
            String key = (String)keys.nextElement();
            
            if( !p.containsKey(key) ) {
                p.put(key, bundle.getString(key));
            }
        }
        System.setProperties(p);
    }

    public void read(String res) throws MissingResourceException {
        read(ResourceBundle.getBundle(res));
    }  
}
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examples/etc/util/Stack.java/* $Id: Stack.java,v 1.1.1.1 1999/11/06 18:38:04 borg Exp $ */
/* Copyright © 1999-2000 George Reese, All Rights Reserved */
package com.imaginary.util;

/**
 * A generic interface for stacked collections. This interface prescribes
 * methods that let you access objects in a collection based on some rule
 * of order.
 * <BR>
 * Last modified $Date: 1999/11/06 18:38:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public interface Stack {
    /**
     * @return true if there are no objects on the stack
     */
    boolean isEmpty();

    /**
     * Provides a look at the next object on the stack without removing it.
     * @return the next object on the stack
     */
    Object peek();

    /**
     * Removes the next object on the stack and returns it.
     * @return the next object on the stack
     */
    Object pop();

    /**
     * Places an object on the stack.
     * @param ob the object to be placed on the stack
     * @return the object placed on the stack
     */
    Object push(Object ob);

    /**
     * Provides the location of the specified object on the stack. The number
     * 1 means the first object, 2 the second, and so on.
     * @return the location of the object on the stack or -1 if it is not on
     * the stack
     */
    int search(Object ob);

    /**
     * @return the number of objects on the stack.
     */
    int size();
}
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Manifest-Version: 1.0
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com/imaginary/bank/Account.class


package com.imaginary.bank;
public abstract interface Account extends com.imaginary.lwp.Entity {
    public static final String BALANCE = balance;
    public static final String CUSTOMER = customer;
    public static final String NUMBER = number;
    public static final String TYPE = type;
    public abstract void credit(com.imaginary.lwp.Identifier, double) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public abstract double getBalance(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public abstract CustomerFacade getCustomer(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public abstract int getNumber(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public abstract AccountType getType(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
}










com/imaginary/bank/AccountEntity.class


package com.imaginary.bank;
public synchronized class AccountEntity extends com.imaginary.lwp.BaseEntity implements Account {
    private double balance;
    private CustomerFacade customer;
    private int number;
    private AccountType type;
    public void AccountEntity() throws java.rmi.RemoteException;
    public void create(com.imaginary.lwp.Identifier, AccountType, CustomerFacade) throws com.imaginary.lwp.TransactionException;
    public void credit(com.imaginary.lwp.Identifier, double) throws com.imaginary.lwp.TransactionException;
    public double getBalance(com.imaginary.lwp.Identifier);
    public CustomerFacade getCustomer(com.imaginary.lwp.Identifier);
    public int getNumber(com.imaginary.lwp.Identifier);
    public AccountType getType(com.imaginary.lwp.Identifier);
}










com/imaginary/bank/AccountFacade.class


package com.imaginary.bank;
public synchronized class AccountFacade extends com.imaginary.lwp.BaseFacade {
    public void AccountFacade();
    public void AccountFacade(long);
    public void AccountFacade(Account) throws java.rmi.RemoteException;
    public void credit(double) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public void credit(com.imaginary.lwp.Identifier, double) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public double getBalance() throws java.rmi.RemoteException;
    public double getBalance(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public CustomerFacade getCustomer() throws java.rmi.RemoteException;
    public CustomerFacade getCustomer(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public int getNumber() throws java.rmi.RemoteException;
    public int getNumber(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public AccountType getType() throws java.rmi.RemoteException;
    public AccountType getType(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
}










com/imaginary/bank/AccountHome.class


package com.imaginary.bank;
public abstract interface AccountHome extends com.imaginary.lwp.Home {
    public abstract AccountFacade create(com.imaginary.lwp.Identifier, AccountType, CustomerFacade) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
}










com/imaginary/bank/AccountHomeImpl.class


package com.imaginary.bank;
public synchronized class AccountHomeImpl extends com.imaginary.lwp.BaseHome implements AccountHome {
    public void AccountHomeImpl() throws java.rmi.RemoteException;
    public AccountFacade create(com.imaginary.lwp.Identifier, AccountType, CustomerFacade) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
}










com/imaginary/bank/AccountPersistence.class


package com.imaginary.bank;
public synchronized class AccountPersistence extends com.imaginary.lwp.jdbc.JDBCSupport {
    private static final String CREATE = INSERT INTO ACCOUNT (ACCOUNT_ID, CUSTOMER_ID, ACCT_TYPE, BALANCE, ACCT_NUMBER, CRT_CLASS, LUID, LUTS) VALUES (?, ?, ?, ?, ?, ?, ?);
    private static final String SELECT = SELECT ACCT_TYPE, CUSTOMER_ID, ACCT_NUMBER, BALANCE, LUID, LUTS FROM ACCOUNT WHERE ACCOUNT_ID = ?;
    private static final String REMOVE = DELETE FROM ACCOUNT WHERE ACCOUNT_ID = ?;
    private static final String UPDATE = UPDATE ACCOUNT SET CUSTOMER_ID = ?, ACCT_TYPE = ?, ACCT_NUMBER = ?, BALANCE = ?, LUID = ?, LUTS = ? WHERE ACCOUNT_ID = ? AND LUID = ? AND LUTS = ?;
    public void AccountPersistence();
    public void create(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento) throws com.imaginary.lwp.PersistenceException;
    protected com.imaginary.lwp.jdbc.JDBCJoin getJoin(String) throws com.imaginary.lwp.FindException;
    protected String getPrimaryTable();
    public void load(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento, long) throws com.imaginary.lwp.PersistenceException;
    protected String mapField(String);
    public void remove(com.imaginary.lwp.Transaction, long) throws com.imaginary.lwp.PersistenceException;
    public void store(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento) throws com.imaginary.lwp.PersistenceException;
}










com/imaginary/bank/AccountTransaction.class


package com.imaginary.bank;
public abstract interface AccountTransaction extends com.imaginary.lwp.Session {
    public abstract void deposit(com.imaginary.lwp.Identifier, AccountFacade, double) throws InsufficientFundsException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public abstract void transfer(com.imaginary.lwp.Identifier, AccountFacade, AccountFacade, double) throws InsufficientFundsException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public abstract void withdraw(com.imaginary.lwp.Identifier, AccountFacade, double) throws InsufficientFundsException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
}










com/imaginary/bank/AccountTransactionSession.class


package com.imaginary.bank;
public synchronized class AccountTransactionSession extends com.imaginary.lwp.BaseSession implements AccountTransaction {
    public void AccountTransactionSession() throws java.rmi.RemoteException;
    public void deposit(com.imaginary.lwp.Identifier, AccountFacade, double) throws InsufficientFundsException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public void transfer(com.imaginary.lwp.Identifier, AccountFacade, AccountFacade, double) throws InsufficientFundsException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public void withdraw(com.imaginary.lwp.Identifier, AccountFacade, double) throws InsufficientFundsException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
}










com/imaginary/bank/AccountType.class


package com.imaginary.bank;
public synchronized class AccountType implements java.io.Serializable {
    public static final AccountType CHECKING;
    public static final AccountType SAVINGS;
    private String code;
    static void <clinit>();
    private void AccountType(String);
    public boolean equals(Object);
    public String getCode();
    public int hashCode();
    public String toString();
}










com/imaginary/bank/Customer.class


package com.imaginary.bank;
public abstract interface Customer extends com.imaginary.lwp.Entity {
    public static final String ACCOUNTS = accounts;
    public static final String FIRST_NAME = firstName;
    public static final String LAST_NAME = lastName;
    public static final String SOCIAL_SECURITY = socialSecurity;
    public abstract void addAccount(com.imaginary.lwp.Identifier, AccountFacade) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public abstract java.util.Collection getAccounts(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public abstract String getFirstName(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public abstract String getLastName(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public abstract String getSocialSecurity(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
}










com/imaginary/bank/CustomerEntity.class


package com.imaginary.bank;
public synchronized class CustomerEntity extends com.imaginary.lwp.BaseEntity implements Customer {
    private java.util.ArrayList accounts;
    private String firstName;
    private String lastName;
    private String socialSecurity;
    public void CustomerEntity() throws java.rmi.RemoteException;
    public void addAccount(com.imaginary.lwp.Identifier, AccountFacade) throws com.imaginary.lwp.TransactionException;
    public void create(com.imaginary.lwp.Identifier, String, String, String) throws com.imaginary.lwp.TransactionException;
    public java.util.Collection getAccounts(com.imaginary.lwp.Identifier);
    public String getFirstName(com.imaginary.lwp.Identifier);
    public String getLastName(com.imaginary.lwp.Identifier);
    public String getSocialSecurity(com.imaginary.lwp.Identifier);
}










com/imaginary/bank/CustomerFacade.class


package com.imaginary.bank;
public synchronized class CustomerFacade extends com.imaginary.lwp.BaseFacade {
    public void CustomerFacade();
    public void CustomerFacade(long);
    public void CustomerFacade(Customer) throws java.rmi.RemoteException;
    public void addAccount(AccountFacade) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public void addAccount(com.imaginary.lwp.Identifier, AccountFacade) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public java.util.Collection getAccounts() throws java.rmi.RemoteException;
    public java.util.Collection getAccounts(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public String getFirstName() throws java.rmi.RemoteException;
    public String getFirstName(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public String getLastName() throws java.rmi.RemoteException;
    public String getLastName(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public String getSocialSecurity() throws java.rmi.RemoteException;
    public String getSocialSecurity(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
}










com/imaginary/bank/CustomerHome.class


package com.imaginary.bank;
public abstract interface CustomerHome extends com.imaginary.lwp.Home {
    public abstract CustomerFacade create(com.imaginary.lwp.Identifier, String, String, String) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
}










com/imaginary/bank/CustomerHomeImpl.class


package com.imaginary.bank;
public synchronized class CustomerHomeImpl extends com.imaginary.lwp.BaseHome implements CustomerHome {
    public void CustomerHomeImpl() throws java.rmi.RemoteException;
    public CustomerFacade create(com.imaginary.lwp.Identifier, String, String, String) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
}










com/imaginary/bank/CustomerPersistence.class


package com.imaginary.bank;
public synchronized class CustomerPersistence extends com.imaginary.lwp.jdbc.JDBCSupport {
    private static final String CREATE = INSERT INTO CUSTOMER (CUSTOMER_ID, FIRST_NAME, LAST_NAME, SOCIAL_SECURITY, CRT_CLASS, LUID, LUTS) VALUES (?, ?, ?, ?, ?, ?);
    private static final String SELECT = SELECT FIRST_NAME, LAST_NAME, SOCIAL_SECURITY, LUID, LUTS FROM CUSTOMER WHERE CUSTOMER_ID = ?;
    private static final String LOAD_ACCOUNTS = SELECT ACCOUNT_ID FROM ACCOUNT WHERE CUSTOMER_ID = ?;
    private static final String REMOVE = DELETE FROM CUSTOMER WHERE CUSTOMER_ID = ?;
    private static final String UPDATE = UPDATE CUSTOMER SET FIRST_NAME = ?, LAST_NAME = ?, SOCIAL_SECURITY = ?, LUID = ?, LUTS = ? WHERE CUSTOMER_ID = ? AND LUID = ? AND LUTS = ?;
    public void CustomerPersistence();
    public void create(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento) throws com.imaginary.lwp.PersistenceException;
    protected com.imaginary.lwp.jdbc.JDBCJoin getJoin(String) throws com.imaginary.lwp.FindException;
    protected String getPrimaryTable();
    public void load(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento, long) throws com.imaginary.lwp.PersistenceException;
    protected String mapField(String);
    public void remove(com.imaginary.lwp.Transaction, long) throws com.imaginary.lwp.PersistenceException;
    public void store(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento) throws com.imaginary.lwp.PersistenceException;
}










com/imaginary/bank/ui/AccountNode.class


package com.imaginary.bank.ui;
public synchronized class AccountNode implements javax.swing.tree.TreeNode {
    private com.imaginary.bank.AccountFacade account;
    private java.util.ArrayList children;
    private javax.swing.tree.TreeNode parent;
    public void AccountNode(javax.swing.tree.TreeNode);
    public void AccountNode(javax.swing.tree.TreeNode, com.imaginary.bank.AccountFacade);
    public java.util.Enumeration children();
    public boolean getAllowsChildren();
    public javax.swing.tree.TreeNode getChildAt(int);
    public int getChildCount();
    private synchronized java.util.ArrayList getChildren();
    public int getIndex(javax.swing.tree.TreeNode);
    public javax.swing.tree.TreeNode getParent();
    public boolean isLeaf();
    private void load();
    public String toString();
}










com/imaginary/bank/ui/BankFrame.class


package com.imaginary.bank.ui;
public synchronized class BankFrame extends javax.swing.JFrame implements javax.swing.event.TreeSelectionListener {
    private javax.swing.JTextField social;
    private javax.swing.JTextField firstName;
    private javax.swing.JTextField lastName;
    private javax.swing.JTextField custid;
    public void BankFrame();
    public void valueChanged(javax.swing.event.TreeSelectionEvent);
}










com/imaginary/bank/ui/BankFrame$1.class


package com.imaginary.bank.ui;
final synchronized class BankFrame$1 extends java.awt.event.WindowAdapter {
    public void windowClosing(java.awt.event.WindowEvent);
}










com/imaginary/bank/ui/BankFrame$2.class


package com.imaginary.bank.ui;
final synchronized class BankFrame$2 extends com.imaginary.swing.WorkerThread {
    String ssn;
    String fn;
    String ln;
    String cid;
    public void complete();
    public void run();
}










com/imaginary/bank/ui/BankModel.class


package com.imaginary.bank.ui;
public synchronized class BankModel extends javax.swing.tree.DefaultTreeModel {
    public void BankModel();
}










com/imaginary/bank/ui/CustomerNode.class


package com.imaginary.bank.ui;
public synchronized class CustomerNode implements javax.swing.tree.TreeNode {
    private com.imaginary.bank.CustomerFacade customer;
    private java.util.ArrayList children;
    private javax.swing.tree.TreeNode parent;
    public void CustomerNode(javax.swing.tree.TreeNode);
    public void CustomerNode(javax.swing.tree.TreeNode, com.imaginary.bank.CustomerFacade);
    public java.util.Enumeration children();
    public boolean getAllowsChildren();
    public javax.swing.tree.TreeNode getChildAt(int);
    public int getChildCount();
    private synchronized java.util.ArrayList getChildren();
    public com.imaginary.bank.CustomerFacade getCustomer();
    public int getIndex(javax.swing.tree.TreeNode);
    public javax.swing.tree.TreeNode getParent();
    public boolean isLeaf();
    private void load();
    public String toString();
}










com/imaginary/bank/ui/RootNode.class


package com.imaginary.bank.ui;
public synchronized class RootNode implements javax.swing.tree.TreeNode {
    private java.util.ArrayList nodes;
    public void RootNode();
    public java.util.Enumeration children();
    public boolean getAllowsChildren();
    public javax.swing.tree.TreeNode getChildAt(int);
    public int getChildCount();
    public int getIndex(javax.swing.tree.TreeNode);
    public javax.swing.tree.TreeNode getParent();
    public boolean isLeaf();
    public String toString();
}










com/imaginary/bank/ui/RootNode$IteratorEnumeration.class


package com.imaginary.bank.ui;
public synchronized class RootNode$IteratorEnumeration implements java.util.Enumeration {
    private java.util.Iterator iterator;
    public void RootNode$IteratorEnumeration(java.util.Iterator);
    public boolean hasMoreElements();
    public Object nextElement();
}










com/imaginary/bank/ui/TellerApp.class


package com.imaginary.bank.ui;
public synchronized class TellerApp {
    public static final String LABELS = com.imaginary.bank.ui.labels;
    public static final String TOOLTIPS = com.imaginary.bank.ui.tooltips;
    private static com.imaginary.util.LifoStack cursors;
    private static BankFrame frame;
    private static java.util.Locale locale;
    private static java.util.ResourceBundle labels;
    private static java.util.ResourceBundle tooltips;
    static void <clinit>();
    public void TellerApp();
    public static String getLabel(String);
    public static String getTooltip(String);
    private static void loadBundles();
    public static void main(String[]);
    public static void notifyResume();
    public static void notifyWait();
    public static void setLocale(java.util.Locale);
}










com/imaginary/bank/ui/labels.properties


LBL_CUST_ID=Customer ID
LBL_SSN=Social Security Number
LBL_FIRST_NAME=First Name
LBL_LAST_NAME=Last Name










com/imaginary/bank/ui/tooltips.properties


TT_CUST_ID=Your unique customer ID.
TT_SSN=Your social security number.
TT_FIRST_NAME=Your first name.
TT_LAST_NAME=Your last name.










com/imaginary/bank/InsufficientFundsException.class


package com.imaginary.bank;
public synchronized class InsufficientFundsException extends Exception {
    public void InsufficientFundsException();
    public void InsufficientFundsException(String);
}










com/imaginary/bank/CustomerHomeImpl_Stub.class


package com.imaginary.bank;
public final synchronized class CustomerHomeImpl_Stub extends java.rmi.server.RemoteStub implements CustomerHome, com.imaginary.lwp.Home, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -4007668373204342002;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_create_0;
    private static reflect.Method $method_find_1;
    private static reflect.Method $method_findByObjectID_2;
    private static reflect.Method $method_remove_3;
    static void <clinit>();
    public void CustomerHomeImpl_Stub();
    public void CustomerHomeImpl_Stub(java.rmi.server.RemoteRef);
    public CustomerFacade create(com.imaginary.lwp.Identifier, String, String, String) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public java.util.Collection find(com.imaginary.lwp.Identifier, com.imaginary.lwp.SearchCriteria) throws com.imaginary.lwp.FindException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public com.imaginary.lwp.Entity findByObjectID(com.imaginary.lwp.Identifier, long) throws com.imaginary.lwp.FindException, com.imaginary.lwp.PersistenceException, java.rmi.RemoteException;
    public void remove(com.imaginary.lwp.Identifier, long) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
}










com/imaginary/bank/CustomerHomeImpl_Skel.class


package com.imaginary.bank;
public final synchronized class CustomerHomeImpl_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -4007668373204342002;
    static void <clinit>();
    public void CustomerHomeImpl_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}










com/imaginary/bank/CustomerEntity_Stub.class


package com.imaginary.bank;
public final synchronized class CustomerEntity_Stub extends java.rmi.server.RemoteStub implements Customer, com.imaginary.lwp.Entity, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = 2988741870375925447;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_addAccount_0;
    private static reflect.Method $method_getAccounts_1;
    private static reflect.Method $method_getFacade_2;
    private static reflect.Method $method_getFirstName_3;
    private static reflect.Method $method_getLastName_4;
    private static reflect.Method $method_getLastUpdateID_5;
    private static reflect.Method $method_getLastUpdateTime_6;
    private static reflect.Method $method_getObjectID_7;
    private static reflect.Method $method_getSocialSecurity_8;
    private static reflect.Method $method_isChanged_9;
    static void <clinit>();
    public void CustomerEntity_Stub();
    public void CustomerEntity_Stub(java.rmi.server.RemoteRef);
    public void addAccount(com.imaginary.lwp.Identifier, AccountFacade) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public java.util.Collection getAccounts(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public com.imaginary.lwp.BaseFacade getFacade() throws java.rmi.RemoteException;
    public String getFirstName(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public String getLastName(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public String getLastUpdateID() throws java.rmi.RemoteException;
    public long getLastUpdateTime() throws java.rmi.RemoteException;
    public long getObjectID() throws java.rmi.RemoteException;
    public String getSocialSecurity(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public boolean isChanged(long) throws java.rmi.RemoteException;
}










com/imaginary/bank/CustomerEntity_Skel.class


package com.imaginary.bank;
public final synchronized class CustomerEntity_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = 2988741870375925447;
    static void <clinit>();
    public void CustomerEntity_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}










com/imaginary/bank/AccountTransactionSession_Stub.class


package com.imaginary.bank;
public final synchronized class AccountTransactionSession_Stub extends java.rmi.server.RemoteStub implements AccountTransaction, com.imaginary.lwp.Session, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -8759539149529679422;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_deposit_0;
    private static reflect.Method $method_transfer_1;
    private static reflect.Method $method_withdraw_2;
    static void <clinit>();
    public void AccountTransactionSession_Stub();
    public void AccountTransactionSession_Stub(java.rmi.server.RemoteRef);
    public void deposit(com.imaginary.lwp.Identifier, AccountFacade, double) throws InsufficientFundsException, com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public void transfer(com.imaginary.lwp.Identifier, AccountFacade, AccountFacade, double) throws InsufficientFundsException, com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public void withdraw(com.imaginary.lwp.Identifier, AccountFacade, double) throws InsufficientFundsException, com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
}










com/imaginary/bank/AccountTransactionSession_Skel.class


package com.imaginary.bank;
public final synchronized class AccountTransactionSession_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -8759539149529679422;
    static void <clinit>();
    public void AccountTransactionSession_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}










com/imaginary/bank/AccountEntity_Stub.class


package com.imaginary.bank;
public final synchronized class AccountEntity_Stub extends java.rmi.server.RemoteStub implements Account, com.imaginary.lwp.Entity, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -7106211469932561406;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_credit_0;
    private static reflect.Method $method_getBalance_1;
    private static reflect.Method $method_getCustomer_2;
    private static reflect.Method $method_getFacade_3;
    private static reflect.Method $method_getLastUpdateID_4;
    private static reflect.Method $method_getLastUpdateTime_5;
    private static reflect.Method $method_getNumber_6;
    private static reflect.Method $method_getObjectID_7;
    private static reflect.Method $method_getType_8;
    private static reflect.Method $method_isChanged_9;
    static void <clinit>();
    public void AccountEntity_Stub();
    public void AccountEntity_Stub(java.rmi.server.RemoteRef);
    public void credit(com.imaginary.lwp.Identifier, double) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public double getBalance(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public CustomerFacade getCustomer(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public com.imaginary.lwp.BaseFacade getFacade() throws java.rmi.RemoteException;
    public String getLastUpdateID() throws java.rmi.RemoteException;
    public long getLastUpdateTime() throws java.rmi.RemoteException;
    public int getNumber(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public long getObjectID() throws java.rmi.RemoteException;
    public AccountType getType(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public boolean isChanged(long) throws java.rmi.RemoteException;
}










com/imaginary/bank/AccountEntity_Skel.class


package com.imaginary.bank;
public final synchronized class AccountEntity_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -7106211469932561406;
    static void <clinit>();
    public void AccountEntity_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}










com/imaginary/bank/AccountHomeImpl_Stub.class


package com.imaginary.bank;
public final synchronized class AccountHomeImpl_Stub extends java.rmi.server.RemoteStub implements AccountHome, com.imaginary.lwp.Home, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = 7369443128739964520;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_create_0;
    private static reflect.Method $method_find_1;
    private static reflect.Method $method_findByObjectID_2;
    private static reflect.Method $method_remove_3;
    static void <clinit>();
    public void AccountHomeImpl_Stub();
    public void AccountHomeImpl_Stub(java.rmi.server.RemoteRef);
    public AccountFacade create(com.imaginary.lwp.Identifier, AccountType, CustomerFacade) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public java.util.Collection find(com.imaginary.lwp.Identifier, com.imaginary.lwp.SearchCriteria) throws com.imaginary.lwp.FindException, com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public com.imaginary.lwp.Entity findByObjectID(com.imaginary.lwp.Identifier, long) throws com.imaginary.lwp.FindException, com.imaginary.lwp.PersistenceException, java.rmi.RemoteException;
    public void remove(com.imaginary.lwp.Identifier, long) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
}










com/imaginary/bank/AccountHomeImpl_Skel.class


package com.imaginary.bank;
public final synchronized class AccountHomeImpl_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = 7369443128739964520;
    static void <clinit>();
    public void AccountHomeImpl_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}











examples/etc/lwp.jar




META-INF/MANIFEST.MF


Manifest-Version: 1.0

Created-By: 1.2.2 (Sun Microsystems Inc.)













com/imaginary/lwp/AuthenticationException.class


package com.imaginary.lwp;
public synchronized class AuthenticationException extends Exception {
    public static final short CREDENTIAL = 1;
    public static final short SYSTEM = 2;
    private short type;
    public void AuthenticationException();
    public void AuthenticationException(Exception);
    public void AuthenticationException(String);
    public void AuthenticationException(String, Exception);
    public void AuthenticationException(String, short);
    public short getType();
}










com/imaginary/lwp/AuthenticationRole.class


package com.imaginary.lwp;
public synchronized class AuthenticationRole {
    private Object credentials;
    public void AuthenticationRole(Object);
    public Object getCredentials();
}










com/imaginary/lwp/Authenticator.class


package com.imaginary.lwp;
public abstract interface Authenticator {
    public abstract void authenticate(String, String) throws AuthenticationException;
    public abstract void authenticate(String, String, AuthenticationRole) throws AuthenticationException;
}










com/imaginary/lwp/BaseEntity.class


package com.imaginary.lwp;
public abstract synchronized class BaseEntity extends java.rmi.server.UnicastRemoteObject implements Entity, Persistent {
    private static java.util.HashMap supporters;
    private transient PersistenceSupport handler;
    private transient Transaction lock;
    private transient long lastTouched;
    private String lastUpdateID;
    private long lastUpdateTime;
    private long objectID;
    static void <clinit>();
    public void BaseEntity() throws java.rmi.RemoteException;
    public synchronized void commit(Transaction);
    public final synchronized void create(Transaction) throws PersistenceException;
    public boolean equals(Object);
    public BaseFacade getFacade();
    public String getFacadeClass();
    public synchronized long getLastTouched();
    public synchronized String getLastUpdateID();
    public synchronized long getLastUpdateTime();
    public long getObjectID();
    static PersistenceSupport getPersistenceSupport(String);
    public int hashCode();
    public synchronized boolean isChanged(long);
    public final synchronized void load(Transaction, long) throws PersistenceException;
    private void lock(Transaction) throws TransactionException;
    protected final synchronized void prepareCreate(Identifier) throws TransactionException;
    protected final synchronized void prepareRead(Identifier);
    protected final synchronized void prepareRemove(Identifier) throws TransactionException;
    protected final synchronized void prepareStore(Identifier) throws TransactionException;
    public synchronized void reload(Transaction) throws PersistenceException;
    public final synchronized void remove(Transaction) throws PersistenceException;
    public final synchronized void store(Transaction) throws PersistenceException;
}










com/imaginary/lwp/BaseFacade.class


package com.imaginary.lwp;
public abstract synchronized class BaseFacade implements java.io.Serializable {
    private java.util.HashMap cache;
    private Entity entity;
    private Home home;
    private transient java.util.ArrayList listeners;
    private String lastUpdateID;
    private long lastUpdateTime;
    private long objectID;
    public void BaseFacade();
    public void BaseFacade(long);
    public void BaseFacade(Entity) throws java.rmi.RemoteException;
    public void addPropertyChangeListener(java.beans.PropertyChangeListener);
    public void addPropertyChangeListener(String, java.beans.PropertyChangeListener);
    public void assign(long);
    public void assign(long, Entity);
    public void assign(long, java.util.HashMap);
    protected boolean contains(String);
    public boolean equals(Object);
    protected void firePropertyChange();
    protected void firePropertyChange(java.beans.PropertyChangeEvent);
    protected Object get(String);
    public Entity getEntity() throws java.rmi.RemoteException;
    public String getLastUpdateID() throws java.rmi.RemoteException;
    public long getLastUpdateTime() throws java.rmi.RemoteException;
    public long getObjectID();
    public boolean hasListeners(String);
    public int hashCode();
    protected void put(String, Object);
    protected void reconnect() throws java.rmi.RemoteException;
    public void removePropertyChangeListener(java.beans.PropertyChangeListener);
    public void removePropertyChangeListener(String, java.beans.PropertyChangeListener);
    public synchronized void reset();
}










com/imaginary/lwp/BaseFacade$1.class


package com.imaginary.lwp;
final synchronized class BaseFacade$1 extends Thread {
    public void run();
}










com/imaginary/lwp/BaseHome.class


package com.imaginary.lwp;
public abstract synchronized class BaseHome extends java.rmi.server.UnicastRemoteObject implements Home {
    private java.util.HashMap cache;
    private java.util.HashMap marked;
    private PersistenceSupport support;
    public void BaseHome() throws java.rmi.RemoteException;
    protected void cache(BaseEntity);
    public java.util.Collection find(Identifier, SearchCriteria) throws FindException, TransactionException;
    public final Entity findByObjectID(Identifier, long) throws FindException, java.rmi.RemoteException;
    public static Home getInstance(Identifier, Class) throws java.rmi.RemoteException;
    public static Home getInstance(Class) throws java.rmi.RemoteException;
    public void remove(Identifier, long) throws java.rmi.RemoteException, TransactionException;
    private void sweep();
}










com/imaginary/lwp/BaseHome$1.class


package com.imaginary.lwp;
final synchronized class BaseHome$1 extends Thread {
    public void run();
}










com/imaginary/lwp/BaseSession.class


package com.imaginary.lwp;
public abstract synchronized class BaseSession extends java.rmi.server.UnicastRemoteObject implements Session {
    public void BaseSession() throws java.rmi.RemoteException;
    public static Session getInstance(Identifier, Class) throws java.rmi.RemoteException;
}










com/imaginary/lwp/ConfigurationException.class


package com.imaginary.lwp;
public synchronized class ConfigurationException extends RuntimeException {
    public void ConfigurationException();
    public void ConfigurationException(String);
}










com/imaginary/lwp/Entity.class


package com.imaginary.lwp;
public abstract interface Entity extends java.rmi.Remote {
    public abstract BaseFacade getFacade() throws java.rmi.RemoteException;
    public abstract String getLastUpdateID() throws java.rmi.RemoteException;
    public abstract long getLastUpdateTime() throws java.rmi.RemoteException;
    public abstract long getObjectID() throws java.rmi.RemoteException;
    public abstract boolean isChanged(long) throws java.rmi.RemoteException;
}










com/imaginary/lwp/FacadeReuseException.class


package com.imaginary.lwp;
public synchronized class FacadeReuseException extends RuntimeException {
    public void FacadeReuseException();
    public void FacadeReuseException(String);
}










com/imaginary/lwp/FindException.class


package com.imaginary.lwp;
public synchronized class FindException extends Exception {
    public void FindException();
    public void FindException(String);
}










com/imaginary/lwp/Home.class


package com.imaginary.lwp;
public abstract interface Home extends java.rmi.Remote {
    public abstract java.util.Collection find(Identifier, SearchCriteria) throws FindException, java.rmi.RemoteException, TransactionException;
    public abstract Entity findByObjectID(Identifier, long) throws FindException, PersistenceException, java.rmi.RemoteException;
    public abstract void remove(Identifier, long) throws java.rmi.RemoteException, TransactionException;
}










com/imaginary/lwp/Identifier.class


package com.imaginary.lwp;
public synchronized class Identifier implements java.io.Serializable {
    private static java.util.HashMap authenticated;
    private static java.util.HashMap identifiers;
    private static java.security.SecureRandom randomizer;
    private static Identifier serverID;
    private long key;
    private String userID;
    static void <clinit>();
    public void Identifier();
    void Identifier(String);
    void Identifier(String, AuthenticationRole);
    public static Identifier currentIdentifier();
    public static Identifier currentIdentifier(AuthenticationRole);
    public static Identifier currentIdentifier(Object);
    public boolean equals(Object);
    private static long getRandomNumber();
    public static Identifier getServerID();
    public String getUserID();
    public int hashCode();
    static boolean isAuthenticated(Identifier);
    public static Identifier login(String, String) throws AuthenticationException;
    public static Identifier login(String, String, AuthenticationRole) throws AuthenticationException;
    static void monitor();
    public String toLocaleString(java.util.Locale);
    public String toString();
    static boolean validateCreate(Identifier, BaseEntity);
    static boolean validateRead(Identifier, BaseEntity);
    static boolean validateRemove(Identifier, BaseEntity);
    static boolean validateStore(Identifier, BaseEntity);
}










com/imaginary/lwp/Identifier$1.class


package com.imaginary.lwp;
final synchronized class Identifier$1 extends Thread {
    public void run();
}










com/imaginary/lwp/jdbc/JDBCAuthenticator.class


package com.imaginary.lwp.jdbc;
public synchronized class JDBCAuthenticator implements com.imaginary.lwp.Authenticator {
    public static final String SELECT = SELECT PASSWORD FROM LWP_USER WHERE USER_ID = ?;
    public void JDBCAuthenticator();
    public void authenticate(String, String) throws com.imaginary.lwp.AuthenticationException;
    public void authenticate(String, String, com.imaginary.lwp.AuthenticationRole) throws com.imaginary.lwp.AuthenticationException;
}










com/imaginary/lwp/jdbc/JDBCGenerator.class


package com.imaginary.lwp.jdbc;
public synchronized class JDBCGenerator extends com.imaginary.lwp.SequenceGenerator {
    public static final String INSERT = INSERT INTO ORA_SEQGEN (NAME, NEXT_SEQ, LUTS) VALUES(?, ?, ?);
    public static final String SELECT = SELECT NEXT_SEQ, LUTS FROM ORA_SEQGEN WHERE NAME = ?;
    public static final String UPDATE = UPDATE ORA_SEQGEN SET NEXT_SEQ = ?, LUTS = ? WHERE NAME = ? AND LUTS = ?;
    public void JDBCGenerator();
    private void createSequence(java.sql.Connection, String) throws java.sql.SQLException;
    public synchronized long generate(String) throws com.imaginary.lwp.SequenceException;
}










com/imaginary/lwp/jdbc/JDBCJoin.class


package com.imaginary.lwp.jdbc;
public synchronized class JDBCJoin implements java.io.Serializable {
    private String first;
    private String second;
    public void JDBCJoin();
    public void JDBCJoin(String, String);
    public String toString();
}










com/imaginary/lwp/jdbc/JDBCSupport.class


package com.imaginary.lwp.jdbc;
public abstract synchronized class JDBCSupport implements com.imaginary.lwp.PersistenceSupport {
    public void JDBCSupport();
    private void bind(java.sql.PreparedStatement, int, java.util.Iterator) throws com.imaginary.lwp.FindException, java.sql.SQLException;
    public abstract void create(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento) throws com.imaginary.lwp.PersistenceException;
    public java.util.Collection find(com.imaginary.lwp.Transaction, com.imaginary.lwp.SearchCriteria) throws com.imaginary.lwp.FindException;
    public final com.imaginary.lwp.BaseFacade getFacade(long, String, java.util.HashMap) throws com.imaginary.lwp.FindException;
    protected String getFindSQL(com.imaginary.lwp.SearchCriteria) throws com.imaginary.lwp.FindException;
    protected abstract JDBCJoin getJoin(String) throws com.imaginary.lwp.FindException;
    private String getOrder(java.util.Iterator, java.util.ArrayList) throws com.imaginary.lwp.FindException;
    protected abstract String getPrimaryTable();
    private String getWhere(java.util.Iterator, java.util.ArrayList) throws com.imaginary.lwp.FindException;
    public abstract void load(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento, long) throws com.imaginary.lwp.PersistenceException;
    protected abstract String mapField(String) throws com.imaginary.lwp.FindException;
    public abstract void remove(com.imaginary.lwp.Transaction, long) throws com.imaginary.lwp.PersistenceException;
    public abstract void store(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento) throws com.imaginary.lwp.PersistenceException;
}










com/imaginary/lwp/jdbc/JDBCTransaction.class


package com.imaginary.lwp.jdbc;
public abstract interface JDBCTransaction {
    public abstract void commit() throws com.imaginary.lwp.TransactionException;
    public abstract java.sql.Connection getConnection() throws java.sql.SQLException;
    public abstract void rollback() throws com.imaginary.lwp.TransactionException;
}










com/imaginary/lwp/jdbc/JDBCTransactionImpl.class


package com.imaginary.lwp.jdbc;
public synchronized class JDBCTransactionImpl extends com.imaginary.lwp.Transaction implements JDBCTransaction {
    private java.sql.Connection connection;
    public void JDBCTransactionImpl();
    public void commit() throws com.imaginary.lwp.TransactionException;
    public java.sql.Connection getConnection() throws java.sql.SQLException;
    public static java.sql.Connection getJDBCConnection() throws java.sql.SQLException;
    public void rollback();
}










com/imaginary/lwp/Identifier$AuthenticationMonitor.class


package com.imaginary.lwp;
synchronized class Identifier$AuthenticationMonitor {
    public Identifier id;
    public long lastTouched;
    void Identifier$AuthenticationMonitor(Identifier);
}










com/imaginary/lwp/LWPProperties.class


package com.imaginary.lwp;
public abstract synchronized class LWPProperties {
    public static final String AUTHENTICATOR = imaginary.lwp.authenticator;
    public static final String DSN = imaginary.lwp.dsn;
    public static final String HNDLR_PREFIX = imaginary.lwp.handler.;
    public static final String JDBC_DRIVER = imaginary.lwp.persist.driver;
    public static final String JDBC_PROPS = imaginary.lwp.persist.props;
    public static final String JDBC_TIMEOUT = imaginary.lwp.jdbc.timeout;
    public static final String MAX_JDBC_CONN = imaginary.lwp.jdbc.maxConn;
    public static final String PROPS_BUNDLE = imaginary.lwp.propsBundle;
    public static final String PROPS_FILE = imaginary.lwp.propsFile;
    public static final String RMI_URL = imaginary.lwp.objectServer;
    public static final String SEQ_GEN = imaginary.lwp.seqGenerator;
    public static final String XACTION = imaginary.lwp.xaction;
    public static final String TYPE_LOADER = imaginary.lwp.typeLoader;
    public void LWPProperties();
}










com/imaginary/lwp/LookupException.class


package com.imaginary.lwp;
public synchronized class LookupException extends Exception {
    public void LookupException();
    public void LookupException(String);
}










com/imaginary/lwp/Memento.class


package com.imaginary.lwp;
public synchronized class Memento implements java.io.Serializable {
    public static final int NOSAVE = 152;
    private java.util.HashMap values;
    public void Memento();
    public void Memento(Object);
    public Object get(Class, String);
    public static boolean isSaved(reflect.Field);
    public void map(Object) throws NoSuchFieldException;
    public void put(Class, String, Object);
}










com/imaginary/lwp/ObjectServer.class


package com.imaginary.lwp;
public abstract interface ObjectServer extends java.rmi.Remote {
    public abstract Identifier login(String, String) throws AuthenticationException, java.rmi.RemoteException;
    public abstract Identifier login(String, String, AuthenticationRole) throws AuthenticationException, java.rmi.RemoteException;
    public abstract Home lookup(Identifier, String) throws LookupException, java.rmi.RemoteException;
    public abstract Session startSession(Identifier, String) throws LookupException, java.rmi.RemoteException;
}










com/imaginary/lwp/ObjectServerImpl.class


package com.imaginary.lwp;
public synchronized class ObjectServerImpl extends java.rmi.server.UnicastRemoteObject implements ObjectServer {
    private Authenticator authenticator;
    private java.util.HashMap homes;
    private void ObjectServerImpl() throws java.rmi.RemoteException;
    private boolean isAuthenticated(Identifier);
    public Identifier login(String, String) throws AuthenticationException, java.rmi.RemoteException;
    public Identifier login(String, String, AuthenticationRole) throws AuthenticationException, java.rmi.RemoteException;
    public Home lookup(Identifier, String) throws LookupException, java.rmi.RemoteException;
    public static void main(String[]);
    public Session startSession(Identifier, String) throws LookupException, java.rmi.RemoteException;
}










com/imaginary/lwp/ObjectServerImpl$1.class


package com.imaginary.lwp;
final synchronized class ObjectServerImpl$1 extends Thread {
    public void run();
}










com/imaginary/lwp/PersistenceException.class


package com.imaginary.lwp;
public synchronized class PersistenceException extends Exception {
    public void PersistenceException();
    public void PersistenceException(String);
}










com/imaginary/lwp/PersistenceSupport.class


package com.imaginary.lwp;
public abstract interface PersistenceSupport {
    public abstract void create(Transaction, Memento) throws PersistenceException;
    public abstract java.util.Collection find(Transaction, SearchCriteria) throws FindException;
    public abstract void load(Transaction, Memento, long) throws PersistenceException;
    public abstract void remove(Transaction, long) throws PersistenceException;
    public abstract void store(Transaction, Memento) throws PersistenceException;
}










com/imaginary/lwp/Persistent.class


package com.imaginary.lwp;
public abstract interface Persistent {
    public abstract void create(Transaction) throws PersistenceException;
    public abstract String getLastUpdateID();
    public abstract long getLastUpdateTime();
    public abstract long getObjectID();
    public abstract void load(Transaction, long) throws PersistenceException;
    public abstract void reload(Transaction) throws PersistenceException;
    public abstract void remove(Transaction) throws PersistenceException;
    public abstract void store(Transaction) throws PersistenceException;
}










com/imaginary/lwp/SearchBinding.class


package com.imaginary.lwp;
public synchronized class SearchBinding implements java.io.Serializable {
    static final long serialVersionUID = -5110219124763741587;
    private String field;
    private SearchBoolean searchBoolean;
    private SearchOperator operator;
    private Object value;
    public void SearchBinding(SearchBoolean, String, SearchOperator, Object);
    public void SearchBinding(SearchCriteria);
    public void SearchBinding(String, Object);
    public SearchBoolean getBoolean();
    public String getField();
    public SearchOperator getOperator();
    public Object getValue();
}










com/imaginary/lwp/SearchBoolean.class


package com.imaginary.lwp;
public synchronized class SearchBoolean implements java.io.Serializable {
    public static SearchBoolean AND;
    public static SearchBoolean OR;
    static final long serialVersionUID = 7487212559751152791;
    private int searchBoolean;
    static void <clinit>();
    public void SearchBoolean();
    private void SearchBoolean(int);
    public boolean equals(Object);
    public int hashCode();
    public String toString();
}










com/imaginary/lwp/SearchCriteria.class


package com.imaginary.lwp;
public synchronized class SearchCriteria implements java.io.Serializable {
    static final long serialVersionUID = 2581791631479120186;
    private java.util.ArrayList bindings;
    private java.util.ArrayList preloads;
    private java.util.ArrayList sorts;
    public void SearchCriteria();
    public void SearchCriteria(java.util.Iterator);
    public void SearchCriteria(String[]);
    public void addBinding(SearchBinding);
    public void addBinding(SearchBoolean, String, SearchOperator, Object);
    public void addBinding(SearchCriteria);
    public void addBinding(String, Object);
    public void addSort(String);
    public void addSorts(java.util.Iterator);
    public void addSorts(String[]);
    public java.util.Iterator bindings();
    public java.util.Iterator preloads();
    public java.util.Iterator sorts();
}










com/imaginary/lwp/SearchOperator.class


package com.imaginary.lwp;
public synchronized class SearchOperator implements java.io.Serializable {
    static final long serialVersionUID = 5959255794938219548;
    public static SearchOperator EQUAL;
    public static SearchOperator LIKE;
    public static SearchOperator NOT_EQUAL;
    public static SearchOperator LESS_THAN;
    public static SearchOperator LESS_EQUAL;
    public static SearchOperator GREATER_THAN;
    public static SearchOperator GREATER_EQUAL;
    private int operator;
    static void <clinit>();
    public void SearchOperator();
    private void SearchOperator(int);
    public boolean equals(Object);
    public int hashCode();
    public String toString();
}










com/imaginary/lwp/SequenceException.class


package com.imaginary.lwp;
public synchronized class SequenceException extends PersistenceException {
    public void SequenceException();
    public void SequenceException(String);
}










com/imaginary/lwp/SequenceGenerator.class


package com.imaginary.lwp;
public abstract synchronized class SequenceGenerator {
    private static long currentNode;
    private static SequenceGenerator generator;
    private static long nextID;
    static void <clinit>();
    public void SequenceGenerator();
    public abstract long generate(String) throws SequenceException;
    public static synchronized long generateSequence(String) throws SequenceException;
    public static synchronized long nextObjectID() throws SequenceException;
}










com/imaginary/lwp/Session.class


package com.imaginary.lwp;
public abstract interface Session extends java.rmi.Remote {
}










com/imaginary/lwp/Transaction.class


package com.imaginary.lwp;
public abstract synchronized class Transaction {
    private static java.util.HashMap transactions;
    private long timestamp;
    private java.util.HashSet toCreate;
    private java.util.HashSet toRemove;
    private java.util.HashSet toStore;
    private Identifier userID;
    static void <clinit>();
    public void Transaction();
    public final synchronized void begin() throws TransactionException;
    public abstract void commit() throws TransactionException;
    public final synchronized void end() throws TransactionException;
    public boolean equals(Object);
    public static Transaction getCurrent(Identifier);
    public final synchronized Identifier getIdentifier();
    public final synchronized long getTimestamp();
    public final synchronized boolean isInProcess();
    final synchronized void prepareCreate(BaseEntity);
    final synchronized void prepareRemove(BaseEntity);
    final synchronized void prepareStore(BaseEntity);
    public abstract void rollback() throws TransactionException;
}










com/imaginary/lwp/TransactionException.class


package com.imaginary.lwp;
public synchronized class TransactionException extends Exception {
    public void TransactionException();
    public void TransactionException(String);
}










com/imaginary/lwp/ObjectServerImpl_Stub.class


package com.imaginary.lwp;
public final synchronized class ObjectServerImpl_Stub extends java.rmi.server.RemoteStub implements ObjectServer, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -7161783675025487279;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_login_0;
    private static reflect.Method $method_login_1;
    private static reflect.Method $method_lookup_2;
    private static reflect.Method $method_startSession_3;
    static void <clinit>();
    public void ObjectServerImpl_Stub();
    public void ObjectServerImpl_Stub(java.rmi.server.RemoteRef);
    public Identifier login(String, String) throws AuthenticationException, java.rmi.RemoteException;
    public Identifier login(String, String, AuthenticationRole) throws AuthenticationException, java.rmi.RemoteException;
    public Home lookup(Identifier, String) throws LookupException, java.rmi.RemoteException;
    public Session startSession(Identifier, String) throws LookupException, java.rmi.RemoteException;
}










com/imaginary/lwp/ObjectServerImpl_Skel.class


package com.imaginary.lwp;
public final synchronized class ObjectServerImpl_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -7161783675025487279;
    static void <clinit>();
    public void ObjectServerImpl_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}










com/imaginary/swing/WorkerThread.class


package com.imaginary.swing;
public abstract synchronized class WorkerThread {
    private static com.imaginary.util.FifoStack queue;
    private static Thread worker;
    static void <clinit>();
    public void WorkerThread();
    public void complete();
    public static void invokeWorker(WorkerThread);
    public abstract void run();
    private static void runThread();
}










com/imaginary/swing/WorkerThread$1.class


package com.imaginary.swing;
final synchronized class WorkerThread$1 extends Thread {
    public void run();
}










com/imaginary/swing/WorkerThread$2.class


package com.imaginary.swing;
final synchronized class WorkerThread$2 implements Runnable {
    public void run();
}










com/imaginary/util/ClientIterator.class


package com.imaginary.util;
public synchronized class ClientIterator implements java.util.Iterator, java.io.Serializable {
    private DistributedIterator source;
    public void ClientIterator();
    public void ClientIterator(DistributedIterator);
    public boolean hasNext();
    public Object next();
    public void remove();
}










com/imaginary/util/DistributedIterator.class


package com.imaginary.util;
public abstract interface DistributedIterator extends java.rmi.Remote {
    public abstract boolean hasNext() throws java.rmi.RemoteException;
    public abstract Object next() throws java.rmi.RemoteException;
    public abstract void remove() throws java.rmi.RemoteException;
}










com/imaginary/util/DistributedIteratorImpl.class


package com.imaginary.util;
public synchronized class DistributedIteratorImpl extends java.rmi.server.UnicastRemoteObject implements DistributedIterator {
    private java.util.Iterator source;
    public void DistributedIteratorImpl(java.util.Iterator) throws java.rmi.RemoteException;
    public boolean hasNext();
    public Object next();
    public void remove();
}










com/imaginary/util/DistributedList.class


package com.imaginary.util;
public synchronized class DistributedList extends java.util.ArrayList {
    public void DistributedList();
    public java.util.Iterator iterator();
}










com/imaginary/util/FifoStack.class


package com.imaginary.util;
public synchronized class FifoStack extends java.util.ArrayList implements Stack {
    public void FifoStack();
    public Object peek();
    public Object pop();
    public Object push(Object);
    public int search(Object);
}










com/imaginary/util/LifoStack.class


package com.imaginary.util;
public synchronized class LifoStack extends java.util.ArrayList implements Stack {
    public void LifoStack();
    public Object peek();
    public Object pop();
    public Object push(Object);
    public int search(Object);
}










com/imaginary/util/PropertyReader.class


package com.imaginary.util;
public synchronized class PropertyReader {
    public void PropertyReader();
    public void read(java.io.File) throws java.io.IOException;
    public void read(String) throws java.util.MissingResourceException;
    public void read(java.util.ResourceBundle);
}










com/imaginary/util/Stack.class


package com.imaginary.util;
public abstract interface Stack {
    public abstract boolean isEmpty();
    public abstract Object peek();
    public abstract Object pop();
    public abstract Object push(Object);
    public abstract int search(Object);
    public abstract int size();
}










com/imaginary/util/DistributedIteratorImpl_Stub.class


package com.imaginary.util;
public final synchronized class DistributedIteratorImpl_Stub extends java.rmi.server.RemoteStub implements DistributedIterator, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -8248543043536019546;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_hasNext_0;
    private static reflect.Method $method_next_1;
    private static reflect.Method $method_remove_2;
    static void <clinit>();
    public void DistributedIteratorImpl_Stub();
    public void DistributedIteratorImpl_Stub(java.rmi.server.RemoteRef);
    public boolean hasNext() throws java.rmi.RemoteException;
    public Object next() throws java.rmi.RemoteException;
    public void remove() throws java.rmi.RemoteException;
}










com/imaginary/util/DistributedIteratorImpl_Skel.class


package com.imaginary.util;
public final synchronized class DistributedIteratorImpl_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -8248543043536019546;
    static void <clinit>();
    public void DistributedIteratorImpl_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}











examples/README

These directories contain the examples from Database Programming with
JDBC and Java, 2nd Edition. Each example that is specific to a
particular chapter appears in the subdirectory named for that
chapter. For example, the GuestBookServlet class from Chapter 3
appears in the chapter3/ directory. The examples that span multiple
chapters, such as the code from the banking application, appear in the
etc/ directory.

Any example that requires any special information to get it running
has that information listed in the README in the example's
directory. For example, directions on how to run the banking
application appear in etc/README.

You are granted full, unrestricted permission to use all of the
example code from my book in any way, shape or form. You do not need
to email me or O'Reilly requesting permission. It would be nice,
however, to hear about places in which it is being used, so please do
drop me an email!

If you have any troubles, please do not hesitate to contact me. My
email address (which I do not publish here for fear of harvesting by
spammers) is in the Preface of the book.

George Reese
August 2000
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examples/chapter10/RowSetModel.class


package com.imaginary.swing;
public synchronized class RowSetModel extends javax.swing.table.AbstractTableModel implements javax.sql.RowSetListener {
    private javax.sql.RowSet rowSet;
    public void RowSetModel(javax.sql.RowSet);
    public void cursorMoved(javax.sql.RowSetEvent);
    public Class getColumnClass(int);
    public int getColumnCount();
    public String getColumnName(int);
    public int getRowCount();
    public Object getValueAt(int, int);
    public void rowChanged(javax.sql.RowSetEvent);
    public void rowSetChanged(javax.sql.RowSetEvent);
    public void setValueAt(Object, int, int);
}










examples/chapter10/RowSetModel.java
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examples/chapter10/RowSetModel.java/* $Id: RowSetModel.java,v 1.1 1999/03/03 06:00:22 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.swing;

import javax.swing.table.AbstractTableModel;
import java.sql.ResultSetMetaData;
import java.sql.SQLException;
import java.sql.Types;
import javax.sql.RowSet;
import javax.sql.RowSetEvent;
import javax.sql.RowSetListener;

public class RowSetModel extends AbstractTableModel implements RowSetListener {
    private RowSet rowSet   = null;
    
    public RowSetModel(RowSet set) {
        super();
        rowSet = set;
        rowSet.addRowSetListener(this);
    }

    public void cursorMoved(RowSetEvent event) {
    }

    public Class getColumnClass(int column) {
        String cname;
        int type;
    
        try {
            ResultSetMetaData meta = rowSet.getMetaData();

            if( meta == null ) {
                return null;
            }
            type = meta.getColumnType(column+1);
        }
        catch( SQLException e ) {
            e.printStackTrace();
            return super.getColumnClass(column);
        }
        switch( type ) {
        case Types.BIT:
            {
                cname = "java.lang.Boolean";
                break;
            }
        case Types.TINYINT:
            {
                cname = "java.lang.Byte";
                break;
            }
        case Types.SMALLINT:
            {
                cname = "java.lang.Short";
                break;
            }
        case Types.INTEGER:
            {
                cname = "java.lang.Integer";
                break;
            }
        case Types.BIGINT:
            {
                cname = "java.lang.Long";
                break;
            }
        case Types.FLOAT: case Types.REAL:
            {
                cname = "java.lang.Float";
                break;
            }
        case Types.DOUBLE:
            {
                cname = "java.lang.Double";
                break;
            }
        case Types.NUMERIC:
            {
                cname = "java.lang.Number";
                break;
            }
        case Types.DECIMAL:
            {
                cname = "java.math.BigDecimal";
                break;
            }
        case Types.CHAR: case Types.VARCHAR: case Types.LONGVARCHAR:
            {
                cname = "java.lang.String";
                break;
            }
        case Types.DATE:
            {
                cname = "java.sql.Date";
                break;
            }
        case Types.TIME:
            {
                cname = "java.sql.Time";
                break;
            }
        case Types.TIMESTAMP:
            {
                cname = "java.sql.Timestamp";
                break;
            }
        case Types.BINARY: case Types.VARBINARY: case Types.LONGVARBINARY:
            {
                cname = "byte[]";
                break;
            }
        case Types.OTHER: case Types.JAVA_OBJECT:
            {
                cname = "java.lang.Object";
                break;
            }
        case Types.CLOB:
            {
                cname = "java.sql.Clob";
                break;
            }
        case Types.BLOB:
            {
                cname = "java.ssql.Blob";
                break;
            }
        case Types.REF:
            {
                cname = "java.sql.Ref";
                break;
            }
        case Types.STRUCT:
            {
                cname = "java.sql.Struct";
                break;
            }
        default:
            {
                return super.getColumnClass(column);
            }
        }
        try {
            return Class.forName(cname);
        }
        catch( Exception e ) {
            e.printStackTrace();
            return super.getColumnClass(column);
        }
    }
        
    public int getColumnCount() {
        try {
            ResultSetMetaData meta = rowSet.getMetaData();

            if( meta == null ) {
                return 0;
            }
            return meta.getColumnCount();
        }
        catch( SQLException e ) {
            return 0;
        }
    }

    public String getColumnName(int col) {
        try {
            ResultSetMetaData meta = rowSet.getMetaData();

            if( meta == null ) {
                return null;
            }
            return meta.getColumnName(col+1);
        }
        catch( SQLException e ) {
            return "Error";
        }
    }

    public int getRowCount() {
        try {
            if( rowSet.last() ) {
                return (rowSet.getRow());
            }
            else {
                return 0;
            }
        }
        catch( SQLException e ) {
            return 0;
        }
    }

    public Object getValueAt(int row, int col) {
        try {
            if( !rowSet.absolute(row+1) ) {
                return null;
            }
            return rowSet.getObject(col+1);
        }
        catch( SQLException e ) {
            return null;
        }
    }

    public void rowChanged(RowSetEvent event) {
        try {
            int row = rowSet.getRow();
            
            if( rowSet.rowDeleted() ) {
                fireTableRowsDeleted(row, row);
            }
            else if( rowSet.rowInserted() ) {
                fireTableRowsInserted(row, row);
            }
            else if( rowSet.rowUpdated() ) {
                fireTableRowsUpdated(row, row);
            }
        }
        catch( SQLException e ) {
        }
    }

    public void rowSetChanged(RowSetEvent event) {
        fireTableStructureChanged();
    }

    public void setValueAt(Object value, int row, int column) {
        try {
            if( !rowSet.absolute(row+1) ) {
                return;
            }
            rowSet.updateObject(column+1, value);
        }
        catch( SQLException e ) {
        }
    }
}








examples/chapter3/GuestBookServlet.class


public synchronized class GuestBookServlet extends javax.servlet.http.HttpServlet {
    private java.util.Properties connectionProperties;
    private java.sql.Driver driver;
    private String driverName;
    private String jdbcURL;
    private java.util.Random random;
    public void GuestBookServlet();
    public void doGet(javax.servlet.http.HttpServletRequest, javax.servlet.http.HttpServletResponse) throws javax.servlet.ServletException, java.io.IOException;
    public void doPost(javax.servlet.http.HttpServletRequest, javax.servlet.http.HttpServletResponse) throws javax.servlet.ServletException, java.io.IOException;
    private String fixComment(String);
    private java.util.Locale getLocale(javax.servlet.http.HttpServletRequest);
    public String getServletInfo();
    public void init(javax.servlet.ServletConfig) throws javax.servlet.ServletException;
    private String noXML(String);
    private void printCommentForm(java.io.PrintWriter, java.util.Locale) throws java.io.IOException;
    private void printComments(java.io.PrintWriter, java.util.Locale) throws java.io.IOException;
}
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    examples/chapter3/GuestBookServlet.java
    
    


examples/chapter3/GuestBookServlet.javaimport java.io.IOException;
import java.io.PrintWriter;
import java.sql.Connection;
import java.sql.Date;
import java.sql.Driver;
import java.sql.DriverManager;
import java.sql.ResultSet;
import java.sql.SQLException;
import java.sql.Statement;
import java.text.DateFormat;
import java.text.SimpleDateFormat;
import java.util.Locale;
import java.util.Properties;
import java.util.Random;
import java.util.StringTokenizer;

import javax.servlet.ServletConfig;
import javax.servlet.ServletException;
import javax.servlet.http.HttpServlet;
import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;

public class GuestBookServlet extends HttpServlet {
    private Properties connectionProperties = new Properties();
    private Driver     driver               = null;
    private String     driverName           = null;
    private String     jdbcURL              = null;
    private Random     random               = new Random();
    
    /**
     * Provides the servlet with the chance to get runtime configuration
     * values and initialize itself.  For a database servlet, you want
     * to grab the driver name, URL, and any connection information.
     * For this example, I assume a driver that requires a user name
     * and password.  For an example of more database independent
     * configuration, see Chapter 4.
     * @param cfg the servlet configuration information
     * @throws javax.servlet.ServletException could not load the specified
     * JDBC driver
     */
    public void init(ServletConfig cfg) throws ServletException {
        super.init(cfg);
        {
            String user, pw;

            driverName = cfg.getInitParameter("gb.driver");
            jdbcURL = cfg.getInitParameter("gb.jdbcURL");
            user = cfg.getInitParameter("gb.user");
            if( user != null ) {
                connectionProperties.put("user", user);
            }
            pw = cfg.getInitParameter("gb.pw");
            if( pw != null ) {
                connectionProperties.put("password", pw);
            }
            try {
                driver = (Driver)Class.forName(driverName).newInstance();
            }
            catch( Exception e ) {
                throw new ServletException("Unable to load driver: " +
                                           e.getMessage());
            }
        }
    }

    /**
     * Performs the HTTP GET.  This is where we print out a form and
     * a random sample of the comments.
     * @param req the servlet request information
     * @param res the servlet response information
     * @throws javax.servlet.ServletException an error occurred talking to
     * the database
     * @throws java.io.IOException a socket error occurred
     */
    public void doGet(HttpServletRequest req, HttpServletResponse res)
        throws ServletException, IOException {
        PrintWriter out = res.getWriter();
        Locale loc = getLocale(req);

        res.setContentType("text/html");
        printCommentForm(out, loc);
        printComments(out, loc);
    }

    public void doPost(HttpServletRequest req, HttpServletResponse res)
        throws ServletException, IOException {
        PrintWriter out = res.getWriter();
        Locale loc = getLocale(req);
        String name, email, comment;
        Connection conn = null;
        Exception err = null;
        int id = -1;
        String[] tmp;

        // get the form values
        tmp = req.getParameterValues("name");
        if( tmp == null || tmp.length != 1 ) {
            name = null;
        }
        else {
            name = tmp[0];
        }
        tmp = req.getParameterValues("email");
        if( tmp == null || tmp.length != 1 ) {
            email = null;
        }
        else {
            email = tmp[0];
        }
        tmp = req.getParameterValues("comments");
        if( tmp == null || tmp.length != 1 ) {
            comment = null;
        }
        else {
            comment = tmp[0];
        }
        res.setContentType("text/html");
        // validate values
        if( name.length() < 1 ) {
            out.println("You must specify a valid name!");
            printCommentForm(out, loc);
            return;
        }
        if( email.length() < 3 ) {
            out.println("You must specify a valid email address!");
            printCommentForm(out, loc);
            return;
        }
        if( email.indexOf("@") < 1 ) {
            out.println("You must specify a valid email address!");
            printCommentForm(out, loc);
            return;
        }
        if( comment.length() < 1 ) {
            out.println("You left no comments!");
            printCommentForm(out, loc);
            return;
        }
        try {
            SimpleDateFormat fmt = new SimpleDateFormat("yyyy-MM-dd",
                                                        Locale.US);
            java.util.Date date = new java.util.Date();
            ResultSet result;
            Statement stmt;
        
            conn = DriverManager.getConnection(jdbcURL, connectionProperties);
            // remove the "setAutoCommit(false)" line for mSQL or MySQL
            conn.setAutoCommit(false);
            stmt = conn.createStatement();
            // generate a new comment ID
            // more on ID generation in Chapter 4
            result = stmt.executeQuery("SELECT NEXT_SEQ " +
                                       "FROM SEQGEN " +
                                       "WHERE NAME = 'COMMENT_ID'");
            if( !result.next() ) {
                throw new ServletException("Failed to generate id.");
            }
            id = result.getInt(1) + 1;
            stmt.close();
            // closing the statement closes the result
            stmt = conn.createStatement();
            stmt.executeUpdate("UPDATE SEQGEN SET NEXT_SEQ = " + id +
                               " WHERE NAME = 'COMMENT_ID'");
            stmt.close();
            stmt = conn.createStatement();
            comment = fixComment(comment);
            stmt.executeUpdate("INSERT INTO COMMENT " +
                               "(COMMENT_ID, EMAIL, NAME, COMMENT, " +
                               "CMT_DATE) "+
                               "VALUES (" + id +", '" + email +
                               "', '" + name + "', '" +
                               comment + "', '" + fmt.format(date) +
                               "')");
            conn.commit();
            stmt.close();
        }
        catch( SQLException e ) {
            e.printStackTrace();
            err = e;
        }
        finally {
            if( conn != null ) {
                try { conn.close(); }
                catch( Exception e ) { }
            }
        }
        if( err != null ) {
            out.println("An error occurred on save: " + err.getMessage());
        }
        else {
            printCommentForm(out, loc);
            printComments(out, loc);
        }
    }

    /**
     * Find the desired locale from the HTTP header.
     * @param req the servlet request from which the header is read
     * @return the locale matching the first accepted language
     */
    private Locale getLocale(HttpServletRequest req) {
        String hdr = req.getHeader("Accept-Language");
        StringTokenizer toks;
        
        if( hdr == null ) {
            return Locale.getDefault();
        }
        toks = new StringTokenizer(hdr, ",");
        if( toks.hasMoreTokens() ) {
            String lang = toks.nextToken();
            int ind = lang.indexOf(';');
            Locale loc;
                
            if( ind != -1 ) {
                lang = lang.substring(0, ind);
            }
            lang = lang.trim();
            ind = lang.indexOf("-");
            if( ind == -1 ) {
                loc = new Locale(lang, "");
            }
            else {
                loc = new Locale(lang.substring(0, ind),
                                 lang.substring(ind+1));
            }
            return loc;
        }
        return Locale.getDefault();
    }
    
    public String getServletInfo() {
        return "Guest Book Servlet\nFrom Database Programming with JDBC " +
            "and Java";
    }

    private void printCommentForm(PrintWriter out, Locale loc)
        throws IOException {
        out.println("<div class=\"gbform\">");
        out.println("<form action=\"personal/guestbook.shtml\" " +
                    "method=\"POST\">");
        out.println("<table>");
        out.println("<tr>");
        out.println("<td>Name:</td>");
        out.println("<td><input type=\"text\" name=\"name\" " +
                    "size=\"30\"/></td>");
        out.println("<td><input type=\"submit\" value=\"Save\"/></td>");
        out.println("</tr>");
        out.println("<tr>");
        out.println("<td>Email:</td>");
        out.println("<td><input type=\"text\" name=\"email\" " +
                    "size=\"30\"/></td>");
        out.println("<tr>");
        out.println("<tr>");
        out.println("<td>Comments:</td>");
        out.println("<tr>");
        out.println("<tr>");
        out.println("<td colspan=\"3\">");
        out.println("<textarea name=\"comments\" cols=\"40\" rows=\"7\">");
        out.println("</textarea></td>");
        out.println("<tr>");
        out.println("</table>");
        out.println("</form>");
    }

    private void printComments(PrintWriter out, Locale loc)
        throws IOException {
        Connection conn = null;
    
        try {
            DateFormat fmt = DateFormat.getDateInstance(DateFormat.FULL, loc);
            ResultSet results;
            Statement stmt;
            int rows, count;
        
            conn = DriverManager.getConnection(jdbcURL, connectionProperties);
            stmt = conn.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE,
            ResultSet.CONCUR_READ_ONLY);
            results = stmt.executeQuery("SELECT NAME, EMAIL, CMT_DATE, " +
                                        "COMMENT, COMMENT_ID " +
                                        "FROM COMMENT " +
                                        "ORDER BY CMT_DATE");
            out.println("<dl>");
            results.last();
            results.next();
            rows = results.getRow();
            // pick a random row
            rows = random.nextInt()%rows;
            if( rows < 4 ) {
                // if the random row is less than 4, print the first 4 rows
                results.afterLast();
            }
            else {
                // otherwise go to the specified row, print the prior 5 rows
                results.absolute(rows);
            }
            count = 0;
            // print up to 5 rows going backwards from the randomly
            // selected row
            while( results.previous() && (count < 5) ) {
                String name, email, cmt;
                Date date;

                count++;
                name = results.getString(1);
                if( results.wasNull() ) {
                    name = "Unknown User";
                }
                email = results.getString(2);
                if( results.wasNull() ) {
                    email = "user@host";
                }
                date = results.getDate(3);
                if( results.wasNull() ) {
                    date = new Date((new java.util.Date()).getTime());
                }
                cmt = results.getString(4);
                if( results.wasNull() ) {
                    cmt = "No comment.";
                }
                out.println("<dt><b>" + name + "</b> (" + email + ") on " +
                            fmt.format(date) + "</dt>");
                cmt = noXML(cmt);
                out.println("<dd> " + cmt + "</dd>");
            }
            out.println("</dl>");
        }
        catch( SQLException e ) {
            out.println("A database error occurred: " + e.getMessage());
        }
        finally {
            if( conn != null ) {
                try { conn.close(); }
                catch( SQLException e ) { }
            }
        }
    }

    /**
     * Removes any XML-sensitive characters from a comment and
     * replaces them with their character entities.
     * @param cmt the raw comment
     * @return the XML-safe comment
     */
    private String noXML(String cmt) {
        StringBuffer buff = new StringBuffer();

        for(int i=0; i<cmt.length(); i++) {
            char c = cmt.charAt(i);
            
            switch(c) {
            case '<':
                buff.append("&lt;");
                break;
            case '>':
                buff.append("&gt;");
                break;
            case '&':
                buff.append("&amp;");
                break;
            case '"':
                buff.append("&quot;");
                break;
            default:
                buff.append(c);
                break;
            }
        }
        return buff.toString();
    }

    /**
     * This method escapes single quotes so that database statements are
     * not messed up.
     * @param comment the raw comment
     * @return a comment with any quotes escaped
     */
    private String fixComment(String comment) {
        if( comment.indexOf("'") != -1 ) {
            String tmp = "";
        
            for(int i=0; i<comment.length(); i++) {
                char c = comment.charAt(i);
        
                if( c == '\'' ) {
                    tmp = tmp + "\\'";
                }
                else {
                    tmp = tmp + c;
                }
            }
            comment = tmp;
        }
        return comment;
    }
}








examples/chapter3/mysql.cre


DROP TABLE IF EXISTS COMMENT;

CREATE TABLE COMMENT (
    COMMENT_ID      BIGINT      UNSIGNED NOT NULL PRIMARY KEY,
    EMAIL           VARCHAR(50)          NOT NULL,
    NAME            VARCHAR(50)          NOT NULL,
    COMMENT         TEXT                 NOT NULL,
    CMT_DATE        DATE                 NOT NULL);

DROP TABLE IF EXISTS SEQGEN;

CREATE TABLE SEQGEN (
    NAME            CHAR(10)             NOT NULL PRIMARY KEY,
    NEXT_SEQ        BIGINT      UNSIGNED NOT NULL);

INSERT INTO SEQGEN (NAME, NEXT_SEQ)
VALUES ('COMMENT_ID', 1);
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The GuestBookServlet example differs a bit from the example in the
book. I modified it to be placed inside a .shtml file using
server-side Java servlet tags. The guestbook.shtml file is the file in
which I call this servlet. On my server, I gave it the server alias of
gb. Remember to configuration your initialization parameters when you
deploy the servlet!

You can view the servlet (slightly modified backwards to JDBC 1.2
since my servlet engine does not support JDK 1.2) at
http://www.imaginary.com/~george/guestbook.shtml.
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public synchronized class ReverseSelect {
    public void ReverseSelect();
    public static void main(String[]);
}
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examples/chapter3/ReverseSelect.javaimport java.sql.*;
import java.util.*;

/**
 * Example 3.5.
 */
public class ReverseSelect {
  public static void main(String argv[]) {
    Connection con = null;

    try {
      String url = "jdbc:msql://carthage.imaginary.com/ora";
      String driver = "com.imaginary.sql.msql.MsqlDriver";
      Properties p = new Properties();
      Statement stmt;
      ResultSet rs;
            
      p.put("user", "borg");
      Class.forName(driver).newInstance();
      con = DriverManager.getConnection(url, "borg", "");
      stmt = 
      con.createStatement(ResultSet.TYPE_SCROLL_INSENSITIVE,
                          ResultSet.CONCUR_READ_ONLY);
       rs = stmt.executeQuery("SELECT * from test ORDER BY test_id");
      // as a new ResultSet, rs is currently positioned
      // before the first row
      System.out.println("Got results:");
      // position rs after the last row
      rs.afterLast();
      while(rs.previous()) {
        int a= rs.getInt("test_id");
        String str = rs.getString("test_val");

        System.out.print("\ttest_id= " + a);
        System.out.println("/str= '" + str + "'");
      }
      System.out.println("Done.");
    }
    catch( Exception e ) {
      e.printStackTrace();
    }
    finally {
      if( con != null ) {
        try { con.close(); }
        catch( SQLException e ) { e.printStackTrace(); }
      }
    }
  }
}
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public synchronized class Select {
    public void Select();
    public static void main(String[]);
}
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examples/chapter3/Select.javaimport java.sql.*;

/**
 * Example 3.1.
 */
public class Select {
  public static void main(String args[]) {
    String url = "jdbc:msql://carthage.imaginary.com/ora";
    Connection con = null;

    try {
      String driver = "com.imaginary.sql.msql.MsqlDriver";

      Class.forName(driver).newInstance();
    }
    catch( Exception e ) {
      System.out.println("Failed to load mSQL driver.");
      return;
    }
    try {
      con = DriverManager.getConnection(url, "borg", "");
      Statement select = con.createStatement();
      ResultSet result = select.executeQuery
                          ("SELECT test_id, test_val FROM test");         

      System.out.println("Got results:");
      while(result.next()) { // process results one row at a time
        int key = result.getInt(1);
        String val = result.getString(2);

        System.out.println("key = " + key);
        System.out.println("val = " + val);
      }
    }
    catch( Exception e ) {
      e.printStackTrace();
    }
    finally {
      if( con != null ) {
        try { con.close(); }
        catch( Exception e ) { e.printStackTrace(); }
      }
    }
  }
}
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public synchronized class SimpleConnection {
    public void SimpleConnection();
    public static void main(String[]);
}
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examples/chapter3/SimpleConnection.javaimport java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;

/**
 * Example 3.2.
 * The SimpleConnection class is a command line application that accepts 
 * the following command line:
 * java SimpleConnection DRIVER URL UID PASSWORD 
 * If the URL fits the specified driver, it will then load the driver and
 * get a connection.
 */
public class SimpleConnection {
  static public void main(String args[]) {
    Connection connection = null;

    // Process the command line
    if( args.length != 4 ) {
      System.out.println("Syntax: java SimpleConnection " +
                         "DRIVER URL UID PASSWORD");
      return;
    }
    try { // load the driver 
      Class.forName(args[0]).newInstance();
    }
    catch( Exception e ) { // problem loading driver, class not exist?
      e.printStackTrace();
      return;
    }
    try {
      connection = DriverManager.getConnection(args[1], args[2], args[3]);
      System.out.println("Connection successful!");
      // Do whatever queries or updates you want here!!!
    }
    catch( SQLException e ) {
      e.printStackTrace();
    }
    finally {
      if( connection != null ) {
          try { connection.close(); }
          catch( SQLException e ) {
            e.printStackTrace(); 
          }
      }
    }
  }
}
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public synchronized class Update {
    public void Update();
    public static void main(String[]);
}
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examples/chapter3/Update.javaimport java.sql.*;

/**
 * Example 3.3
 */
public class Update {
  public static void main(String args[]) {
    Connection con = null;

    if( args.length != 2 ) {
      System.out.println("Syntax: <java UpdateApp [number] [string]>");
      return;
    }
    try {
      String driver = "com.imaginary.sql.msql.MsqlDriver";

      Class.forName(driver).newInstance();
      String url = "jdbc:msql://carthage.imaginary.com/ora";
      con = DriverManager.getConnection(url, "borg", "");
      Statement s = con.createStatement();
      String test_id = args[0];
      String test_val = args[1];
      int update_count = 
        s.executeUpdate("INSERT INTO test (test_id, test_val) " +
                        "VALUES(" + test_id + ", '" + test_val + "')");

      System.out.println(update_count + " rows inserted.");
      s.close();
    }
    catch( Exception e ) {
      e.printStackTrace();
    }
    finally {
      if( con != null ) {
        try { con.close(); }
         catch( SQLException e ) { e.printStackTrace(); }
      }
    }
  }
}
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public synchronized class UpdateLogic {
    public void UpdateLogic();
    public static void main(String[]);
}
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examples/chapter3/UpdateLogic.javaimport java.sql.*;

/**
 * Example 3.4.
 */
public class UpdateLogic {
  public static void main(String args[]) {
    Connection con = null;

    if( args.length != 2 ) {
      System.out.println("Syntax: <java UpdateLogic [number] [string]>");
      return;
    }
    try {
      String driver = "com.imaginary.sql.msql.MsqlDriver";

      Class.forName(driver).newInstance();
      String url = "jdbc:msql://carthage.imaginary.com/ora";
      Statement s;

      con = DriverManager.getConnection(url, "borg", "");
      con.setAutoCommit(false);  // make sure auto commit is off!
      s = con.createStatement();// create the first statement
      s.executeUpdate("INSERT INTO test (test_id, test_val) " +
                      "VALUES(" + args[0] + ", '" + args[1] + "')");
      s.close();                    // close the first statement
      s = con.createStatement();    // create the second statement
      s.executeUpdate("INSERT into test_desc (test_id, test_desc) " +
                      "VALUES(" + args[0] + 
                      ", ‘This describes the test.’)");
      con.commit();                 // commit the two statements
      System.out.println("Insert succeeded.");
      s.close();                    // close the second statement
    }
    catch( Exception e ) {
      if( con != null ) {
        try { con.rollback(); }        // rollback on error 
        catch( SQLException e2 ) { }
      }
      e.printStackTrace();
    }
    finally {
      if( con != null ) {
        try { con.close(); }
        catch( SQLException e ) { e.printStackTrace(); }
      }
    }
  }
}
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examples/chapter4/Batch.javaimport java.sql.*;
import java.util.ArrayList;
import java.util.Iterator;

/**
 * Example 4.1.
 */
public class Batch {
    static public void main(String[] args) {
        Connection conn = null;
        
        try {
            ArrayList breakable = new ArrayList();
            PreparedStatement stmt;
            Iterator users;
            ResultSet rs;
            
            Class.forName(args[0]).newInstance();
            conn = DriverManager.getConnection(args[1], args[2], args[3]);
            stmt = conn.prepareStatement("SELECT user_id, password " +
                                         "FROM user");
            rs = stmt.executeQuery();
            while( rs.next() ) {
                String uid = rs.getString(1);
                String pw = rs.getString(2);

                // Assume PasswordCracker is some class that provides
                // a single static method called crack() that attempts
                // to run password cracking routines on the password
                if( PasswordCracker.crack(uid, pw) ) {
                    breakable.add(uid);
                }
            }
            stmt.close();
            if( breakable.size() < 1 ) {
                return;
            }
            stmt = conn.prepareStatement("UPDATE user " +
                                         "SET bad_password = 'Y' " +
                                         "WHERE uid = ?");
            users = breakable.iterator();
            while( users.hasNext() ) {
                String uid = (String)users.next();

                stmt.setString(1, uid);
                stmt.addBatch();
            }
            stmt.executeBatch();
        }
        catch( Exception e ) {
            e.printStackTrace();
        }
        finally {
            if( conn != null ) {
                try { conn.close(); }
                catch( Exception e ) { }
            }
        }
    }
}
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public synchronized class Blobs {
    public void Blobs();
    public static void main(String[]);
}
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examples/chapter4/Blobs.javaimport java.sql.*;
import java.io.*;

/**
 * Example 4.2.
 */
public class Blobs {
    public static void main(String args[]) {
        if( args.length != 1 ) {
            System.err.println("Syntax: <java Blobs [driver] [url] " +
                               "[uid] [pass] [file]");
            return;
        }
        try {
            Class.forName(args[0]).newInstance();
            Connection con = DriverManager.getConnection(args[1], args[2],
                                                         args[3]);
            File f = new File(args[4]);
            PreparedStatement stmt;

            if( !f.exists() ) {
                // if the file does not exist
                // retrieve it from the database and write it to the named file
                ResultSet rs;
                
                stmt = con.prepareStatement("SELECT blobData " +
                                              "FROM BlobTest " +
                                              "WHERE fileName = ?");

                stmt.setString(1, args[0]);
                rs = stmt.executeQuery();
                if( !rs.next() ) {
                    System.out.println("No such file stored.");
                }
                else {
                    Blob b = rs.getBlob(1);
                    BufferedOutputStream os;

                    os = new BufferedOutputStream(new FileOutputStream(f));
                    os.write(b.getBytes(0, (int)b.length()), 0,
                             (int)b.length());
                    os.flush();
                    os.close();
                }
            }
            else {
                // otherwise read it and save it to the database
                FileInputStream fis = new FileInputStream(f);
                byte[] tmp = new byte[1024];
                byte[] data = null;
                int sz, len = 0;
                
                while( (sz = fis.read(tmp)) != -1 ) {
                    if( data == null ) {
                        len = sz;
                        data = tmp;
                    }
                    else {
                        byte[] narr;
                        int nlen;
                        
                        nlen = len + sz;
                        narr = new byte[nlen];
                        System.arraycopy(data, 0, narr, 0, len);
                        System.arraycopy(tmp, 0, narr, len, sz);
                        data = narr;
                        len = nlen;
                    }
                }
                if( len != data.length ) {
                    byte[] narr = new byte[len];

                    System.arraycopy(data, 0, narr, 0, len);
                    data = narr;
                }
                stmt = con.prepareStatement("INSERT INTO BlobTest(fileName, " +
                                            "blobData) VALUES(?, ?)");
                stmt.setString(1, args[0]);
                stmt.setObject(2, data);
                stmt.executeUpdate();
                f.delete();
            }
            con.close();
        }
        catch( Exception e ) {
            e.printStackTrace();
        }
    }
}
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public synchronized class Fruit implements java.sql.SQLData {
    private String name;
    private String sqlTypeName;
    public void Fruit();
    public void Fruit(String);
    public String getName();
    public String getSQLTypeName();
    public void readSQL(java.sql.SQLInput, String) throws java.sql.SQLException;
    public void writeSQL(java.sql.SQLOutput) throws java.sql.SQLException;
}
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examples/chapter4/Fruit.javaimport java.sql.*;

/**
 * Example 4.3.
 */
public class Fruit implements SQLData {
    private String name;
    private String sqlTypeName;

    public Fruit() {
        super();
    }

    public Fruit(String nom) {
        super();
        name = nom;
    }

    public String getName() {
        return name;
    }

    public String getSQLTypeName() {
        return sqlTypeName;
    }

    public void readSQL(SQLInput is, String type) throws SQLException {
        sqlTypeName = type;
        name = is.readString();
    }

    public void writeSQL(SQLOutput os) throws SQLException {
        os.writeString(name);
    }
}
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Batch.java will not compile since there is no PasswordCracker class.
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public synchronized class TerminalMonitor {
    static java.sql.Connection connection;
    static java.io.BufferedReader input;
    static void <clinit>();
    public void TerminalMonitor();
    public static void executeStatement(StringBuffer) throws java.sql.SQLException;
    public static void main(String[]);
    public static void processResults(java.sql.ResultSet) throws java.sql.SQLException;
    public static String prompt(String) throws java.io.IOException;
    public static void showVersion(java.sql.DatabaseMetaData);
}
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examples/chapter4/TerminalMonitor.javaimport java.io.BufferedReader;
import java.io.InputStreamReader;
import java.io.IOException;
import java.sql.*;
import java.util.ArrayList;
import java.util.HashMap;
import java.util.Iterator;
import java.util.Properties;

/**
 * Examples 4.4 through 4.6.
 */
public class TerminalMonitor {
    static Connection     connection = null;
    static BufferedReader input;
    
    static public void main(String args[]) {
        DriverPropertyInfo[] required;
        StringBuffer buffer = new StringBuffer();
        Properties props = new Properties();
        boolean connected = false;
        Driver driver;
        String url;
        int line = 1; // Mark current input line

        
        if( args.length < 1 ) {
            System.out.println("Syntax: <java -Djdbc.drivers=DRIVER_NAME " +
                               "TerminalMonitor JDBC_URL>");
            return;
        }
        url = args[0];
        // We have to get a reference to the driver so we can
        // find out what values to prompt the user for in order
        // to make a connection.
        try {
            driver = DriverManager.getDriver(url);
        }
        catch( SQLException e ) {
            e.printStackTrace();
            System.err.println("Unable to find a driver for the specified " +
                               "URL.");
            System.err.println("Make sure you passed the jdbc.drivers " +
                               "property on the command line to specify " +
                               "the driver to be used.");
            return;
        }
        try {
            required = driver.getPropertyInfo(url, props);
        }
        catch( SQLException e ) {
            e.printStackTrace();
            System.err.println("Unable to get driver property information.");
            return;
        }
        input = new BufferedReader(new InputStreamReader(System.in));
        // some drivers do not implement this properly
        // if that is the case, prompt for user name and password
        try {
            if( required.length < 1 ) {
                props.put("user", prompt("user: "));
                props.put("password", prompt("password: "));
            }
            else {
                // for each required attribute in the driver property info
                // prompt the user for the value
                for(int i=0; i<required.length; i++) {
                    if( !required[i].required ) {
                        continue;
                    }
                    props.put(required[i].name,
                              prompt(required[i].name + ": "));
                }
            }
        }
        catch( IOException e ) {
            e.printStackTrace();
            System.err.println("Unable to read property info.");
            return;
        }
        // Make the connection.
        try {
            connection = DriverManager.getConnection(url, props);
        }
        catch( SQLException e ) {
            e.printStackTrace();
            System.err.println("Unable to connect to the database.");
        }
        connected = true;
        System.out.println("Connected to " + url);
        // Enter into a user input loop
        while( connected ) {
            String tmp, cmd;

            // Print a prompt
            if( line == 1 ) {
                System.out.print("TM > ");
            }
            else {
                System.out.print(line + " -> ");
            }
            System.out.flush();
            // Get the next line of input
            try {
                tmp = input.readLine();
            }
            catch( java.io.IOException e ) {
                e.printStackTrace();
                return;
            }
            // Get rid of extra space in the command
            cmd = tmp.trim();
            // The user wants to commit pending transactions
            if( cmd.equals("commit") ) {
                try {
                    connection.commit();
                    System.out.println("Commit successful.");
                }
                catch( SQLException e ) {
                    System.out.println("Error in commit: " + e.getMessage());
                }
                buffer = new StringBuffer();
                line = 1;
            }
            // The user wants to execute the current buffer
            else if( cmd.equals("go") ) {
                if( !buffer.equals("") ) {
                    try {
                        executeStatement(buffer);
                    }
                    catch( SQLException e ) {
                        System.out.println(e.getMessage());
                    }
                }
                buffer = new StringBuffer();
                line = 1;
                continue;
            }
            // The user wants to quit
            else if( cmd.equals("quit") ) {
                connected = false;
                continue;
            }
            // The user wants to clear the current buffer
            else if( cmd.equals("reset") ) {
                buffer = new StringBuffer();
                line = 1;
                continue;
            }
            // The user wants to abort a pending transaction
            else if( cmd.equals("rollback") ) {
                try {
                    connection.rollback();
                    System.out.println("Rollback successful.");
                }
                catch( SQLException e ) {
                    System.out.println("An error occurred during rollback: " +
                                       e.getMessage());
                }
                buffer = new StringBuffer();
                line = 1;
            }
            // The user wants version info
            else if( cmd.startsWith("show") ) {
                DatabaseMetaData meta;
                    
                try {
                    meta = connection.getMetaData();
                    cmd = cmd.substring(5, cmd.length()).trim();
                    if( cmd.equals("version") ) {
                        showVersion(meta);
                    }
                    else {
                        System.out.println("show version"); // Bad arg
                    }
                }
                catch( SQLException e ) {
                    System.out.println("Failed to load meta data: " +
                                       e.getMessage());
                }
                buffer = new StringBuffer();
                line = 1;
            }
            // The input that is not a keyword should appended be to the buffer
            else {
                buffer.append(" " + tmp);
                line++;
                continue;
            }
        }
        try {
            connection.close();
        }
        catch( SQLException e ) {
            System.out.println("Error closing connection: " + e.getMessage());
        }
        System.out.println("Connection closed.");
    }
    
    static public void executeStatement(StringBuffer buff)
    throws SQLException {
        String sql = buff.toString();
        Statement statement = null;

        try {
            statement = connection.createStatement();
            if( statement.execute(sql) ) { // true means the SQL was a SELECT
                processResults(statement.getResultSet());
            }
            else { // no result sets, see how many rows were affected
                int num;
                
                switch(num = statement.getUpdateCount()) {
                case 0:
                    System.out.println("No rows affected.");
                    break;
                    
                case 1:
                    System.out.println(num + " row affected.");
                    break;
                    
                default:
                    System.out.println(num + " rows affected.");
                }
            }
        }
        catch( SQLException e ) {
            throw e;
        }
        finally { // close out the statement
            if( statement != null ) {
                try { statement.close(); }
                catch( SQLException e ) { }
            }
        }
    }

    static public String prompt(String prop) throws IOException {
        String tmp = "";
        
        while( tmp.length() < 1 ) {
            System.out.print(prop);
            tmp = input.readLine().trim();
        }
        return tmp;
    }
    
    static public void processResults(ResultSet results) throws SQLException {
        try {
            ResultSetMetaData meta = results.getMetaData();
            StringBuffer bar = new StringBuffer();
            StringBuffer buffer = new StringBuffer();
            int cols = meta.getColumnCount();
            int row_count = 0;
            int i, width = 0;
            
            // Prepare headers for each of the columns
            // The display should look like:
            //  --------------------------------------
            //  |    Column One    |   Column Two    |
            //  --------------------------------------
            //  |    Row 1 Value   |   Row 1 Value   |
            //  --------------------------------------
            
            // create the bar that is as long as the total of all columns
            for(i=1; i<=cols; i++) {
                width += meta.getColumnDisplaySize(i);
            }
            width += 1 + cols;
            for(i=0; i<width; i++) {
                bar.append('-');
            }
            bar.append('\n');
            buffer.append(bar.toString() + "|");
            // After the first bar goes the column labels
            for(i=1; i<=cols; i++) {
                StringBuffer filler = new StringBuffer();
                String label = meta.getColumnLabel(i);
                int size = meta.getColumnDisplaySize(i);
                int x;
                
                // If the label is longer than the column is wide,
                // then we truncate the column label
                if( label.length() > size ) {
                    label = label.substring(0, size);
                }
                // If the label is shorter than the column, pad it with spaces
                if( label.length() < size ) {
                    int j;
                    
                    x = (size-label.length())/2;
                    for(j=0; j<x; j++) {
                        filler.append(' ');
                    }
                    label = filler + label + filler;
                    if( label.length() > size ) {
                        label = label.substring(0, size);
                    }
                    else {
                        while( label.length() < size ) {
                            label += " ";
                        }
                    }
                }
                // Add the column header to the buffer
                buffer.append(label + "|");
            }
            // Add the lower bar
            buffer.append("\n" + bar.toString());
            // Format each row in the result set and add it on
            while( results.next() ) {
                row_count++;
                
                buffer.append('|');
                // Format each column of the row
                for(i=1; i<=cols; i++) {
                    StringBuffer filler = new StringBuffer();
                    Object value = results.getObject(i);
                    int size = meta.getColumnDisplaySize(i);
                    String str;

                    if( results.wasNull() ) {
                        str = "NULL";
                    }
                    else {
                        str = value.toString();
                    }
                    if( str.length() > size ) {
                        str = str.substring(0, size);
                    }
                    if( str.length() < size ) {
                        int j, x;
                        
                        x = (size-str.length())/2;
                        for(j=0; j<x; j++) {
                            filler.append(' ');
                        }
                        str = filler + str + filler;
                        if( str.length() > size ) {
                            str = str.substring(0, size);
                        }
                        else {
                            while( str.length() < size ) {
                                str += " ";
                            }
                        }
                    }
                    buffer.append(str + "|");
                }
                buffer.append("\n");
            }
            // Stick a row count up at the top
            if( row_count == 0 ) {
                buffer = new StringBuffer("No rows selected.\n");
            }
            else if( row_count == 1 ) {
                buffer = new StringBuffer("1 row selected.\n" +
                                          buffer.toString() + bar.toString());
            }
            else {
                buffer = new StringBuffer(row_count + " rows selected.\n" +
                                          buffer.toString() + bar.toString());
            }
            System.out.print(buffer.toString());
            System.out.flush();
        }
        catch( SQLException e ) {
            throw e;
        }
        finally {
            try { results.close(); }
            catch( SQLException e ) { }
        }
    }

    static public void showVersion(DatabaseMetaData meta) {
        try {
            System.out.println("TerminalMonitor v2.0");
            System.out.println("DBMS: " + meta.getDatabaseProductName() +
                               " " + meta.getDatabaseProductVersion());
            System.out.println("JDBC Driver: " + meta.getDriverName() +
                               " " + meta.getDriverVersion());
        }
        catch( SQLException e ) {
            System.out.println("Failed to get version info: " +
                               e.getMessage());
        }
    }
}








examples/chapter5/Interest.class


public synchronized class Interest {
    public void Interest();
    public static void main(String[]);
}
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examples/chapter5/Interest.javaimport java.sql.*;
import javax.naming.*;
import javax.sql.*;

/**
 * Example 5.1.
 */
public class Interest {
    static public void main(String[] args) {
        try {
            RowSet rs = new com.imaginary.sql.ImaginaryRowSet();

            rs.setDataSourceName("jdbc/oraxa");
            rs.setUsername("borg");
            rs.setPassword("womble");
            rs.setCommand("SELECT acct_id, balance, cust_id " +
                          "FROM account");
            rs.execute();

            Context ctx = new InitialContext();
            // this data source is pooled and distributed
            // all distributed data sources are pooled data sources
            DataSource ds = (DataSource)ctx.lookup("jdbc/oraxa");
            Connection con = ds.getConnection("borg", "");
            PreparedStatement acct, cust;

            // the account and customer tables are in two different
            // databases, but this application does not need to care
            acct = con.prepareStatement("UPDATE account " +
                                        "SET balance = ? " +
                                        "WHERE acct_id = ?");
            cust = con.prepareStatement("UPDATE customer " +
                                        "SET last_interest = ? " +
                                        "WHERE cust_id = ?");
            while( rs.next() ) {
                long acct_id, cust_id;
                double balance, interest;

                acct.clearParameters();
                cust.clearParameters();
                acct_id = rs.getLong(1);
                balance = rs.getDouble(2);
                cust_id = rs.getLong(3);
                interest = balance * (0.03/12);
                balance = balance + interest;
                acct.setDouble(1, balance);
                acct.setLong(2, acct_id);
                acct.executeUpdate();
                cust.setDouble(1, interest);
                cust.setLong(2, cust_id);
                cust.executeUpdate();
            }
            rs.close();
            con.close();
        }
        catch( Exception e ) {
            e.printStackTrace();
        }
    }
}

                
        








examples/chapter5/README


I changed line 11 of Interest.java to point to the mSQL-JDBC row set
class so that the example would compile. Naturally, you should change
the example to reference whatever row set implementation you have
handy.

Also, it follows, this example will only run with a copy of the
mSQL-JDBC driver lying around with an mSQL database.
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public synchronized class SerialDemo implements java.io.Serializable {
    int test_val;
    public void SerialDemo();
    public void SerialDemo(int);
    public int getVal();
    public static void main(String[]);
}
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examples/chapter6/SerialDemo.javaimport java.io.*;

/**
 * Example 6-2.
 */
public class SerialDemo implements Serializable {
    static public void main(String[] args) {
        try {
            { // Save a SerialDemo object with a value of 5.
                FileOutputStream f = new FileOutputStream("/tmp/testing");
                ObjectOutputStream s = new ObjectOutputStream(f);
                SerialDemo d= new SerialDemo(5);

                s.writeObject(d);
                s.flush();
            }
            { // Now restore it and look at the value.
                FileInputStream f = new FileInputStream("/tmp/testing");
                ObjectInputStream s = new ObjectInputStream(f);
                SerialDemo d = (SerialDemo)s.readObject();

                System.out.println("SerialDemo.getVal() is: " +
                                   d.getVal());
            }
        }
        catch( Exception e ) {
            e.printStackTrace();
        }
    }

    int test_val= 7; // value defaults to 7

    public SerialDemo() {
        super();
    }

    public SerialDemo(int x) {
        super();
        test_val = x;
    }
    
    public int getVal() {
        return test_val;
    }
}
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examples/etc/bank/Account.javapackage com.imaginary.bank;

import com.imaginary.lwp.Entity;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public interface Account extends Entity {
    static public final String BALANCE       = "balance";
    static public final String CUSTOMER      = "customer";
    static public final String NUMBER        = "number";
    static public final String TYPE          = "type";

    void credit(Identifier id, double amt)
        throws RemoteException, TransactionException;
    
    double getBalance(Identifier id) throws RemoteException;

    CustomerFacade getCustomer(Identifier id) throws RemoteException;

    int getNumber(Identifier id) throws RemoteException;
    
    AccountType getType(Identifier id) throws RemoteException;
}
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examples/etc/bank/AccountEntity.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseEntity;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.SequenceGenerator;
import com.imaginary.lwp.SequenceException;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public class AccountEntity extends BaseEntity implements Account {
    private double         balance      = 0.0;
    private CustomerFacade customer     = null;
    private int            number       = 0;
    private AccountType    type         = null;

    public AccountEntity() throws RemoteException {
        super();
    }

    public void create(Identifier id, AccountType t, CustomerFacade cust)
        throws TransactionException {
        prepareCreate(id);
        try {
            number = (int)SequenceGenerator.generateSequence("ACCT_NUM");
        }
        catch( SequenceException e ) {
            throw new TransactionException(e.getMessage());
        }
        type = t;
        customer = cust;
    }
    
    public void credit(Identifier id, double amt)
        throws TransactionException {
        prepareStore(id);
        balance += amt;
    }
    
    public double getBalance(Identifier id) {
        prepareRead(id);
        return balance;
    }

    public CustomerFacade getCustomer(Identifier id) {
        prepareRead(id);
        return customer;
    }
    
    public int getNumber(Identifier id) {
        prepareRead(id);
        return number;
    }
    
    public AccountType getType(Identifier id) {
        prepareRead(id);
        return type;
    }
}
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examples/etc/bank/AccountFacade.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseFacade;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public class AccountFacade extends BaseFacade {
    public AccountFacade() {
        super();
    }

    public AccountFacade(long oid) {
        super(oid);
    }
    
    public AccountFacade(Account acct) throws RemoteException {
        super(acct);
    }
    
    public void credit(double amt)
        throws RemoteException, TransactionException {
        credit(Identifier.currentIdentifier(), amt);
    }

    public void credit(Identifier id, double amt)
        throws RemoteException, TransactionException {
        Account acct;
        
        try {
            acct = (Account)getEntity();
            acct.credit(id, amt);
        }
        catch( RemoteException e ) {
            reconnect();
            acct = (Account)getEntity();
            acct.credit(id, amt);
        }
    }
    
    public double getBalance() throws RemoteException {
        return getBalance(Identifier.currentIdentifier());
    }

    public double getBalance(Identifier id) throws RemoteException {
        if( contains(Account.BALANCE) ) {
            Double d = (Double)get(Account.BALANCE);
            
            if( d == null ) {
                return 0.0;
            }
            else {
                return d.doubleValue();
            }
        }
        else {
            Account acct;
            double bal;
            
            try {
                acct = (Account)getEntity();
                bal = acct.getBalance(id);
            }
            catch( RemoteException e ) {
                reconnect();
                acct = (Account)getEntity();
                bal = acct.getBalance(id);
            }
            put(Account.BALANCE, new Double(bal));
            return bal;
        }
    }

    public CustomerFacade getCustomer() throws RemoteException {
        return getCustomer(Identifier.currentIdentifier());
    }

    public CustomerFacade getCustomer(Identifier id) throws RemoteException {
        if( contains(Account.CUSTOMER) ) {
            return (CustomerFacade)get(Account.CUSTOMER);
        }
        else {
            CustomerFacade cust;
            Account acct;
            
            try {
                acct = (Account)getEntity();
                cust = acct.getCustomer(id);
            }
            catch( RemoteException e ) {
                reconnect();
                acct = (Account)getEntity();
                cust = acct.getCustomer(id);
            }
            put(Account.CUSTOMER, cust);
            return cust;
        }
    }

    public int getNumber() throws RemoteException {
        return getNumber(Identifier.currentIdentifier());
    }

    public int getNumber(Identifier id) throws RemoteException {
        if( contains(Account.NUMBER) ) {
            Integer num = (Integer)get(Account.NUMBER);
            
            if( num == null ) {
                return 0;
            }
            else {
                return num.intValue();
            }
        }
        else {
            Account acct;
            int num;
            
            try {
                acct = (Account)getEntity();
                num = acct.getNumber(id);
            }
            catch( RemoteException e ) {
                reconnect();
                acct = (Account)getEntity();
                num = acct.getNumber(id);
            }
            put(Account.NUMBER, new Integer(num));
            return num;
        }
    }
    
    public AccountType getType() throws RemoteException {
        return getType(Identifier.currentIdentifier());
    }

    public AccountType getType(Identifier id) throws RemoteException {
        if( contains(Account.TYPE) ) {
            return (AccountType)get(Account.TYPE);
        }
        else {
            Account acct;
            AccountType t;
            
            try {
                acct = (Account)getEntity();
                t = acct.getType(id);
            }
            catch( RemoteException e ) {
                reconnect();
                acct = (Account)getEntity();
                t = acct.getType(id);
            }
            put(Account.TYPE, t);
            return t;
        }
    }
}








examples/etc/bank/AccountHome.java




    
    
    examples/etc/bank/AccountHome.java
    
    


examples/etc/bank/AccountHome.javapackage com.imaginary.bank;

import com.imaginary.lwp.Home;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public interface AccountHome extends Home {
    AccountFacade create(Identifier id, AccountType t, CustomerFacade cust)
        throws RemoteException, TransactionException;
}
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examples/etc/bank/AccountHomeImpl.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseHome;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.Transaction;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public class AccountHomeImpl extends BaseHome implements AccountHome {
    public AccountHomeImpl() throws RemoteException {
        super();
    }

    public AccountFacade create(Identifier id, AccountType t,
                                CustomerFacade cust)
        throws TransactionException, RemoteException {
        Transaction trans = Transaction.getCurrent(id);
        AccountEntity acct = new AccountEntity();
        boolean success = false;

        trans.begin();
        try {
            AccountFacade fac;
            
            acct.create(id, t, cust);
            fac = new AccountFacade(acct);
            cust.addAccount(id, fac);
            success = true;
            return fac;
        }
        finally {
            if( success ) {
                try { trans.end(); }
                catch( TransactionException e ) { }
            }
            else {
                trans.rollback();
            }
        }
    }
}
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examples/etc/bank/AccountPersistence.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseEntity;
import com.imaginary.lwp.FindException;
import com.imaginary.lwp.Memento;
import com.imaginary.lwp.PersistenceException;
import com.imaginary.lwp.Transaction;
import com.imaginary.lwp.jdbc.JDBCJoin;
import com.imaginary.lwp.jdbc.JDBCSupport;
import com.imaginary.lwp.jdbc.JDBCTransaction;

import java.sql.Connection;
import java.sql.ResultSet;
import java.sql.PreparedStatement;
import java.sql.SQLException;

public class AccountPersistence extends JDBCSupport {
    static private final String CREATE =
        "INSERT INTO ACCOUNT (ACCOUNT_ID, CUSTOMER_ID, ACCT_TYPE, BALANCE, " +
        "ACCT_NUMBER, CRT_CLASS, LUID, LUTS) " +
        "VALUES (?, ?, ?, ?, ?, ?, ?)";

    public void create(Transaction trans, Memento mem)
        throws PersistenceException {
        PreparedStatement stmt = null;

        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();

            stmt = conn.prepareStatement(CREATE);
            {
                Long l = (Long)mem.get(BaseEntity.class, "objectID");
                stmt.setLong(1, l.longValue());
            }
            {
                CustomerFacade cust;

                cust = (CustomerFacade)mem.get(AccountEntity.class,
                                               Account.CUSTOMER);
                stmt.setLong(2, cust.getObjectID());
            }
            {
                AccountType type;

                type = (AccountType)mem.get(AccountEntity.class, Account.TYPE);
                stmt.setString(3, type.getCode());
            }
            {
                Double d = (Double)mem.get(AccountEntity.class, Account.BALANCE);

                stmt.setDouble(4, d.doubleValue());
            }
            {
                Integer num = (Integer)mem.get(AccountEntity.class, Account.NUMBER);

                stmt.setInt(5, num.intValue());
            }
            {
                stmt.setString(6, "com.imaginary.bank.AccountEntity");
            }
            {
                String luid = trans.getIdentifier().getUserID();

                stmt.setString(7, luid);
            }
            {
                stmt.setLong(8, trans.getTimestamp());
            }
            if( stmt.executeUpdate() != 1 ) {
                throw new PersistenceException("No row added!");
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
    }

    protected JDBCJoin getJoin(String tbl) throws FindException {
        if( tbl.equals("CUSTOMER") ) {
            return new JDBCJoin("ACCOUNT.CUSTOMER_ID",
                                "CUSTOMER.CUSTOMER_ID");
        }
        else {
            return null;
        }
    }
    
    protected String getPrimaryTable() {
        return "ACCOUNT";
    }
    
    static private final String SELECT =
        "SELECT ACCT_TYPE, CUSTOMER_ID, ACCT_NUMBER, BALANCE, " +
        "LUID, LUTS " +
        "FROM ACCOUNT " +
        "WHERE ACCOUNT_ID = ?";

    public void load(Transaction trans, Memento mem, long oid)
        throws PersistenceException {
        PreparedStatement stmt = null;
        ResultSet rs = null;
        
        mem.put(BaseEntity.class, "objectID", new Long(oid));
        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();

            stmt = conn.prepareStatement(SELECT);
            stmt.setLong(1, oid);
            rs = stmt.executeQuery();
            if( !rs.next() ) {
                throw new PersistenceException("No such objectID: " + oid);
            }
            {
                String str = rs.getString(1);
                AccountType t;
                
                if( rs.wasNull() ) {
                    t = null;
                }
                else {
                    if( str.trim().equals("CHK") ) {
                        t = AccountType.CHECKING;
                    }
                    else {
                        t = AccountType.SAVINGS;
                    }
                }
                mem.put(AccountEntity.class, Account.TYPE, t);
            }
            {
                long l = rs.getLong(2);
                CustomerFacade cust;

                if( rs.wasNull() ) {
                    cust = null;
                }
                else {
                    cust = new CustomerFacade(rs.getLong(2));
                }
                mem.put(AccountEntity.class, Account.CUSTOMER, cust);
            }
            {
                int num = rs.getInt(3);

                if( rs.wasNull() ) {
                    mem.put(AccountEntity.class, Account.NUMBER, null);
                }
                else {
                    mem.put(AccountEntity.class, Account.NUMBER,
                            new Integer(num));
                }
            }
            {
                double bal = rs.getDouble(4);
                Double d = null;
                
                if( !rs.wasNull() ) {
                    d = new Double(bal);
                }
                mem.put(AccountEntity.class, Account.BALANCE, d);
            }
            {
                String luid = rs.getString(5);

                mem.put(BaseEntity.class, "lastUpdateID", luid);
            }
            {
                long l = rs.getLong(6);

                mem.put(BaseEntity.class, "lastUpdateTime", new Long(l));
            }
            if( rs.next() ) {
                throw new PersistenceException("Multiple rows matching: "
                                               + oid);
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( rs != null ) {
                try { rs.close(); }
                catch( SQLException e ) { }
            }
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
    }

    protected String mapField(String fld) {
        if( fld.equals("objectID") ) {
            return "ACCOUNT_ID";
        }
        else if( fld.equals(Account.CUSTOMER) ) {
            return "CUSTOMER_ID";
        }
        else if( fld.equals(Account.TYPE) ) {
            return "ACCT_TYPE";
        }
        else if( fld.equals(Account.NUMBER) ) {
            return "ACCT_NUMBER";
        }
        else if( fld.equals(Account.BALANCE) ) {
            return "BALANCE";
        }
        else {
            return fld;
        }
    }
        
    static private final String REMOVE =
        "DELETE FROM ACCOUNT WHERE ACCOUNT_ID = ?";
    
    public void remove(Transaction trans, long oid)
        throws PersistenceException {
        PreparedStatement stmt = null;

        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();
            int count;
            
            stmt = conn.prepareStatement(REMOVE);
            stmt.setLong(1, oid);
            count = stmt.executeUpdate();
            if( count < 1 ) {
                throw new PersistenceException("No rows removed!");
            }
            else if( count > 1 ) {
                throw new PersistenceException("Too many rows removed!");
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
        
    }
    
    static private final String UPDATE =
        "UPDATE ACCOUNT " +
        "SET CUSTOMER_ID = ?, " +
        "ACCT_TYPE = ?, " +
        "ACCT_NUMBER = ?, " +
        "BALANCE = ?, " +
        "LUID = ?, " +
        "LUTS = ? " +
        "WHERE ACCOUNT_ID = ? AND LUID = ? AND LUTS = ?";

    public void store(Transaction trans, Memento mem)
        throws PersistenceException {
        PreparedStatement stmt = null;

        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();
            int count;
            
            stmt = conn.prepareStatement(UPDATE);
            {
                CustomerFacade cust;

                cust = (CustomerFacade)mem.get(AccountEntity.class,Account.CUSTOMER);
                stmt.setLong(1, cust.getObjectID());
            }
            {
                AccountType type;

                type = (AccountType)mem.get(AccountEntity.class, Account.TYPE);
                stmt.setString(2, type.getCode());
            }
            {
                Integer num = (Integer)mem.get(AccountEntity.class, Account.NUMBER);

                stmt.setInt(3, num.intValue());
            }
            {
                Double d = (Double)mem.get(AccountEntity.class, Account.BALANCE);

                stmt.setDouble(4, d.doubleValue());
            }
            stmt.setString(5, trans.getIdentifier().getUserID());
            stmt.setLong(6, trans.getTimestamp());
            {
                Long l = (Long)mem.get(BaseEntity.class, "objectID");

                stmt.setLong(7, l.longValue());
            }
            {
                String luid = (String)mem.get(BaseEntity.class,
                                              "lastUpdateID");

                stmt.setString(8, luid);
            }
            {
                Long l = (Long)mem.get(BaseEntity.class, "lastUpdateTime");

                stmt.setLong(9, l.longValue());
            }
            count = stmt.executeUpdate();
            if( count < 1 ) {
                throw new PersistenceException("No rows matching object.");
            }
            else if( count > 1 ) {
                throw new PersistenceException("Too many rows updated: " +
                                               count);
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
    }
}
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examples/etc/bank/AccountTransaction.javapackage com.imaginary.bank;

import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.Session;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public interface AccountTransaction extends Session {
    void deposit(Identifier id, AccountFacade acct, double amt)
        throws InsufficientFundsException, RemoteException,
               TransactionException;

    void transfer(Identifier id, AccountFacade src, AccountFacade targ,
                  double amt)
        throws InsufficientFundsException, RemoteException,
               TransactionException;

    void withdraw(Identifier id, AccountFacade acct, double amt)
        throws InsufficientFundsException, RemoteException,
               TransactionException;
}
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examples/etc/bank/AccountTransactionSession.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseSession;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.Transaction;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public class AccountTransactionSession
extends BaseSession implements AccountTransaction {
    public AccountTransactionSession() throws RemoteException {
        super();
    }
    
    public void deposit(Identifier id, AccountFacade acct, double amt)
        throws InsufficientFundsException, RemoteException,
               TransactionException {
        Transaction trans = Transaction.getCurrent(id);
        boolean proc = trans.isInProcess();
        boolean success = false;

        if( amt < 0.0 ) {
            withdraw(id, acct, -amt);
        }
        else {
            if( !proc ) {
                trans.begin();
            }
            try {
                acct.credit(id, amt);
                success = true;
            }
            finally {
                if( success ) {
                    if( !proc ) {
                        try { trans.end(); }
                        catch( TransactionException e ) { }
                    }
                }
                else {
                    trans.rollback();
                }
            }
        }
    }

    public void transfer(Identifier id, AccountFacade src, AccountFacade targ,
                         double amt)
        throws InsufficientFundsException, RemoteException,
               TransactionException {
        Transaction trans = Transaction.getCurrent(id);
        boolean success = false;

        if( amt < 0.0 ) {
            AccountFacade tmp = targ;
            
            amt = -amt;
            targ = src;
            src = tmp;
        }
        trans.begin();
        try {
            withdraw(id, src, amt);
            deposit(id, targ, amt);
            success = true;
        }
        finally {
            if( success ) {
                try { trans.end(); }
                catch( TransactionException e ) { }
            }
            else {
                trans.rollback();
            }
        }
    }

    public void withdraw(Identifier id, AccountFacade acct, double amt)
        throws InsufficientFundsException, RemoteException,
               TransactionException {
        Transaction trans = Transaction.getCurrent(id);
        boolean proc = trans.isInProcess();
        boolean success = false;

        if( amt < 0.0 ) {
            deposit(id, acct, -amt);
        }
        else {
            double bal;
            
            if( !proc ) {
                trans.begin();
            }
            try {
                bal = acct.getBalance();
                if( bal < amt ) {
                    throw new InsufficientFundsException();
                }
                acct.credit(id, -amt);
                success = true;
            }
            finally {
                if( success ) {
                    if( !proc ) {
                        try { trans.end(); }
                        catch( TransactionException e ) { }
                    }
                }
                else {
                    trans.rollback();
                }
            }
        }
   }
}
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examples/etc/bank/AccountType.javapackage com.imaginary.bank;

import java.io.Serializable;

public class AccountType implements Serializable {
    static public final AccountType CHECKING = new AccountType("CHK");
    static public final AccountType SAVINGS  = new AccountType("SAV");

    private String code = null;
    
    private AccountType(String t) {
        super();
        code = t;
    }

    public boolean equals(Object ob) {
        if( !(ob instanceof AccountType) ) {
            return false;
        }
        else {
            AccountType at = (AccountType)ob;

            return at.code.equals(code);
        }
    }
    
    public String getCode() {
        return code;
    }

    public int hashCode() {
        return code.hashCode();
    }
    
    public String toString() {
        if( code.equals("CHK") ) {
            return "CHECKING";
        }
        else {
            return "SAVINGS";
        }
    }
}








examples/etc/bank/bank.properties


imaginary.lwp.persist.driver=org.dasein.soul.Driver
imaginary.lwp.jdbcURL=jdbc:soul:mysql://carthage.imaginary.com/OREILLY
imaginary.lwp.user=oreilly
imaginary.lwp.password=oreilly
imaginary.lwp.objectServer=rmi://sparta.imaginary.com/ObjectServer
imaginary.lwp.xaction=com.imaginary.lwp.jdbc.JDBCTransactionImpl
imaginary.lwp.handler.com.imaginary.bank.CustomerEntity=com.imaginary.bank.CustomerPersistence
imaginary.lwp.handler.com.imaginary.bank.AccountEntity=com.imaginary.bank.AccountPersistence
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examples/etc/bank/Customer.javapackage com.imaginary.bank;

import com.imaginary.lwp.Entity;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;

import java.rmi.RemoteException;
import java.util.Collection;

public interface Customer extends Entity {
    static public final String ACCOUNTS         = "accounts";
    static public final String FIRST_NAME       = "firstName";
    static public final String LAST_NAME        = "lastName";
    static public final String SOCIAL_SECURITY  = "socialSecurity";

    public void addAccount(Identifier id, AccountFacade acct)
        throws RemoteException, TransactionException;
    
    public Collection getAccounts(Identifier id) throws RemoteException;
    
    public String getFirstName(Identifier id) throws RemoteException;
    
    public String getLastName(Identifier id) throws RemoteException;

    public String getSocialSecurity(Identifier id) throws RemoteException;
}    
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examples/etc/bank/CustomerEntity.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseEntity;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;

import java.rmi.RemoteException;
import java.util.ArrayList;
import java.util.Collection;

public class CustomerEntity extends BaseEntity implements Customer {
    private ArrayList accounts       = new ArrayList();
    private String    firstName      = null;
    private String    lastName       = null;
    private String    socialSecurity = null;

    public CustomerEntity() throws RemoteException {
        super();
    }

    public void addAccount(Identifier id, AccountFacade acct)
        throws TransactionException {
        prepareStore(id);
        accounts.add(acct);
    }
    
    public void create(Identifier id, String fn, String ln, String ssn)
        throws TransactionException {
        prepareCreate(id);
        firstName = fn;
        lastName = ln;
        socialSecurity = ssn;
    }

    public Collection getAccounts(Identifier id) {
        prepareRead(id);
        return accounts;
    }
    
    public String getFirstName(Identifier id) {
        prepareRead(id);
        return firstName;
    }

    public String getLastName(Identifier id) {
        prepareRead(id);
        return lastName;
    }

    public String getSocialSecurity(Identifier id) {
        prepareRead(id);
        return socialSecurity;
    }
}
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examples/etc/bank/CustomerFacade.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseFacade;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;

import java.rmi.RemoteException;
import java.util.Collection;

public class CustomerFacade extends BaseFacade {
    /**
     * Default constructor.
     */
    public CustomerFacade() {
        super();
    }

    /**
     * Constructs an instance of <CODE>CustomerFacade</CODE> having the 
     * specified <CODE>objectID</CODE>.
     * @param oid the object ID of the referenced bean
     */
    public CustomerFacade(long oid) {
        super(oid);
    }

    /**
     * Constructs an instance of <CODE>CustomerFacade</CODE> referencing the 
     * specified remote interface.
     * @param ent the remote interface of the referenced entity
     */
    public CustomerFacade(Customer ent) throws RemoteException {
        super(ent);
    }

    public void addAccount(AccountFacade acct)
        throws RemoteException, TransactionException {
        addAccount(Identifier.currentIdentifier(), acct);
    }

    public void addAccount(Identifier id, AccountFacade acct)
        throws RemoteException, TransactionException {
        Customer cust;

        reset();
        try {
            cust = (Customer)getEntity();
            cust.addAccount(id, acct);
        }
        catch( RemoteException e ) {
            reconnect();
            cust = (Customer)getEntity();
            cust.addAccount(id, acct);
        }
    }
    
    public Collection getAccounts() throws RemoteException {
        return getAccounts(Identifier.currentIdentifier());
    }
    
    public Collection getAccounts(Identifier id) throws RemoteException {
        Collection val;

        if( contains(Customer.ACCOUNTS) ) {
            val = (Collection)get(Customer.ACCOUNTS);
            return val;
        }
        try {
            Customer ref;

            ref = (Customer)getEntity();
            val = ref.getAccounts(id);
        }
        catch( RemoteException e ) {
            Customer ref;
            reconnect();
            ref = (Customer)getEntity();
            val = ref.getAccounts(id);
        }
        put(Customer.ACCOUNTS, val);
        return val;
    }

    public String getFirstName() throws RemoteException {
        return getFirstName(Identifier.currentIdentifier());
    }
    
    /**
     * Delegates to <CODE>getFirstName</CODE> in the associated entity.
     * @param a see remote interface
     * @return an instance of String
     * @throws RemoteException
     */
    public String getFirstName(Identifier id) throws RemoteException {
        String val;

        if( contains(Customer.FIRST_NAME) ) {
            val = (String)get(Customer.FIRST_NAME);
            return val;
        }
        try {
            Customer ref;

            ref = (Customer)getEntity();
            val = ref.getFirstName(id);
        }
        catch( RemoteException e ) {
            Customer ref;
            reconnect();
            ref = (Customer)getEntity();
            val = ref.getFirstName(id);
        }
        put(Customer.FIRST_NAME, val);
        return val;
    }

    public String getLastName() throws RemoteException {
        return getLastName(Identifier.currentIdentifier());
    }
    
    /**
     * Delegates to <CODE>getLastName</CODE> in the associated entity.
     * @param a see remote interface
     * @return an instance of String
     * @throws RemoteException
     */
    public String getLastName(Identifier id) throws RemoteException {
        String val;

        if( contains(Customer.LAST_NAME) ) {
            val = (String)get(Customer.LAST_NAME);
            return val;
        }
        try {
            Customer ref;

            ref = (Customer)getEntity();
            val = ref.getLastName(id);
        }
        catch( RemoteException e ) {
            Customer ref;
            reconnect();
            ref = (Customer)getEntity();
            val = ref.getLastName(id);
        }
        put(Customer.LAST_NAME, val);
        return val;
    }

    public String getSocialSecurity() throws RemoteException {
        return getSocialSecurity(Identifier.currentIdentifier());
    }
    
    /**
     * Delegates to <CODE>getSocialSecurity</CODE> in the associated entity.
     * @param a see remote interface
     * @return an instance of String
     * @throws RemoteException
     */
    public String getSocialSecurity(Identifier id) throws RemoteException {
        String val;

        if( contains(Customer.SOCIAL_SECURITY) ) {
            val = (String)get(Customer.SOCIAL_SECURITY);
            return val;
        }
        try {
            Customer ref;

            ref = (Customer)getEntity();
            val = ref.getSocialSecurity(id);
        }
        catch( RemoteException e ) {
            Customer ref;
            reconnect();
            ref = (Customer)getEntity();
            val = ref.getSocialSecurity(id);
        }
        put(Customer.SOCIAL_SECURITY, val);
        return val;
    }
}
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examples/etc/bank/CustomerHome.javapackage com.imaginary.bank;

import com.imaginary.lwp.Home;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public interface CustomerHome extends Home {
    CustomerFacade create(Identifier id, String fn, String ln, String ssn)
        throws RemoteException, TransactionException;
}
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examples/etc/bank/CustomerHomeImpl.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseHome;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.Transaction;
import com.imaginary.lwp.TransactionException;
import java.rmi.RemoteException;

public class CustomerHomeImpl extends BaseHome implements CustomerHome {
    public CustomerHomeImpl() throws RemoteException {
        super();
    }

    public CustomerFacade create(Identifier id, String fn, String ln,
                                 String ssn)
        throws TransactionException, RemoteException {
        Transaction trans = Transaction.getCurrent(id);
        CustomerEntity cust = new CustomerEntity();
        boolean success = false;

        trans.begin();
        try {
            cust.create(id, fn, ln, ssn);
            success = true;
            return new CustomerFacade(cust);
        }
        finally {
            if( success ) {
                System.out.println("Ending transaction...");
                try { trans.end(); }
                catch( TransactionException e ) { }
            }
            else {
                trans.rollback();
            }
        }
    }
}
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examples/etc/bank/CustomerPersistence.javapackage com.imaginary.bank;

import com.imaginary.lwp.BaseEntity;
import com.imaginary.lwp.FindException;
import com.imaginary.lwp.Memento;
import com.imaginary.lwp.PersistenceException;
import com.imaginary.lwp.Transaction;
import com.imaginary.lwp.jdbc.JDBCJoin;
import com.imaginary.lwp.jdbc.JDBCSupport;
import com.imaginary.lwp.jdbc.JDBCTransaction;

import java.sql.Connection;
import java.sql.ResultSet;
import java.sql.PreparedStatement;
import java.sql.SQLException;
import java.util.ArrayList;

public class CustomerPersistence extends JDBCSupport {
    static private final String CREATE =
        "INSERT INTO CUSTOMER (CUSTOMER_ID, FIRST_NAME, LAST_NAME, " +
        "SOCIAL_SECURITY, CRT_CLASS, LUID, LUTS) " +
        "VALUES (?, ?, ?, ?, ?, ?)";
    
    public void create(Transaction trans, Memento mem)
        throws PersistenceException {
        PreparedStatement stmt = null;

        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();
            int count;
            
            stmt = conn.prepareStatement(CREATE);
            {
                Long l = (Long)mem.get(BaseEntity.class, "objectID");

                System.out.println("objectID: " + l);
                stmt.setLong(1, l.longValue());
            }
            {
                String fn = (String)mem.get(CustomerEntity.class,
                                            Customer.FIRST_NAME);

                System.out.println("First name: " + fn);
                stmt.setString(2, fn);
            }
            {
                String ln = (String)mem.get(CustomerEntity.class,
                                            Customer.LAST_NAME);

                stmt.setString(3, ln);
            }
            {
                String ssn = (String)mem.get(CustomerEntity.class,
                                             Customer.SOCIAL_SECURITY);

                stmt.setString(4, ssn);
            }
            {
                stmt.setString(5, "com.imaginary.bank.CustomerEntity");
            }
            {
                String luid = trans.getIdentifier().getUserID();

                stmt.setString(6, luid);
            }
            {
                stmt.setLong(7, trans.getTimestamp());
            }
            count = stmt.executeUpdate();
            if( count != 1 ) {
                throw new PersistenceException("No row added!");
            }
        }
        catch( SQLException e ) {
            System.err.println("Bad SQL: " + e.getMessage());
            e.printStackTrace();
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
    }

    protected JDBCJoin getJoin(String tbl) throws FindException {
        if( tbl.equals("ACCOUNT") ) {
            return new JDBCJoin("CUSTOMER.CUSTOMER_ID",
                                "ACCOUNT.CUSTOMER_ID");
        }
        else {
            return null;
        }
    }
    
    protected String getPrimaryTable() {
        return "CUSTOMER";
    }
    
    static private final String SELECT =
        "SELECT FIRST_NAME, LAST_NAME, SOCIAL_SECURITY, LUID, LUTS " +
        "FROM CUSTOMER " +
        "WHERE CUSTOMER_ID = ?";

    static private final String LOAD_ACCOUNTS =
        "SELECT ACCOUNT_ID FROM ACCOUNT WHERE CUSTOMER_ID = ?";
    
    public void load(Transaction trans, Memento mem, long oid)
        throws PersistenceException {
        PreparedStatement stmt = null;
        ResultSet rs = null;
        
        mem.put(BaseEntity.class, "objectID", new Long(oid));
        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();

            stmt = conn.prepareStatement(SELECT);
            stmt.setLong(1, oid);
            rs = stmt.executeQuery();
            if( !rs.next() ) {
                throw new PersistenceException("No such objectID: " + oid);
            }
            {
                String fn = rs.getString(1);

                mem.put(CustomerEntity.class, Customer.FIRST_NAME, fn);
            }
            {
                String ln = rs.getString(2);

                mem.put(CustomerEntity.class, Customer.LAST_NAME, ln);
            }
            {
                String ssn = rs.getString(3);

                mem.put(CustomerEntity.class, Customer.SOCIAL_SECURITY, ssn);
            }
            {
                String luid = rs.getString(4);

                mem.put(BaseEntity.class, "lastUpdateID", luid);
            }
            {
                long l = rs.getLong(5);

                mem.put(BaseEntity.class, "lastUpdateTime", new Long(l));
            }
            if( rs.next() ) {
                throw new PersistenceException("Multiple rows matching: "
                                               + oid);
            }
            rs.close();
            rs = null;
            {
                ArrayList accts = new ArrayList();
                
                stmt = conn.prepareStatement(LOAD_ACCOUNTS);
                stmt.setLong(1, oid);
                rs = stmt.executeQuery();
                while( rs.next() ) {
                    long aid = rs.getLong(1);
                    
                    accts.add(new AccountFacade(aid));
                }
                mem.put(CustomerEntity.class, Customer.ACCOUNTS, accts);
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( rs != null ) {
                try { rs.close(); }
                catch( SQLException e ) { }
            }
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
    }

    protected String mapField(String fld) {
        if( fld.equals("objectID") ) {
            return "CUSTOMER_ID";
        }
        else if( fld.equals(Customer.FIRST_NAME) ) {
            return "FIRST_NAME";
        }
        else if( fld.equals(Customer.LAST_NAME) ) {
            return "LAST_NAME";
        }
        else if( fld.equals(Customer.SOCIAL_SECURITY) ) {
            return "SOCIAL_SECURITY";
        }
        else {
            return fld;
        }
    }
        
    static private final String REMOVE =
        "DELETE FROM CUSTOMER WHERE CUSTOMER_ID = ?";
    
    public void remove(Transaction trans, long oid)
        throws PersistenceException {
        PreparedStatement stmt = null;

        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();
            int count;
            
            stmt = conn.prepareStatement(REMOVE);
            stmt.setLong(1, oid);
            count = stmt.executeUpdate();
            if( count < 1 ) {
                throw new PersistenceException("No rows removed!");
            }
            else if( count > 1 ) {
                throw new PersistenceException("Too many rows removed!");
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
        
    }
    
    static private final String UPDATE =
        "UPDATE CUSTOMER " +
        "SET FIRST_NAME = ?, " +
        "LAST_NAME = ?, " +
        "SOCIAL_SECURITY = ?, " +
        "LUID = ?, " +
        "LUTS = ? " +
        "WHERE CUSTOMER_ID = ? AND LUID = ? AND LUTS = ?";

    public void store(Transaction trans, Memento mem)
        throws PersistenceException {
        PreparedStatement stmt = null;

        try {
            Connection conn = ((JDBCTransaction)trans).getConnection();
            int count;
            
            stmt = conn.prepareStatement(UPDATE);
            {
                String fn = (String)mem.get(CustomerEntity.class,
                                            Customer.FIRST_NAME);

                stmt.setString(1, fn);
            }
            {
                String ln = (String)mem.get(CustomerEntity.class,
                                            Customer.LAST_NAME);

                stmt.setString(2, ln);
            }
            {
                String ssn = (String)mem.get(CustomerEntity.class,
                                             Customer.SOCIAL_SECURITY);

                stmt.setString(3, ssn);
            }
            stmt.setString(4, trans.getIdentifier().getUserID());
            stmt.setLong(5, trans.getTimestamp());
            {
                Long l = (Long)mem.get(BaseEntity.class, "objectID");

                stmt.setLong(6, l.longValue());
            }
            {
                String luid = (String)mem.get(BaseEntity.class,"lastUpdateID");

                stmt.setString(7, luid);
            }
            {
                Long l = (Long)mem.get(BaseEntity.class, "lastUpdateTime");

                stmt.setLong(8, l.longValue());
            }
            count = stmt.executeUpdate();
            if( count < 1 ) {
                throw new PersistenceException("No rows matching object.");
            }
            else if( count > 1 ) {
                throw new PersistenceException("Too many rows updated: " +
                                               count);
            }
        }
        catch( SQLException e ) {
            throw new PersistenceException("Database error: " +
                                           e.getMessage());
        }
        finally {
            if( stmt != null ) {
                try { stmt.close(); }
                catch( SQLException e ) { }
            }
        }
    }
}
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examples/etc/bank/ui/AccountNode.javapackage com.imaginary.bank.ui;

import com.imaginary.bank.Account;
import com.imaginary.bank.AccountFacade;
import com.imaginary.bank.AccountHome;
import com.imaginary.bank.CustomerFacade;

import com.imaginary.lwp.BaseHome;
import com.imaginary.lwp.FindException;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.SearchCriteria;
import com.imaginary.lwp.TransactionException;

import java.rmi.RemoteException;
import java.util.ArrayList;
import java.util.Collection;
import java.util.Enumeration;
import java.util.Iterator;
import javax.swing.tree.TreeNode;

public class AccountNode implements TreeNode {
    private AccountFacade account  = null;
    private ArrayList     children = null;
    private TreeNode      parent   = null;

    public AccountNode(TreeNode prnt) {
        super();
        parent = prnt;
    }
    
    public AccountNode(TreeNode prnt, AccountFacade acct) {
        super();
        parent = prnt;
        account = acct;
    }

    public Enumeration children() {
        return new RootNode.IteratorEnumeration(children.iterator());
    }

    public boolean getAllowsChildren() {
        return !isLeaf();
    }
    
    public TreeNode getChildAt(int ind) {
        return (TreeNode)getChildren().get(ind);
    }

    public int getChildCount() {
        return getChildren().size();
    }
    
    private synchronized ArrayList getChildren() {
        if( children == null ) {
            load();
        }
        return children;
    }

    public int getIndex(TreeNode chld) {
        return getChildren().indexOf(chld);
    }

    public TreeNode getParent() {
        return parent;
    }

    public boolean isLeaf() {
        if( parent instanceof CustomerNode ) {
            return true;
        }
        else {
            return false;
        }
    }

    private void load() {
        TellerApp.notifyWait();
        try {
            if( account == null ) {
                AccountHome home;
                
                children = new ArrayList();
                try {
                    String[] pre = { "number" };
                    SearchCriteria sc;
                    Iterator it;
                    
                    home = (AccountHome)BaseHome.getInstance(Identifier.currentIdentifier(),
                                                             Account.class);
                    sc = new SearchCriteria(pre);
                    it = home.find(Identifier.currentIdentifier(), sc).iterator();
                    while( it.hasNext() ) {
                        AccountFacade acct = (AccountFacade)it.next();
                        
                        children.add(new AccountNode(this, acct));
                    }
                }
                catch( RemoteException e ) {
                    e.printStackTrace();
                    return;
                }
                catch( FindException e ) {
                    e.printStackTrace();
                    return;
                }
                catch( TransactionException e ) {
                    e.printStackTrace();
                    return;
                }
            }
            else {
                CustomerFacade cust;
                
                children = new ArrayList();
                try {
                    cust = account.getCustomer();
                }
                catch( RemoteException e ) {
                    e.printStackTrace();
                    return;
                }
                children.add(new CustomerNode(this, cust));
            }
        }
        finally {
            TellerApp.notifyResume();
        }
    }
    
    public String toString() {
        if( account == null ) {
            return "Accounts";
        }
        else {
            TellerApp.notifyWait();
            try {
                return ("" + account.getNumber());
            }
            catch( RemoteException e ) {
                e.printStackTrace();
                return "ERROR";
            }
            finally {
                TellerApp.notifyResume();
            }
        }
    }
}
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examples/etc/bank/ui/BankFrame.javapackage com.imaginary.bank.ui;

import com.imaginary.bank.CustomerFacade;
import com.imaginary.swing.WorkerThread;

import java.awt.BorderLayout;
import java.awt.GridBagConstraints;
import java.awt.GridBagLayout;
import java.awt.Insets;
import java.awt.event.WindowAdapter;
import java.awt.event.WindowEvent;
import java.rmi.RemoteException;
import javax.swing.JFrame;
import javax.swing.JLabel;
import javax.swing.JPanel;
import javax.swing.JScrollPane;
import javax.swing.JSplitPane;
import javax.swing.JTextField;
import javax.swing.JTree;
import javax.swing.event.TreeSelectionEvent;
import javax.swing.event.TreeSelectionListener;
import javax.swing.tree.TreePath;

public class BankFrame extends JFrame implements TreeSelectionListener {
    private JTextField social, firstName, lastName, custid;
    
    public BankFrame() {
        super("First Imaginary Bank");
        addWindowListener(new WindowAdapter() {
            public void windowClosing(WindowEvent e) {
                System.exit(0);
            }
        });
        {
            JScrollPane tpane;
            JPanel dpane, p;

            dpane = new JPanel(new BorderLayout());
            {
                GridBagLayout layout = new GridBagLayout();
                GridBagConstraints gbc = new GridBagConstraints();
                JLabel lbl;

                gbc.weightx = 1.0;
                gbc.anchor = GridBagConstraints.NORTHWEST;
                gbc.insets = new Insets(3, 3, 3, 3);
                p = new JPanel(layout);
                lbl = new JLabel(TellerApp.getLabel("LBL_CUST_ID"));
                layout.setConstraints(lbl, gbc);
                p.add(lbl);
                gbc.gridx = 1;
                custid = new JTextField(10);
                custid.setToolTipText(TellerApp.getTooltip("TT_CUST_ID"));
                lbl.setLabelFor(custid);
                layout.setConstraints(custid, gbc);
                p.add(custid);
                
                gbc.gridx = 2;
                lbl = new JLabel(TellerApp.getLabel("LBL_SSN"));
                layout.setConstraints(lbl, gbc);
                p.add(lbl);
                gbc.gridx = 3;
                social = new JTextField(11);
                social.setToolTipText(TellerApp.getTooltip("TT_SSN"));
                lbl.setLabelFor(social);
                layout.setConstraints(social, gbc);
                p.add(social);
                
                gbc.gridy = 1;
                gbc.gridx = 0;
                lbl = new JLabel(TellerApp.getLabel("LBL_FIRST_NAME"));
                layout.setConstraints(lbl, gbc);
                p.add(lbl);
                gbc.gridx = 1;
                firstName = new JTextField(20);
                firstName.setToolTipText(TellerApp.getTooltip("TT_FIRST_NAME"));
                lbl.setLabelFor(firstName);
                layout.setConstraints(firstName, gbc);
                p.add(firstName);
                
                gbc.gridx = 2;
                lbl = new JLabel(TellerApp.getLabel("LBL_LAST_NAME"));
                layout.setConstraints(lbl, gbc);
                p.add(lbl);
                gbc.gridx = 3;
                lastName = new JTextField(10);
                lastName.setToolTipText(TellerApp.getTooltip("TT_LAST_NAME"));
                lbl.setLabelFor(lastName);
                layout.setConstraints(lastName, gbc);
                p.add(lastName);
                dpane.add(p, BorderLayout.NORTH);
            }
            {
                JTree tree = new JTree(new BankModel());

                tree.addTreeSelectionListener(this);
                tpane = new JScrollPane(tree);
            }
            {
                JSplitPane sp = new JSplitPane(JSplitPane.HORIZONTAL_SPLIT,
                                               tpane, dpane);
                
                getContentPane().add(sp);
            }
        }
        pack();
    }

    /**
     * This method listens for selections in the tree and sets the values
     * on the right hand side of the window for any selected customer.
     * This method uses the WorkerThread since any call to get
     * a customer value may trigger a network call if that value
     * is yet cached in the facade.
     */
    public void valueChanged(TreeSelectionEvent evt) {
        TreePath path = evt.getNewLeadSelectionPath();
        final Object ob = path.getLastPathComponent();

        TellerApp.notifyWait();
        if( ob instanceof CustomerNode ) {
            WorkerThread wt = new WorkerThread() {
                    String ssn, fn, ln, cid;

                    public void run() {
                        CustomerFacade cust = ((CustomerNode)ob).getCustomer();

                        try {
                            ssn = cust.getSocialSecurity();
                            fn = cust.getFirstName();
                            ln = cust.getLastName();
                            cid = "" + cust.getObjectID();
                        }
                        catch( RemoteException e ) {
                            ssn = "ERROR";
                            fn = "";
                            ln = "";
                            cid = "";
                        }
                    }

                    public void complete() {
                        try {
                            social.setText(ssn);
                            firstName.setText(fn);
                            lastName.setText(ln);
                            custid.setText(cid);
                        }
                        finally {
                            TellerApp.notifyResume();
                        }
                    }
                };

            WorkerThread.invokeWorker(wt);
        }
        else {
            try {
                social.setText("");
                custid.setText("");
                firstName.setText("");
                lastName.setText("");
            }
            finally {
                TellerApp.notifyResume();
            }
        }
    }
}
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examples/etc/bank/ui/BankModel.javapackage com.imaginary.bank.ui;

import javax.swing.tree.DefaultTreeModel;

public class BankModel extends DefaultTreeModel {
    public BankModel() {
        super(new RootNode());
    }
}
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examples/etc/bank/ui/CustomerNode.javapackage com.imaginary.bank.ui;

import com.imaginary.bank.Customer;
import com.imaginary.bank.AccountFacade;
import com.imaginary.bank.CustomerHome;
import com.imaginary.bank.CustomerFacade;

import com.imaginary.lwp.BaseHome;
import com.imaginary.lwp.FindException;
import com.imaginary.lwp.Identifier;
import com.imaginary.lwp.SearchCriteria;
import com.imaginary.lwp.TransactionException;

import java.rmi.RemoteException;
import java.util.ArrayList;
import java.util.Collection;
import java.util.Enumeration;
import java.util.Iterator;
import javax.swing.tree.TreeNode;

public class CustomerNode implements TreeNode {
    private CustomerFacade customer  = null;
    private ArrayList      children  = null;
    private TreeNode       parent    = null;

    public CustomerNode(TreeNode prnt) {
        super();
        parent = prnt;
    }
    
    public CustomerNode(TreeNode prnt, CustomerFacade cust) {
        super();
        parent = prnt;
        customer = cust;
    }

    public Enumeration children() {
        return new RootNode.IteratorEnumeration(children.iterator());
    }

    public boolean getAllowsChildren() {
        return !isLeaf();
    }
    
    public TreeNode getChildAt(int ind) {
        return (TreeNode)getChildren().get(ind);
    }

    public int getChildCount() {
        return getChildren().size();
    }
    
    private synchronized ArrayList getChildren() {
        if( children == null ) {
            load();
        }
        return children;
    }

    public CustomerFacade getCustomer() {
        return customer;
    }
    
    public int getIndex(TreeNode chld) {
        return getChildren().indexOf(chld);
    }

    public TreeNode getParent() {
        return parent;
    }

    public boolean isLeaf() {
        if( parent instanceof AccountNode ) {
            return true;
        }
        else {
            return false;
        }
    }

    private void load() {
        TellerApp.notifyWait();
        try {
            if( customer == null ) {
                CustomerHome home;
                
                children = new ArrayList();
                try {
                    String[] pre = { "firstName", "lastName" };
                    SearchCriteria sc;
                    Iterator it;
                    
                    home = (CustomerHome)BaseHome.getInstance(Identifier.currentIdentifier(),
                                                              Customer.class);
                    sc = new SearchCriteria(pre);
                    it = home.find(Identifier.currentIdentifier(), sc).iterator();
                    while( it.hasNext() ) {
                        CustomerFacade cust = (CustomerFacade)it.next();
                        
                        children.add(new CustomerNode(this, cust));
                    }
                }
                catch( RemoteException e ) {
                    e.printStackTrace();
                    return;
                }
                catch( FindException e ) {
                    e.printStackTrace();
                    return;
                }
                catch( TransactionException e ) {
                    e.printStackTrace();
                    return;
                }
            }
            else {
                Iterator it;
                
                children = new ArrayList();
                try {
                    it = customer.getAccounts().iterator();
                }
                catch( RemoteException e ) {
                    e.printStackTrace();
                    return;
                }
                while( it.hasNext() ) {
                    AccountFacade acct = (AccountFacade)it.next();
                    
                    children.add(new AccountNode(this, acct));
                }
            }
        }
        finally {
            TellerApp.notifyResume();
        }
    }
    
    public String toString() {
        if( customer == null ) {
            return "Customers";
        }
        else {
            try {
                TellerApp.notifyWait();
                return (customer.getLastName() + ", " +
                        customer.getFirstName());
            }
            catch( RemoteException e ) {
                e.printStackTrace();
                return "ERROR";
            }
            finally {
                TellerApp.notifyResume();
            }
        }
    }
}
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LBL_CUST_ID=Customer ID
LBL_SSN=Social Security Number
LBL_FIRST_NAME=First Name
LBL_LAST_NAME=Last Name
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examples/etc/bank/ui/RootNode.javapackage com.imaginary.bank.ui;

import java.util.ArrayList;
import java.util.Enumeration;
import java.util.Iterator;
import javax.swing.tree.TreeNode;

public class RootNode implements TreeNode {
    private ArrayList nodes = new ArrayList();

    static public class IteratorEnumeration implements Enumeration {
        private Iterator iterator;
        
        public IteratorEnumeration(Iterator it) {
            super();
            iterator = it;
        }
        
        public boolean hasMoreElements() {
            return iterator.hasNext();
        }

        public Object nextElement() {
            return iterator.next();
        }
    }

    public RootNode() {
        super();
        nodes.add(new AccountNode(this));
        nodes.add(new CustomerNode(this));
    }
    
    public Enumeration children() {
        return new IteratorEnumeration(nodes.iterator());
    }

    public boolean getAllowsChildren() {
        return true;
    }
    
    public TreeNode getChildAt(int ind) {
        return (TreeNode)nodes.get(ind);
    }

    public int getChildCount() {
        return nodes.size();
    }
    
    public int getIndex(TreeNode chld) {
        return nodes.indexOf(chld);
    }

    public TreeNode getParent() {
        return null;
    }

    public boolean isLeaf() {
        return false;
    }
    
    public String toString() {
        return "Root";
    }
}
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examples/etc/bank/ui/TellerApp.javapackage com.imaginary.bank.ui;

import com.imaginary.lwp.AuthenticationException;
import com.imaginary.lwp.Identifier;

import com.imaginary.util.LifoStack;

import java.awt.Cursor;
import java.util.Locale;
import java.util.MissingResourceException;
import java.util.ResourceBundle;

public class TellerApp {
    static public final String LABELS   = "com.imaginary.bank.ui.labels";
    static public final String TOOLTIPS = "com.imaginary.bank.ui.tooltips";

    static private LifoStack      cursors  = new LifoStack();
    static private BankFrame      frame    = null;
    static private Locale         locale   = Locale.getDefault();
    static private ResourceBundle labels   = null;
    static private ResourceBundle tooltips = null;

    static public String getLabel(String code) {
        if( labels == null ) {
            return code;
        }
        else {
            try {
                return labels.getString(code);
            }
            catch( MissingResourceException e ) {
                e.printStackTrace();
                return code;
            }
        }
    }
    
    static public String getTooltip(String code) {
        if( tooltips == null ) {
            return code;
        }
        else {
            try {
                return tooltips.getString(code);
            }
            catch( MissingResourceException e ) {
                e.printStackTrace();
                return code;
            }
        }
    }

    static private void loadBundles() {
        try {
            tooltips = ResourceBundle.getBundle(TOOLTIPS, locale);
            labels = ResourceBundle.getBundle(LABELS,locale);
        }
        catch( MissingResourceException e ) {
            e.printStackTrace();
        }
    }
    
    static public void main(String[] args) {
        loadBundles();
        try {
            Identifier.login("oreilly", "oreilly");
        }
        catch( AuthenticationException e ) {
            e.printStackTrace();
            return;
        }
        frame = new BankFrame();
        frame.setVisible(true);
    }

    static public void notifyResume() {
        Cursor c;

        if( cursors.isEmpty() ) {
            c = Cursor.getDefaultCursor();
        }
        else {
            c = (Cursor)cursors.pop();
        }
        frame.setCursor(c);
    }
    
    static public void notifyWait() {
        cursors.push(frame.getCursor());
        frame.setCursor(Cursor.getPredefinedCursor(Cursor.WAIT_CURSOR));
    }

    static public void setLocale(Locale loc) {
        locale = loc;
        loadBundles();
    }
}








examples/etc/bank/ui/tooltips.properties


TT_CUST_ID=Your unique customer ID.
TT_SSN=Your social security number.
TT_FIRST_NAME=Your first name.
TT_LAST_NAME=Your last name.
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examples/etc/bank/InsufficientFundsException.javapackage com.imaginary.bank;

public class InsufficientFundsException extends Exception {
    public InsufficientFundsException() {
        super();
    }

    public InsufficientFundsException(String rsn) {
        super(rsn);
    }
}








examples/etc/bank/mysql.cre


DROP TABLE IF EXISTS ACCOUNT;

CREATE TABLE ACCOUNT (
    ACCOUNT_ID    BIGINT UNSIGNED NOT NULL PRIMARY KEY,
    CRT_CLASS     TEXT            NOT NULL,
    CUSTOMER_ID   BIGINT UNSIGNED NOT NULL,
    ACCT_TYPE     CHAR(3)         NOT NULL,
    ACCT_NUMBER   INT    UNSIGNED NOT NULL,
    BALANCE       DOUBLE          NOT NULL DEFAULT 0.0,
    LUID          CHAR(15)        NOT NULL,
    LUTS          BIGINT UNSIGNED NOT NULL);

CREATE UNIQUE INDEX ACCT_NUM_IDX ON ACCOUNT (ACCT_NUMBER);

CREATE UNIQUE INDEX ACCOUNT_IDX ON ACCOUNT (ACCOUNT_ID, LUID, LUTS);

DROP TABLE IF EXISTS CUSTOMER;

CREATE TABLE CUSTOMER (
    CUSTOMER_ID     BIGINT UNSIGNED NOT NULL PRIMARY KEY,
    CRT_CLASS       TEXT            NOT NULL,
    FIRST_NAME      VARCHAR(40)     NOT NULL,
    LAST_NAME       VARCHAR(40)     NOT NULL,
    SOCIAL_SECURITY CHAR(11)        NOT NULL,
    LUID            CHAR(15)        NOT NULL,
    LUTS            BIGINT UNSIGNED NOT NULL);

CREATE UNIQUE INDEX CUSTOMER_IDX ON CUSTOMER (CUSTOMER_ID, LUID, LUTS);

DROP TABLE IF EXISTS ORA_SEQGEN;

CREATE TABLE ORA_SEQGEN (
    NAME           VARCHAR(25)     NOT NULL PRIMARY KEY,
    NEXT_SEQ       BIGINT          NOT NULL DEFAULT 1,
    LUTS           BIGINT          NOT NULL);

CREATE UNIQUE INDEX SEQGEN_IDX ON ORA_SEQGEN (NAME, LUTS);

INSERT INTO ORA_SEQGEN (NAME, NEXT_SEQ, LUTS)
VALUES ('node', 1, 0);

INSERT INTO ORA_SEQGEN (NAME, NEXT_SEQ, LUTS)
VALUES ('ACCT_NUM', 10000, 0);

DROP TABLE IF EXISTS LWP_USER;

CREATE TABLE LWP_USER (
    USER_ID       VARCHAR(25)     NOT NULL PRIMARY KEY,
    PASSWORD      VARCHAR(25)     NOT NULL);

INSERT INTO LWP_USER (USER_ID, PASSWORD)
VALUES ('oreilly', 'oreilly');
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examples/etc/lwp/AuthenticationException.javapackage com.imaginary.lwp;

/**
 * Represents a failure to authenticate. There are two scenarios which
 * can cause an authentication failure:
 * <UL>
 * <LI> Invalid credentials </LI>
 * <LI> System failure </LI>
 * </UL>
 * You can find out which kind of failure this represents by checking
 * the <CODE>getType</CODE> method.
 * <BR>
 * Last modified $Date: 1999/10/06 03:19:10 $
 * @version $Revision: 1.2 $
 * @author George Reese (borg@imaginary.com)
 */
public class AuthenticationException extends Exception {
    /**
     * Represents a credential-based failure.
     */
    static public final short CREDENTIAL = 1;
    /**
     * Represents a system-based failure.
     */
    static public final short SYSTEM     = 2;

    /**
     * The failure type.
     */
    private short type = CREDENTIAL;
    
    /**
     * Constructs an authentication exception either for serialization
     * or for the default credential-based exception.
     */
    public AuthenticationException() {
        super();
    }

    /**
     * Constructs an authentication exception having the specified
     * message. The authentication type is credential.
     * @param rsn the reason for the exception
     */
    public AuthenticationException(String rsn) {
        super(rsn);
    }

    /**
     * Constructs an authentication exception having the specified
     * message. The authentication type is as specified.
     * @param rsn the reason for the exception
     * @param t the exception type
     */
    public AuthenticationException(String rsn, short t) {
        super(rsn);
        type = t;
    }

    /**
     * Constructs a system-based authentication exception caused
     * by the specified exception.
     * @param cse the cause of the exception
     */
    public AuthenticationException(Exception cse) {
        super(cse.getMessage());
        type = SYSTEM;
    }

    /**
     * Constructs a system-based authentication exception caused by
     * the specified exception.
     * @param reason the reason for the exception
     * @param cse the exception that caused this exception
     */
    public AuthenticationException(String reason, Exception cse) {
        super(reason);
        type = SYSTEM;
    }

    /**
     * @return the exception type
     */
    public short getType() {
        return type;
    }
}
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examples/etc/lwp/AuthenticationRole.javapackage com.imaginary.lwp;

/**
 * A role used for authentication.
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:24 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class AuthenticationRole {
    /**
     * The implementation-specific credentials that support this role.
     * In its simplest form, this could be a role name. In a more complex
     * form, it could be tied to the java.security package.
     */
    private Object credentials = null;

    /**
     * Constructs a new role using the specified credentials.
     * @param cred the credentials to use for the role
     */
    public AuthenticationRole(Object cred) {
        super();
        credentials = cred;
    }

    /**
     * @return the role credentials
     */
    public Object getCredentials() {
        return credentials;
    }
}
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examples/etc/lwp/Authenticator.java/* $Id: Authenticator.java,v 1.2 1999/11/07 19:32:25 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.lwp;

/**
 * Authenticates a user ID/password pair. Different applications may provide
 * their own authenticator and specify them in their LWP configuration
 * file using the &quot;imaginary.lwp.authenticator&quot; property.
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:25 $
 * @version $Revision: 1.2 $
 * @author George Reese (borg@imaginary.com)
 */
public interface Authenticator {
    /**
     * Authenticates the specified user ID against the specified
     * password.
     * @param uid the user ID to authenticate
     * @param pw the password to use for authentication
     * @throws com.imaginary.lwp.AuthenticationException the
     * user ID failed to authenticate against the specified password
     */
    void authenticate(String uid, String pw) throws AuthenticationException;

    /**
     * Authenticates the specified user ID against the specified
     * password.
     * @param uid the user ID to authenticate
     * @param pw the password to use for authentication
     * @param r the role to authenticate for
     * @throws com.imaginary.lwp.AuthenticationException the
     * user ID failed to authenticate against the specified password
     */
    void authenticate(String uid, String pw, AuthenticationRole r)
        throws AuthenticationException;
}
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examples/etc/lwp/BaseEntity.javapackage com.imaginary.lwp;

import java.rmi.RemoteException;
import java.rmi.server.UnicastRemoteObject;
import java.util.HashMap;

public abstract class BaseEntity
extends UnicastRemoteObject implements Entity, Persistent {
    static private HashMap supporters = new HashMap();

    static PersistenceSupport getPersistenceSupport(String cname) {
        synchronized( supporters ) {
            if( supporters.containsKey(cname) ) {
                return (PersistenceSupport)supporters.get(cname);
            }
            else {
                PersistenceSupport sp;
                
                try {
                    String hcls, prop;

                    prop = LWPProperties.HNDLR_PREFIX + cname;
                    hcls = System.getProperty(prop);
                    sp = (PersistenceSupport)Class.forName(hcls).newInstance();
                    supporters.put(cname, sp);
                    return sp;
                }
                catch( Exception e ) {
                    throw new ConfigurationException(e.getMessage());
                }
            }
        }
    }
    
    private transient PersistenceSupport handler        = null;
    private transient Transaction        lock           = null;
    private transient long               lastTouched    = -1L;
    private           String             lastUpdateID   = null;
    private           long               lastUpdateTime = -1L;
    private           long               objectID       = -1L;
    
    public BaseEntity() throws RemoteException {
        super();
        handler = getPersistenceSupport(getClass().getName());
        lastTouched = System.currentTimeMillis();
    }

    public synchronized void commit(Transaction trans) {
        lastUpdateID = trans.getIdentifier().getUserID();
        lastUpdateTime = trans.getTimestamp();
        lock = null;
    }
    
    public synchronized final void create(Transaction trans)
        throws PersistenceException {
        handler.create(trans, new Memento(this));
    }

    public boolean equals(Object target) {
        if( !Entity.class.isAssignableFrom(target.getClass()) ) {
            return false;
        }
        else {
            Entity ent = (Entity)target;

            try {
                long oid = ent.getObjectID();

                if( oid == objectID ) {
                    return true;
                }
                else {
                    return false;
                }
            }
            catch( RemoteException e ) {
                e.printStackTrace();
                return false;
            }
        }
    }

    public synchronized long getLastTouched() {
        return lastTouched;
    }
    
    public synchronized String getLastUpdateID() {
        return lastUpdateID;
    }
    
    public synchronized long getLastUpdateTime() {
        return lastUpdateTime;
    }
    
    public long getObjectID() {
        return objectID;
    }

    public BaseFacade getFacade() {
        String cname = getFacadeClass();

        try {
            BaseFacade ref;

            ref = (BaseFacade)Class.forName(cname).newInstance();
            ref.assign(objectID, this);
            return ref;
        }
        catch( Exception e ) {
            e.printStackTrace();
            return null;
        }
    }

    public String getFacadeClass() {
        String cname = getClass().getName();
        int len = cname.length();
        
        if( cname.substring(len-4).equals("Impl") ) {
            return (cname.substring(0, len-4) + "Facade");
        }
        else {
            return cname + "Facade";
        }
    }
    
    public int hashCode() {
        return (new Long(objectID)).hashCode();
    }
    
    public synchronized boolean isChanged(long luit) {
        lastTouched = System.currentTimeMillis();
        if( luit == lastUpdateTime ) {
            return false;
        }
        else {
            return true;
        }
    }

    public synchronized final void load(Transaction trans, long oid)
        throws PersistenceException {
        Memento mem = new Memento();

        handler.load(trans, mem, oid);
        try {
            mem.map(this);
        }
        catch( NoSuchFieldException e ) {
            e.printStackTrace();
            throw new PersistenceException(e.getMessage());
        }
    }

    private void lock(Transaction trans) throws TransactionException {
        if( lock == null ) {
            lock = trans;
        }
        else {
            if( !lock.equals(trans) ) {
                throw new TransactionException("Attempt to access " +
                                               getClass().getName() + " by " +
                                               trans.getIdentifier().getUserID() +
                                               "denied due to lock held by " +
                                               lock.getIdentifier().getUserID());
            }
        }
    }
    
    protected synchronized final void prepareCreate(Identifier id)
        throws TransactionException {
        Transaction trans = Transaction.getCurrent(id);

        lock(trans);
        if( !Identifier.validateCreate(id, this) ) {
            throw new SecurityException("Illegal create attempt on class " +
                                        getClass().getName() + " by " +
                                        id.getUserID());
        }
        try {
            objectID = SequenceGenerator.nextObjectID();
        }
        catch( PersistenceException e ) {
            throw new TransactionException("Failed to generate new objectID.");
        }
        trans.prepareCreate(this);
    }

    protected synchronized final void prepareRead(Identifier id) {
        if( !Identifier.validateRead(id, this) ) {
            throw new SecurityException("Illegal read attempt on class " +
                                        getClass().getName() + " by " +
                                        id.getUserID());
        }
    }

    protected synchronized final void prepareRemove(Identifier id)
        throws TransactionException {
        Transaction trans = Transaction.getCurrent(id);
        
        lock(trans);
        if( !Identifier.validateRemove(id, this) ) {
            throw new SecurityException("Illegal delete attempt on class " +
                                        getClass().getName() + " by " +
                                        id.getUserID());
        }
        trans.prepareRemove(this);
    }
    
    protected synchronized final void prepareStore(Identifier id)
        throws TransactionException {
        Transaction trans = Transaction.getCurrent(id);

        lock(trans);
        if( !Identifier.validateStore(id, this) ) {
            throw new SecurityException("Illegal update attempt on class " +
                                        getClass().getName() + " by " +
                                        id.getUserID());
        }
        trans.prepareStore(this);
    }
    
    public synchronized void reload(Transaction trans)
        throws PersistenceException {
        lastUpdateID = "unknown";
        lastUpdateTime = -1L;
        lock = null;
        load(trans, objectID);
    }

    public synchronized final void remove(Transaction trans)
        throws PersistenceException {
        handler.remove(trans, objectID);
    }
    
    public synchronized final void store(Transaction trans)
        throws PersistenceException {
        handler.store(trans, new Memento(this));
    }
}
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examples/etc/lwp/BaseFacade.javapackage com.imaginary.lwp;

import java.beans.PropertyChangeEvent;
import java.beans.PropertyChangeListener;
import java.io.Serializable;
import java.net.MalformedURLException;
import java.rmi.Naming;
import java.rmi.NotBoundException;
import java.rmi.RemoteException;
import java.util.ArrayList;
import java.util.HashMap;
import java.util.Iterator;

public abstract class BaseFacade implements Serializable {
    private           HashMap               cache          = new HashMap();
    private           Entity                entity         = null;
    private           Home                  home           = null;
    private transient ArrayList             listeners      = new ArrayList();
    private           String                lastUpdateID   = null;
    private           long                  lastUpdateTime = -1L;
    private           long                  objectID       = -1L;
    
    public BaseFacade() {
        super();
    }
    
    public BaseFacade(long oid) {
        super();
        objectID = oid;
    }

    public BaseFacade(Entity ent) throws RemoteException {
        super();
        entity = ent;
        objectID = entity.getObjectID();
    }

    public void addPropertyChangeListener(PropertyChangeListener l) {
        if( listeners == null ) {
            listeners = new ArrayList();
        }
        listeners.add(l);
    }

    public void addPropertyChangeListener(String p, PropertyChangeListener l) {
        if( listeners == null ) {
            listeners = new ArrayList();
        }
        listeners.add(l);
    }
    
    public void assign(long oid) {
        if( objectID != -1L ) {
            throw new FacadeReuseException("Facade already assigned.");
        }
        else {
            objectID = oid;
        }
    }
    
    public void assign(long oid, Entity ent) {
        assign(oid);
        entity = ent;
    }

    public void assign(long oid, HashMap vals) {
        assign(oid);
    }

    protected boolean contains(String attr) {
        return cache.containsKey(attr);
    }

    public boolean equals(Object ob) {
        if( ob instanceof BaseFacade ) {
            BaseFacade ref = (BaseFacade)ob;

            return (ref.getObjectID() == getObjectID());
        }
        else {
            return false;
        }
    }
    
    protected void firePropertyChange() {
        firePropertyChange(new PropertyChangeEvent(this, null, null, null));
    }

    protected void firePropertyChange(PropertyChangeEvent evt) {
        Iterator it;

        if( listeners == null ) {
            return;
        }
        it = listeners.iterator();
        while( it.hasNext() ) {
            PropertyChangeListener l = (PropertyChangeListener)it.next();

            l.propertyChange(evt);
        }
    }
    
    protected Object get(String attr) {
        return cache.get(attr);
    }

    public Entity getEntity() throws RemoteException {
        if( entity == null ) {
            reconnect();
        }
        return entity;
    }
    
    public String getLastUpdateID() throws RemoteException {
        if( lastUpdateID == null ) {
            try {
                lastUpdateID = getEntity().getLastUpdateID();
            }
            catch( RemoteException e ) {
                reconnect();
                lastUpdateID = getEntity().getLastUpdateID();
            }
        }
        return lastUpdateID;
    }

    public long getLastUpdateTime() throws RemoteException {
        if( lastUpdateTime == -1L ) {
            try {
                lastUpdateTime = getEntity().getLastUpdateTime();
            }
            catch( RemoteException e ) {
                reconnect();
                lastUpdateTime = getEntity().getLastUpdateTime();
            }
        }
        return lastUpdateTime;
    }
    
    public long getObjectID() {
        return objectID;
    }

    public int hashCode() {
        Long l = new Long(getObjectID());

        return l.hashCode();
    }
    
    public boolean hasListeners(String prop) {
        if( listeners == null ) {
            return false;
        }
        if( listeners.size() > 0 ) {
            return true;
        }
        else {
            return false;
        }
    }
    
    protected void put(String attr, Object val) {
        cache.put(attr, val);
    }

    protected void reconnect() throws RemoteException {
        final BaseFacade ref = this;
        Thread t;

        if( home == null ) {
            String url = System.getProperty(LWPProperties.RMI_URL);
            ObjectServer svr;

            try {
                svr = (ObjectServer)Naming.lookup(url);
            }
            catch( MalformedURLException e ) {
                throw new RemoteException(e.getMessage());
            }
            catch( NotBoundException e ) {
                throw new RemoteException(e.getMessage());
            }
            try {
                Identifier id = Identifier.currentIdentifier();

                if( id == null ) {
                    id = Identifier.getServerID();
                }
                home = (Home)svr.lookup(id, getClass().getName());
            }
            catch( LookupException e ) {
                throw new RemoteException(e.getMessage());
            }
        }
        try {
            Identifier id = Identifier.currentIdentifier();
            
            entity = home.findByObjectID(id, objectID);
            lastUpdateID = entity.getLastUpdateID();
            lastUpdateTime = entity.getLastUpdateTime();
        }
        catch( PersistenceException e ) {
            throw new RemoteException(e.getMessage());
        }
        catch( FindException e ) {
            throw new RemoteException(e.getMessage());
        }
        catch( RemoteException e ) {
            e.printStackTrace();
            String url = System.getProperty(LWPProperties.RMI_URL);
            ObjectServer svr;
            
            try {
                svr = (ObjectServer)Naming.lookup(url);
            }
            catch( MalformedURLException salt ) {
                throw new RemoteException(salt.getMessage());
            }
            catch( NotBoundException salt ) {
                throw new RemoteException(salt.getMessage());
            }
            try {
                Identifier id = Identifier.currentIdentifier();

                if( id == null ) {
                    id = Identifier.getServerID();
                }
                home = (Home)svr.lookup(id, getClass().getName());
                entity = home.findByObjectID(id, objectID);
                lastUpdateID = entity.getLastUpdateID();
                lastUpdateTime = entity.getLastUpdateTime();
            }
            catch( LookupException salt ) {
                throw new RemoteException(salt.getMessage());
            }
            catch( PersistenceException salt ) {
                throw new RemoteException(salt.getMessage());
            }
            catch( FindException salt ) {
                throw new RemoteException(salt.getMessage());
            }
        }
        t = new Thread() {
            public void run() {
                while( true ) {
                    synchronized( ref ) {
                        if( entity == null ) {
                            return;
                        }
                        try {
                            if( lastUpdateTime == -1L ) {
                                lastUpdateTime = entity.getLastUpdateTime();
                            }
                            if( entity.isChanged(lastUpdateTime) ) {
                                lastUpdateTime = entity.getLastUpdateTime();
                                lastUpdateID = entity.getLastUpdateID();
                                firePropertyChange();
                            }
                        }
                        catch( RemoteException e ) {
                            // this will force a reload
                            entity = null;
                            return;
                        }
                    }
                    try { Thread.sleep(30000); }
                    catch( InterruptedException e ) { }
                }
            }
        };
        t.setPriority(Thread.MIN_PRIORITY);
        t.start();
    }

    public void removePropertyChangeListener(PropertyChangeListener l) {
        if( listeners == null ) {
            return;
        }
        listeners.remove(l);
    }

    public void removePropertyChangeListener(String p,
                                             PropertyChangeListener l) {
        if( listeners == null ) {
            return;
        }
        listeners.remove(l);
    }

    public synchronized void reset() {
        cache.clear();
        lastUpdateTime = -1L;
        lastUpdateID = null;
    }
}
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examples/etc/lwp/BaseHome.javapackage com.imaginary.lwp;

import java.rmi.Naming;
import java.rmi.RemoteException;
import java.rmi.server.UnicastRemoteObject;
import java.util.Collection;
import java.util.HashMap;
import java.util.Iterator;
import java.util.TreeSet;

public abstract class BaseHome extends UnicastRemoteObject implements Home {
    static public Home getInstance(Class cls) throws RemoteException {
        return getInstance(Identifier.currentIdentifier(), cls);
    }

    static public Home getInstance(Identifier id, Class cls)
        throws RemoteException {
        String url = System.getProperty(LWPProperties.RMI_URL);
        ObjectServer svr;

        try {
            svr = (ObjectServer)Naming.lookup(url);
            return (Home)svr.lookup(id, cls.getName());
        }
        catch( Exception e ) {
            String msg = e.getMessage();

            if( msg == null ) {
                msg = "";
            }
            e.printStackTrace();
            throw new RemoteException(msg);
        }
    }

    private HashMap            cache    = new HashMap();
    private HashMap            marked   = new HashMap();
    private PersistenceSupport support  = null;
    
    public BaseHome() throws RemoteException {
        super();
        {
            String cname = getClass().getName();

            // Take FrogHomeImpl and make it FrogEntity
            cname = cname.substring(0, cname.length()-8) + "Entity";
            support = BaseEntity.getPersistenceSupport(cname);
        }
        Thread t = new Thread() {
            public void run() {
                sweep();
            }
        };

        t.setPriority(Thread.MIN_PRIORITY);
        t.start();
    }

    protected void cache(BaseEntity ob) {
        synchronized( cache ) {
            cache.put(new Long(ob.getObjectID()), ob);
        }
    }
    
    public Collection find(Identifier id, SearchCriteria sc)
        throws FindException, TransactionException {
        Transaction trans = Transaction.getCurrent(null);
        Collection results;

        trans.begin();
        results = support.find(trans, sc);
        trans.end();
        return results;
    }
    
    public final Entity findByObjectID(Identifier id,  long oid)
        throws FindException, RemoteException {
        Long lid = new Long(oid);
        BaseEntity ent;

        synchronized( cache ) {
            String cname = null;
            
            if( cache.containsKey(lid) ) {
                return (Entity)cache.get(lid);
            }
            if( marked.containsKey(lid) ) {
                ent = (BaseEntity)marked.get(lid);
                marked.remove(lid);
                cache.put(lid, ent);
                return ent;
            }
            try {
                Transaction trans = Transaction.getCurrent(null);

                trans.begin();
                cname = getClass().getName();
                cname = cname.substring(0, cname.length()-8) + "Entity";
                ent = (BaseEntity)Class.forName(cname).newInstance();
                ent.load(trans, oid);
                cache.put(lid, ent);
                trans.end();
                return ent;
            }
            catch( PersistenceException e ) {
                e.printStackTrace();
                throw new FindException(e.getMessage());
            }
            catch( TransactionException e ) {
                e.printStackTrace();
                throw new FindException(e.getMessage());
            }
            catch( ClassCastException e ) {
                throw new FindException("Specified class is not an entity: " +
                                        cname);
            }
            catch( ClassNotFoundException e ) {
                throw new FindException("Specified class could not be found " +
                                        cname);
            }
            catch( InstantiationException e ) {
                throw new FindException("Specified entity class could not " +
                                        "be loaded: " + cname);
            }
            catch( IllegalAccessException e ) {
                throw new FindException("Specified entity class does not " +
                                        "have an accessible constructor: " +
                                        cname);
            }
        }
    }

    public void remove(Identifier id, long oid)
        throws RemoteException, TransactionException {
        Transaction trans = Transaction.getCurrent(id);
        boolean proc = trans.isInProcess();
        boolean success = false;

        if( !proc ) {
            trans.begin();
        }
        try {
            synchronized( cache ) {
                Long lid = new Long(oid);
                
                if( cache.containsKey(lid) ) {
                    BaseEntity ent = (BaseEntity)cache.get(lid);

                    try {
                        ent.remove(trans);
                    }
                    catch( PersistenceException e ) {
                        throw new TransactionException("Persistence error: " +
                                                       e.getMessage());
                    }
                    cache.remove(lid);
                    success = true;
                }
            }
            if( !success ) {
                // TODO: add security check here for deleting objects
                try {
                    support.remove(trans, oid);
                }
                catch( PersistenceException e ) {
                    throw new TransactionException("Persistence error: " +
                                                   e.getMessage());
                }
                success = true;
            }
        }
        finally {
            if( !proc ) {
                if( success ) {
                    try { trans.end(); }
                    catch( TransactionException e ) { }
                }
                else {
                    trans.rollback();
                }
            }
        }
    }
    
    private void sweep() {
        while( true ) {
            HashMap copy;
            Iterator it;
            long t;
            int i;
            
            try { Thread.sleep(3600000); }
            catch( InterruptedException e ) { }
            i = 0;
            copy = new HashMap();
            synchronized( cache ) {
                copy.putAll(marked);
            }
            it = copy.keySet().iterator();
            while( it.hasNext() ) {
                Long l = (Long)it.next();
                BaseEntity ent = (BaseEntity)copy.get(l);

                t = System.currentTimeMillis();
                if( false ) {
                    //if( !ent.isValid() ) { FIXME
                    synchronized( cache ) {
                        marked.remove(l);
                        i++;
                    }
                }
                else if( (t - ent.getLastTouched()) > 60000 ) {
                    //ent.invalidate(); FIXME
                    synchronized( cache ) {
                        marked.remove(l);
                        i++;
                    }
                }
            }
            System.out.println("\t" + i + " objects invalidated.");
            try { Thread.sleep(1500); }
            catch( InterruptedException e ) { }
            synchronized( cache ) {
                System.out.println("\tMarking " + cache.size() + " objects.");
                marked.putAll(cache);
                cache.clear();
            }
            System.out.println("Sweep complete.");
        }
    }
}
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examples/etc/lwp/BaseSession.javapackage com.imaginary.lwp;

import java.rmi.Naming;
import java.rmi.RemoteException;
import java.rmi.server.UnicastRemoteObject;

public abstract class BaseSession
extends UnicastRemoteObject implements Session {
    static public Session getInstance(Identifier id, Class cls) 
        throws RemoteException {
        String url = System.getProperty(LWPProperties.RMI_URL);
        ObjectServer svr;

        try {
            svr = (ObjectServer)Naming.lookup(url);
            return (Session)svr.startSession(id, cls.getName());
        }
        catch( Exception e ) {
            String msg = e.getMessage();

            if( msg == null ) {
                msg = "";
            }
            e.printStackTrace();
            throw new RemoteException(msg);
        }
    }
    
    public BaseSession() throws RemoteException {
        super();
    }
}
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examples/etc/lwp/ConfigurationException.javapackage com.imaginary.lwp;

/**
 * The base exception class for all configuration-related problems.
 * <BR>
 * Last modified $Date$
 * @version $Revision$
 * @author George Reese (borg@imaginary.com)
 */
public class ConfigurationException extends RuntimeException {
    /**
     * Empty constructor for serialization and nothing else.
     */
    public ConfigurationException() {
        super();
    }
    
    /**
     * Constructs a new exception for the specified reason.
     * @param rsn the reason message for the exception
     */
    public ConfigurationException(String rsn) {
        super(rsn);
    }
}
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examples/etc/lwp/Entity.javapackage com.imaginary.lwp;

import java.rmi.Remote;
import java.rmi.RemoteException;

public interface Entity extends Remote {
    String getLastUpdateID() throws RemoteException;

    long getLastUpdateTime() throws RemoteException;
    
    long getObjectID() throws RemoteException;

    BaseFacade getFacade() throws RemoteException;

    boolean isChanged(long luit) throws RemoteException;
}
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examples/etc/lwp/FacadeReuseException.java/* $Id: FacadeReuseException.java,v 1.1 1999/10/06 03:19:13 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.lwp;

/**
 * Represents an attempt to reuse a reference that has already been
 * assigned an entity.
 * <BR>
 * Last modified $Date: 1999/10/06 03:19:13 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class FacadeReuseException extends RuntimeException {
    /**
     * Empty constructor.
     */
    public FacadeReuseException() {
        super();
    }

    /**
     * Exception with text.
     * @param rsn the reason for the exception
     */
    public FacadeReuseException(String rsn) {
        super(rsn);
    }
}
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examples/etc/lwp/FindException.javapackage com.imaginary.lwp;

public class FindException extends Exception {
    public FindException() {
        super();
    }

    public FindException(String rsn) {
        super(rsn);
    }
}
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examples/etc/lwp/Home.javapackage com.imaginary.lwp;

import java.rmi.Remote;
import java.rmi.RemoteException;
import java.util.Collection;

public interface Home extends Remote {
    Collection find(Identifier id, SearchCriteria crit)
        throws FindException, RemoteException, TransactionException;

    Entity findByObjectID(Identifier id, long oid)
        throws FindException, PersistenceException, RemoteException;

    void remove(Identifier id, long oid)
        throws RemoteException, TransactionException;
}
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examples/etc/lwp/Identifier.javapackage com.imaginary.lwp;

import java.io.Serializable;
import java.net.MalformedURLException;
import java.rmi.Naming;
import java.rmi.NotBoundException;
import java.rmi.RemoteException;
import java.security.SecureRandom;
import java.util.ArrayList;
import java.util.Date;
import java.util.HashMap;
import java.util.Iterator;
import java.util.Locale;
import java.util.Map;

/**
 * A client token for identifying itself to the server. When a user
 * logs in to the system successfully, the client is provided with
 * an <CODE>Identifier</CODE> instance that it passes back to the
 * server any time it is involved in a transaction. The server then
 * uses that identifier to validate access to the resource in question.
 * <BR>
 * Last modified $Date: 1999/11/20 17:33:19 $
 * @version $Revision: 1.4 $
 * @author George Reese (borg@imaginary.com)
 */
public class Identifier implements Serializable {
    /**
     * A class that keeps track of an authenticated ID with the last time
     * it was touched.
     */
    private class AuthenticationMonitor {
        /**
         * The authenticated ID
         */
        public Identifier id;
        /**
         * The time it was last touched.
         */
        public long       lastTouched;
    };
    
    /**
     * A list of already authenticated people.
     */
    static private HashMap      authenticated = new HashMap();
    /**
     * Stores the current identifiers for a client.
     */
    static private HashMap      identifiers   = new HashMap();
    /**
     * The random key generator.
     */
    static private SecureRandom randomizer    = null;
    /**
     * The server's ID.
     */
    static private Identifier   serverID      = null;
    
    /**
     * Provides a client application with its identifier so that
     * it can pass it to a transactional method.
     * @return the current client identifier
     */
    static public Identifier currentIdentifier() {
        return currentIdentifier((AuthenticationRole)null);
    }

    /**
     * @param cred a credentials object to use for the role
     * @return the current identifier for the role with the specified
     * credentials
     */
    static public Identifier currentIdentifier(Object cred) {
        return (Identifier)identifiers.get(new AuthenticationRole(cred));
    }
    
    /**
     * @param r the role whose identifier is being sought
     * @return the current identifier for the specified role
     */
    static public Identifier currentIdentifier(AuthenticationRole r) {
        return (Identifier)identifiers.get(r);
    }

    /**
     * Generates a secure, random long used for key generation.
     * @return a random long
     */
    static private long getRandomNumber() {
        byte[] value = new byte[60];
        long l = 0;

        if( randomizer == null ) {
            randomizer = new SecureRandom();
        }            
        randomizer.nextBytes(value);
        for(int i=0; i<60; i++) {
            l = l + (value[i]<<i);
        }
        return l;
    }

    static public Identifier getServerID() {
        if( serverID == null ) {
            serverID = new Identifier("LWPSERVER");
        }
        return serverID;
    }
    
    /**
     * Looks through the list of authenticated users for
     * any authentication matching the specified identifier.
     * @param id the identifier being validated
     * @return true if the id was created by this server
     */
    static boolean isAuthenticated(Identifier id) {
        synchronized( authenticated ) {
            Iterator it;
            HashMap map;

            
            if( id == null ) {
                System.out.println("ID was null.");
                return false;
            }
            if( id.userID.equals("LWPSERVER") ) {
                if( id.key == getServerID().key ) {
                    return true;
                }
                else {
                    return false;
                }
            }
            if( !authenticated.containsKey(id.userID) ) {
                return false;
            }
            map = (HashMap)authenticated.get(id.userID);
            it = map.entrySet().iterator();
            while( it.hasNext() ) {
                Map.Entry ent = (Map.Entry)it.next();
                AuthenticationMonitor mon;
                
                mon = (AuthenticationMonitor)ent.getValue();
                if( mon.id.key == id.key ) {
                    mon.lastTouched = (new Date()).getTime();
                    return true;
                }
            }
            return false;
        }
    }
    
    /**
     * Authenticates the specified user ID against the specified password.
     * This method finds the server and sends the user ID and password
     * to it for authentication.  If the password does not match the
     * currently stored password, then an exception is thrown. Otherwise
     * it will store the identifier the server hands back. This method
     * authenticates for a default role.
     * @param uid the user ID of the person using the system
     * @param pw the password of the user to use for authentication
     * @throws com.imaginary.lwp.AuthenticationException the login attempt
     * failed
     */
    static public Identifier login(String uid, String pw)
        throws AuthenticationException {
        return login(uid, pw, null);
    }

    /**
     * Authenticates the specified user ID against the specified password.
     * This method finds the server and sends the user ID and password
     * to it for authentication.  If the password does not match the
     * currently stored password, then an exception is thrown. Otherwise
     * it will store the identifier the server hands back.
     * @param uid the user ID of the person using the system
     * @param pw the password of the user to use for authentication
     * @param r the role under which the user is being authenticated
     * @throws com.imaginary.lwp.AuthenticationException the login attempt
     * failed
     */
    static public Identifier login(String uid, String pw, AuthenticationRole r)
        throws AuthenticationException {
        String url = System.getProperty(LWPProperties.RMI_URL);
        ObjectServer server;

        try {
            Identifier id;

            server = (ObjectServer)Naming.lookup(url);
            id = server.login(uid, pw, r);
            if( id != null ) {
                identifiers.put(r, id);
            }
            return id;
        }
        catch( MalformedURLException e ) {
            throw new AuthenticationException(e);
        }
        catch( NotBoundException e ) {
            throw new AuthenticationException(e);
        }
        catch( RemoteException e ) {
            throw new AuthenticationException(e);
        }
    }

    /**
     * A thread that goes through the list of authenticated users and
     * throws out people who have not touched the system in a while.
     */
    static void monitor() {
        Thread t = new Thread() {
            public void run() {
                ArrayList uids = new ArrayList();
                
                while( true ) {
                    Iterator keys;
                    
                    try { Thread.sleep(600000); }
                    catch( InterruptedException e ) { }
                    synchronized( authenticated ) {
                        Iterator it = authenticated.keySet().iterator();

                        while( it.hasNext() ) {
                            uids.add(it.next());
                        }
                    }
                    keys = uids.iterator();
                    while( keys.hasNext() ) {
                        String uid = (String)keys.next();
                        long time = (new Date()).getTime();
                        
                        try { Thread.sleep(1000); }
                        catch( InterruptedException e ) { }
                        synchronized( authenticated ) {
                            if( authenticated.containsKey(uid) ) {
                                HashMap map = (HashMap)authenticated.get(uid);
                                Iterator roles = map.keySet().iterator();

                                while( roles.hasNext() ) {
                                    AuthenticationRole r;
                                    AuthenticationMonitor mon;
                                    long diff;
                                    
                                    r = (AuthenticationRole)roles.next();
                                    mon = (AuthenticationMonitor)map.get(r);
                                    diff = time - mon.lastTouched;
                                    // 30 minutes
                                    if( diff > 1800000 ) {
                                        map.remove(r);
                                        if( map.size() < 1 ) {
                                            authenticated.remove(uid);
                                        }
                                    }
                                }
                            }
                        }       
                    }            
                }
            }
        };

        t.setPriority(Thread.MIN_PRIORITY);
        t.start();
    }

    /**
     * This implementation currently only verifies that the user is
     * authenticated.
     */
    static boolean validateCreate(Identifier id, BaseEntity ent) {
        return isAuthenticated(id);
    }

    static boolean validateRead(Identifier id, BaseEntity ent) {
        return isAuthenticated(id);
    }
    
    /**
     * This implementation currently only verifies that the user is
     * authenticated.
     */
    static boolean validateRemove(Identifier id, BaseEntity ent) {
        return isAuthenticated(id);
    }

    /**
     * This implementation currently only verifies that the user is
     * authenticated.
     */
    static boolean validateStore(Identifier id, BaseEntity ent) {
        return isAuthenticated(id);
    }
    
    /**
     * A token that makes sure this identifier works only for this
     * session.
     * @serial
     */
    private long               key    = -1L;
    /**
     * The user ID associated with this user.
     * @serial
     */
    private String             userID = null;

    /**
     * Empty constructor required by serialization.
     */
    public Identifier() {
        super();
    }
    
    /**
     * Constructs an identifier associated with a specific system user
     * under a default role.
     * @param uid the user ID of the person this identifier represents
     */
    Identifier(String uid) {
        this(uid, null);
    }

    /**
     * Constructs an identifier associated with the specified user under
     * the specified role.
     * @param uid the user ID this identifier represents
     * @param r the role under which this UID is authenticated
     */
    Identifier(String uid, AuthenticationRole r) {
        synchronized( authenticated ) {
            if( authenticated.containsKey(uid) ) {
                HashMap map = (HashMap)authenticated.get(uid);
                
                if( map.containsKey(r) ) {
                    AuthenticationMonitor mon;

                    mon = (AuthenticationMonitor)map.get(r);
                    key = mon.id.key;
                    userID = mon.id.userID;
                    mon.lastTouched = (new Date()).getTime();
                }
                else {
                    AuthenticationMonitor mon = new AuthenticationMonitor();

                    key = getRandomNumber();
                    if( uid.equals("guest") ) {
                        userID = "guest" + key;
                        if( userID.length() > 15 ) {
                            userID = userID.substring(0, 14);
                        }
                    }
                    else {
                        userID = uid;
                    }
                    mon.id = this;
                    mon.lastTouched = (new Date()).getTime();
                    map.put(r, mon);
                }
            }
            else {
                AuthenticationMonitor mon = new AuthenticationMonitor();
                HashMap map = new HashMap();
                
                key = getRandomNumber();
                if( uid.equals("guest") ) {
                    userID = "guest" + key;
                    if( userID.length() > 15 ) {
                        userID = userID.substring(0, 14);
                    }
                }
                else {
                    userID = uid;
                }
                mon.id = this;
                mon.lastTouched = (new Date()).getTime();
                map.put(r, mon);
                authenticated.put(uid, map);
            }
        }
    }
    
    /**
     * @param the object to compare to
     * @return true if the object is an <CODE>Identifier</CODE> and it
     * shares the same key as this object
     */
    public boolean equals(Object ob) {
        if( ob instanceof Identifier ) {
            Identifier id = (Identifier)ob;

            if( key != id.key ) {
                return false;
            }
            return true;
        }
        return false;
    }

    /**
     * @return the user ID associated with this identifier
     */
    public String getUserID() {
        return userID;
    }

    /**
     * A hash code based on the key.
     */
    public int hashCode() {
        return (new Long(key)).hashCode();
    }

    /**
     * @return the return value from <CODE>toString()</CODE>
     * @see #toString()
     */
    public String toLocaleString(Locale loc) {
        return toString();
    }
    
    /**
     * @return a human-readable version of this identifier
     */
    public String toString() {
        return userID;
    }
}
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examples/etc/lwp/jdbc/JDBCAuthenticator.java/* $Id: JDBCAuthenticator.java,v 1.1 1999/11/07 19:32:30 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.lwp.jdbc;

import com.imaginary.lwp.Authenticator;
import com.imaginary.lwp.AuthenticationException;
import com.imaginary.lwp.AuthenticationRole;
import java.sql.Connection;
import java.sql.PreparedStatement;
import java.sql.ResultSet;
import java.sql.SQLException;

/**
 * Implements the <CODE>Authenticator</CODE> interface to authenticate
 * a user ID/password against values stored in a database. This class
 * expects the following table structure:
 * <TABLE>
 * <TR>
 * <TH><CODE>LWP_USER</CODE></TH>
 * </TR>
 * <TR>
 * <TD><CODE>USER_ID (VARCHAR(25))</CODE></TD>
 * </TR>
 * <TR>
 * <TD><CODE>PASSWORD (VARCHAR(25))</CODE></TD>
 * </TR>
 * </TABLE>
 * If you want a more complex authentication scheme, you should
 * write your own <CODE>Authenticator</CODE> implementation.
 * <P>
 * This implementation ignores all role information and just authenticates
 * base on UID/PW.
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:30 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class JDBCAuthenticator implements Authenticator {
    /**
     * The SQL SELECT statement.
     */
    static public final String SELECT =
        "SELECT PASSWORD FROM LWP_USER WHERE USER_ID = ?";
    
    /**
     * Authenticates the specified user ID against the specified
     * password.
     * @param uid the user ID to authenticate
     * @param pw the password to use for authentication
     * @throws com.imaginary.lwp.AuthenticationException the
     * user ID failed to authenticate against the specified password
     */
    public void authenticate(String uid, String pw)
        throws AuthenticationException {
        Connection conn = null;
        
        try {
            PreparedStatement stmt;
            String actual;
            ResultSet rs;
            
            conn = JDBCTransactionImpl.getJDBCConnection();
            stmt = conn.prepareStatement(SELECT);
            stmt.setString(1, uid);
            rs = stmt.executeQuery();
            if( !rs.next() ) {
                throw new AuthenticationException("Invalid user ID or " +
                                                  "password.");
            }
            actual = rs.getString(1);
            if( rs.wasNull() ) {
                throw new AuthenticationException("No password specified for "+
                                                  uid);
            }
            if( !actual.equals(pw) ) {
                throw new AuthenticationException("Invalid user ID or " +
                                                  "password.");
            }
            conn.commit();
        }
        catch( SQLException e ) {
            e.printStackTrace();
            throw new AuthenticationException(e);
        }
        finally {
            if( conn != null ) {
                try { conn.close(); }
                catch( SQLException e ) { }
            }
        }
    }
    
    /**
     * Authenticates the specified user ID against the specified
     * password.
     * @param uid the user ID to authenticate
     * @param pw the password to use for authentication
     * @param r this is ignored
     * @throws com.imaginary.lwp.AuthenticationException the
     * user ID failed to authenticate against the specified password
     */
    public void authenticate(String uid, String pw, AuthenticationRole r)
        throws AuthenticationException {
        authenticate(uid, pw);
    }
}
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examples/etc/lwp/jdbc/JDBCGenerator.java/* $Id: JDBCGenerator.java,v 1.1 1999/11/07 19:32:30 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.lwp.jdbc;

import com.imaginary.lwp.SequenceException;
import com.imaginary.lwp.SequenceGenerator;
import java.sql.Connection;
import java.sql.PreparedStatement;
import java.sql.ResultSet;
import java.sql.SQLException;

/**
 * A JDBC-based sequence generator that implements LWP's
 * <CODE>SequenceGenerator</CODE> interface. To use this sequence
 * generator, your database must have the following data model:
 * <PRE>
 * CREATE TABLE ORA_SEQGEN (
 *     NAME           VARCHAR(25)     NOT NULL PRIMARY KEY,
 *     NEXT_SEQ       BIGINT          NOT NULL DEFAULT 1,
 *     LUTS           BIGINT          NOT NULL);
 * 
 * CREATE UNIQUE INDEX SEQGEN_IDX ON ORA_SEQGEN(NAME, LUTS);
 * </PRE>
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:30 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class JDBCGenerator extends SequenceGenerator {
    /**
     * The SQL to insert a new sequence number in the table.
     */
    static public final String INSERT =
        "INSERT INTO ORA_SEQGEN (NAME, NEXT_SEQ, LUTS) " +
        "VALUES(?, ?, ?)";

    /**
     * Selects the next sequence number from the database.
     */
    static public final String SELECT = 
        "SELECT NEXT_SEQ, LUTS " +
        "FROM ORA_SEQGEN " +
        "WHERE NAME = ?";

    /**
     * The SQL to one-up the current sequence number.
     */
    static public final String UPDATE =
        "UPDATE ORA_SEQGEN " +
        "SET NEXT_SEQ = ?, " +
        "LUTS = ? " +
        "WHERE NAME = ? " +
        "AND LUTS = ?";

    /**
     * Creates a new sequence.
     * @param conn the JDBC connection to use
     * @param seq the sequence name
     * @throws java.sql.SQLException a database error occurred
     */
    private void createSequence(Connection conn, String seq)
        throws SQLException {
        PreparedStatement stmt = conn.prepareStatement(INSERT);

        stmt.setString(1, seq);
        stmt.setLong(2, 1L);
        stmt.setLong(3, (new java.util.Date()).getTime());
        stmt.executeUpdate();
    }

    /**
     * Generates a sequence for the specified sequence in accordance with
     * the <CODE>SequenceGenerator</CODE> interface.
     * @param seq the name of the sequence to generate
     * @return the next value in the sequence
     * @throws com.imaginary.lwp.SequenceException an error occurred
     * generating the sequence
     */
    public synchronized long generate(String seq) throws SequenceException {
        Connection conn = null;
        
        try {
            PreparedStatement stmt;
            ResultSet rs;
            long nid, lut, tut;
            
            conn = JDBCTransactionImpl.getJDBCConnection();
            stmt = conn.prepareStatement(SELECT);
            stmt.setString(1, seq);
            rs = stmt.executeQuery();
            if( !rs.next() ) {
                try {
                    createSequence(conn, seq);
                }
                catch( SQLException e ) {
                    String state = e.getSQLState();

                    // if a duplicate was found, retry sequence generation
                    if( state.equalsIgnoreCase("SQL0803N") ) {
                        return generate(seq);
                    }
                    throw new SequenceException("Database error: " +
                                                e.getMessage());
                }
                return 0L;
            }
            nid = rs.getLong(1);
            lut = rs.getLong(2);
            tut = (new java.util.Date()).getTime();
            if( tut == lut ) {
                tut++;
            }
            stmt = conn.prepareStatement(UPDATE);
            stmt.setLong(1, nid+1);
            stmt.setLong(2, tut);
            stmt.setString(3, seq);
            stmt.setLong(4, lut);
            try {
                stmt.executeUpdate();
                conn.commit();
            }
            catch( SQLException e ) {
                String state = e.getSQLState();

                // someone else grabbed the row,
                // we need to try again
                if( state.equals("SQL0100W") ) {
                    return generate(seq);
                }
                throw new SequenceException("Database error: " +
                                            e.getMessage());
            }
            return nid;
        }
        catch( SQLException e ) {
            throw new SequenceException("Database error: " +
                                        e.getMessage());
        }
        finally {
            if( conn != null ) {
                try { conn.close(); }
                catch( SQLException e ) { }
            }
        }
    }
}
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examples/etc/lwp/jdbc/JDBCJoin.java/* $Id: JDBCJoin.java,v 1.1 1999/11/07 19:32:31 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.lwp.jdbc;

import java.io.Serializable;

/**
 * Represents a join between two tables. The join is constructed with two
 * <CODE>&lt;TABLE&gt;.&lt;COLUMN&gt;</CODE> strings. For example, if
 * a <CODE>BOOK</CODE> table is joined to a <CODE>AUTHOR</CODE> table,
 * this object might be constructed as:
 * <PRE>
 * JDBCJoin join = new JDBCJoin("BOOK.AUTHOR", "AUTHOR.AUTHOR_ID");
 * </PRE>
 * The result is a join that looks like:
 * <PRE>
 * BOOK.AUTHOR = AUTHOR.AUTHOR_ID
 * </PRE>
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:31 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class JDBCJoin implements Serializable {
    /**
     * The first table in the join.
     * @serial
     */
    private String first = null;
    /*
     * The second table in the join.
     * @serial
     */
    private String second  = null;

    /**
     * Constructor required by serialization.
     */
    public JDBCJoin() {
        super();
    }

    /**
     * Constructs a new join that joins using the first field to the
     * second field.
     * @param f the first field
     * @param s the second field
     */
    public JDBCJoin(String f, String s) {
        super();
        first = f;
        second = s;
    }

    /**
     * Converts the join into SQL.
     * @return the SQL for the join
     */
    public String toString() {
        return (first + " = " + second);
    }
}
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examples/etc/lwp/jdbc/JDBCSupport.javapackage com.imaginary.lwp.jdbc;

import com.imaginary.lwp.BaseFacade;
import com.imaginary.lwp.FindException;
import com.imaginary.lwp.PersistenceSupport;
import com.imaginary.lwp.SearchBinding;
import com.imaginary.lwp.SearchCriteria;
import com.imaginary.lwp.Transaction;
import com.imaginary.util.DistributedList;
import java.sql.Connection;
import java.sql.PreparedStatement;
import java.sql.ResultSet;
import java.sql.ResultSetMetaData;
import java.sql.SQLException;
import java.util.ArrayList;
import java.util.Collection;
import java.util.HashMap;
import java.util.Iterator;

/**
 * Persistence support for JDBC-based persistence.
 * <BR>
 * Last modified $Date: 1999/11/20 17:33:19 $
 * @version $Revision: 1.2 $
 * @author George Reese (borg@imaginary.com)
 */
public abstract class JDBCSupport implements PersistenceSupport {
    /**
     * Binds the search bindings to the statement in progress.
     * @param stmt the statement being set up
     * @param ind the index to start binding at
     * @param bindings the bindings to bind
     * @throws com.imaginary.lwp.FindException
     * @throws java.sql.SQLException an error occurred binding the bindings
     * to the statement
     */
    private void bind(PreparedStatement stmt, int ind, Iterator bindings)
        throws FindException, SQLException  {
        while( bindings.hasNext() ) {
            SearchBinding bdg = (SearchBinding)bindings.next();
            Object val = bdg.getValue();
            
            if( val instanceof SearchCriteria ) {
                SearchCriteria sc = (SearchCriteria)val;

                bind(stmt, ind, sc.bindings());
            }
            else if( val instanceof BaseFacade ) {
                BaseFacade ref = (BaseFacade)val;

                stmt.setLong(ind++, ref.getObjectID());
            }
            else {
                stmt.setObject(ind++, val);
            }
        }
    }

    /**
     * Executes a search for objects meeting the specified criteria
     * using the specified transaction.
     * @param tr the transaction to use for the find operation
     * @param sc the search criteria to base the find on
     * @return an iterator of matching objects
     * @throws com.imaginary.lwp.FindException an error occurred
     * searching for objects meeting the search criteria
     */
    public Collection find(Transaction tr, SearchCriteria sc)
        throws FindException {
        Iterator bindings = sc.bindings();
        DistributedList list = new DistributedList();
        String sql = getFindSQL(sc);

        try {
            JDBCTransaction trans;
            Connection conn;

            trans = (JDBCTransaction)tr;
            try {
                conn = trans.getConnection();
            }
            catch( Exception e ) {
                e.printStackTrace();
                return null;
            }
            PreparedStatement stmt = conn.prepareStatement(sql);
            ResultSetMetaData meta;
            ResultSet rs;
            int cc;

            bind(stmt, 1, bindings);
            rs = stmt.executeQuery();
            meta = rs.getMetaData();
            cc = meta.getColumnCount();
            while( rs.next() ) {
                HashMap map = new HashMap();
                long oid = rs.getLong(1);
                String cls = rs.getString(2);
                
                for(int i=3; i<=cc; i++) {
                    String tbl = meta.getTableName(i).toUpperCase();
                    String name = meta.getColumnLabel(i).toUpperCase();
                    Object val = rs.getObject(i);

                    if( tbl.equals("") ) {
                        tbl = getPrimaryTable().toUpperCase();
                    }
                    name = tbl + "." + name;
                    if( rs.wasNull() ) {
                        val = null;
                    }
                    map.put(name, val);
                }
                list.add(getFacade(oid, cls, map));
            }
            return list;
        }
        catch( SQLException e ) {
            throw new FindException("Database error: " + e.getMessage());
        }
    }

    /**
     * Provides the reference object for objects supported by this
     * persistence support object.
     * @param oid the object ID of the desired object
     * @param cls the reference class name
     * @param vals the initial cache values
     * @return an instance of the reference class pointing to the specified
     * object
     * @throws com.imaginary.lwp.FindException the specified class could not
     * be loaded
     */
    public final BaseFacade getFacade(long oid, String cls, HashMap vals)
        throws FindException {
        try {
            BaseFacade ref;

            ref = (BaseFacade)Class.forName(cls).newInstance();
            ref.assign(oid, vals);
            return ref;
        }
        catch( Exception e ) {
            throw new FindException("Database error: " + e.getMessage());
        }
    }

    /**
     * Special method for building a <CODE>SELECT</CODE> statement that
     * will perform a search using the named search critieria.
     * @param sc the search criteria to build SQL from
     * @return the SQL that performs the select
     * @throws com.imaginary.lwp.FindException the SQL could not be built
     */
    protected String getFindSQL(SearchCriteria sc) throws FindException {
        StringBuffer sql = new StringBuffer("SELECT ");
        ArrayList tables = new ArrayList();
        String where, order;
        Iterator it;
        
        sql.append(getPrimaryTable() + "." + mapField("objectID"));
        sql.append(", " + getPrimaryTable() + ".CRT_CLASS");
        tables.add(getPrimaryTable());
        it = sc.preloads();
        while( it.hasNext() ) {
            String fld = mapField((String)it.next());
            int i = fld.indexOf(".");
            String tbl;

            if( i != -1 ) {
                tbl = fld.substring(0, i);
                if( !tables.contains(tbl) ) {
                    tables.add(tbl);
                }
            }
            sql.append(", ");
            sql.append(fld);
        }
        where = getWhere(sc.bindings(), tables);
        order = getOrder(sc.sorts(), tables);
        it = tables.iterator();
        sql.append(" FROM ");
        while( it.hasNext() ) {
            sql.append((String)it.next());
            if( it.hasNext() ) {
                sql.append(", ");
            }
        }
        if( where.length() > 0 ) {
            sql.append(" WHERE ");
            sql.append("(" + where + ")");
        }
        else if( tables.size() > 1 ) {
            sql.append(" WHERE ");
        }
        it = tables.iterator();
        while( it.hasNext() ) {
            String tbl = (String)it.next();
            JDBCJoin join;
            
            if( tbl.equals(getPrimaryTable()) ) {
                continue;
            }
            join = getJoin(tbl);
            sql.append(" AND " + join.toString() + " ");
        }
        if( order.length() > 0 ) {
            sql.append(" ORDER BY " + order);
        }
        return sql.toString();
    }

    /**
     * Given a table, this method needs to provide a portion of a
     * <CODE>WHERE</CODE> clause that supports joining to the specified
     * table.
     * @param tbl the table to join to
     * @return the join object that represents a join for the primary
     * table to the specified table
     * @throws com.imaginary.lwp.FindException a join could not be constructed
     */
    protected abstract JDBCJoin getJoin(String tbl) throws FindException;

    /**
     * Provides the <CODE>ORDER BY</CODE> clause to support ordering of
     * the results.
     * @param sorts the sort criteria from the search criteria object
     * @param a pass by reference thing where any new tables that need
     * to be joined to are added to this list
     * @return a string with the <CODE>ORDER BY</CODE> clause
     * @throws com.imaginary.lwp.FindException the clause could not be
     * built
     */
    private String getOrder(Iterator sorts, ArrayList tables)
        throws FindException {
        StringBuffer order = null;

        if( !sorts.hasNext() ) {
            return "";
        }
        do {
            String col = (String)sorts.next();
            int i;

            if( order == null ) {
                order = new StringBuffer();
            }
            else {
                order.append(", ");
            }
            col = mapField(col);
            order.append(col);
            i = col.indexOf(".");
            if( i != -1 ) {
                String tbl = col.substring(0, i);

                if( !tables.contains(tbl) ) {
                    tables.add(tbl);
                }
            }
        } while( sorts.hasNext() );
        return order.toString();
    }

    /**
     * Implemented by subclasses to provide the name of the primary
     * table for storing objects supported by this class.
     * @return the name of the primary table
     */
    protected abstract String getPrimaryTable();

    /**
     * Provides the <CODE>WHERE</CODE> clause to support a find.
     * @param bindings the search bindings from the search criteria object
     * @param a pass by reference thing where any new tables that need
     * to be joined to are added to this list
     * @return a string with the <CODE>WHERE</CODE> clause
     * @throws com.imaginary.lwp.FindException the clause could not be
     * built
     */
    private String getWhere(Iterator bindings, ArrayList tables)
        throws FindException {
        StringBuffer where = null;

        if( !bindings.hasNext() ) {
            return "";
        }
        do {
            SearchBinding bdg = (SearchBinding)bindings.next();
            Object val = bdg.getValue();
            String fld = bdg.getField();

            if( where == null ) {
                where = new StringBuffer();
            }
            else {
                where.append(" " + bdg.getBoolean().toString() + " ");
            }
            if( val instanceof SearchCriteria ) {
                SearchCriteria sc = (SearchCriteria)val;

                where.append("(");
                where.append(getWhere(sc.bindings(), tables));
                where.append(")");
            }
            else {
                int i;
                
                fld = mapField(fld);
                where.append(fld);
                i = fld.indexOf(".");
                if( i != -1 ) {
                    String tbl = fld.substring(0, i);

                    if( !tables.contains(tbl) ) {
                        tables.add(tbl);
                    }
                }
                where.append(" " + bdg.getOperator().toString() + " ?");
            }
        } while( bindings.hasNext() );
        if( where == null ) {
            return "";
        }
        else {
            return where.toString();
        }
    }

    /**
     * Maps a field from the supported object's attributes to a database
     * field.
     * @param fld the Java object.attribute for the field to map
     * @return the database table to map the field to
     * @throws com.imaginary.lwp.FindException the field could not be mapped
     */
    protected abstract String mapField(String fld) throws FindException;
}
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examples/etc/lwp/jdbc/JDBCTransaction.java/* $Id: JDBCTransaction.java,v 1.1 1999/11/07 19:32:31 borg Exp $ */
/* Copyright © 1998-1999 George Reese, All Rights Reserved */
package com.imaginary.lwp.jdbc;

import com.imaginary.lwp.TransactionException;
import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;
import java.util.Hashtable;
import java.util.Properties;
import java.util.StringTokenizer;

/**
 * Prescribes methods specific to JDBC transactions.
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:31 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public interface JDBCTransaction {
    /**
     * Commits the transaction.
     * @throws com.imaginary.lwp.TransactionException a database error occurred
     */
    void commit() throws TransactionException;

    /**
     * Provides a JDBC connection.
     * @return the JDBC connection for this transaction
     * @throws java.sql.SQLException a database error occurred
     */
    Connection getConnection() throws SQLException;

    /**
     * Rolls back the transaction.
     * @throws com.imaginary.lwp.TransactionException a database error occurred
     */
    void rollback() throws TransactionException;
}
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examples/etc/lwp/jdbc/JDBCTransactionImpl.java/* $Id: JDBCTransactionImpl.java,v 1.1 1999/11/07 19:32:31 borg Exp $ */
/* Copyright © 1998-1999 George Reese, All Rights Reserved */
package com.imaginary.lwp.jdbc;

import com.imaginary.lwp.Transaction;
import com.imaginary.lwp.TransactionException;
import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;
import java.util.Hashtable;
import java.util.Properties;
import java.util.StringTokenizer;

/**
 * Implements the <CODE>Transaction</CODE> interface for support
 * of JDBC transactions.
 * <BR>
 * Last modified $Date: 1999/11/07 19:32:31 $
 * @version $Revision: 1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class JDBCTransactionImpl
extends Transaction implements JDBCTransaction {
    static public Connection getJDBCConnection() throws SQLException {
        String url = System.getProperty("imaginary.lwp.jdbcURL");
        String uid = System.getProperty("imaginary.lwp.user");
        String pw = System.getProperty("imaginary.lwp.password");
        Properties p = new Properties();
        
        if( uid != null ) {
            p.put("user", uid);
        }
        if( pw != null ) {
            p.put("password", pw);
        }
        return DriverManager.getConnection(url, p);
    }
    
    private Connection connection = null;

    /**
     * Constructs a new transaction.
     */
    public JDBCTransactionImpl() {
        super();
    }
    
    /**
     * Sends a commit to the connection currently in use.
     * @throws com.imaginary.lwp.TransactionException the commit failed
     */
    public void commit() throws TransactionException {
        try {
            if( connection == null ) {
                return;
            }
            if(  connection.isClosed() ) {
                throw new TransactionException("Invalid transactional state.");
            }
            connection.commit();
            connection.close();
            connection = null;
        }
        catch( SQLException e ) {
            throw new TransactionException("Database error: " +
                                           e.getMessage());
        }
    }

    /**
     * Provides a JDBC <CODE>Connection</CODE> object to the persistence
     * handler implementing a persistence for a business object. This
     * method finds the connection by loading a <CODE>DataSource</CODE>
     * from a JNDI directory and asking the data source for the
     * connection. The data source name should be provided in the
     * <B>imaginary.lwp.dataSouceName</B> system property.
     * @return the JDBC <CODE>Connection</CODE>
     * @throws java.sql.SQLException an error occurred creating the
     * connection from the data source
     */
    public Connection getConnection() throws SQLException {
        if( connection == null ) {
            connection = getJDBCConnection();
            try {
                connection.setAutoCommit(false);
            }
            catch( SQLException e ) {
            }
        }
        return connection;
    }

    /**
     * Tells the current connection to rollback.
     */
    public void rollback() {
        try {
            if( connection == null ) {
                return;
            }
            if(  connection.isClosed() ) {
                throw new NullPointerException();
            }
            connection.rollback();
            connection.close();
            connection = null;
        }
        catch( SQLException e ) {
           e.printStackTrace();
        }
    }
}
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examples/etc/lwp/LookupException.javapackage com.imaginary.lwp;

public class LookupException extends Exception {
    public LookupException() {
        super();
    }

    public LookupException(String rsn) {
        super(rsn);
    }
}
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examples/etc/lwp/LWPProperties.javapackage com.imaginary.lwp;

public abstract class LWPProperties {
    static public final String AUTHENTICATOR = "imaginary.lwp.authenticator";
    
    static public final String DSN           = "imaginary.lwp.dsn";
    
    static public final String HNDLR_PREFIX  = "imaginary.lwp.handler.";

    static public final String JDBC_DRIVER   = "imaginary.lwp.persist.driver";

    static public final String JDBC_PROPS    = "imaginary.lwp.persist.props";

    static public final String JDBC_TIMEOUT  = "imaginary.lwp.jdbc.timeout";

    static public final String MAX_JDBC_CONN = "imaginary.lwp.jdbc.maxConn";
    
    static public final String PROPS_BUNDLE  = "imaginary.lwp.propsBundle";

    static public final String PROPS_FILE    = "imaginary.lwp.propsFile";
    
    static public final String RMI_URL       = "imaginary.lwp.objectServer";

    static public final String SEQ_GEN       = "imaginary.lwp.seqGenerator";
    
    static public final String XACTION       = "imaginary.lwp.xaction";
    
    static public final String TYPE_LOADER   = "imaginary.lwp.typeLoader";
}
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examples/etc/lwp/Memento.javapackage com.imaginary.lwp;

import java.lang.reflect.Field;
import java.lang.reflect.Modifier;
import java.io.Serializable;
import java.util.HashMap;
import java.util.Iterator;

/**
 * Captures the classic memento pattern for Java. The memento pattern
 * decouples a business object from its state so that systems like
 * the lightweight persistence engine can manage storage and retrieval
 * of an object's state to and from a data store.
 * <BR>
 * Last modified $Date$
 * @version $Revision$
 * @author <A href="mailto:george.reese@dasein.org">George Reese</A>
 */
public class Memento implements Serializable {
    /**
     * The bitmask meaning an attribute should not be saved.
     */
    static public final int NOSAVE =
        (Modifier.FINAL | Modifier.STATIC | Modifier.TRANSIENT);

    /**
     * Determines whether or not a given field should be saved.
     * A field should not be saved if it is final, static, or transient.
     * @param f the field to be tested
     * @return true if the field should be saved
     */
    static public boolean isSaved(Field f) {
        int mod = f.getModifiers();
        
        if( (mod & Memento.NOSAVE) == 0 ) {
            return true;
        }
        else {
            return false;
        }
    }

    /**
     * The values representing the state of the object behind this
     * memento.
     * @serial
     */
    private HashMap values = new HashMap();

    /**
     * Constructs a new, empty memento.
     */
    public Memento() {
        super();
    }

    /**
     * Constructs a memento representing the state of the specified
     * object.
     * @param ob the object to be represented
     */
    public Memento(Object ob) {
        super();
        {
            Class cls = ob.getClass();
            
            while( !cls.equals(Object.class) ) {
                Field[] attrs = cls.getDeclaredFields();
                HashMap map = new HashMap();
                
                values.put(cls, map);
                for(int i=0; i<attrs.length; i++) {
                    attrs[i].setAccessible(true);
                    if( isSaved(attrs[i]) ) {
                        try {
                            map.put(attrs[i].getName(), attrs[i].get(ob));
                        }
                        catch( IllegalAccessException e ) {
                            throw new SecurityException(e.getMessage());
                        }
                    }
                }
                cls = cls.getSuperclass();
            }
        }
    }

    /**
     * Provides the value for the attribute of the specified class.
     * @param cls the class in which the attribute is declared
     * @param attr the name of the attribute
     * @return the value of the attribute
     */
    public Object get(Class cls, String attr) {
        HashMap map;

        if( !values.containsKey(cls) ) {
            return null;
        }
        map = (HashMap)values.get(cls);
        return map.get(attr);
    }

    /**
     * Maps the values currently in the memento to the object
     * in question.
     * @param ob the object who should be assigned values from the memento
     * @throws java.lang.NoSuchFieldException the object in question does
     * not have a field for one of the memento values
     */
    public void map(Object ob) throws NoSuchFieldException {
        Iterator keys = values.keySet().iterator();

        while( keys.hasNext() ) {
            Class cls = (Class)keys.next();
            HashMap vals = (HashMap)values.get(cls);
            Iterator attrs = vals.keySet().iterator();

            while( attrs.hasNext() ) {
                String attr = (String)attrs.next();
                Object val = vals.get(attr);
                Field f = cls.getDeclaredField(attr);

                f.setAccessible(true);
                try {
                    f.set(ob, val);
                }
                catch( IllegalAccessException e ) {
                    throw new SecurityException(e.getMessage());
                }
            }
        }
    }

    /**
     * Places the specified value into the memento based on the field's
     * declaring class and name.
     * @param cls the class in which the field is declared
     * @param attr the name of the attribute
     * @param val the value being stored
     */
    public void put(Class cls, String attr, Object val) {
        HashMap map;
        
        if( values.containsKey(cls) ) {
            map = (HashMap)values.get(cls);
        }
        else {
            map = new HashMap();
            values.put(cls, map);
        }
        map.put(attr, val);
    }
}
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examples/etc/lwp/Persistent.javapackage com.imaginary.lwp;

public interface Persistent {
    String getLastUpdateID();

    long getLastUpdateTime();
    
    long getObjectID();
 
    void create(Transaction trans) throws PersistenceException;
    
    void load(Transaction trans, long oid) throws PersistenceException;

    void reload(Transaction trans) throws PersistenceException;

    void remove(Transaction trans) throws PersistenceException;
    
    void store(Transaction trans) throws PersistenceException;   
}    
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examples/etc/lwp/ObjectServer.javapackage com.imaginary.lwp;

import java.rmi.Remote;
import java.rmi.RemoteException;
import java.util.Iterator;

public interface ObjectServer extends Remote {
    Identifier login(String uid, String pw)
        throws AuthenticationException, RemoteException;
    
    Identifier login(String uid, String pw, AuthenticationRole r)
        throws AuthenticationException, RemoteException;
    
    Home lookup(Identifier id, String cname)
        throws LookupException, RemoteException;

    Session startSession(Identifier id, String cname)
        throws LookupException, RemoteException;
}
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examples/etc/lwp/ObjectServerImpl.javapackage com.imaginary.lwp;

import com.imaginary.lwp.jdbc.JDBCAuthenticator;
import com.imaginary.util.PropertyReader;
import java.io.File;
import java.rmi.Naming;
import java.rmi.RemoteException;
import java.rmi.RMISecurityManager;
import java.rmi.server.UnicastRemoteObject;
import java.util.HashMap;
import java.util.Iterator;

public class ObjectServerImpl
extends UnicastRemoteObject implements ObjectServer {
    static public void main(String[] args) {
        try {
            String bundle = System.getProperty(LWPProperties.PROPS_BUNDLE);
            Thread t;

            t = new Thread() {
                public void run() {
                    Identifier id = Identifier.getServerID();
                }
            };
            t.setPriority(Thread.MIN_PRIORITY);
            t.start();
            if( bundle != null ) {
                PropertyReader r = new PropertyReader();

                r.read(bundle);
            }
            else {
                String fname = System.getProperty(LWPProperties.PROPS_FILE);

                if( fname != null ) {
                    PropertyReader r = new PropertyReader();

                    r.read(new File(fname));
                }
            }
            Naming.rebind(System.getProperty(LWPProperties.RMI_URL),
                          new ObjectServerImpl());
        }
        catch( Exception e ) {
            e.printStackTrace();
        }
    }

    private Authenticator authenticator = null;
    private HashMap       homes         = new HashMap();
    
    private ObjectServerImpl() throws RemoteException {
        super();
        {
            String acl = System.getProperty(LWPProperties.AUTHENTICATOR);

            try {
                authenticator =(Authenticator)Class.forName(acl).newInstance();
            }
            catch( Exception e ) {
                authenticator = new JDBCAuthenticator();
            }
        }
    }

    private boolean isAuthenticated(Identifier id) {
        return Identifier.isAuthenticated(id);
    }

    public Identifier login(String uid, String pw)
        throws AuthenticationException, RemoteException {
        authenticator.authenticate(uid, pw);
        return new Identifier(uid);
    }

    public Identifier login(String uid, String pw, AuthenticationRole r)
        throws AuthenticationException, RemoteException {
        authenticator.authenticate(uid, pw, r);
        return new Identifier(uid, r);
    }

    public Home lookup(Identifier id, String cname)
        throws LookupException, RemoteException {
        String hname;
        Home home;
        int len;

        if( !isAuthenticated(id) ) {
            return null;
        }
        len = cname.length();
        if( len > 4 ) {
            if( cname.substring(len-4).equals("Impl") ) {
                hname = cname.substring(0, len-4);
            }
            else if( len > 6 ) {
                if( cname.substring(len-6).equals("Facade") ) {
                    hname = cname.substring(0, len-6);
                }
                else {
                    hname = cname;
                }
            }
            else {
                hname = cname;
            }
        }
        else {
            hname = cname;
        }
        hname = hname + "HomeImpl";
        synchronized( homes ) {
            if( homes.containsKey(hname) ) {
                return (Home)homes.get(hname);
            }
            try {
                home = (Home)Class.forName(hname).newInstance();
            }
            catch( ClassCastException e ) {
                throw new LookupException(e.getMessage());
            }
            catch( ClassNotFoundException e ) {
                throw new LookupException(e.getMessage());
            }
            catch( IllegalAccessException e ) {
                throw new LookupException(e.getMessage());
            }
            catch( InstantiationException e ) {
                throw new LookupException(e.getMessage());
            }
            homes.put(hname, home);
            return home;
        }
    }
    
    public Session startSession(Identifier id, String cname)
        throws LookupException, RemoteException {
        String sname;
        int len;
        
        if( !isAuthenticated(id) ) {
            return null;
        }
        len = cname.length();
        if( len > 7 ) {
            if( cname.substring(len-7).equals("Session") ) {
                sname = cname.substring(0, len-7);
            }
            else {
                sname = cname;
            }
        }
        else {
            sname = cname;
        }
        sname = sname + "Session";
        try {
            return (Session)Class.forName(sname).newInstance();
        }
        catch( ClassCastException e ) {
            throw new LookupException(e.getMessage());
        }
        catch( ClassNotFoundException e ) {
            throw new LookupException(e.getMessage());
        }
        catch( IllegalAccessException e ) {
            throw new LookupException(e.getMessage());
        }
        catch( InstantiationException e ) {
            throw new LookupException(e.getMessage());
        }
    }
}
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examples/etc/lwp/PersistenceException.javapackage com.imaginary.lwp;

/**
 * The base exception class for all persistence-related problems.
 * <BR>
 * Last modified $Date: 1999/10/05 21:43:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class PersistenceException extends Exception {
    /**
     * Empty constructor for serialization and nothing else.
     */
    public PersistenceException() {
        super();
    }
    
    /**
     * Constructs a new exception for the specified reason.
     * @param rsn the reason message for the exception
     */
    public PersistenceException(String rsn) {
        super(rsn);
    }
}
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examples/etc/lwp/PersistenceSupport.javapackage com.imaginary.lwp;

import java.util.Collection;

public interface PersistenceSupport {
    public abstract void create(Transaction trans, Memento mem)
        throws PersistenceException;

    public abstract Collection find(Transaction trans, SearchCriteria sc)
        throws FindException;

    public abstract void load(Transaction trans, Memento mem, long oid)
        throws PersistenceException;

    public abstract void remove(Transaction trans, long oid)
        throws PersistenceException;
    
    public abstract void store(Transaction trans, Memento mem)
        throws PersistenceException;
}








examples/etc/lwp/SearchBinding.java




    
    
    examples/etc/lwp/SearchBinding.java
    
    


examples/etc/lwp/SearchBinding.javapackage com.imaginary.lwp;

import java.io.Serializable;

public class SearchBinding implements Serializable {
    static final long serialVersionUID = -5110219124763741587L;

    /**
     * The name of the field being searched on.
     * @serial
     */
    private String         field         = null;
    /**
     * The boolean for the search, i.e. AND or OR.
     * @serial
     */
    private SearchBoolean  searchBoolean = SearchBoolean.AND;
    /**
     * The operator joining the field and the value in question.
     * @serial
     */
    private SearchOperator operator      = SearchOperator.EQUAL;
    /**
     * The value to which the field should be related for this query.
     * @serial
     */
    private Object         value         = null;
    
    public SearchBinding(SearchCriteria crit) {
        super();
        value = crit;
    }

    public SearchBinding(String fld, Object val) {
        super();
        field = fld;
        value = val;
    }

    public SearchBinding(SearchBoolean sb, String fld, SearchOperator oper,
                         Object val) {
        this(fld, val);
        searchBoolean = sb;
        operator = oper;
    }
    
    public SearchBoolean getBoolean() {
        return searchBoolean;
    }
    
    public String getField() {
        return field;
    }

    public SearchOperator getOperator() {
        return operator;
    }

    public Object getValue() {
        return value;
    }
}
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examples/etc/lwp/SearchBoolean.javapackage com.imaginary.lwp;

import java.io.Serializable;

public class SearchBoolean implements Serializable {
    static public       SearchBoolean AND              = new SearchBoolean(1);
    static public       SearchBoolean OR               = new SearchBoolean(2);
    static        final long          serialVersionUID = 7487212559751152791L;

    /**
     * An internal flag describing how this binding relates to the
     * previous binding in a search criteria.
     * @serial
     */
    private int searchBoolean = 0;
    
    public SearchBoolean() {
        super();
    }

    private SearchBoolean(int sb) {
        super();
        searchBoolean = sb;
    }

    public boolean equals(Object ob) {
        if( ob instanceof SearchBoolean ) {
            SearchBoolean op = (SearchBoolean)ob;

            return (op.searchBoolean == searchBoolean);
        }
        else {
            return false;
        }
    }

    public int hashCode() {
        return searchBoolean;
    }

    public String toString() {
        switch( searchBoolean ) {
        case 1:
            {
                return "AND";
            }
        case 2:
            {
                return "OR";
            }
        default:
            {
                return "UNKNOWN";
            }
        }
    }
}
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examples/etc/lwp/SearchCriteria.javapackage com.imaginary.lwp;

import java.io.Serializable;
import java.util.ArrayList;
import java.util.Iterator;

public class SearchCriteria implements Serializable {
    static final long serialVersionUID = 2581791631479120186L;

    /**
     * The bindings of searchable attributes and their values.
     * @serial
     */
    private ArrayList bindings  = new ArrayList();
    /**
     * Any attributes that should be preloaded with the query if the
     * data store does not automatically pull out all attributes.
     * @serial
     */
    private ArrayList preloads  = new ArrayList();
    /**
     * The fields by which the results should be sorted.
     * @serial
     */
    private ArrayList sorts     = new ArrayList();
    
    public SearchCriteria() {
        super();
    }

    public SearchCriteria(String[] pre) {
        super();
        for(int i=0; i<pre.length; i++) {
            preloads.add(pre[i]);
        }
    }
    
    public SearchCriteria(Iterator pre) {
        super();
        while( pre.hasNext() ) {
            preloads.add(pre.next());
        }
    }
    
    public void addBinding(SearchBinding sb) {
        bindings.add(sb);
    }

    public void addBinding(SearchCriteria sc) {
        bindings.add(new SearchBinding(sc));
    }

    public void addBinding(String fld, Object val) {
        bindings.add(new SearchBinding(fld, val));
    }

    public void addBinding(SearchBoolean sb, String fld,
                           SearchOperator so, Object val) {
        bindings.add(new SearchBinding(sb, fld, so, val));
    }

    public void addSort(String attr) {
        sorts.add(attr);
    }

    public void addSorts(String[] attrs) {
        for(int i=0; i<attrs.length; i++) {
            sorts.add(attrs[i]);
        }
    }

    public void addSorts(Iterator it) {
        while( it.hasNext() ) {
            sorts.add(it.next());
        }
    }
    
    public Iterator bindings() {
        return bindings.iterator();
    }

    public Iterator preloads() {
        return preloads.iterator();
    }

    public Iterator sorts() {
        return sorts.iterator();
    }
}
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examples/etc/lwp/SearchOperator.javapackage com.imaginary.lwp;

import java.io.Serializable;

public class SearchOperator implements Serializable {
    static final long serialVersionUID = 5959255794938219548L;

    static public SearchOperator EQUAL         = new SearchOperator(1);
    static public SearchOperator LIKE          = new SearchOperator(2);
    static public SearchOperator NOT_EQUAL     = new SearchOperator(3);
    static public SearchOperator LESS_THAN     = new SearchOperator(4);
    static public SearchOperator LESS_EQUAL    = new SearchOperator(5);
    static public SearchOperator GREATER_THAN  = new SearchOperator(6);
    static public SearchOperator GREATER_EQUAL = new SearchOperator(7);

    /**
     * An internal flag describing which operator this is.
     * @serial
     */
    private int operator = 0;
    
    public SearchOperator() {
        super();
    }

    private SearchOperator(int oper) {
        super();
        operator = oper;
    }

    public boolean equals(Object ob) {
        if( ob instanceof SearchOperator ) {
            SearchOperator op = (SearchOperator)ob;

            return (op.operator == operator);
        }
        else {
            return false;
        }
    }

    public int hashCode() {
        return operator;
    }

    public String toString() {
        switch( operator ) {
        case 1:
            {
                return "=";
            }
        case 2:
            {
                return "LIKE";
            }
        case 3:
            {
                return "<>";
            }
        case 4:
            {
                return "<";
            }
        case 5:
            {
                return "<=";
            }
        case 6:
            {
                return ">";
            }
        case 7:
            {
                return ">=";
            }
        default:
            {
                return "UNKNOWN";
            }
        }
    }
}
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examples/etc/lwp/SequenceException.javapackage com.imaginary.lwp;

public class SequenceException extends PersistenceException {
    public SequenceException() {
        super();
    }

    public SequenceException(String rsn) {
        super(rsn);
    }
}
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examples/etc/lwp/SequenceGenerator.javapackage com.imaginary.lwp;

import com.imaginary.lwp.jdbc.JDBCGenerator;

public abstract class SequenceGenerator {
    static private long              currentNode = -1L;
    static private SequenceGenerator generator   = null;
    static private long              nextID      = -1L;
    
    static public synchronized long generateSequence(String seq)
        throws SequenceException {
        if( generator == null ) {
            String cname = System.getProperty(LWPProperties.SEQ_GEN);

            if( cname == null ) {
                generator = new JDBCGenerator();
            }
            else {
                try {
                    generator =
                        (SequenceGenerator)Class.forName(cname).newInstance();
                }
                catch( Exception e ) {
                    throw new SequenceException(e.getMessage());
                }
            }
        }
        return generator.generate(seq);
    }

    static public synchronized long nextObjectID() throws SequenceException {
        if( currentNode == -1L || nextID >= 99999L ) {
            currentNode = generateSequence("node");
            if( currentNode < 1 ) {
                nextID = 1;
            }
            else {
                nextID = 0;
            }
        }
        else {
            nextID++;
        }
        return ((currentNode*100000L) + nextID);
    }

    public SequenceGenerator() {
        super();
    }

    public abstract long generate(String seq) throws SequenceException;
}
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examples/etc/lwp/Session.javapackage com.imaginary.lwp;

import java.rmi.Remote;

public interface Session extends Remote {
    
}








examples/etc/lwp/Transaction.java




    
    
    examples/etc/lwp/Transaction.java
    
    


examples/etc/lwp/Transaction.javapackage com.imaginary.lwp;

import java.util.Date;
import java.util.HashMap;
import java.util.HashSet;
import java.util.Iterator;

/**
 * An abstract representation of a data storage transaction. This class
 * manages the life cycle of a data storage transaction. Applications can
 * get a transaction instance by calling <CODE>getCurrent</CODE>. The
 * transaction does not begin, however, until the <CODE>begin</CODE> method
 * is called by an application.
 * <BR>
 * Last modified $Date: 1999/11/20 17:33:19 $
 * @version $Revision: 1.7 $
 * @author George Reese (borg@imaginary.com)
 */
public abstract class Transaction {
    static private HashMap transactions = new HashMap();

    static public Transaction getCurrent(Identifier id) {
        Transaction trans;
        String cname;

        if( id == null ) {
            cname = System.getProperty(LWPProperties.XACTION);
            try {
                trans = (Transaction)Class.forName(cname).newInstance();
                trans.userID = id;
            }
            catch( Exception e ) {
                throw new ConfigurationException(e.getMessage());
            }
        }            
        synchronized( transactions ) {
            if( transactions.containsKey(id) ) {
                trans = (Transaction)transactions.get(id);
                return trans;
            }
            cname = System.getProperty(LWPProperties.XACTION);
            try {
                trans = (Transaction)Class.forName(cname).newInstance();
                trans.userID = id;
            }
            catch( Exception e ) {
                throw new ConfigurationException(e.getMessage());
            }
            transactions.put(id, trans);
        }
        return trans;
    }

    private long       timestamp = -1L;
    private HashSet    toCreate  = new HashSet();
    private HashSet    toRemove  = new HashSet();
    private HashSet    toStore   = new HashSet();
    private Identifier userID    = null;
    
    public Transaction() {
        super();
    }

    public synchronized final void begin() throws TransactionException {
        if( timestamp == -1L ) {
            timestamp = (new Date()).getTime();
        }
    }

    public abstract void commit() throws TransactionException;
    
    public synchronized final void end() throws TransactionException {
        try {
            Iterator obs;

            obs = toRemove.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();

                p.remove(this);
            }
            obs = toCreate.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();

                p.create(this);
            }
            obs = toStore.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();
                
                p.store(this);
            }
            commit();
            obs = toRemove.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();

                p.commit(this);
            }
            obs = toCreate.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();

                p.commit(this);
            }
            obs = toStore.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();
                
                p.commit(this);
            }
            toCreate.clear();
            obs = toRemove.iterator();
            while( obs.hasNext() ) {
                BaseEntity p = (BaseEntity)obs.next();
                
                //p.invalidate();
            }
            toRemove.clear();
            toStore.clear();
            Transaction.transactions.remove(userID);
        }
        catch( TransactionException e ) {
            Transaction trans;
            Iterator obs;

            e.printStackTrace();
            rollback();
            Transaction.transactions.remove(userID);
            // use a different transaction to reload everyone
            trans = Transaction.getCurrent(userID);
            obs = toRemove.iterator();
            while( obs.hasNext() ) {
                BaseEntity ob = (BaseEntity)obs.next();

                try {
                    ob.reload(trans);
                }
                catch( Exception disaster ) {
                    // remove it from the cache or something
                }
            }
            obs = toStore.iterator();
            while( obs.hasNext() ) {
                BaseEntity ob = (BaseEntity)obs.next();

                try {
                    ob.reload(trans);
                }
                catch( Exception disaster ) {
                    // remove it from the cache or something
                }
            }
            throw e;
        }
        catch( Exception e ) {
            rollback();
            throw new TransactionException(e.getMessage());
        }
        finally {
            timestamp = -1L;
        }
    }

    public boolean equals(Object ob) {
        if( !(ob instanceof Transaction) ) {
            return false;
        }
        else {
            Transaction trans = (Transaction)ob;

            return trans.userID.equals(userID);
        }
    }
    
    public synchronized final Identifier getIdentifier() {
        return userID;
    }

    public synchronized final long getTimestamp() {
        return timestamp;
    }

    synchronized final void prepareCreate(BaseEntity ob) {
        if( toCreate.contains(ob) ) {
            return;
        }
        toCreate.add(ob);
    }

    public synchronized final boolean isInProcess() {
        return (timestamp != -1L);
    }
    
    synchronized final void prepareRemove(BaseEntity ob) {
        if( toRemove.contains(ob) ) {
            return;
        }
        if( toCreate.contains(ob) ) {
            toCreate.remove(ob);
            return;
        }
        if( toStore.contains(ob) ) {
            toStore.remove(ob);
        }
        toRemove.add(ob);
    }
    
    synchronized final void prepareStore(BaseEntity ob) {
        if( toStore.contains(ob) || toCreate.contains(ob) ) {
            return;
        }
        if( toRemove.contains(ob) ) {
            return;
        }
        toStore.add(ob);
    }
    
    public abstract void rollback() throws TransactionException;
}
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examples/etc/lwp/TransactionException.javapackage com.imaginary.lwp;

/**
 * The base exception class for all transaction-related problems.
 * <BR>
 * Last modified $Date$
 * @version $Revision$
 * @author George Reese (borg@imaginary.com)
 */
public class TransactionException extends Exception {
    /**
     * Empty constructor for serialization and nothing else.
     */
    public TransactionException() {
        super();
    }
    
    /**
     * Constructs a new exception for the specified reason.
     * @param rsn the reason message for the exception
     */
    public TransactionException(String rsn) {
        super(rsn);
    }
}
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**************************************************************************
II. Introduction

The examples that span the book fall into two groups: the infrastructural
classes that make up Dasein's Lightweight Persistence Library (LWP)
and the classes that make up the banking application. LWP classes
appear in the lwp/ and util/ directories and banking classes in the bank/
directory. 

This README first shows you how to run the Teller App. Of course, the
teller app is fairly uninteresting. Its purpose is to show an
end-to-end distributed application persisting against a JDBC
database. The README therefore goes on to show you how to play with
all of the things covered in the second half of "Database Programming
with JDBC and Java" using a command tool that lets you call arbitrary
methods in server side components.

**************************************************************************
III. Running the Teller App

In order to run the banking application you will need the following:

* lwp.jar (from this archive)
* bank.jar (from this archive)
* a SQL database
* a JDBC driver for your SQL database

**********************************
1. Install and Start Your Database
**********************************
Get your SQL database up and running. MySQL works well (http://www.mysql.com).
The banking application comes with a script to create MySQL tables for
you if you are using MySQL.

****************************************
2. Create the Banking Application Tables
****************************************
If you are using MySQL, create a database for the banking application
and then run the mysql.cre script in the bank/ directory. You run this
script by executing the following command:

mysql -u USERID -h HOST -p DATABASE < mysql.cre

If you are using some other database, use the mysql.cre script as a
reference for the tables you need to create.

**************************
3. Obtain the JDBC Drivers
**************************
You need a JDBC driver specifically designed to support your database
engine of choice.

****************************
4. Install the Java Software
****************************
Place lwp.jar, bank.jar, and the jar for your JDBC driver somewhere in
your CLASSPATH. If you are unfamiliar with CLASSPATH issues, please
see the book "Learning Java" for a detailed description on managing
your CLASSPATH.

**************************
5. Install bank.properties
**************************
Place the file bank.properties from the bank/ directory in a place
where you can find it.

********************
6. Start rmiregistry
********************
On windows:

start rmiregistry

On UNIX:

rmiregistry &

This will start the process in the background.

*****************
7. Run the Server
*****************
java -Djdbc.drivers=YOUR_JDBC_DRIVER -Dimaginary.lwp.propsFile=bank.properties com.imaginary.lwp.ObjectServerImpl

Feel free to run it as a background process. You should place the name
of your JDBC driver in place of YOUR_JDBC_DRIVER exactly as I describe
in Chapter 3 of "Database Programming with JDBC and Java". If the
bank.properties file is somewhere other than the current directory,
make sure you provide the exact location of it on the command line.

*****************
8. Run the Client
*****************
java -Dimaginary.lwp.objectServer=RMI_URL com.imaginary.bank.ui.TellerApp

Of course, replace the express RMI_URL with a URL pointing to your
server process. The URL should look like: rmi://HOST/ObjectServer. For
example, to point to it running on sparta.imaginary.com, I use the
URL: rmi://sparta.imaginary.com/ObjectServer.


**************************************************************************
IV. Pounding on the Server

The GUI client is very basic. Its purpose is simply to show an actual
Swing GUI talking to an RMI server that persists against a database so
that you can get a simple (well, as simple as distributed computing
can get) picture of Swing threads talking to distributed components
with long-lived events. Of course, the guts of the book is about the
backend of things. You are probably going to want to spend most of
your time picking at server issues in ways my canned client does not
achieve. This section describes how you can do just that.

********************
1. Set up the Server
********************

Follow steps 1-7 from Section III (Running the Teller App)
above. Ignore step 8.

*******************************
2. Download and Install JPython
*******************************

JPython is the greatest tool for unit testing in the Java language,
and it is free! It is basically a Python language interpreter running
on a Java VM. As a result, you can write Python scripts that test your
Java code or, even better, call arbitrary Java code from a Python
command line. You can download it at http://www.jpython.org. You will
not need the optional Python libraries. I do, however, recommend
downloading the version with the regexp package and also downloading
the Python libraries. They will prove useful if you ever do anything
beyond the scope of these examples.

******************
3. Execute JPython
******************

Simply execute the command:

jpython

You will be placed in the JPython command line interepreter. You can
now run any arbitrary Python. And because JPython enables Python use
of Java classes, that means you can access the Java server. Here is an
example session of mine:

C:\lib\com\imaginary\util>jpython JPython 1.1 on java1.3.0 (JIT: null)
Copyright (C) 1997-1999 Corporation for National Research Initiatives
>>> from com.imaginary.lwp import BaseHome, SearchCriteria,
SearchBoolean, Identifier;
>>> from java.lang import Class, System;
>>> System.setProperty("imaginary.lwp.objectServer","rmi://sparta.imaginary.com/ObjectServer");
>>> id = Identifier.login("borg", "nothing");
>>> cls = Class.forName("com.imaginary.bank.Account");
>>> home = BaseHome.getInstance(id,cls);
>>> sc = SearchCriteria();
>>> from com.imaginary.lwp import SearchOperator;
>>> from java.lang import Double;
>>> sc.addBinding(SearchBoolean.AND, "balance",SearchOperator.GREATER_THAN, Double(15.0));
>>> accts = home.find(id, sc);
>>> for acct in accts:
...     print acct.getObjectID();
...     print acct.getNumber();
...     print acct.getBalance();
...     print ""
...
1300000L
1.0
30.5

>>> acct
com.imaginary.bank.AccountFacade@13d620
>>> cust = acct.getCustomer();
>>> print cust.getLastName();
Reese
>>> sc = SearchCriteria();
>>> accts = home.find(id, sc);
>>> for acct in accts:
...     print acct.getObjectID();
...     print acct.getNumber();
...     print acct.getBalance();
...     print ""
...
1200001L
0.0
10.5

1300000L
1.0
30.5

>>>

*************************
4. Script Out Test Suites
*************************

Python is actually a scripting language. As a result, you can script
out everything and run your tests without having to compile and
recompile Java code. For example, you could run the following:

#!/usr/local/bin/jpython

from com.imaginary.lwp import BaseHome, Identifier;
from java.lang import Class, System;

System.setProperty("imaginary.lwp.objectServer","rmi://sparta.imaginary.com/ObjectServer");

id = Identifier.login("borg", "nothing");
# Don't use Customer.class!! Does not work in JPython
cls = Class.forName("com.imaginary.bank.Customer");
home = BaseHome.getInstance(id, cls);
cust.create(id, "Fred", "Flintstone", "555-55-5555");

**************************************************************************
V. I Have No Database!

You can try a MySQL database I have set up at
carthage.imaginary.com. The database name is OREILLY, user oreilly,
password oreilly. I have granted select, delete, insert, and update
privs to that user ID. This bit is important: THIS DATABASE SERVER
WILL GO UP AND DOWN AT MY WHIM. If you cannot connect to it, please do
not contact me asking why it is down. It may or may not come back up
again--especially if I took it down because someone was abusing it.
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examples/etc/swing/WorkerThread.javapackage com.imaginary.swing;

import com.imaginary.util.FifoStack;
import javax.swing.SwingUtilities;

public abstract class WorkerThread {
    static private FifoStack queue  = new FifoStack();
    static private Thread    worker = null;

    /**
     * Places a worker thread object onto the worker queue for
     * execution in the worker thread. When the time is right, the
     * <CODE>run()</CODE> method in the specified <CODE>WorkerThread</CODE>
     * object will be run inside the worker thread. Upon completion,
     * the <CODE>complete()</CODE> method will then be executed inside
     * the event queue.
     * @param wt the worker to be executed inside the worker thread
     */
    static public void invokeWorker(WorkerThread wt) {
        synchronized( queue ) {
            queue.push(wt);
            if( worker == null ) {
                worker = new Thread() {
                        public void run() {
                            runThread();
                        }
                    };
                worker.setDaemon(true);
                worker.setPriority(Thread.NORM_PRIORITY);
                worker.setName("Worker Queue");
                worker.start();
            }
        }
    }

    static private void runThread() {
        while( true ) {
            final WorkerThread wt;
            
            synchronized( queue ) {
                if( queue.isEmpty() ) {
                    worker = null;
                    return;
                }
                wt = (WorkerThread)queue.pop();
            }
            try {
                Runnable r;
                
                wt.run();
                r = new Runnable() {
                        public void run() {
                            wt.complete();
                        }
                    };
                // place a call to the complete() method in the event queue
                SwingUtilities.invokeLater(r);
            }
            catch( Exception e ) {
                e.printStackTrace();
            }
        }
    }

    /**
     * This method is called inside the Swing event queue. An implementation
     * of this class does not need to implement this method unless it
     * wants processing to occur specifically in the event queue.
     */
    public void complete() {
    }

    /**
     * Implementors must implement this method to specify the processing
     * that should occur in the worker thread.
     */
    public abstract void run();
}
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examples/etc/util/ClientIterator.java/* $Id: ClientIterator.java,v 1.2 1999/11/06 19:50:59 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.util;

import java.io.Serializable;
import java.rmi.RemoteException;
import java.util.Iterator;

/**
 * The client portion of the distributed iterator support. This class
 * implements the <CODE>Iterator</CODE> interface for a distributed
 * iterator. Using distributed iterators, you can ship a collection across
 * the network one element at a time, thus transmitting only the data
 * required by the application. Furthermore, by avoiding transmitting
 * the entire collection, you enable access to the initial elements of
 * the collection quicker than would be possible through raw serialization
 * of a collection.
 * <BR>
 * Last modified $Date: 1999/11/06 19:50:59 $
 * @version $Revision: 1.2 $
 * @author George Reese (borg@imaginary.com)
 * @see com.imaginary.util.DistributedIterator
 */
public class ClientIterator implements Iterator, Serializable {
    /**
     * The remote iterator to which this client is referencing.
     * @serial
     */
    private DistributedIterator source = null;

    /**
     * Required constructor for serialization.
     */
    public ClientIterator() {
        super();
    }

    /**
     * Constructs a new <CODE>ClientIterator</CODE> using the named
     * <CODE>DistributedIterator</CODE> as its remote source.
     * @param src the server-based distributed iterator
     */
    public ClientIterator(DistributedIterator src) {
        super();
        source = src;
    }

    /**
     * @return true if more elements are available in the iterator
     */
    public boolean hasNext() {
        try {
            return source.hasNext();
        }
        catch( RemoteException e ) {
            return false;
        }
    }

    /**
     * @return the next element in the iterator
     */
    public Object next() {
        try {
            Object ob = source.next();
            
            return ob;
            //return source.next();
        }
        catch( RemoteException e ) {
            e.printStackTrace();
            return null;
        }
    }

    /**
     * This operation is unsupported in this implementation.
     * @throws java.lang.UnsupportedOperationException always thrown
     */
    public void remove() {
        try {
            source.remove();
        }
        catch( RemoteException e ) {
        }
    }
}
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examples/etc/util/DistributedIterator.java/* $Id: DistributedIterator.java,v 1.1.1.1 1999/11/06 18:38:04 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.util;

import java.rmi.Remote;
import java.rmi.RemoteException;

/**
 * Wraps an <CODE>Iterator</CODE> so that it can act as a distributed
 * iterator. A distributed iterator is an iterator where the collection
 * is stored on a server and elements are transmitted across the network
 * one element at a time on demand. This contrasts with serialization of
 * the collection, where the entire collection is transmitted across the
 * network at once.
 * <P>
 * If you have a collection whose elements you want to make available
 * across the network using the distributed iterator paradigm, you
 * retrieve an iterator for the collection and wrap it with a
 * <CODE>DistributedIterator</CODE> implementation. You then pass the
 * distributed iterator to a <CODE>ClientIterator</CODE> and pass
 * that across the network. Consider the following RMI method that
 * returns a distributed iterator for its remote method <CODE>cats()</CODE>:
 * <PRE>
 * private ArrayList cats;
 * 
 * public Iterator cats() throws RemoteException {
 *     DistributedIterator dist = new DistributedIteratorImpl(cats.iterator());
 *     ClientIterator it = new ClientIterator(dist);
 *
 *     return it;
 * }
 * </PRE>
 * The result of this method is that an empty iterator is sent across
 * the network to the client. That empty iterator knows how to retrieve
 * each cat from the <CODE>cats ArrayList</CODE> from the server on demand
 * as the client application calls for them. If the client only asks for
 * the first cat, only the first cat is ever sent across the network.
 * If the collection of cats contains 1 million cats, the client does
 * not need to wait on that entire collection to be transmitted across
 * the network before it can access the first cat.
 * <BR>
 * Last modified $Date: 1999/11/06 18:38:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public interface DistributedIterator extends Remote {
    /**
     * @return true if more elements are available in the iterator
     */
    boolean hasNext() throws RemoteException;
    
    /**
     * @return the next element in the iterator
     */
    Object next() throws RemoteException;

    /**
     * This operation is unsupported in this implementation.
     * @throws java.lang.UnsupportedOperationException always thrown
     */
    void remove() throws RemoteException;
}
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examples/etc/util/DistributedIteratorImpl.javapackage com.imaginary.util;

import java.rmi.RemoteException;
import java.rmi.server.UnicastRemoteObject;
import java.util.Iterator;

/**
 * Implements the <CODE>DistributedIterator</CODE> interface by referencing
 * a local <CODE>Iterator</CODE>.
 * <BR>
 * Last modified $Date: 1999/11/06 18:38:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class DistributedIteratorImpl
extends UnicastRemoteObject implements DistributedIterator {
    /**
     * The local iterator that serves as the source for the elements of
     * the distributed iterator.
     */
    private Iterator source = null;

    /**
     * Constructs a new <CODE>DistributedIteratorImpl</CODE> using
     * the specified local iterator as a data source.
     * @param src the local iterator
     * @throws java.rmi.RemoteException could not export the iterator
     */
    public DistributedIteratorImpl(Iterator src) throws RemoteException {
        super();
        source = src;
    }

    /**
     * @return true if more elements are available in the iterator
     */
    public boolean hasNext() {
        return source.hasNext();
    }

    /**
     * @return the next element in the iterator
     */
    public Object next() {
        Object ob = source.next();

        return ob;
        //return source.next();
    }

    /**
     * This operation is unsupported in this implementation.
     * @throws java.lang.UnsupportedOperationException always thrown
     */
    public void remove() {
        throw new UnsupportedOperationException("Cannot remove from a " +
                                                "distributed iterator.");
    }
}
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examples/etc/util/DistributedList.java/* $Id: DistributedList.java,v 1.1.1.1 1999/11/06 18:38:04 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.util;

import java.rmi.RemoteException;
import java.util.ArrayList;
import java.util.Iterator;

/**
 * Specializes in providing access to a list of objects via distributed
 * iterators. Because enterprise applications may be accessing huge result
 * sets, clients need the ability to get access to those results without
 * downloading the entire result set at once. Thus, instead of storing
 * lists as an <CODE>ArrayList</CODE>, an application stores them
 * as a <CODE>DistributedList</CODE>. This class provides a specialized
 * <CODE>iterator()</CODE> that returns a <CODE>DistributedIterator</CODE>.
 * <BR>
 * Last modified $Date: 1999/11/06 18:38:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class DistributedList extends ArrayList {
    /**
     * @return a <CODE>DistributedIterator</CODE> that provides the
     * elements of the list on demand instead of all at once
     */
    public Iterator iterator() {
        try {
            DistributedIteratorImpl di;
            
            di = new DistributedIteratorImpl(super.iterator());
            return new ClientIterator(di);
        }
        catch( RemoteException e ) {
            throw new NullPointerException(e.getMessage());
        }
    }
}
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examples/etc/util/FifoStack.java/* $Id: FifoStack.java,v 1.1.1.1 1999/11/06 18:38:04 borg Exp $ */
/* Copyright © 1999-2000 George Reese, All Rights Reserved */
package com.imaginary.util;

// from the J2SE
import java.util.ArrayList;

/**
 * An unsynchronized FIFO stack. This class provides easy access to pushing
 * and popping objects to and from a stack where the rule is that the first
 * object in is the first object out. As with most Java collections, this
 * class is wholly unsynchronized.
 * <BR>
 * Last modified $Date: 1999/11/06 18:38:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class FifoStack extends ArrayList implements Stack {
    /**
     * Constructs an empty FIFO stack.
     */
    public FifoStack() {
        super();
    }

    /**
     * Provides a look at the first object placed on the stack, since it
     * will be the first one out. This method does not change the contents
     * of the stack. Because this class is unsynchronized, applications
     * using this class are responsible for making sure that a
     * <CODE>peek()</CODE> followed by a <CODE>pop()</CODE> returns the
     * same value.
     * @return the first object on the top of the stack
     */
    public Object peek() {
        Object ob;

        if( size() == 0 ) {
            return null;
        }
        ob = get(0);
        return ob;
    }

    /**
     * Pops the first object placed on the stack off of it and returns it.
     * @return the first object placed on the stack
     */
    public Object pop() {
        Object ob;

        if( size() == 0 ) {
            return null;
        }
        ob = get(0);
        remove(0);
        return ob;
    }

    /**
     * Pushes a new object onto the end of stack.
     * @param ob the new object
     * @return the new object
     */
    public Object push(Object ob) {
        add(ob);
        return ob;
    }

    /**
     * Searches the stack for the specified object. Returns the location
     * of the object with respect to the first object on the stack or -1.
     * @param ob the object being sought
     * @return the index of the object on the stack or -1.
     */
    public int search(Object ob) {
        int i = indexOf(ob);

        if( i == -1 ) {
            return -1;
        }
        else {
            return (i+1);
        }
    }
}
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examples/etc/util/LifoStack.java/* $Id: LifoStack.java,v 1.1.1.1 1999/11/06 18:38:04 borg Exp $ */
/* Copyright © 1999 George Reese, All Rights Reserved */
package com.imaginary.util;

// from the J2SE
import java.util.ArrayList;

/**
 * An unsynchronized LIFO stack. This class provides easy access to pushing
 * and popping objects to and from a stack where the rule is that the last
 * object in is the first object out. As with most Java collections, this
 * class is wholly unsynchronized.
 * <BR>
 * Last modified $Date: 1999/11/06 18:38:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public class LifoStack extends ArrayList implements Stack {
    /**
     * Constructs an empty LIFO stack.
     */
    public LifoStack() {
        super();
    }

    /**
     * Provides a look at the last object placed on the stack, since it
     * will be the first one out. This method does not change the contents
     * of the stack. Because this class is unsynchronized, applications
     * using this class are responsible for making sure that a
     * <CODE>peek()</CODE> followed by a <CODE>pop()</CODE> returns the
     * same value.
     * @return the object on the top of the stack
     */
    public Object peek() {
        int last = size() - 1;
        Object ob;

        if( last == -1 ) {
            return null;
        }
        ob = get(last);
        return ob;
    }

    /**
     * Pops the last object placed on the stack off of it and returns it.
     * @return the last object placed on the stack
     */
    public Object pop() {
        int last = size() - 1;
        Object ob;

        if( last == -1 ) {
            return null;
        }
        ob = get(last);
        remove(last);
        return ob;
    }

    /**
     * Pushes a new object onto the stack.
     * @param ob the new object
     * @return the new object
     */
    public Object push(Object ob) {
        add(ob);
        return ob;
    }

    /**
     * Searches the stack for the specified object. Returns the location
     * of the object with respect to the top of the stack or -1.
     * @param ob the object being sought
     * @return the index of the object on the stack or -1.
     */
    public int search(Object ob) {
        int i = lastIndexOf(ob);

        if( i == -1 ) {
            return -1;
        }
        else {
            return (size()-i);
        }
    }
}
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examples/etc/util/PropertyReader.javapackage com.imaginary.util;

import java.io.File;
import java.io.FileInputStream;
import java.io.IOException;
import java.util.Enumeration;
import java.util.MissingResourceException;
import java.util.Properties;
import java.util.PropertyResourceBundle;
import java.util.ResourceBundle;

public class PropertyReader {
    public PropertyReader() {
        super();
    }

    public void read(File f) throws IOException {
        read(new PropertyResourceBundle(new FileInputStream(f)));
    }
    
    public void read(ResourceBundle bundle) {
        Properties p = System.getProperties();
        Enumeration keys = bundle.getKeys();

        while( keys.hasMoreElements() ) {
            String key = (String)keys.nextElement();
            
            if( !p.containsKey(key) ) {
                p.put(key, bundle.getString(key));
            }
        }
        System.setProperties(p);
    }

    public void read(String res) throws MissingResourceException {
        read(ResourceBundle.getBundle(res));
    }  
}
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examples/etc/util/Stack.java/* $Id: Stack.java,v 1.1.1.1 1999/11/06 18:38:04 borg Exp $ */
/* Copyright © 1999-2000 George Reese, All Rights Reserved */
package com.imaginary.util;

/**
 * A generic interface for stacked collections. This interface prescribes
 * methods that let you access objects in a collection based on some rule
 * of order.
 * <BR>
 * Last modified $Date: 1999/11/06 18:38:04 $
 * @version $Revision: 1.1.1.1 $
 * @author George Reese (borg@imaginary.com)
 */
public interface Stack {
    /**
     * @return true if there are no objects on the stack
     */
    boolean isEmpty();

    /**
     * Provides a look at the next object on the stack without removing it.
     * @return the next object on the stack
     */
    Object peek();

    /**
     * Removes the next object on the stack and returns it.
     * @return the next object on the stack
     */
    Object pop();

    /**
     * Places an object on the stack.
     * @param ob the object to be placed on the stack
     * @return the object placed on the stack
     */
    Object push(Object ob);

    /**
     * Provides the location of the specified object on the stack. The number
     * 1 means the first object, 2 the second, and so on.
     * @return the location of the object on the stack or -1 if it is not on
     * the stack
     */
    int search(Object ob);

    /**
     * @return the number of objects on the stack.
     */
    int size();
}
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com/imaginary/bank/Account.class



package com.imaginary.bank;
public abstract interface Account extends com.imaginary.lwp.Entity {
    public static final String BALANCE = balance;
    public static final String CUSTOMER = customer;
    public static final String NUMBER = number;
    public static final String TYPE = type;
    public abstract void credit(com.imaginary.lwp.Identifier, double) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public abstract double getBalance(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public abstract CustomerFacade getCustomer(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public abstract int getNumber(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public abstract AccountType getType(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
}













com/imaginary/bank/AccountEntity.class



package com.imaginary.bank;
public synchronized class AccountEntity extends com.imaginary.lwp.BaseEntity implements Account {
    private double balance;
    private CustomerFacade customer;
    private int number;
    private AccountType type;
    public void AccountEntity() throws java.rmi.RemoteException;
    public void create(com.imaginary.lwp.Identifier, AccountType, CustomerFacade) throws com.imaginary.lwp.TransactionException;
    public void credit(com.imaginary.lwp.Identifier, double) throws com.imaginary.lwp.TransactionException;
    public double getBalance(com.imaginary.lwp.Identifier);
    public CustomerFacade getCustomer(com.imaginary.lwp.Identifier);
    public int getNumber(com.imaginary.lwp.Identifier);
    public AccountType getType(com.imaginary.lwp.Identifier);
}













com/imaginary/bank/AccountFacade.class



package com.imaginary.bank;
public synchronized class AccountFacade extends com.imaginary.lwp.BaseFacade {
    public void AccountFacade();
    public void AccountFacade(long);
    public void AccountFacade(Account) throws java.rmi.RemoteException;
    public void credit(double) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public void credit(com.imaginary.lwp.Identifier, double) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public double getBalance() throws java.rmi.RemoteException;
    public double getBalance(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public CustomerFacade getCustomer() throws java.rmi.RemoteException;
    public CustomerFacade getCustomer(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public int getNumber() throws java.rmi.RemoteException;
    public int getNumber(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public AccountType getType() throws java.rmi.RemoteException;
    public AccountType getType(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
}













com/imaginary/bank/AccountHome.class



package com.imaginary.bank;
public abstract interface AccountHome extends com.imaginary.lwp.Home {
    public abstract AccountFacade create(com.imaginary.lwp.Identifier, AccountType, CustomerFacade) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
}













com/imaginary/bank/AccountHomeImpl.class



package com.imaginary.bank;
public synchronized class AccountHomeImpl extends com.imaginary.lwp.BaseHome implements AccountHome {
    public void AccountHomeImpl() throws java.rmi.RemoteException;
    public AccountFacade create(com.imaginary.lwp.Identifier, AccountType, CustomerFacade) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
}













com/imaginary/bank/AccountPersistence.class



package com.imaginary.bank;
public synchronized class AccountPersistence extends com.imaginary.lwp.jdbc.JDBCSupport {
    private static final String CREATE = INSERT INTO ACCOUNT (ACCOUNT_ID, CUSTOMER_ID, ACCT_TYPE, BALANCE, ACCT_NUMBER, CRT_CLASS, LUID, LUTS) VALUES (?, ?, ?, ?, ?, ?, ?);
    private static final String SELECT = SELECT ACCT_TYPE, CUSTOMER_ID, ACCT_NUMBER, BALANCE, LUID, LUTS FROM ACCOUNT WHERE ACCOUNT_ID = ?;
    private static final String REMOVE = DELETE FROM ACCOUNT WHERE ACCOUNT_ID = ?;
    private static final String UPDATE = UPDATE ACCOUNT SET CUSTOMER_ID = ?, ACCT_TYPE = ?, ACCT_NUMBER = ?, BALANCE = ?, LUID = ?, LUTS = ? WHERE ACCOUNT_ID = ? AND LUID = ? AND LUTS = ?;
    public void AccountPersistence();
    public void create(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento) throws com.imaginary.lwp.PersistenceException;
    protected com.imaginary.lwp.jdbc.JDBCJoin getJoin(String) throws com.imaginary.lwp.FindException;
    protected String getPrimaryTable();
    public void load(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento, long) throws com.imaginary.lwp.PersistenceException;
    protected String mapField(String);
    public void remove(com.imaginary.lwp.Transaction, long) throws com.imaginary.lwp.PersistenceException;
    public void store(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento) throws com.imaginary.lwp.PersistenceException;
}













com/imaginary/bank/AccountTransaction.class



package com.imaginary.bank;
public abstract interface AccountTransaction extends com.imaginary.lwp.Session {
    public abstract void deposit(com.imaginary.lwp.Identifier, AccountFacade, double) throws InsufficientFundsException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public abstract void transfer(com.imaginary.lwp.Identifier, AccountFacade, AccountFacade, double) throws InsufficientFundsException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public abstract void withdraw(com.imaginary.lwp.Identifier, AccountFacade, double) throws InsufficientFundsException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
}













com/imaginary/bank/AccountTransactionSession.class



package com.imaginary.bank;
public synchronized class AccountTransactionSession extends com.imaginary.lwp.BaseSession implements AccountTransaction {
    public void AccountTransactionSession() throws java.rmi.RemoteException;
    public void deposit(com.imaginary.lwp.Identifier, AccountFacade, double) throws InsufficientFundsException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public void transfer(com.imaginary.lwp.Identifier, AccountFacade, AccountFacade, double) throws InsufficientFundsException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public void withdraw(com.imaginary.lwp.Identifier, AccountFacade, double) throws InsufficientFundsException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
}













com/imaginary/bank/AccountType.class



package com.imaginary.bank;
public synchronized class AccountType implements java.io.Serializable {
    public static final AccountType CHECKING;
    public static final AccountType SAVINGS;
    private String code;
    static void <clinit>();
    private void AccountType(String);
    public boolean equals(Object);
    public String getCode();
    public int hashCode();
    public String toString();
}













com/imaginary/bank/Customer.class



package com.imaginary.bank;
public abstract interface Customer extends com.imaginary.lwp.Entity {
    public static final String ACCOUNTS = accounts;
    public static final String FIRST_NAME = firstName;
    public static final String LAST_NAME = lastName;
    public static final String SOCIAL_SECURITY = socialSecurity;
    public abstract void addAccount(com.imaginary.lwp.Identifier, AccountFacade) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public abstract java.util.Collection getAccounts(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public abstract String getFirstName(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public abstract String getLastName(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public abstract String getSocialSecurity(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
}













com/imaginary/bank/CustomerEntity.class



package com.imaginary.bank;
public synchronized class CustomerEntity extends com.imaginary.lwp.BaseEntity implements Customer {
    private java.util.ArrayList accounts;
    private String firstName;
    private String lastName;
    private String socialSecurity;
    public void CustomerEntity() throws java.rmi.RemoteException;
    public void addAccount(com.imaginary.lwp.Identifier, AccountFacade) throws com.imaginary.lwp.TransactionException;
    public void create(com.imaginary.lwp.Identifier, String, String, String) throws com.imaginary.lwp.TransactionException;
    public java.util.Collection getAccounts(com.imaginary.lwp.Identifier);
    public String getFirstName(com.imaginary.lwp.Identifier);
    public String getLastName(com.imaginary.lwp.Identifier);
    public String getSocialSecurity(com.imaginary.lwp.Identifier);
}













com/imaginary/bank/CustomerFacade.class



package com.imaginary.bank;
public synchronized class CustomerFacade extends com.imaginary.lwp.BaseFacade {
    public void CustomerFacade();
    public void CustomerFacade(long);
    public void CustomerFacade(Customer) throws java.rmi.RemoteException;
    public void addAccount(AccountFacade) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public void addAccount(com.imaginary.lwp.Identifier, AccountFacade) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public java.util.Collection getAccounts() throws java.rmi.RemoteException;
    public java.util.Collection getAccounts(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public String getFirstName() throws java.rmi.RemoteException;
    public String getFirstName(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public String getLastName() throws java.rmi.RemoteException;
    public String getLastName(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public String getSocialSecurity() throws java.rmi.RemoteException;
    public String getSocialSecurity(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
}













com/imaginary/bank/CustomerHome.class



package com.imaginary.bank;
public abstract interface CustomerHome extends com.imaginary.lwp.Home {
    public abstract CustomerFacade create(com.imaginary.lwp.Identifier, String, String, String) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
}













com/imaginary/bank/CustomerHomeImpl.class



package com.imaginary.bank;
public synchronized class CustomerHomeImpl extends com.imaginary.lwp.BaseHome implements CustomerHome {
    public void CustomerHomeImpl() throws java.rmi.RemoteException;
    public CustomerFacade create(com.imaginary.lwp.Identifier, String, String, String) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
}













com/imaginary/bank/CustomerPersistence.class



package com.imaginary.bank;
public synchronized class CustomerPersistence extends com.imaginary.lwp.jdbc.JDBCSupport {
    private static final String CREATE = INSERT INTO CUSTOMER (CUSTOMER_ID, FIRST_NAME, LAST_NAME, SOCIAL_SECURITY, CRT_CLASS, LUID, LUTS) VALUES (?, ?, ?, ?, ?, ?);
    private static final String SELECT = SELECT FIRST_NAME, LAST_NAME, SOCIAL_SECURITY, LUID, LUTS FROM CUSTOMER WHERE CUSTOMER_ID = ?;
    private static final String LOAD_ACCOUNTS = SELECT ACCOUNT_ID FROM ACCOUNT WHERE CUSTOMER_ID = ?;
    private static final String REMOVE = DELETE FROM CUSTOMER WHERE CUSTOMER_ID = ?;
    private static final String UPDATE = UPDATE CUSTOMER SET FIRST_NAME = ?, LAST_NAME = ?, SOCIAL_SECURITY = ?, LUID = ?, LUTS = ? WHERE CUSTOMER_ID = ? AND LUID = ? AND LUTS = ?;
    public void CustomerPersistence();
    public void create(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento) throws com.imaginary.lwp.PersistenceException;
    protected com.imaginary.lwp.jdbc.JDBCJoin getJoin(String) throws com.imaginary.lwp.FindException;
    protected String getPrimaryTable();
    public void load(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento, long) throws com.imaginary.lwp.PersistenceException;
    protected String mapField(String);
    public void remove(com.imaginary.lwp.Transaction, long) throws com.imaginary.lwp.PersistenceException;
    public void store(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento) throws com.imaginary.lwp.PersistenceException;
}













com/imaginary/bank/ui/AccountNode.class



package com.imaginary.bank.ui;
public synchronized class AccountNode implements javax.swing.tree.TreeNode {
    private com.imaginary.bank.AccountFacade account;
    private java.util.ArrayList children;
    private javax.swing.tree.TreeNode parent;
    public void AccountNode(javax.swing.tree.TreeNode);
    public void AccountNode(javax.swing.tree.TreeNode, com.imaginary.bank.AccountFacade);
    public java.util.Enumeration children();
    public boolean getAllowsChildren();
    public javax.swing.tree.TreeNode getChildAt(int);
    public int getChildCount();
    private synchronized java.util.ArrayList getChildren();
    public int getIndex(javax.swing.tree.TreeNode);
    public javax.swing.tree.TreeNode getParent();
    public boolean isLeaf();
    private void load();
    public String toString();
}













com/imaginary/bank/ui/BankFrame.class



package com.imaginary.bank.ui;
public synchronized class BankFrame extends javax.swing.JFrame implements javax.swing.event.TreeSelectionListener {
    private javax.swing.JTextField social;
    private javax.swing.JTextField firstName;
    private javax.swing.JTextField lastName;
    private javax.swing.JTextField custid;
    public void BankFrame();
    public void valueChanged(javax.swing.event.TreeSelectionEvent);
}













com/imaginary/bank/ui/BankFrame$1.class



package com.imaginary.bank.ui;
final synchronized class BankFrame$1 extends java.awt.event.WindowAdapter {
    public void windowClosing(java.awt.event.WindowEvent);
}













com/imaginary/bank/ui/BankFrame$2.class



package com.imaginary.bank.ui;
final synchronized class BankFrame$2 extends com.imaginary.swing.WorkerThread {
    String ssn;
    String fn;
    String ln;
    String cid;
    public void complete();
    public void run();
}













com/imaginary/bank/ui/BankModel.class



package com.imaginary.bank.ui;
public synchronized class BankModel extends javax.swing.tree.DefaultTreeModel {
    public void BankModel();
}













com/imaginary/bank/ui/CustomerNode.class



package com.imaginary.bank.ui;
public synchronized class CustomerNode implements javax.swing.tree.TreeNode {
    private com.imaginary.bank.CustomerFacade customer;
    private java.util.ArrayList children;
    private javax.swing.tree.TreeNode parent;
    public void CustomerNode(javax.swing.tree.TreeNode);
    public void CustomerNode(javax.swing.tree.TreeNode, com.imaginary.bank.CustomerFacade);
    public java.util.Enumeration children();
    public boolean getAllowsChildren();
    public javax.swing.tree.TreeNode getChildAt(int);
    public int getChildCount();
    private synchronized java.util.ArrayList getChildren();
    public com.imaginary.bank.CustomerFacade getCustomer();
    public int getIndex(javax.swing.tree.TreeNode);
    public javax.swing.tree.TreeNode getParent();
    public boolean isLeaf();
    private void load();
    public String toString();
}













com/imaginary/bank/ui/RootNode.class



package com.imaginary.bank.ui;
public synchronized class RootNode implements javax.swing.tree.TreeNode {
    private java.util.ArrayList nodes;
    public void RootNode();
    public java.util.Enumeration children();
    public boolean getAllowsChildren();
    public javax.swing.tree.TreeNode getChildAt(int);
    public int getChildCount();
    public int getIndex(javax.swing.tree.TreeNode);
    public javax.swing.tree.TreeNode getParent();
    public boolean isLeaf();
    public String toString();
}













com/imaginary/bank/ui/RootNode$IteratorEnumeration.class



package com.imaginary.bank.ui;
public synchronized class RootNode$IteratorEnumeration implements java.util.Enumeration {
    private java.util.Iterator iterator;
    public void RootNode$IteratorEnumeration(java.util.Iterator);
    public boolean hasMoreElements();
    public Object nextElement();
}













com/imaginary/bank/ui/TellerApp.class



package com.imaginary.bank.ui;
public synchronized class TellerApp {
    public static final String LABELS = com.imaginary.bank.ui.labels;
    public static final String TOOLTIPS = com.imaginary.bank.ui.tooltips;
    private static com.imaginary.util.LifoStack cursors;
    private static BankFrame frame;
    private static java.util.Locale locale;
    private static java.util.ResourceBundle labels;
    private static java.util.ResourceBundle tooltips;
    static void <clinit>();
    public void TellerApp();
    public static String getLabel(String);
    public static String getTooltip(String);
    private static void loadBundles();
    public static void main(String[]);
    public static void notifyResume();
    public static void notifyWait();
    public static void setLocale(java.util.Locale);
}













com/imaginary/bank/ui/labels.properties



LBL_CUST_ID=Customer ID
LBL_SSN=Social Security Number
LBL_FIRST_NAME=First Name
LBL_LAST_NAME=Last Name













com/imaginary/bank/ui/tooltips.properties



TT_CUST_ID=Your unique customer ID.
TT_SSN=Your social security number.
TT_FIRST_NAME=Your first name.
TT_LAST_NAME=Your last name.













com/imaginary/bank/InsufficientFundsException.class



package com.imaginary.bank;
public synchronized class InsufficientFundsException extends Exception {
    public void InsufficientFundsException();
    public void InsufficientFundsException(String);
}













com/imaginary/bank/CustomerHomeImpl_Stub.class



package com.imaginary.bank;
public final synchronized class CustomerHomeImpl_Stub extends java.rmi.server.RemoteStub implements CustomerHome, com.imaginary.lwp.Home, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -4007668373204342002;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_create_0;
    private static reflect.Method $method_find_1;
    private static reflect.Method $method_findByObjectID_2;
    private static reflect.Method $method_remove_3;
    static void <clinit>();
    public void CustomerHomeImpl_Stub();
    public void CustomerHomeImpl_Stub(java.rmi.server.RemoteRef);
    public CustomerFacade create(com.imaginary.lwp.Identifier, String, String, String) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public java.util.Collection find(com.imaginary.lwp.Identifier, com.imaginary.lwp.SearchCriteria) throws com.imaginary.lwp.FindException, java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
    public com.imaginary.lwp.Entity findByObjectID(com.imaginary.lwp.Identifier, long) throws com.imaginary.lwp.FindException, com.imaginary.lwp.PersistenceException, java.rmi.RemoteException;
    public void remove(com.imaginary.lwp.Identifier, long) throws java.rmi.RemoteException, com.imaginary.lwp.TransactionException;
}













com/imaginary/bank/CustomerHomeImpl_Skel.class



package com.imaginary.bank;
public final synchronized class CustomerHomeImpl_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -4007668373204342002;
    static void <clinit>();
    public void CustomerHomeImpl_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}













com/imaginary/bank/CustomerEntity_Stub.class



package com.imaginary.bank;
public final synchronized class CustomerEntity_Stub extends java.rmi.server.RemoteStub implements Customer, com.imaginary.lwp.Entity, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = 2988741870375925447;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_addAccount_0;
    private static reflect.Method $method_getAccounts_1;
    private static reflect.Method $method_getFacade_2;
    private static reflect.Method $method_getFirstName_3;
    private static reflect.Method $method_getLastName_4;
    private static reflect.Method $method_getLastUpdateID_5;
    private static reflect.Method $method_getLastUpdateTime_6;
    private static reflect.Method $method_getObjectID_7;
    private static reflect.Method $method_getSocialSecurity_8;
    private static reflect.Method $method_isChanged_9;
    static void <clinit>();
    public void CustomerEntity_Stub();
    public void CustomerEntity_Stub(java.rmi.server.RemoteRef);
    public void addAccount(com.imaginary.lwp.Identifier, AccountFacade) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public java.util.Collection getAccounts(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public com.imaginary.lwp.BaseFacade getFacade() throws java.rmi.RemoteException;
    public String getFirstName(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public String getLastName(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public String getLastUpdateID() throws java.rmi.RemoteException;
    public long getLastUpdateTime() throws java.rmi.RemoteException;
    public long getObjectID() throws java.rmi.RemoteException;
    public String getSocialSecurity(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public boolean isChanged(long) throws java.rmi.RemoteException;
}













com/imaginary/bank/CustomerEntity_Skel.class



package com.imaginary.bank;
public final synchronized class CustomerEntity_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = 2988741870375925447;
    static void <clinit>();
    public void CustomerEntity_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}













com/imaginary/bank/AccountTransactionSession_Stub.class



package com.imaginary.bank;
public final synchronized class AccountTransactionSession_Stub extends java.rmi.server.RemoteStub implements AccountTransaction, com.imaginary.lwp.Session, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -8759539149529679422;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_deposit_0;
    private static reflect.Method $method_transfer_1;
    private static reflect.Method $method_withdraw_2;
    static void <clinit>();
    public void AccountTransactionSession_Stub();
    public void AccountTransactionSession_Stub(java.rmi.server.RemoteRef);
    public void deposit(com.imaginary.lwp.Identifier, AccountFacade, double) throws InsufficientFundsException, com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public void transfer(com.imaginary.lwp.Identifier, AccountFacade, AccountFacade, double) throws InsufficientFundsException, com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public void withdraw(com.imaginary.lwp.Identifier, AccountFacade, double) throws InsufficientFundsException, com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
}













com/imaginary/bank/AccountTransactionSession_Skel.class



package com.imaginary.bank;
public final synchronized class AccountTransactionSession_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -8759539149529679422;
    static void <clinit>();
    public void AccountTransactionSession_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}













com/imaginary/bank/AccountEntity_Stub.class



package com.imaginary.bank;
public final synchronized class AccountEntity_Stub extends java.rmi.server.RemoteStub implements Account, com.imaginary.lwp.Entity, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -7106211469932561406;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_credit_0;
    private static reflect.Method $method_getBalance_1;
    private static reflect.Method $method_getCustomer_2;
    private static reflect.Method $method_getFacade_3;
    private static reflect.Method $method_getLastUpdateID_4;
    private static reflect.Method $method_getLastUpdateTime_5;
    private static reflect.Method $method_getNumber_6;
    private static reflect.Method $method_getObjectID_7;
    private static reflect.Method $method_getType_8;
    private static reflect.Method $method_isChanged_9;
    static void <clinit>();
    public void AccountEntity_Stub();
    public void AccountEntity_Stub(java.rmi.server.RemoteRef);
    public void credit(com.imaginary.lwp.Identifier, double) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public double getBalance(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public CustomerFacade getCustomer(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public com.imaginary.lwp.BaseFacade getFacade() throws java.rmi.RemoteException;
    public String getLastUpdateID() throws java.rmi.RemoteException;
    public long getLastUpdateTime() throws java.rmi.RemoteException;
    public int getNumber(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public long getObjectID() throws java.rmi.RemoteException;
    public AccountType getType(com.imaginary.lwp.Identifier) throws java.rmi.RemoteException;
    public boolean isChanged(long) throws java.rmi.RemoteException;
}













com/imaginary/bank/AccountEntity_Skel.class



package com.imaginary.bank;
public final synchronized class AccountEntity_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -7106211469932561406;
    static void <clinit>();
    public void AccountEntity_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}













com/imaginary/bank/AccountHomeImpl_Stub.class



package com.imaginary.bank;
public final synchronized class AccountHomeImpl_Stub extends java.rmi.server.RemoteStub implements AccountHome, com.imaginary.lwp.Home, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = 7369443128739964520;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_create_0;
    private static reflect.Method $method_find_1;
    private static reflect.Method $method_findByObjectID_2;
    private static reflect.Method $method_remove_3;
    static void <clinit>();
    public void AccountHomeImpl_Stub();
    public void AccountHomeImpl_Stub(java.rmi.server.RemoteRef);
    public AccountFacade create(com.imaginary.lwp.Identifier, AccountType, CustomerFacade) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public java.util.Collection find(com.imaginary.lwp.Identifier, com.imaginary.lwp.SearchCriteria) throws com.imaginary.lwp.FindException, com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
    public com.imaginary.lwp.Entity findByObjectID(com.imaginary.lwp.Identifier, long) throws com.imaginary.lwp.FindException, com.imaginary.lwp.PersistenceException, java.rmi.RemoteException;
    public void remove(com.imaginary.lwp.Identifier, long) throws com.imaginary.lwp.TransactionException, java.rmi.RemoteException;
}













com/imaginary/bank/AccountHomeImpl_Skel.class



package com.imaginary.bank;
public final synchronized class AccountHomeImpl_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = 7369443128739964520;
    static void <clinit>();
    public void AccountHomeImpl_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}















examples/etc/lwp.jar






META-INF/MANIFEST.MF



Manifest-Version: 1.0

Created-By: 1.2.2 (Sun Microsystems Inc.)
















com/imaginary/lwp/AuthenticationException.class



package com.imaginary.lwp;
public synchronized class AuthenticationException extends Exception {
    public static final short CREDENTIAL = 1;
    public static final short SYSTEM = 2;
    private short type;
    public void AuthenticationException();
    public void AuthenticationException(Exception);
    public void AuthenticationException(String);
    public void AuthenticationException(String, Exception);
    public void AuthenticationException(String, short);
    public short getType();
}













com/imaginary/lwp/AuthenticationRole.class



package com.imaginary.lwp;
public synchronized class AuthenticationRole {
    private Object credentials;
    public void AuthenticationRole(Object);
    public Object getCredentials();
}













com/imaginary/lwp/Authenticator.class



package com.imaginary.lwp;
public abstract interface Authenticator {
    public abstract void authenticate(String, String) throws AuthenticationException;
    public abstract void authenticate(String, String, AuthenticationRole) throws AuthenticationException;
}













com/imaginary/lwp/BaseEntity.class



package com.imaginary.lwp;
public abstract synchronized class BaseEntity extends java.rmi.server.UnicastRemoteObject implements Entity, Persistent {
    private static java.util.HashMap supporters;
    private transient PersistenceSupport handler;
    private transient Transaction lock;
    private transient long lastTouched;
    private String lastUpdateID;
    private long lastUpdateTime;
    private long objectID;
    static void <clinit>();
    public void BaseEntity() throws java.rmi.RemoteException;
    public synchronized void commit(Transaction);
    public final synchronized void create(Transaction) throws PersistenceException;
    public boolean equals(Object);
    public BaseFacade getFacade();
    public String getFacadeClass();
    public synchronized long getLastTouched();
    public synchronized String getLastUpdateID();
    public synchronized long getLastUpdateTime();
    public long getObjectID();
    static PersistenceSupport getPersistenceSupport(String);
    public int hashCode();
    public synchronized boolean isChanged(long);
    public final synchronized void load(Transaction, long) throws PersistenceException;
    private void lock(Transaction) throws TransactionException;
    protected final synchronized void prepareCreate(Identifier) throws TransactionException;
    protected final synchronized void prepareRead(Identifier);
    protected final synchronized void prepareRemove(Identifier) throws TransactionException;
    protected final synchronized void prepareStore(Identifier) throws TransactionException;
    public synchronized void reload(Transaction) throws PersistenceException;
    public final synchronized void remove(Transaction) throws PersistenceException;
    public final synchronized void store(Transaction) throws PersistenceException;
}













com/imaginary/lwp/BaseFacade.class



package com.imaginary.lwp;
public abstract synchronized class BaseFacade implements java.io.Serializable {
    private java.util.HashMap cache;
    private Entity entity;
    private Home home;
    private transient java.util.ArrayList listeners;
    private String lastUpdateID;
    private long lastUpdateTime;
    private long objectID;
    public void BaseFacade();
    public void BaseFacade(long);
    public void BaseFacade(Entity) throws java.rmi.RemoteException;
    public void addPropertyChangeListener(java.beans.PropertyChangeListener);
    public void addPropertyChangeListener(String, java.beans.PropertyChangeListener);
    public void assign(long);
    public void assign(long, Entity);
    public void assign(long, java.util.HashMap);
    protected boolean contains(String);
    public boolean equals(Object);
    protected void firePropertyChange();
    protected void firePropertyChange(java.beans.PropertyChangeEvent);
    protected Object get(String);
    public Entity getEntity() throws java.rmi.RemoteException;
    public String getLastUpdateID() throws java.rmi.RemoteException;
    public long getLastUpdateTime() throws java.rmi.RemoteException;
    public long getObjectID();
    public boolean hasListeners(String);
    public int hashCode();
    protected void put(String, Object);
    protected void reconnect() throws java.rmi.RemoteException;
    public void removePropertyChangeListener(java.beans.PropertyChangeListener);
    public void removePropertyChangeListener(String, java.beans.PropertyChangeListener);
    public synchronized void reset();
}













com/imaginary/lwp/BaseFacade$1.class



package com.imaginary.lwp;
final synchronized class BaseFacade$1 extends Thread {
    public void run();
}













com/imaginary/lwp/BaseHome.class



package com.imaginary.lwp;
public abstract synchronized class BaseHome extends java.rmi.server.UnicastRemoteObject implements Home {
    private java.util.HashMap cache;
    private java.util.HashMap marked;
    private PersistenceSupport support;
    public void BaseHome() throws java.rmi.RemoteException;
    protected void cache(BaseEntity);
    public java.util.Collection find(Identifier, SearchCriteria) throws FindException, TransactionException;
    public final Entity findByObjectID(Identifier, long) throws FindException, java.rmi.RemoteException;
    public static Home getInstance(Identifier, Class) throws java.rmi.RemoteException;
    public static Home getInstance(Class) throws java.rmi.RemoteException;
    public void remove(Identifier, long) throws java.rmi.RemoteException, TransactionException;
    private void sweep();
}













com/imaginary/lwp/BaseHome$1.class



package com.imaginary.lwp;
final synchronized class BaseHome$1 extends Thread {
    public void run();
}













com/imaginary/lwp/BaseSession.class



package com.imaginary.lwp;
public abstract synchronized class BaseSession extends java.rmi.server.UnicastRemoteObject implements Session {
    public void BaseSession() throws java.rmi.RemoteException;
    public static Session getInstance(Identifier, Class) throws java.rmi.RemoteException;
}













com/imaginary/lwp/ConfigurationException.class



package com.imaginary.lwp;
public synchronized class ConfigurationException extends RuntimeException {
    public void ConfigurationException();
    public void ConfigurationException(String);
}













com/imaginary/lwp/Entity.class



package com.imaginary.lwp;
public abstract interface Entity extends java.rmi.Remote {
    public abstract BaseFacade getFacade() throws java.rmi.RemoteException;
    public abstract String getLastUpdateID() throws java.rmi.RemoteException;
    public abstract long getLastUpdateTime() throws java.rmi.RemoteException;
    public abstract long getObjectID() throws java.rmi.RemoteException;
    public abstract boolean isChanged(long) throws java.rmi.RemoteException;
}













com/imaginary/lwp/FacadeReuseException.class



package com.imaginary.lwp;
public synchronized class FacadeReuseException extends RuntimeException {
    public void FacadeReuseException();
    public void FacadeReuseException(String);
}













com/imaginary/lwp/FindException.class



package com.imaginary.lwp;
public synchronized class FindException extends Exception {
    public void FindException();
    public void FindException(String);
}













com/imaginary/lwp/Home.class



package com.imaginary.lwp;
public abstract interface Home extends java.rmi.Remote {
    public abstract java.util.Collection find(Identifier, SearchCriteria) throws FindException, java.rmi.RemoteException, TransactionException;
    public abstract Entity findByObjectID(Identifier, long) throws FindException, PersistenceException, java.rmi.RemoteException;
    public abstract void remove(Identifier, long) throws java.rmi.RemoteException, TransactionException;
}













com/imaginary/lwp/Identifier.class



package com.imaginary.lwp;
public synchronized class Identifier implements java.io.Serializable {
    private static java.util.HashMap authenticated;
    private static java.util.HashMap identifiers;
    private static java.security.SecureRandom randomizer;
    private static Identifier serverID;
    private long key;
    private String userID;
    static void <clinit>();
    public void Identifier();
    void Identifier(String);
    void Identifier(String, AuthenticationRole);
    public static Identifier currentIdentifier();
    public static Identifier currentIdentifier(AuthenticationRole);
    public static Identifier currentIdentifier(Object);
    public boolean equals(Object);
    private static long getRandomNumber();
    public static Identifier getServerID();
    public String getUserID();
    public int hashCode();
    static boolean isAuthenticated(Identifier);
    public static Identifier login(String, String) throws AuthenticationException;
    public static Identifier login(String, String, AuthenticationRole) throws AuthenticationException;
    static void monitor();
    public String toLocaleString(java.util.Locale);
    public String toString();
    static boolean validateCreate(Identifier, BaseEntity);
    static boolean validateRead(Identifier, BaseEntity);
    static boolean validateRemove(Identifier, BaseEntity);
    static boolean validateStore(Identifier, BaseEntity);
}













com/imaginary/lwp/Identifier$1.class



package com.imaginary.lwp;
final synchronized class Identifier$1 extends Thread {
    public void run();
}













com/imaginary/lwp/jdbc/JDBCAuthenticator.class



package com.imaginary.lwp.jdbc;
public synchronized class JDBCAuthenticator implements com.imaginary.lwp.Authenticator {
    public static final String SELECT = SELECT PASSWORD FROM LWP_USER WHERE USER_ID = ?;
    public void JDBCAuthenticator();
    public void authenticate(String, String) throws com.imaginary.lwp.AuthenticationException;
    public void authenticate(String, String, com.imaginary.lwp.AuthenticationRole) throws com.imaginary.lwp.AuthenticationException;
}













com/imaginary/lwp/jdbc/JDBCGenerator.class



package com.imaginary.lwp.jdbc;
public synchronized class JDBCGenerator extends com.imaginary.lwp.SequenceGenerator {
    public static final String INSERT = INSERT INTO ORA_SEQGEN (NAME, NEXT_SEQ, LUTS) VALUES(?, ?, ?);
    public static final String SELECT = SELECT NEXT_SEQ, LUTS FROM ORA_SEQGEN WHERE NAME = ?;
    public static final String UPDATE = UPDATE ORA_SEQGEN SET NEXT_SEQ = ?, LUTS = ? WHERE NAME = ? AND LUTS = ?;
    public void JDBCGenerator();
    private void createSequence(java.sql.Connection, String) throws java.sql.SQLException;
    public synchronized long generate(String) throws com.imaginary.lwp.SequenceException;
}













com/imaginary/lwp/jdbc/JDBCJoin.class



package com.imaginary.lwp.jdbc;
public synchronized class JDBCJoin implements java.io.Serializable {
    private String first;
    private String second;
    public void JDBCJoin();
    public void JDBCJoin(String, String);
    public String toString();
}













com/imaginary/lwp/jdbc/JDBCSupport.class



package com.imaginary.lwp.jdbc;
public abstract synchronized class JDBCSupport implements com.imaginary.lwp.PersistenceSupport {
    public void JDBCSupport();
    private void bind(java.sql.PreparedStatement, int, java.util.Iterator) throws com.imaginary.lwp.FindException, java.sql.SQLException;
    public abstract void create(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento) throws com.imaginary.lwp.PersistenceException;
    public java.util.Collection find(com.imaginary.lwp.Transaction, com.imaginary.lwp.SearchCriteria) throws com.imaginary.lwp.FindException;
    public final com.imaginary.lwp.BaseFacade getFacade(long, String, java.util.HashMap) throws com.imaginary.lwp.FindException;
    protected String getFindSQL(com.imaginary.lwp.SearchCriteria) throws com.imaginary.lwp.FindException;
    protected abstract JDBCJoin getJoin(String) throws com.imaginary.lwp.FindException;
    private String getOrder(java.util.Iterator, java.util.ArrayList) throws com.imaginary.lwp.FindException;
    protected abstract String getPrimaryTable();
    private String getWhere(java.util.Iterator, java.util.ArrayList) throws com.imaginary.lwp.FindException;
    public abstract void load(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento, long) throws com.imaginary.lwp.PersistenceException;
    protected abstract String mapField(String) throws com.imaginary.lwp.FindException;
    public abstract void remove(com.imaginary.lwp.Transaction, long) throws com.imaginary.lwp.PersistenceException;
    public abstract void store(com.imaginary.lwp.Transaction, com.imaginary.lwp.Memento) throws com.imaginary.lwp.PersistenceException;
}













com/imaginary/lwp/jdbc/JDBCTransaction.class



package com.imaginary.lwp.jdbc;
public abstract interface JDBCTransaction {
    public abstract void commit() throws com.imaginary.lwp.TransactionException;
    public abstract java.sql.Connection getConnection() throws java.sql.SQLException;
    public abstract void rollback() throws com.imaginary.lwp.TransactionException;
}













com/imaginary/lwp/jdbc/JDBCTransactionImpl.class



package com.imaginary.lwp.jdbc;
public synchronized class JDBCTransactionImpl extends com.imaginary.lwp.Transaction implements JDBCTransaction {
    private java.sql.Connection connection;
    public void JDBCTransactionImpl();
    public void commit() throws com.imaginary.lwp.TransactionException;
    public java.sql.Connection getConnection() throws java.sql.SQLException;
    public static java.sql.Connection getJDBCConnection() throws java.sql.SQLException;
    public void rollback();
}













com/imaginary/lwp/Identifier$AuthenticationMonitor.class



package com.imaginary.lwp;
synchronized class Identifier$AuthenticationMonitor {
    public Identifier id;
    public long lastTouched;
    void Identifier$AuthenticationMonitor(Identifier);
}













com/imaginary/lwp/LWPProperties.class



package com.imaginary.lwp;
public abstract synchronized class LWPProperties {
    public static final String AUTHENTICATOR = imaginary.lwp.authenticator;
    public static final String DSN = imaginary.lwp.dsn;
    public static final String HNDLR_PREFIX = imaginary.lwp.handler.;
    public static final String JDBC_DRIVER = imaginary.lwp.persist.driver;
    public static final String JDBC_PROPS = imaginary.lwp.persist.props;
    public static final String JDBC_TIMEOUT = imaginary.lwp.jdbc.timeout;
    public static final String MAX_JDBC_CONN = imaginary.lwp.jdbc.maxConn;
    public static final String PROPS_BUNDLE = imaginary.lwp.propsBundle;
    public static final String PROPS_FILE = imaginary.lwp.propsFile;
    public static final String RMI_URL = imaginary.lwp.objectServer;
    public static final String SEQ_GEN = imaginary.lwp.seqGenerator;
    public static final String XACTION = imaginary.lwp.xaction;
    public static final String TYPE_LOADER = imaginary.lwp.typeLoader;
    public void LWPProperties();
}













com/imaginary/lwp/LookupException.class



package com.imaginary.lwp;
public synchronized class LookupException extends Exception {
    public void LookupException();
    public void LookupException(String);
}













com/imaginary/lwp/Memento.class



package com.imaginary.lwp;
public synchronized class Memento implements java.io.Serializable {
    public static final int NOSAVE = 152;
    private java.util.HashMap values;
    public void Memento();
    public void Memento(Object);
    public Object get(Class, String);
    public static boolean isSaved(reflect.Field);
    public void map(Object) throws NoSuchFieldException;
    public void put(Class, String, Object);
}













com/imaginary/lwp/ObjectServer.class



package com.imaginary.lwp;
public abstract interface ObjectServer extends java.rmi.Remote {
    public abstract Identifier login(String, String) throws AuthenticationException, java.rmi.RemoteException;
    public abstract Identifier login(String, String, AuthenticationRole) throws AuthenticationException, java.rmi.RemoteException;
    public abstract Home lookup(Identifier, String) throws LookupException, java.rmi.RemoteException;
    public abstract Session startSession(Identifier, String) throws LookupException, java.rmi.RemoteException;
}













com/imaginary/lwp/ObjectServerImpl.class



package com.imaginary.lwp;
public synchronized class ObjectServerImpl extends java.rmi.server.UnicastRemoteObject implements ObjectServer {
    private Authenticator authenticator;
    private java.util.HashMap homes;
    private void ObjectServerImpl() throws java.rmi.RemoteException;
    private boolean isAuthenticated(Identifier);
    public Identifier login(String, String) throws AuthenticationException, java.rmi.RemoteException;
    public Identifier login(String, String, AuthenticationRole) throws AuthenticationException, java.rmi.RemoteException;
    public Home lookup(Identifier, String) throws LookupException, java.rmi.RemoteException;
    public static void main(String[]);
    public Session startSession(Identifier, String) throws LookupException, java.rmi.RemoteException;
}













com/imaginary/lwp/ObjectServerImpl$1.class



package com.imaginary.lwp;
final synchronized class ObjectServerImpl$1 extends Thread {
    public void run();
}













com/imaginary/lwp/PersistenceException.class



package com.imaginary.lwp;
public synchronized class PersistenceException extends Exception {
    public void PersistenceException();
    public void PersistenceException(String);
}













com/imaginary/lwp/PersistenceSupport.class



package com.imaginary.lwp;
public abstract interface PersistenceSupport {
    public abstract void create(Transaction, Memento) throws PersistenceException;
    public abstract java.util.Collection find(Transaction, SearchCriteria) throws FindException;
    public abstract void load(Transaction, Memento, long) throws PersistenceException;
    public abstract void remove(Transaction, long) throws PersistenceException;
    public abstract void store(Transaction, Memento) throws PersistenceException;
}













com/imaginary/lwp/Persistent.class



package com.imaginary.lwp;
public abstract interface Persistent {
    public abstract void create(Transaction) throws PersistenceException;
    public abstract String getLastUpdateID();
    public abstract long getLastUpdateTime();
    public abstract long getObjectID();
    public abstract void load(Transaction, long) throws PersistenceException;
    public abstract void reload(Transaction) throws PersistenceException;
    public abstract void remove(Transaction) throws PersistenceException;
    public abstract void store(Transaction) throws PersistenceException;
}













com/imaginary/lwp/SearchBinding.class



package com.imaginary.lwp;
public synchronized class SearchBinding implements java.io.Serializable {
    static final long serialVersionUID = -5110219124763741587;
    private String field;
    private SearchBoolean searchBoolean;
    private SearchOperator operator;
    private Object value;
    public void SearchBinding(SearchBoolean, String, SearchOperator, Object);
    public void SearchBinding(SearchCriteria);
    public void SearchBinding(String, Object);
    public SearchBoolean getBoolean();
    public String getField();
    public SearchOperator getOperator();
    public Object getValue();
}













com/imaginary/lwp/SearchBoolean.class



package com.imaginary.lwp;
public synchronized class SearchBoolean implements java.io.Serializable {
    public static SearchBoolean AND;
    public static SearchBoolean OR;
    static final long serialVersionUID = 7487212559751152791;
    private int searchBoolean;
    static void <clinit>();
    public void SearchBoolean();
    private void SearchBoolean(int);
    public boolean equals(Object);
    public int hashCode();
    public String toString();
}













com/imaginary/lwp/SearchCriteria.class



package com.imaginary.lwp;
public synchronized class SearchCriteria implements java.io.Serializable {
    static final long serialVersionUID = 2581791631479120186;
    private java.util.ArrayList bindings;
    private java.util.ArrayList preloads;
    private java.util.ArrayList sorts;
    public void SearchCriteria();
    public void SearchCriteria(java.util.Iterator);
    public void SearchCriteria(String[]);
    public void addBinding(SearchBinding);
    public void addBinding(SearchBoolean, String, SearchOperator, Object);
    public void addBinding(SearchCriteria);
    public void addBinding(String, Object);
    public void addSort(String);
    public void addSorts(java.util.Iterator);
    public void addSorts(String[]);
    public java.util.Iterator bindings();
    public java.util.Iterator preloads();
    public java.util.Iterator sorts();
}













com/imaginary/lwp/SearchOperator.class



package com.imaginary.lwp;
public synchronized class SearchOperator implements java.io.Serializable {
    static final long serialVersionUID = 5959255794938219548;
    public static SearchOperator EQUAL;
    public static SearchOperator LIKE;
    public static SearchOperator NOT_EQUAL;
    public static SearchOperator LESS_THAN;
    public static SearchOperator LESS_EQUAL;
    public static SearchOperator GREATER_THAN;
    public static SearchOperator GREATER_EQUAL;
    private int operator;
    static void <clinit>();
    public void SearchOperator();
    private void SearchOperator(int);
    public boolean equals(Object);
    public int hashCode();
    public String toString();
}













com/imaginary/lwp/SequenceException.class



package com.imaginary.lwp;
public synchronized class SequenceException extends PersistenceException {
    public void SequenceException();
    public void SequenceException(String);
}













com/imaginary/lwp/SequenceGenerator.class



package com.imaginary.lwp;
public abstract synchronized class SequenceGenerator {
    private static long currentNode;
    private static SequenceGenerator generator;
    private static long nextID;
    static void <clinit>();
    public void SequenceGenerator();
    public abstract long generate(String) throws SequenceException;
    public static synchronized long generateSequence(String) throws SequenceException;
    public static synchronized long nextObjectID() throws SequenceException;
}













com/imaginary/lwp/Session.class



package com.imaginary.lwp;
public abstract interface Session extends java.rmi.Remote {
}













com/imaginary/lwp/Transaction.class



package com.imaginary.lwp;
public abstract synchronized class Transaction {
    private static java.util.HashMap transactions;
    private long timestamp;
    private java.util.HashSet toCreate;
    private java.util.HashSet toRemove;
    private java.util.HashSet toStore;
    private Identifier userID;
    static void <clinit>();
    public void Transaction();
    public final synchronized void begin() throws TransactionException;
    public abstract void commit() throws TransactionException;
    public final synchronized void end() throws TransactionException;
    public boolean equals(Object);
    public static Transaction getCurrent(Identifier);
    public final synchronized Identifier getIdentifier();
    public final synchronized long getTimestamp();
    public final synchronized boolean isInProcess();
    final synchronized void prepareCreate(BaseEntity);
    final synchronized void prepareRemove(BaseEntity);
    final synchronized void prepareStore(BaseEntity);
    public abstract void rollback() throws TransactionException;
}













com/imaginary/lwp/TransactionException.class



package com.imaginary.lwp;
public synchronized class TransactionException extends Exception {
    public void TransactionException();
    public void TransactionException(String);
}













com/imaginary/lwp/ObjectServerImpl_Stub.class



package com.imaginary.lwp;
public final synchronized class ObjectServerImpl_Stub extends java.rmi.server.RemoteStub implements ObjectServer, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -7161783675025487279;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_login_0;
    private static reflect.Method $method_login_1;
    private static reflect.Method $method_lookup_2;
    private static reflect.Method $method_startSession_3;
    static void <clinit>();
    public void ObjectServerImpl_Stub();
    public void ObjectServerImpl_Stub(java.rmi.server.RemoteRef);
    public Identifier login(String, String) throws AuthenticationException, java.rmi.RemoteException;
    public Identifier login(String, String, AuthenticationRole) throws AuthenticationException, java.rmi.RemoteException;
    public Home lookup(Identifier, String) throws LookupException, java.rmi.RemoteException;
    public Session startSession(Identifier, String) throws LookupException, java.rmi.RemoteException;
}













com/imaginary/lwp/ObjectServerImpl_Skel.class



package com.imaginary.lwp;
public final synchronized class ObjectServerImpl_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -7161783675025487279;
    static void <clinit>();
    public void ObjectServerImpl_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}













com/imaginary/swing/WorkerThread.class



package com.imaginary.swing;
public abstract synchronized class WorkerThread {
    private static com.imaginary.util.FifoStack queue;
    private static Thread worker;
    static void <clinit>();
    public void WorkerThread();
    public void complete();
    public static void invokeWorker(WorkerThread);
    public abstract void run();
    private static void runThread();
}













com/imaginary/swing/WorkerThread$1.class



package com.imaginary.swing;
final synchronized class WorkerThread$1 extends Thread {
    public void run();
}













com/imaginary/swing/WorkerThread$2.class



package com.imaginary.swing;
final synchronized class WorkerThread$2 implements Runnable {
    public void run();
}













com/imaginary/util/ClientIterator.class



package com.imaginary.util;
public synchronized class ClientIterator implements java.util.Iterator, java.io.Serializable {
    private DistributedIterator source;
    public void ClientIterator();
    public void ClientIterator(DistributedIterator);
    public boolean hasNext();
    public Object next();
    public void remove();
}













com/imaginary/util/DistributedIterator.class



package com.imaginary.util;
public abstract interface DistributedIterator extends java.rmi.Remote {
    public abstract boolean hasNext() throws java.rmi.RemoteException;
    public abstract Object next() throws java.rmi.RemoteException;
    public abstract void remove() throws java.rmi.RemoteException;
}













com/imaginary/util/DistributedIteratorImpl.class



package com.imaginary.util;
public synchronized class DistributedIteratorImpl extends java.rmi.server.UnicastRemoteObject implements DistributedIterator {
    private java.util.Iterator source;
    public void DistributedIteratorImpl(java.util.Iterator) throws java.rmi.RemoteException;
    public boolean hasNext();
    public Object next();
    public void remove();
}













com/imaginary/util/DistributedList.class



package com.imaginary.util;
public synchronized class DistributedList extends java.util.ArrayList {
    public void DistributedList();
    public java.util.Iterator iterator();
}













com/imaginary/util/FifoStack.class



package com.imaginary.util;
public synchronized class FifoStack extends java.util.ArrayList implements Stack {
    public void FifoStack();
    public Object peek();
    public Object pop();
    public Object push(Object);
    public int search(Object);
}













com/imaginary/util/LifoStack.class



package com.imaginary.util;
public synchronized class LifoStack extends java.util.ArrayList implements Stack {
    public void LifoStack();
    public Object peek();
    public Object pop();
    public Object push(Object);
    public int search(Object);
}













com/imaginary/util/PropertyReader.class



package com.imaginary.util;
public synchronized class PropertyReader {
    public void PropertyReader();
    public void read(java.io.File) throws java.io.IOException;
    public void read(String) throws java.util.MissingResourceException;
    public void read(java.util.ResourceBundle);
}













com/imaginary/util/Stack.class



package com.imaginary.util;
public abstract interface Stack {
    public abstract boolean isEmpty();
    public abstract Object peek();
    public abstract Object pop();
    public abstract Object push(Object);
    public abstract int search(Object);
    public abstract int size();
}













com/imaginary/util/DistributedIteratorImpl_Stub.class



package com.imaginary.util;
public final synchronized class DistributedIteratorImpl_Stub extends java.rmi.server.RemoteStub implements DistributedIterator, java.rmi.Remote {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -8248543043536019546;
    private static final long serialVersionUID = 2;
    private static boolean useNewInvoke;
    private static reflect.Method $method_hasNext_0;
    private static reflect.Method $method_next_1;
    private static reflect.Method $method_remove_2;
    static void <clinit>();
    public void DistributedIteratorImpl_Stub();
    public void DistributedIteratorImpl_Stub(java.rmi.server.RemoteRef);
    public boolean hasNext() throws java.rmi.RemoteException;
    public Object next() throws java.rmi.RemoteException;
    public void remove() throws java.rmi.RemoteException;
}













com/imaginary/util/DistributedIteratorImpl_Skel.class



package com.imaginary.util;
public final synchronized class DistributedIteratorImpl_Skel implements java.rmi.server.Skeleton {
    private static final java.rmi.server.Operation[] operations;
    private static final long interfaceHash = -8248543043536019546;
    static void <clinit>();
    public void DistributedIteratorImpl_Skel();
    public void dispatch(java.rmi.Remote, java.rmi.server.RemoteCall, int, long) throws Exception;
    public java.rmi.server.Operation[] getOperations();
}















examples/README


These directories contain the examples from Database Programming with
JDBC and Java, 2nd Edition. Each example that is specific to a
particular chapter appears in the subdirectory named for that
chapter. For example, the GuestBookServlet class from Chapter 3
appears in the chapter3/ directory. The examples that span multiple
chapters, such as the code from the banking application, appear in the
etc/ directory.

Any example that requires any special information to get it running
has that information listed in the README in the example's
directory. For example, directions on how to run the banking
application appear in etc/README.

You are granted full, unrestricted permission to use all of the
example code from my book in any way, shape or form. You do not need
to email me or O'Reilly requesting permission. It would be nice,
however, to hear about places in which it is being used, so please do
drop me an email!

If you have any troubles, please do not hesitate to contact me. My
email address (which I do not publish here for fear of harvesting by
spammers) is in the Preface of the book.
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Preface

1t is never too late to become reasonable and wise, but if the insight comes late, there is always
more difficulty in starting the change.

— Immanuel Kant, Prolegomena to Any Future Metaphysics

I began writing the first edition of this book in May 1996 as Java™ celebrated one of its first major
rites of passage, the inaugural JavaOne conference. The conference's underlying theme was Java's
transition from an applet language to a hard-core computing environment. In the time since that
conference, that promise has become a reality. This book captures a small piece of that reality: Java
as a language for enterprise computing.

Enterprise computing, a vague term used mostly to sell business systems development products,
traditionally refers to the mission-critical systems on which a business depends. It almost always
includes a database. At the heart of Java's enterprise computing philosophy is the Java 2 Enterprise
Edition (J2EE) platform and its two platforms by APIs: Enterprise JavaBeans (EJB) and Java
Database Connectivity (JDBC). Older languages require third-party APIs to provide this kind of
support. Java, on the other hand, includes these features in the central Java enterprise distribution
that you will find on every Java platform. As a developer, you can write distributed applications that
run against relational databases and know that those applications will run on any system on which
you deploy them.

What exactly are these APIs? JDBC—the basic component of this book—enables you to write
applications that access relational databases without any thought as to which particular database you
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are using. If you have ever had experience programming to more than one database API, you will
definitely appreciate this aspect of Java. When you write a Java database program, that same
program will run against Oracle, MySQL, Sybase, Ingres, Informix, mSQL, PostgreSQL, or any
other database that supports this APIL.

EJB, on the other hand, gives real meaning to the expression "the network is the computer." If you
have written Internet applications in the past, you have probably been faced with the challenge of
writing TCP/IP or UDP/IP sockets. While socket programming in Java is not nearly as hard as it is
in other programming languages, the task of writing sockets is generally a side technical issue that
takes time away from the writing of your main application code. By using distributed object
technology, you can build Java objects that run on different machines but communicate with one
another through simple Java method calls.

How do these APIs make Java more than a simple applet building language? Database access is the
core requirement of the majority of mission-critical business applications that get developed. By
giving Java database access combined with the development of GUI development tools, Sun has
made Java a language that competes with established tools, such as VisualBasic and PowerBuilder.
Java distributed object support goes a giant step beyond these tools by liberating Java components
from the need to be located together in the same Java Virtual Machine.

Audience

If you have not yet read a book on Java, then this book should not be the first one you pick up. I
assume that readers have a basic understanding of the Java programming language. Specifically,
you should feel comfortable with the basic syntax of Java and central concepts such as classes,
interfaces, and packages. If you are looking for a starter book for Java programming, I strongly
recommend Learning Java by Patrick Niemeyer and Jonathan Knudsen (O'Reilly & Associates).

I also expect that you know some basic database concepts. You do not need the same solid
foundation with database concepts that I assume for Java. Instead, you should have some minimal
exposure to relational databases; you should know what tables, columns, and rows are and
understand basic SQL syntax. I do provide a basic introduction to these concepts in Chapter 2 ;
however, this introduction is very quick and certainly skips a lot of important details. While Chapter
2 does not provide nearly enough knowledge to make you a database expert, it will serve you well if
you intend to study databases while using this book. If you are truly green to the database world and
really want to dive in, I suggest downloading a copy of the MySQL database at
http://www.mysql.com and purchasing the book MySQOL and mSQL by Randy Jay Yarger, Tim
King, and myself (O'Reilly). MySQL is a simple, accessible database engine that serves as a perfect
learning tool.

Using This Book

This book is divided into three very different sections. The first section focuses on the JDBC API.
Its first two chapters set the stage by covering enterprise programming and an introduction to
relational databases and SQL. Programmers skilled in database programming in other languages
may skip on to Chapter 3, where I introduce JDBC in full. Section II applies everything you learn in
the first section to real world database programming. Within the context of a concrete business
example—a banking application—Section II describes issues you are likely to encounter in building
your own database applications. The final section is a reference section for the JDBC Core and
Optional Package APIs.
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Throughout this book, I have made sure that the examples use javadoc commenting. If you are not
familiar with javadoc, it is a utility that ships with the Sun JDK. By using the javadoc format, you
can automatically generate web pages that document your Java classes. The persistence library that
gets developed later in the book has web documentation at http://www.oreilly.com/catalog/jdbc2.
Though using javadoc comments takes more space, I believe that it is good programming practice
and that it also increases the readability of the examples in this book.

Software and Versions
In developing the examples in this book, I used JDK 1.2. I performed database access for all of the
book except Chapter 4, using the mSQL 1.0.16 database engine with the mSQL-JDBC 2.0a2 JDBC
driver. I handled database access for Chapter 4 using PersonalOracle 7.2.2.3.1 with the WebLogic
Oracle driver.
Conventions Used in This Book
Italic is used for:
e Pathnames, filenames, and program names
o Internet addresses, such as domain names and URLs
e New terms where they are defined
Boldface is used for:
e Names of servers
Constant width is used for:
e Anything that might appear in a Java program, including object names, keywords, method
names, variable names, class names, and interface names
o Command lines and options that should be typed verbatim
o Tags that might appear in an HTML document
e Java package norms
¢  SQL commands
Constant-width italic is used for:
e Replaceable elements in code statements
Constant-width bold is used for:

e New JDK 1.2 methods in old JDK 1.1 classes

Examples of the programs in this book may be retrieved online from fip.oreilly.com in
/pub/examples/java/jdbc. The files are on the site as examples.tar.gz.

Comments and Questions
The information in this book has been tested and verified, but you may find that features have

changed (or you may even find mistakes!). You can send any errors you find, as well as suggestions
for future editions, to:
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O'Reilly & Associates, Inc.

101 Morris Street

Sebastopol, CA 95472

1-800-998-9938 (in the United States or Canada)
1-707-829-0515 (international/local)
1-707-829-0104 (Fax)

You can also send messages electronically. To be put on the mailing list or request a catalog, send
email to:

info@oreilly.com

To ask technical questions or comment on the book, send email to:

bookquestions@oreilly.com

We have a web site for the book, where examples, errata, and any plans for future editions are
listed. You can access this site at:

http://www.oreilly.com/catalog/jdbc2

For more information about this book and others, see the O'Reilly web site:

http://www.oreilly.com

About the Philosophers

If you read prefaces, it is even possible that you read author biographies as well. Mine notes that I
came out of college with a degree in philosophy. The path from philosophy to Java programming is
of course not a very common one; I nevertheless honestly believe that philosophy provides a very
solid grounding for programming logic and object-oriented systems development.

During the first JavaOne conference, I attended an address given by Dr. John Gage of Sun. In that
speech, he quoted a modern philosopher of language and metaphysics, Dr. Donald Davidson. If you
do not have a background in philosophy, chances are that you do not recognize his name. I was so
amazed at hearing his name mentioned, I went up and spoke to Dr. Gage after the address. We got
into a discussion of philosophy and computing during which he suggested I work philosophy quotes
into this book. I have taken his advice and started each chapter with a quote from a major
philosopher.

I have tried to choose quotes that have direct relevance to the topic at hand. In some cases, however,
the quotes are only indirectly relevant. The philosophers, in order of appearance in the book, are:

Immanuel Kant (Preface)
Immanuel Kant may be the most influential philosopher of the second millennium. He was a
German philosopher who lived from 1724 until 1804. He emphasized a rational approach to
all philosophical pursuits. This rationalism has had its greatest impact in the area of ethics,

where moral principles are, according to Kant, derived entirely from reason.

Jacques Derrida (Chapter 1)
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Derrida is a 20th century French philosopher born in Algeria in 1930. His most famous
contribution to philosophy is the school of Deconstruction. Deconstruction is a way of
examining meaning and being that seeks to "undo" the thing being examined, and, as a
result, removes the myth of an essential nature of that thing.

René Descartes (Chapter 2)

Though he lived from 1596 until 1650, Descartes' writings mark the beginning of modern
philosophy. He was a French philosopher who emphasized a solipsistic approach to
epistemology. He is the author of the famous quote "Cogito, ergo sum," or "I think,
therefore [ am."

Noam Chomsky (Chapter 3)
Born in 1928, Noam Chomsky is perhaps the most famous living philosopher. While often
known for his political activism—especially during the Vietnam era—his greatest

contributions to philosophy lie in the philosophy of language.

Daniel Dennett (Chapter 4 and Chapter 6)

Dennett, who teaches at Tufts University, is probably my favorite philosopher. His books
are actually well written, which is a rare quality among philosophy texts. His works run the
spectrum of philosophy, but his greatest influence lies in the philosophies of mind and
science. If you want a fun philosophy book to read that does not require you to be a
philosopher, pick up his book E/bow Room. If you are looking for something more weighty,
but equally accessible, read Darwin's Dangerous Idea.

Friedrich Nietzsche (Chapter 5)
Nietzsche, who lived in Germany from 1844 until 1900, is likely the most controversial
"serious" philosopher. His writings have influenced nearly every kind of philosophy, but

have had their greatest impact—both positive and negative—in the area of ethics.

Ludwig Wittgenstein (Chapter 7 and Chapter 9)

Ludwig Wittgenstein was a German philosopher who lived from 1889 until 1951. His
primary contributions to philosophy were in the philosophy of language. He once wrote that
"philosophy is a battle against the bewitchment of our intelligence by means of language."

Martin Heidegger (Chapter 8)

Heidegger, another 20th century German philosopher, made popular the movement started
by Edmund Husserl known as Phenomenology. Phenomenology attempts to understand
things as they present themselves rather than attempt to appeal to some sort of essential
nature hidden from us. This movement eventually led to the most popularly known
philosophical movement, Existentialism.

Jean-Paul Sartre (Chapter 10)
Sartre was a novelist, a philosopher, and a member of the French Resistance during World

War II. As a philosopher, he is best known as the force behind the Existentialism movement.
Existentialism goes beyond Phenomenology in its claims about the essential nature of
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things. While Phenomenology claims that we should not appeal to an essential nature of a
thing in order to understand it, Existentialism says that no such essential nature exists. A
thing is exactly as it presents itself.
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Feedback for the Author

I have done everything in my power both to explain the JDBC and RMI APIs and to provide a
practical infrastructure in which you might use them. I hope this book serves you well as you tackle
database programming in Java. In that spirit, [ would like very much to hear your comments,
corrections, praise, or criticism. You can contact me at george.reese(@imaginary.com.

Part I: The JDBC API

The first section of this book takes you through the JDBC API from the basics of SQL to the more
esoteric features of advanced JDBC and the JDBC Optional Package. The understanding of JDBC
you gain in this first section can then be applied to the real-world programming model of
distributed, three-tier database application programming in Part II.

Chapter 1. Java in the Enterprise

Is it certain that to the word communication corresponds a concept that is unique, univocal,
rigorously controllable, and transmittable: in a word, communicable? Thus, in accordance with a
strange figure of discourse, one must first of all ask oneself whether or not the word or signifier
"communication" communicates a determinate content, an identifiable meaning, or a describable
value.

—Jacques Derrida , Limited Inc
Two years ago when the first edition of this book was initially published, Java was attracting

unprecedented attention from its early success in bringing dynamic content to web pages. The
question "Is Java ready for serious development?" was on everyone's mind. Presenting pretty

page 7



JDBC and Java 2™ edition

pictures is one thing, but supporting the complex needs of enterprise development is very much
another thing. Could Java leverage the infrastructure of existing business environments and take it
where existing tools could never imagine going?

Today, Java's power as a server language is taken for granted. Ironically, due to problems with the
early versions of the AWT, people tend to question its stability on the client. APIs such as JNDI, the
servlet API, the security AP, and the suite of APIs collectively known as the Java Enterprise
APIs—JDBC, RMI, and Java IDL—together make Java a formidable force on the server. The leap
from being a good server development language to being a powerful enterprise development
platform, however, is still far.

Unfortunately, the word "enterprise" most certainly does not communicate a determinate content, an
identifiable meaning, or a describable value. Just about every technology product aimed at the
business customer is sold with the tag—the buzzword—"enterprise." As with any technology
industry buzzword, the marketing people have twisted it and made it into a meaningless term. If you
pull the marketing fog away, however, you can find an important concept that the word "enterprise"
once captured. Within that meaning, the power of Java is fully realized. Before you get into the
heart of Java Enterprise's capabilities, you should first understand what the term "enterprise" means
in the context of enterprise software.

1.1 The Enterprise

Buried within the term "enterprise" is the idea of a business taken wholistically. An enterprise
solution identifies common problem domains within a business and provides a shared infrastructure
for solving those problems. If your business is running a bank, your individual branches may have
different business cultures, but those cultures do not alter the fact that they all deal with customers
and accounts. Looking at this business from an enterprise perspective means abstracting away from
irrelevant differences in the way the individual branches do things, and instead approaching the
business from their common ground. It does not mean dismissing meaningful distinctions, such as
the need for bilingual support in California branches.

Applying this view to software engineering, an enterprise system provides the proper abstractions
for business concepts that are constant across a business so that they may be shared by all the
different units within the company. In the Internet age, enterprise systems even go beyond sharing
those business concepts within the company to sharing them with vendors, clients, and customers.
A detailed look at an example of a manufacturing company can better illustrate how to look at a
business from the enterprise perspective.

1.1.1 A Business in Need of an Enterprise Solution

For this example, the hypothetical manufacturing company, Wombles, Inc., makes all sorts of
goods—toasters, blenders, tire irons, light bulbs, etc.—and has three major business units: North
America, Europe, and Asia-Pacific. The company started out as an American company. As it grew,
it acquired two other companies to gain a worldwide presence. All three business units have their
own systems and are mostly ignorant about the issues involved in doing business in the other two
regions. Marketing, however, has worked hard and successfully at creating a single, world-
recognized brand.

As long as each unit works within its own realm, everything runs smoothly. From the perspective of
each unit working within its own realm, however, they might as well be three separate companies.
Certainly, moving beyond the distinct realms of each business unit in this environment is a
formidable task. What do you do if Asia-Pacific runs out of light bulbs but North America
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experiences a light-bulb glut? What do you do if your distributors want a single interface into your
inventory system? What do you do if your customers, who do not care that you are divided into
three separate business units, demand direct and immediate online access via the Web?

An enterprise system answers all of these questions. You have one single repository of inventory
and pricing information—a single repository that enables the individual business units to customize,
but share this pricing information. Your vendors are then presented with a single interface into your
inventory management, and web-enabling access to those systems is nothing more than writing Java
servlets.

1.1.2 Requirements for a True Enterprise System

In order to solve enterprise problems, an enterprise system must exhibit certain characteristics. The
goal of an enterprise system is simply to be able to represent business concepts to any possible user
whether that user is an application within your business, an XML interface for your vendors or
clients, or a web interface for your customers. An enterprise system enables you to worry about the
specific issue of providing an appropriate window into your business for each audience without
duplicating the effort required to capture the rules of your business—the things that never change.
An enterprise system must therefore meet these requirements:

An enterprise system must have minimal proprietary components.

Avoiding proprietary components means, among other things, being platform- and database-
independent. You cannot impose technical requirements on your vendors, clients, and
customers. Do you think Amazon.com would sell any books if they required all visitors to
run MacOS? This requirement, however, goes beyond simple platform requirements for
your audiences. It also means being able to integrate new components into the system as
technology evolves. It is much harder—and often impossible—to integrate new technologies
with closed, proprietary components.

An enterprise system must be capable of supporting personalized user experience.

Personalized user experience comes in many forms—internationalization, localization,
accessibility, personalization, and customization. Meeting this requirement means
supporting the creation of user interfaces that can display content tailored to the language
and cultural norms of the user interacting with the system. It also means supporting tools on
the client that help make an application accessible to users with disabilities. Finally, an
enterprise system needs to be able to study the way users interact with it so that it can better
support each user's unique mode of interaction.

An enterprise system must be the authoritative, shared source for the business concepts it
represents.

All applications using concepts common across the business should reference the objects
that represent those concepts from the same shared system. This does not mean that they are
referencing the exact same processes on exactly the same servers. It means that any given
concept has an authoritative location that is transparent to the client from which it can be
referenced.
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1.2 Java as a Tool for Enterprise Development

Java is really the only language in widespread use that can easily be used to build systems that meet
the requirements I just listed for an enterprise system. Java is a standards-based language that is
platform-independent. It has support for accessibility and internationalization and localization,
including a Unicode basic character type, built into the language. Finally, Java is an object-oriented
language with database access and distributed computing at its core.

1.2.1 The Java APIs and Platform Independence

One important test of whether a component of your enterprise system is proprietary is whether or
not another vendor could, in principal, provide a black-box implementation of that component. The
Java Virtual Machine (JVM), for example, is an open specification for which others can—and some
do—write independent implementations. Java's suitability for this requirement, however, goes
beyond the fact that it is a standardized language that is platform-independent. It also provides a
host of APIs that you are guaranteed to find on any JVM for accessing hardware and software
resources traditionally blocked by expensive, proprietary interfaces. For its original release, the Java
specification prescribed what Sun termed the Java Core API—the basic objects required for a
minimally viable language. The Java platform specification has since grown to encompass many
other APIs. The following is an abridged list of some of the Java APIs:

JavaBeans™

In response to the Microsoft ActiveX threat, JavaSoft developed JavaBeans, a platform-
neutral specification for creating software components. Part of the JavaBeans specification
actually involves interfacing with ActiveX components.

Java Commerce

Java Commerce is an Internet-based API for providing secure economic transactions across
an insecure network. This API includes Java Wallet, which is a framework for client-side
credit card, debit card, and electronic cash transactions.

Java Core

Java Core consists of libraries that shipped with the JDK 1.0 release. It includes the
java.applet, java.awt, java.io, java.lang, java.net, and java.util packages and
provides the core level of functionality needed in order to build simple applets and
applications in Java.

Java Embedded

The Java Embedded API enables devices such as cellular phones and toasters, which may
not be capable of supporting the full range of Java Core functionality, to offer a subset of
Java Core.

Java Enterprise

Java Enterprise actually consists of three separate libraries that provide access to an
organization's resources and applications. The Java DataBase Connectivity API, or JDBC,
provides database connectivity. Using JDBC, an application can perform database access
independent of the actual database engine being used for data storage. The same application
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can be written once, compiled once, and run against any database engine with a JDBC
driver.

The Interface Definition Language (IDL) enables Java applications to provide a language-
neutral interface between Java objects and objects located across the network. It follows the
Object Management Group (OMG) IDL specification.

Remote Method Invocation (RMI), is a Java-specific API that lets objects call methods in
objects located across the network. Unlike IDL, RMI is a Java-only solution. Instead of
writing complex communication protocols using sockets, an application can communicate
with remote objects through simple Java method calls.

Java Management
Java Management lets an application perform network administration.
Java Media

Java Media creates a single API that enables developers to write rich multimedia
applications interfacing with a variety of multimedia hardware devices. The Media
Frameworks provides clocks for synchronizing audio, video, and MIDI. The 2D and 3D
libraries provide enhanced imaging classes. The Animation API enables applications to
perform transformations on 2D images. Telephony provides an application with a single API
for accessing a range of telephone devices.

Java Security

The Java Security API provides developers with a simple API for enhancing applet or
application security, including the ability to add cryptography, encryption, and
authentication.

Java Server

Java Server is Java's answer to CGI. This API allows developers to interface with and
enhance Internet servers using serviets , executable programs that users upload to run on
networks or servers.

As Sun develops specific APlIs, it enlists the cooperation of major industry players in the area of the
API in question. In developing the database access API (the subject of this book), Sun worked with
a team of database leaders and listened to extensive public input. Some of the companies that have
been actively involved with database API development are shown in the following list. These
companies are not simply paying lip service to the technology. They have committed time and
money to make sure the level of support is intense enough to lend substance to the hype.

BEA WebLogic Enterprise Intersoft Recital Corporation
Borland International, Inc. Intersolv RogueWave Software
Bulletproof Object Design SAS Institute Inc.
Cyber SQL Corporation Open Horizon SCO

DataRamp OpenLink Software Sybase

Dharma Systems Inc. Oracle Symantec

Gupta Corporation Persistence Software Thunderstone

IBM Presence Information Design XDB Systems, Inc.

page 11




JDBC and Java 2™ edition

hnformix |Pro—C Ltd. | |

1.2.2 Internationalization, Localization, and Accessibility

Java is the first major language with internationalization and localization built into it. The most
fundamental evidence of this support lies in the Java character datatype (and the String class based
on it). Java characters are two bytes, and Java strings are Unicode, not ASCII. This means that you
can store in a single Java string a paragraph containing sentences in every language known without
any programming tricks.

Internationalization and localization involve a lot more than character-set encoding issues, and Java
recognizes that. Java provides client applications direct access to the locale information for the
clients on which it runs. Java applications can automatically use this locale information to provide
the proper display of locale-sensitive strings such as date, currency, and numeric strings. A Java
developer does not have to know any of the issues surrounding localization for a particular locale—
Java does the formatting automatically.

Accessibility is even simpler for developers. In fact, there is absolutely nothing a Java developer
needs to do to make an application accessible other than follow good user-interface programming
practices. Java uses the clues a well-developed user interface provides to make that user interface
accessible.

There is a lot more to Java support for internationalization and localization. A full discussion of
these issues is well beyond the scope of this book.

1.2.3 Sharing Business Concepts Across the Business

One of Java's most powerful features is built-in support for distributed computing. Java RMI, one of
the Java Enterprise APIs, provides this support. By taking advantage of Java RMI, business objects
created in Java can be exported and shared by multiple user interfaces. The same business object
that represents a toaster you have in stock can be immediately referenced by an employee in
Singapore, a distributor in Houston, and a customer shopping on the Web.

that is part of a nontechnical problem domain. For our manufacturing example, product would most
likely be a business object. The concept, however, extends beyond business. In an online fantasy game
like a mud, Sword, Monster, Player, and Bag may all be business objects. Business objects are basically
distinguished from other kinds of objects in that they are shared objects and represent a concept within
the problem domain.

ﬁ A business object is not necessarily a business concept. It is simply a term used to represent any concept

1.3 The Database
The database is the heart of any enterprise system. The shared business objects that make up an
enterprise need some way to make sure they are saved across time. The database provides that

storage mechanism. Any language that is going to claim to be an enterprise language therefore
needs to have strong, reliable database connectivity.

1.3.1 How Java Interacts with a Database

Several important database concepts form the core of this book's discussion. This book assumes
some basic familiarity with Java and databases. You should have a basic understanding of SQL and
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transaction management. Building on this foundation, we will discuss JDBC and how it can be used
to execute SQL against any potential database engine.

1.3.1.1 SOL

The Java database API, JDBC, requires that the database being used support ANSI SQL2 as the
query language. The SQL language itself is worthy of a tiny mini-industry within the publishing
field, so covering it is well beyond the scope of this book."* The SQL in this book, however, stays
away from the more complex areas of the language and instead sticks with basic DELETE, INSERT,
SELECT, and UPDATE statements. For a short overview of SQL, check out Chapter 2.

1 O'Reilly is publishing a SQL reference guide, SQL in a Nutshell, by Kevin Kline with Daniel Kline.

The only additional level of complexity I use consists of stored procedures in the later chapters.
Stored procedures are precompiled SQL stored on the database server and executed by naming the
procedure and passing parameters to it. In other words, a stored procedure is much like a database
server function. Stored procedures provide an easy mechanism for separating Java programmers
from database issues and improving database performance.

1.3.1.2 JDBC

JDBC is in a SQL-level API that allows you to embed SQL statements as arguments to methods in
JDBC interfaces. To enable you to do this in a database-independent fashion, JDBC requires
database vendors (such as those mentioned earlier in this chapter) to furnish a runtime
implementation of its interfaces. These implementations route your SQL calls to the database in the
proprietary fashion it recognizes. As the programmer, though, you do not ever have to worry about
how it is routing SQL statements. The facade provided by JDBC gives you complete freedom from
any issues related to particular database issues; you can run the same code no matter what database
is present.

1.3.1.3 Transaction management

Transaction management involves packaging related database transactions into a single unit and
handling any error conditions that result. To get through this book, you need only to understand
basic transaction management in the form of beginning a transaction and either committing it on
success or aborting it on failure. JDBC provides you with the ability to auto-commit any transaction
on the atomic level (that is, statement by statement) or wait until a series of statements have
succeeded (or failed) and call the appropriate commit (or rollback) method.

1.3.2 Database Technologies
A Java application can use one of three major database architectures:

o Relational database
e Object database
e Object-relational database

The overwhelming majority of today's database applications use relational databases. The JDBC
API is thus heavily biased toward relational databases and their standard query language, SQL.
Relational databases find and provide relationships between data, so they collide head-on with
object solutions such as Java, since object-oriented philosophy dictates that an object's behavior is
inseparable from its data. In choosing the object-oriented reality of Java, you need to create a
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translation layer that maps the relational world into your object world. While JDBC provides you
with access to relational databases, it leaves the issue of object-to-relational mapping up to you.

Object databases, on the other hand, do not attempt to separate object data from behavior. The best
way to think of an object database is as a permanent store of objects with which your applications
can interface. This object-oriented encapsulation of data, however, makes it difficult to relate data
as well as relational databases do. Additionally, with JDBC so tightly bound to SQL, it is difficult
to create JDBC drivers to run against an object database. As of the writing of this book, Sun, in
cooperation with the Object Database Management Group (ODMG), is working on a specification
for a Java object database API.

Object-relational databases enjoy a "best of both worlds" advantage by providing both object and
relational means of accessing data. Until recently, object relational databases have relied almost
entirely on C++ objects to act as their object store. With all of the excitement around Java, however,
object-relational vendors are starting to enable their systems to support database objects written and
extended in Java. In this realm, your Java objects do not need to map relational data into business
objects. For the sake of easy, ad hoc querying, however, an object-relational database also provides
complex relational queries; sometimes these queries can even be done in an ANSI SQL superset
language.

1.4 Database Programming with Java

While the marriage of Java and database programming is beneficial to Java programmers, Java also
helps database programmers. Specifically, Java provides database programmers with the following
features they have traditionally lacked:

o Easy object to relational mapping
e Database independence
e Distributed computing

If you are interested in taking a pure object approach to systems development, you may have run
into the cold reality that most of the world runs on relational databases into which companies have
often placed hefty investments. This leaves you trying to map C++ and Smalltalk objects to
relational entities. Java provides an alternative to these two tools that frees you from the proprietary
interfaces associated with database programming. With the "write once, compile once, run
anywhere" power that JDBC offers you, Java's database connectivity allows you to worry about the
translation of relational data into objects instead of worrying about how you are getting that data.

A Java database application does not care what its database engine is. No matter how many times
the database engine changes, the application itself need never change. In addition, a company can
build a class library that maps its business objects to database entities in such a way that
applications do not even know whether or not their objects are being stored in a database. Later in
the book I discuss building a class library that allows you to map the data you retrieve through the
JDBC API into Java objects.

Java affects the way you distribute and maintain an application. A traditional client/server
application requires an administrator responsible for the deployment of the client program on users'
desktops. That administrator takes great pains to assure that each desktop provides a similar
operating environment so that the application may run as it was intended to run. When a change is
made to the application, the administrator makes the rounds and installs the upgrade.
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The Java language employs the idea of the zero-install client. The object code for the entire
application, client and server, resides on the network. Since the JVM provides an application with a
guaranteed runtime environment, no administration is needed for the configuration of that
environment for individual applications. The users simply use a virtual machine interface such as
HotJava to locate the desired application. By clicking on the application icon, a user can run it
without even realizing the application was never stored on their local machine.

The traditional application makes a clear distinction between the locations where processing occurs.
In traditional applications, database access occurs on the server, and GUI processing occurs on the
client; the objects on the client machine talk to the database through a specialized database API. In
other situations, the client might talk to the server through a set of TCP/IP or UDP/IP socket APIs.
Either way, a wall of complex protocols divides the objects found on the client from those on the
server. Java helps tear down this wall between client and server through another piece of its
Enterprise platform, RMI.

RMI allows applications to call methods in objects on remote machines as if those objects were
located on the same machine. Calling a method in another object in Java is of course as simple as
the syntax object.method (arg). If you want to call that method from a remote machine without
RMI, however, you would have to write code that allows you to send an object handle, a method
name, and arguments through a TCP/IP socket, translate it into an object .method (arg) call on the
remote end, perform the method call, pass the return value back across the socket, and then write a
bunch of code to handle network failures. That is a lot of work for a simple method call, and I did
not even get into the issues you would have to deal with, such as passing object references as
arguments and handling garbage collection on each end. Finally, since you have written this
complex protocol to handle method calls across the network, you have serious rewriting to do if you
decide that a given object needs to exist on the client instead of the server (or vice versa).

With RMI, any method call, whether on the same machine or across the network, uses the same
Java method call syntax. This freedom to distribute objects across the network is called a distributed
object architecture. Other languages use much more complex protocols like Common Object
Request Broker Architecture (CORBA) and the Distributed Computing Environment (DCE). RMI,
however, is a Java-specific API for enabling a distributed architecture. As such, it removes many of
the complexities of those two solutions.

For a client/server database application, a distributed architecture allows the various parts of the
application to refer to the same physical objects when referring to particular objects in the data
model. For example, take an airline ticketing system that allows customers on the Internet to book
flights. Current web applications would have a user download a bunch of flight information as an
HTML page. If [ book the last seat on a flight that you are viewing at the same time, you will not
see my booking of that last seat. This is because on each client screen you simply see copies of data
from the database.

If you reconstruct this web application so that it uses RMI to retrieve data from a single flight object
on the server, you can allow any number of different customers to view the exact same plane
objects at the same time. In this way, you can be certain that all viewers see any change made to the
plane object simultaneously. When I book the last seat on that flight, the flight object makes an
RMI call to all clients viewing it to let them know another seat was booked.

1.4.1 Putting It All Together

The pieces of the story are now in place. You will be using JDBC for your database access and RMI
to distribute the objects that make up your application. This book covers the JDBC API in complete
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detail and discusses RMI as it pertains to the creation of distributed three-tier database applications.
To better use these APIs once you have gone beyond this book, I strongly recommend further
reading on these topics: object-oriented design methodologies, patterns in software development,
and general database programming.

Chapter 2. Relational Databases and SQL

Good sense is the most evenly shared thing in the world, for each of us thinks he is so well endowed
with it that even those who are the hardest to please in all other respects are not in the habit of
wanting more than they have. It is unlikely that everyone is mistaken in this. It indicates rather that
the capacity to judge correctly and to distinguish true from false, which is properly what one calls
common sense or reason, is naturally equal in all men, and consequently the diversity in our
opinions does not spring from some of us being more able to reason than others, but only from our
conducting our thoughts along different lines and not examining the same things.

— René Descartes, Discourse on the Method

Before you dive into the details of database programming in Java, I would like to take a chapter to
provide a basic discussion of relational databases for those of you who might have little or no
experience in this area. The subject of relational databases, however, is a huge topic that cannot
possibly be covered fully in this chapter. It is only designed to provide you with the most basic
introduction. Experienced database developers will find nothing new in this chapter; you will
probably want to skip ahead to Chapter 3.

2.1 What Is a Relational Database?

Programming is all about data processing; data is central to everything you do with a computer.
Databases—TIike filesystems—are nothing more than specialized tools for data storage. Filesystems
are good for storing and retrieving a single volume of information associated with a single virtual
location. In other words, when you want to save a WordPerfect document, a filesystem allows you
to associate it with a location in a directory tree for easy retrieval later.

Databases provide applications with a more powerful data storage and retrieval system based on
mathematical theories about data devised by Dr. E. F. Codd. Conceptually, a relational database can
be pictured as a set of spreadsheets in which rows from one spreadsheet can be related to rows from
another; in reality, however, the theory behind databases is much more complex. Each spreadsheet
in a database is called a table. As with a spreadsheet, a table is made up of rows and columns.

A simple way to illustrate the structure of a relational database is through a CD catalog. Let's say
that you have decided to create a database to keep track of your music collection. Not only do you
want to be able to store a list of your albums, but you also want to use this data later to help you
select music for parties. Your collection might look something like Table 2.1.

Table 2.1, A List of CDs from a Sample Music Collection

Artist Title Category Year
The Cure Pornography Alternative  |1983
Garbage Garbage Alternative 1996
Hole Live Through This Alternative {1994
Nine Inch Nails The Downward Spiral Industrial 1994
Public Image Limited Compact Disc Alternative  |1985
The Sex Pistols Never Mind the Bollocks, Here Come the Sex Pistols Punk 1977
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Skinny Puppy Last Rights Industrial 1992
Wire A Bell Is a Cup Until It Is Struck Alternative  |1989

Of course, you could simply keep this list in a spreadsheet. But what if you wanted to have Johnny
Rotten night? Nothing in this list tells you which music in your catalog features him. You might
have another spreadsheet that lists musicians and the bands to which they belong, but there is
nothing about such a spreadsheet that can provide an easy programmatic answer to your question.

Databases and Database Engines

Developers new to database programming often run into problems understanding just
what a database is. In some contexts, it represents a collection of common data like the
music database you are looking at in this chapter. In other contexts, however, it may mean
the software used to support that collection of data, a process instance of that software, or
even the server machine on which the process is running.

Technically speaking, a database really is the collection of related data and the
relationships supporting the data. The database software is the software—such as Oracle,
Sybase, MySQL, and UDB—that is used to access that data. A database engine, in turn, is
a process instance of the software accessing your database. Finally, the database server is
the computer on which the database engine is running.

I will continue to use the term database interchangeably to refer to any of these
definitions. It is important, however, to database programming to understand this
breakdown.

With a database, you could easily ask the question "Can you give me all compact discs in my
collection with which Johnny Rotten was involved?" We will formally ask that question in a
minute. To make asking that question easier, however, you have to design your database to store the
information you need so that you can relate compact discs to individual musicians. You might
create another table called musicians that stores a list of musicians. For your purposes, you will
store only last names, first names, and nicknames in this list. However, you could store more
information, such as birthdays. Table 2.2 shows a part of your list.

Table 2.2, The Data in the Musicians Table

Last Name First Name Nickname
Jourgenson Al

Lydon John Johnny Rotten
Reznor Trent

Smith Robert

Nothing in these two lists relates musicians to bands, much less musicians to compact discs.
Another problem you can see in this list is that Robert Smith is a very common name, and there are
likely multiple artists who have that name. How do you know which Robert Smith should be related
to which compact disc? Database tables generally have one or more columns called keys that
uniquely identify each row. The key of the albums table could be the CD title; it is not uncommon,
however, for the same title to be used for different albums by different bands. The simplest thing to
do is to add another column to serve as the key column—Iet's call it an album ID. This column will
just be a sequential list of numbers. As you add new discs to the collection, increment the album ID
by one and insert that information. Thus album 1 is The Cure's Pornography, album 2 is Garbage's
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Garbage, album 3 is Hole's Live Through This, etc. You can do the same thing with the musicians
table so that you have a musician ID for each musician.

It will now be easier to relate specific musicians to specific album titles. You still need to provide
sufficient data in the proper format for you to ask your question. Specifically, you need to create a
bands table that stores information about bands. Furthermore, you should remove each band as a
column in the albums table since that information is now stored in the bands table. You are up to
three tables: albums, musicians, and bands. Each table has an ID field that serves only to uniquely
identify each row. The result is the data model shown in Figure 2.1.

Figure 2.1. The data model for the sample compact disc database

=

band_id =~ album_id

musicians_id

A data model is a picture of your database tables—sometimes refered to as entities —and how they
relate to one another. Your data model tells you the following things:

Each band has one or more albums

Each album belongs to exactly one band

Each band contains one or more musicians

Each musician is a member of one or more bands

This model is called a logical data model . A logical data model is a type of data model that tells
you what you are modeling. You need to get from what you are modeling, to how you are going to
model it to the physical data model. To implement this system, you need to take a few more steps.
The first step is to add a column to the albums table representing the band ID for the band that
produced that CD. This way, you are relating a row in the albums table to a row in the bands table.

The complex part of your data model is the many-to-many relationship between bands and
musicians. You cannot simply stick a musician ID in the bands table nor can you stick a band ID in
the musicians table. This relationship is traditionally captured through something called a cross-
reference table . This table, which you will call band musician, contains two columns: band ID and
musician ID. Unlike your other tables, which represent database entities, the rows in this table
represent relationships between rows in the bands and musicians tables. If John Lydon is
represented by musician ID 2, Public Image Limited is band ID 5, and the Sex Pistols are band ID
6, the band musician table would look like Table 2.3.

Table 2.3, A Portion of the band_musician Table

Band ID Musician ID
5 2
6 2
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2.2 An Introduction to SQL
ﬁ SQL keywords are case-insensitive, meaning that SELECT and select are treated exactly the same.

Depending on your database, however, table and column names may or may not be case-insensitive. In
addition, the space between words in a SQL statement is unimportant. You can have a newline after each
word, several spaces, or just a single space. Throughout this book I use the convention of placing SQL
keywords in all capitals and separating single SQL statements across multiple lines for readability.

How do you get the data into the database? And how do you get it out once it is in there? All major
databases support a standard query language called Structured Query Language (SQL). SQL is not
much like any programming language you might be familiar with. Instead, it is more of a structured
English for talking to a database. A SQL query to the album titles from your database would look
like this:

SELECT title FROM albums

In fact, much of the simplest database access comes in the form of equally simple SQL statements.
Most of what you will do in SQL boils down to four SQL commands: SELECT, INSERT, UPDATE, and
DELETE. You can issue SQL statements in several ways. The simplest, quickest way is through a
SQL command-line tool. Each database engine comes with its own. Throughout most of this book,
however, you will send your SQL as Java strings to JDBC methods.

string constants, and double quotation marks (") are used to show significant space, such as in column

I should also make a couple of other syntactic notes. First, the single quotation mark (') is used to mark
1 names that contain spaces in them.

2.2.1 CREATE

Before you get into the four most common SQL statements, you need to actually create the tables in
which your data will be stored. The major database engines provide GUI utilities that allow you to
create tables without issuing any SQL. It is nevertheless good to know the SQL CREATE statement
that handles the creation of database entities. Unfortunately, the exact syntax of this command is a
little database dependent. The basic form is:

CREATE TABLE table name (
column name column type column modifiers,
.7
column name column type column modifiers)

Using mSQL, the database engine used throughout much of this book, the musicians table might be
created through the following statement:

CREATE TABLE musicians (
musician id INT,
last name CHAR(40),
first name CHAR(40),
nickname CHAR (40))

The database-dependent part of the CREATE statement lies in the column modifiers. These might be
modifiers such as NOT NULL, PRIMARY KEY, or other modifiers that say something specific about the
column and the kind of data it can take. You should read the SQL manual that comes with your
database for specific information about column modifiers.
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2.2.2 INSERT
With the tables in place, you use the INSERT statement to add data to them. Its form is:

INSERT INTO table name(column name, ..., column name)
VALUES (value, ..., value)

The first column name matches to the first value you specify, the second column name to the
second value you specify, and so on for as many columns as you are inserting. If you fail to specify
a value for a column that is marked as NOT NULL, you will get an error on insert.

You can now add Johnny Rotten into the database using the following SQL:

INSERT INTO musicians(musician_ id, last name, first name, nickname)
VALUES (2, 'Lydon', 'John', 'Johnny Rotten')

You have to repeat this step for each row you wish to add to each table.
2.2.3 UPDATE

The uPDATE statement enables you to modify data that you previously inserted into the database.
The upDATE syntax looks like this:

UPDATE table name

SET column name = value,
.7
column name = value
WHERE column name = value

This statement introduces the wHERE clause. It is used to help identify one or more rows in the
database. For example, if you had made a mistake entering the year in which The Downward Spiral
was released, you would issue the following statement:

UPDATE albums
SET year = 1994
WHERE album id = 4

The wHERE column in this statement uniquely identifies the row where album id is: the album ID
for The Downward Spiral, which is 4. The UPDATE statement then sets the year column to 1994 for
that one row.

The wHERE clause is not limited to identifying single rows. Perhaps you want to add another music
category called "old music" and set all albums older than 1980 to that category. The appropriate
SQL would look like this:

UPDATE albums
SET category = 'old music'
WHERE year < 1980

You can leave out the wHERE clause of SQL commands that allow wHERE clauses. If you
do this, however, your statement will operate on every relevant row. If you left out the
WHERE year < 1980 in the old music example, you would make every album category
change to "old music." Accidentally leaving out a wHERE clause can create disastrous
results when you are using the DELETE command!
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2.2.4 DELETE
The pELETE command looks a lot like the UPDATE statement. Its syntax is:

DELETE FROM table name
WHERE column name = value

Instead of changing particular values in the row, DELETE removes the entire row from the table.
When you sell The Downward Spiral, you would issue the command:

DELETE from albums
WHERE album id = 4

2.2.5 SELECT

The most common SQL command you will use is the SELECT statement. It allows you to select
specific rows from the database based on search criteria. It takes the following form:

SELECT column name, ..., column name
FROM table name
WHERE column name = value

Retrieving all of the industrial albums from the a/bums table would thus appear as:

SELECT title
FROM albums
WHERE category = 'industrial'

2.2.6 Joins and Subqueries

I still have not answered the question of how you get all of the albums in which Johnny Rotten was
involved. No simple seLECT statement following the syntax I outlined above will handle that. The
SELECT statement allows you to perform some very complex queries; this is in fact the very power
of a relational database. Among the most common complex SELECT statements is the join. A join
enables you to create a sort of virtual table on the fly that contains data from two or more tables. In
the CD collection, a simple join might take the form of a search for all alternative bands:

SELECT bands.band name

FROM bands, albums

WHERE albums.category 'alternative'
AND bands.band id = albums.band id

The newest thing you will notice here is the prefixing of table names before the column names. You
need to take this step since you relate the a/lbums and bands tables through the band id value in
both tables. In this example, you selected the names of bands from the hands table whose band ID
appears in the albumstable with "alternative" as a category.

But your target query is trying to relate album titles to musicians, and your data provides no direct
relationship between albums and musicians. To accomplish this task you need to formulate a
subquery’—a query within a query. You specifically need to select all of Johnny Rotten's bands
and then get the album titles associated with those bands. Your first query is therefore the query that
selects all bands associated with Johnny Rotten (musician ID 2). The main query, the one that
provides you with the CD titles, uses the band IDs from the first query and selects all album titles
for those band IDs:

page 21



JDBC and Java 2™ edition

' Not all databases support subqueries. As of the writing of this book, for example, MySQL does not support subqueries, though the feature should be added
soon.

SELECT title
FROM albums,
WHERE band id IN
(SELECT bands.band id
FROM bands, band musician
WHERE band musician.musician id = 2
AND bands.band id = band musician.band id)

2.2.7 Transaction Logic

Often you will want to issue many updates or inserts together as part of a single transaction. When
adding a new band, for example, you will want to add all musicians in that band together at once.
Unfortunately, as with many things in the computer world, individual SQL statements can fail for
various reasons. The most common reason is a network problem. No matter what, you will find that
errors do occur when issuing database statements, and an error in the middle of multiple related
SQL statements can leave you with corrupt data.

SQL allows you to specify a set of SQL commands that are supposed to be executed together or not
at all through transaction management. A transaction is one or more SQL statements that should be
treated as a single unit of work. If one of the statements that form the transaction fails, then the
whole transaction needs to be aborted, including any statements that were successfully executed up
to the failure. If the whole series of statements that form the transaction succeeds, then a signal is
sent to the database to make the effects of the transaction permanent.

An abort from a transaction is called a ROLLBACK , and the notification to make a transaction
permanent is called a comm1T. Some databases start off in something called auto-commit mode. In
this mode, each statement is implicitly committed to the database as a complete transaction as it is
sent to the database. If you are not in auto-commit mode, the database waits for you to send an
explicit coMMIT or ROLLBACK. If you send a comm1T, any changes you made are reflected in the
database permanently. A ROLLBACK, however, returns the database to its state after the last comMIT.

Transaction logic will be fully illustrated in Chapter 3 and Chapter 4.

2.3 A Note on SQL Versions

This book deals almost exclusively with the current, widespread version of SQL, SQL2 (also called
SQL/92). Part of the JDBC specification is that SQL2 is its supported SQL version. A newer and
not universally supported SQL specification now exists, SQL3 (SQL/99). Among its most
fundamental changes is support for abstract data types—an extremely useful change for developers
programming in object-oriented languages like Java.

Newer versions of some databases—especially object-relational databases—now support some
parts of the SQL3 specification. To take advantage of this important power in newer databases, the
new JDBC 2.0 specification has added some extra features. I will note instances when you
encounter SQL3-specific functionality, but you should be aware that these SQL calls are bleeding-
edge SQL and thus unlikely to be supported by your particular database engine.

Chapter 3. Introduction to JDBC
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These common thoughts are expressed in a shared public language, consisting of shared signs...a
sign has a "sense" that fixes the reference and is "grasped by everybody" who knows the language...

— Noam Chomsky, Language and Thought

Database programming has traditionally been a technological Tower of Babel. You are faced with
dozens of available database products, and each one talks to your applications in its own private
language. If your application needs to talk to a new database engine, you have to teach it (and
yourself) a new language. As Java programmers, however, you should not worry about such
translation issues. Java is supposed to bring you the ability to "write once, compile once, and run
anywhere," so it should bring it to you with database programming, as well.

SQL was a key first step in simplifying database access. Java's JDBC API builds on that foundation
and provides you with a shared language through which your applications can talk to database
engines. Following in the tradition of its other multi-platform APIs, such as the AWT, JDBC
provides you with a set of interfaces that create a common point at which database applications and
database engines can meet. This chapter will discuss the basic interfaces that JDBC provides.

3.1 What Is JDBC?

Working with leaders in the database field, Sun developed a single API for database access—JDBC.
As part of this process, they kept three main goals in mind:

e JDBC should be a SQL-level APIL.
o JDBC should capitalize on the experience of existing database APIs.
o JDBC should be simple.

A SQL-level API means that JDBC allows you to construct SQL statements and embed them inside
Java API calls. In short, you are basically using SQL. But JDBC lets you smoothly translate
between the world of the database and the world of the Java application. Your results from the
database, for instance, are returned as Java objects, and access problems get thrown as exceptions.
Later in the book, you will go a step further and talk about how you can completely hide the
existence of the database from a Java application using a database class library.

Because of the confusion caused by the proliferation of proprietary database access APIs, the idea
of a universal database access API to solve this problem is not new. In fact, Sun drew upon the
successful aspects of one such API, Open DataBase Connectivity (ODBC). ODBC was developed
to create a single standard for database access in the Windows environment. Although the industry
has accepted ODBC as the primary means of talking to databases in Windows, it does not translate
well into the Java world. First of all, ODBC is a C API that requires intermediate APIs for other
languages. But even for C developers, ODBC has suffered from an overly complex design that has
made its transition outside of the controlled Windows environment a failure. ODBC's complexity
arises from the fact that complex, uncommon tasks are wrapped up in the API with its simpler and
more common functionality. In other words, in order for you to understand a little of ODBC, you
have to understand a lot.

In addition to ODBC, JDBC is heavily influenced by existing database programming APIs, such as
X/OPEN SQL Call Level Interface (CLI). Sun wanted to reuse the key abstractions from these
APIs, which would ease acceptance by database vendors and capitalize on the existing knowledge
capital of ODBC and SQL CLI developers. In addition, Sun realized that deriving an API from
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existing ones can provide quick development of solutions for database engines that support the old
protocols. Specifically, Sun worked in parallel with Intersolv to create an ODBC bridge that maps
JDBC calls to ODBC calls, thus giving Java applications access to any database management
system (DBMS) that supports ODBC.

want to invest in anything beyond the Microsoft Access database that comes with Microsoft Office.
When developing for production sites, however, you almost certainly want to move to a JDBC driver that
is native to your deployment database engine.

ﬁ The JDBC-ODBC bridge is a great tool for developers who are interested in learning JDBC but may not

JDBC attempts to remain as simple as possible while providing developers with maximum
flexibility. A key criterion employed by Sun is simply asking whether database access applications
read well. The simple and common tasks use simple interfaces, while more uncommon or bizarre
tasks are enabled through specialized interfaces. For example, three interfaces handle a vast
majority of database access. JDBC nevertheless provides several other interfaces for handling more
complex and unusual tasks.

3.1.1 The Structure of JDBC

JDBC accomplishes its goals through a set of Java interfaces, each implemented differently by
individual vendors. The set of classes that implement the JDBC interfaces for a particular database
engine is called a JDBC driver. In building a database application, you do not have to think about
the implementation of these underlying classes at all; the whole point of JDBC is to hide the
specifics of each database and let you worry about just your application. Figure 3.1 illustrates the
JDBC architecture.

Figure 3.1. The JDBC architecture
ﬁ.ppl‘l;uﬁul Appianﬁun
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If you think about a database query for any database engine, it requires you to connect to the
database, issue your SELECT statement, and process the result set. In Example 3.1, you have the
full code listing for a simple SELECT application from the Imaginary JDBC Driver for mSQL." [
wrote this driver for the Dasein Project (http://www.dasein.org). This application is a single class
that gets all of the rows from a table in an mSQL database located on my Solaris box. First, it
connects to the database by getting a database connection under my user id, borg, from the JDBC
DriverManager class. It uses that database connection to create a statement object that performs
the SELECT query. A Resultset object then provides the application with the key and va1 fields
from the fest table.

' mSQL stands for Mini-SQL. It is a small database that supports a subset of SQL and is ideal for systems that need a database that can operate with few
system resources. You can get more information on it at http://www.Hughes.com.au or from the O'Reilly book MySQL and mSQL, which I coauthored with
Randy Jay Yarger and Tim King.
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Example 3.1. Simple SELECT Application from the Imaginary mSQL-JDBC mSQL
Driver

import java.sqgl.*;

public class Select {
public static void main (String args[]) {
String url = "jdbc:msqgl://carthage.imaginary.com/ora";
Connection con = null;

try |
String driver = "com.imaginary.sqgl.msql.MsglDriver";
Class.forName (driver) .newInstance( );
}
catch( Exception e ) {
System.out.println("Failed to load mSQL driver.");
return;
}
try {
con = DriverManager.getConnection (url, "borg", "");
Statement select = con.createStatement ( );
ResultSet result = select.executeQuery
("SELECT test id, test val FROM test");
System.out.println ("Got results:");
while (result.next( )) { // process results one row at a time
int key;

String wval;

key = result.getInt(l);

if( result.wasNull( ) ) {
key = -1;

}

val = result.getString(2);

if( result.wasNull( ) ) {
val = null;

}

System.out.println("key = " + key);
System.out.println("val = " + val);
}
}
catch( Exception e ) {
e.printStackTrace( );
}
finally {
if( con != null ) {
try { con.close( ); }
catch( Exception e ) { e.printStackTrace( ); }

}

If you already have Java experience, you should be able to understand the flow of the code in
Example 3.1 without knowing any JDBC. Other than the string that loads the mSQL-JDBC driver,
there are no references to specific database engine classes. Instead, the code simply uses JDBC
interfaces to provide a fagade for the DBMS-specific implementation. The JDBC implementation,
in turn, performs the actual database access somewhere behind the scenes. Figure 3.2 is a UML
class diagram of the basic JDBC classes and interfaces.

Figure 3.2. The basic classes and interfaces of the JDBC API
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In the simple application presented in Example 3.1, the select class asks the JDBC
DriverManager to hand it the proper database implementation based on a database URL. The
database URL looks similar to other Internet URLs. The actual content of the URL is loosely
specified as jdbc:subprotocol:subname. The subprotocol identifies which driver to use, and the
subname provides the driver with any required connection information. For the Imaginary JDBC
Implementation for mSQL used to test Example 3.1, the URL is jdbc:msql://carthage.-
.imaginary.com/ora . In other words, this URL says to use the mSQL-JDBC driver to connect to the
database ora on the server running at the default port on carthage.imaginary.com. Each URL,
however, is specific to the JDBC implementation being sought, so I can't say anything more explicit
that will tell you exactly what the URL for your database will be. You should find the URL format
for your driver in the documentation that comes with it. Whatever its format, the primary function
of a database URL is to uniquely identify the driver needed by the application and pass that driver
any information it needs to connect to the proper database.

3.1.2 Databases and Drivers

In putting together the examples in this book, I used both an mSQL database for the simple
examples in this chapter and an Oracle database for the more complex examples in Chapter 4. If
you do not have a corporate pocketbook to back up your database purchase, mSQL or other
free/cheap database solutions such as MySQL might prove more feasible. You should keep in mind,
however, that mSQL does not allow you to abort transactions and does not support the stored
procedures used in Chapter 4. Whatever your database choice, you must set up your database
engine, create a database, and create the tables shown in the data model for each example before
you can begin writing JDBC code. The examples for this book include scripts to create support
tables for mSQL, MySQL, and Oracle.

Once your database engine is installed and your database is all set up, you will need a JDBC driver
for that database engine. You can find an mSQL-JDBC driver at
http://www.imaginary.com/Java/mSQL-JDBC. The more commercial database engines such as
Oracle have commercial JDBC drivers. Most of them, however, allow you to have a free trial period
for experimenting with the driver. Follow the install instructions for the driver you choose, and
remember that some JDBC drivers require to you install native code on client machines. To help
you understand what different drivers require, Sun has defined the driver-categorization system
shown in Figure 3.3.
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Figure 3.3. The different kinds of JDBC drivers
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Type 1

These drivers use a bridging technology to access a database. The JDBC-ODBC bridge that
comes with JDK 1.2 is a good example of this kind of driver. It provides a gateway to the
ODBC API. Implementations of this API in turn do the actual database access. Bridge
solutions generally require software to be installed on client systems, meaning that they are
not good solutions for applications that do not allow you to install software on the client.

Type 2

Type 2 drivers are native API drivers. This means that the driver contains Java code that
calls native C or C++ methods provided by the individual database vendors that perform the
database access. Again, this solution requires software on the client system.

Type 3

Type 3 drivers provide a client with a generic network API that is then translated into
database-specific access at the server level. In other words, the JDBC driver on the client
uses sockets to call a middleware application on the server that translates the client requests
into an API specific to the desired driver. As it turns out, this kind of driver is extremely
flexible, since it requires no code installed on the client and a single driver can actually
provide access to multiple databases.

Type 4

Using network protocols built into the database engine, type 4 drivers talk directly to the
database using Java sockets. This is the most direct pure Java solution. Because these
network protocols are almost never documented, this type of driver will almost always come
only from the database vendor.

Table 3.1 lists the different drivers, along with their vendor and type, that were public at the time of
this book's publication. As I write this chapter, most of these drivers exist only for JDBC 1.2 (JDK
1.1.x). By the time you read this, most drivers will hopefully have JDBC 2.0 (JDK 1.2/Java 2)
versions. See http://splash.javasoft.com/jdbc/jdbe.drivers.html for a current list of JDBC drivers and
the versions they support.

Table 3.1, A List of JDBC Driver Vendors

Vendor Type |Supported Databases

Adabas D 4 ADABAS D

Agave Software Design |3 Oracle, Sybase, Informix, ODBC-supported databases
Altera Software 4 Altera SQL Server

Asgard Software 3 Unisys A series DMSII database
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BEA WebLogic 2 Oracle, Sybase, MS SQL Server

BEA WebLogic 3 ODBC-supported databases

BEA WebLogic 4 MS SQL Server, Informix

Caribou Lake Software 3 Ingres, Openlngres, Oracle

Centura Software 4 Centura SQLBase

Cloudscape 4 JBMS

Compaq 2,3 |Nonstop SQL/MP

Ensodex, Inc. 3 ODBC-supported databases

FormWeb, Inc. 4 FormWeb

GIE Dyade - RMI Bridge for remote JDBC access

GNU 4 MySQL

GWE Technologies 4 MySQL

Hit Software 4 DB2, DB2/400

Iggige"tmmc GmbH& 1y IpB), VSAM, IMS-DB, DL/1

IBM i’ 3 DB2

IDS Software 3 Oracle, Sybase, MS SQL Server, MS Access, Informix, ODBC-supported databases

I-Kinetics 3 Oracle, Informix, Sybase, ODBC-supported databases

Imaginary 4 mSQL, MySQL

i-net software 4 MS SQL Server

Information Builders 3 ECB

Informix Corporation 4 Informix

InterBase 3 InterBase

InterSoft 3 Essentia

Intersolv 2 DB2, Ingres, Informix, Oracle, MS SQL Server, Sybase

JavaSoft 1 ODBC-supported databases

KonaSoft, Inc. 3,4 |Sybase, Oracle, Informix, SQL Anywhere

Iéz)l)ff‘;tzrintegratlon 3 Most PICK flavors including VMARK, Unidata, General Automation, Pick systems

Lotus Development 2 Domino

NetAway 3 DB2, Oracle, Informix, MS SQL Server, Sybase, ODBC-supported databases

Nogginware Corporation |3 ODBC-supported databases

OpenLink 3 CA-Ingres, Informix, MS SQL Server, Oracle, PostgreSQL, Progress, Unify, Solid,
ODBC-supported databases

Oracle Corporation 2,4 |Oracle

Recital Corporation 3 DB2/6000, Informix, Ingres, Oracle, ODBC-supported databases

Recital Corporation 4 Recital, Xbase, CISAM, RMS

SAS Institute, Inc. 3,4 |SAS, and via SAS/ACCESS, Oracle, Informix, Ingres, and ADABAS

SCO 3 Informix, Oracle, Ingres, Sybase, InterBase

Simba Technologies, Inc. |3 Oracle, Sybase, MS SQL

Software AG 4 ADABAS D

izggnaiog;natlon 4 Solid Server

StarQuest Software 1 DB2/MVS, DB2/400, SQL/DS, DB2/CS, DB2 Universal Database

Sybase 3.4 Syba§e SQL Server, SQL Anywhere, Sybase 1Q, Replication Server and Sybase

’ OmniCONNECT-supported databases

Symantec 3 Oracle, Sybase, MS SQL Server, MS Access, SQL Anywhere, ODBC-supported
databases

ThinWeb SoftWare - All JDBC and ODBC-supported databases

tjFM 4 MySQL
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. ADABAS, DB2, Informix, Ingres, Oracle, Rdb, MS SQL Server, Sybase, and legacy
Trifox, Inc. 3 .
systems via GENESIS
Visigenic 3 ODBC-supported databases
XDB Systems, Inc. 1,3 |ODBC-supported databases
Yard Software GmbH 4 YARD-SQL Database

3.1.3 Alternatives to JDBC

Without JDBC, only disparate, proprietary database access solutions exist. These proprietary
solutions force the developer to build a layer of abstraction on top of them in order to create
database-independent code. Only after that abstraction layer is complete can the developer actually
write the application. In addition, the experience you have with that abstraction layer does not
translate immediately to other projects or other employers who are almost certainly using their own
abstraction layers to provide access to a variety of database engines.

Of course, the ODBC specification exists to provide this universal abstraction layer for languages
such as C and C++, as well as popular development tools such as Delphi, PowerBuilder, and
VisualBasic. Unfortunately, ODBC does not enjoy the platform independence of Java. Using the
JDBC interface design, however, your server application can pick the database at runtime based on
which client is connecting. Imagine, for example, that you are building a new application against an
Informix database to replace an old application running against an Oracle database. Because of the
complexity of the system, you want to make the transition in phases. Once its data has been
converted to Informix, all you have to do to run the application against the new database is provide
it with different runtime configuration values—the JDBC URL and driver name. No new code
needs to be written for the migration.

Many of the major database vendors have banded together to create an alternative solution to JDBC
called SQLJ. SQLJ is a specification for writing embedded SQL in Java applications that a
preprocessor can read and turn into JDBC calls. It is important to note that SQLJ is not an approved
Java standard for database access, but instead an alternative based on old, outmoded forms of
database access. The SQLJ paradigm is a familiar paradigm for C and COBOL programmers, but
very much counter to the object-oriented nature of Java.

Of course, nothing forces you to use a relational database. Object and object-relational database
engines are gaining acceptance every day. If you use an object database, JDBC is probably not the
right database access solution for you. You should instead look to the forthcoming OMG-approved
Java access protocol. For object-relational databases, the answer usually depends on the origins of
your database engine. For relational database engines such as Oracle that use object extensions,
JDBC is still probably the right answer. Object databases that have SQL frontends, however, may
have a better Java approach.

3.2 Connecting to the Database

Now I am going to dive into the details about JDBC calls and how to use them. The examples in
this book should run on your system regardless of the database or driver you use. The one phase
when it is hard to achieve portability is the first step of connecting, because you have to specify a
driver. I'll discuss that first to get it out of the way.

Figure 3.4 shows how an application uses JDBC to talk to one or more databases without knowing

the details concerning the driver implementation for that database. An application uses JDBC as an
interface through which it passes all its database requests.
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Figure 3.4. JDBC shields an application from the specifics of individual database
implementations
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When you write a Java database applet or application, the only driver-specific information JDBC
requires from you is the database URL. You can even have your application derive the URL at
runtime—based on user input or applet parameters.

Connection Troubles

The JDBC Connection process is the most difficult part of JDBC to get right. The API
itself is fairly straightforward, but many "gotchas" hide right beneath the surface. The

new JDBC Standard Extension discussed in Chapter 5, will cover a simplified way of
making database connections that avoids many of these problems. Unfortunately, few

drivers support the JDBC Optional Package at this time. If you run into problems just

making a connection, check if they match any of the following:

Connection fails with the message "Class not found"

This message usually results from not having the JDBC driver in your CLASSPATH.
You should remember to enter .zip and .jar files explicitly into a cLAsSPATH. If
you put all your .class files and the mSQL-JDBC.jar file containing the mSQL-
JDBC driver into C:\ /ib, your cLASspATH should read C:\ lib; C:\ lib\ mSQL-
JDBC jar.

Connection fails with the message "Driver not found"

You did not register your JDBC driver with the briverManager class. This
chapter describes several ways to register a JDBC driver. Sometimes developers
using the Class. forName () method of registering a JDBC driver encounter an
inconsistency between the JDBC specification and some JVM implementions.
You should thus use the class. forName () .newInstance () method as a
workaround.

Using the database URL and whatever properties your JDBC driver requires (generally a user ID
and password), your application will first request a java.sqgl.Connection implementation from
the DriverManager . The DriverManager in turn will search through all of the known
java.sql.Driver implementations for the one that connects with the URL you provided. If it
exhausts all the implementations without finding a match, it throws an exception back to your
application.
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Once a Driver recognizes your URL, it creates a database connection using the properties you
specified. It then provides the DriverManager with a java.sqgl.Connection implementation
representing that database connection. The DriverManager then passes that Connection object
back to the application. In your code, the entire database connection process is handled by this one-
liner:

Connection con = DriverManager.getConnection (url, uid, password);

Of course, you are probably wondering how the JDBC priverManager learns about a new driver
implementation. The briverManager actually keeps a list of classes that implement the
java.sql.Driver interface. Somehow, somewhere, something needs to register the briver
implementations for any potential database drivers it might require with the briverManager. JDBC
requires a Driver class to register itself with the briverManager when it is instantiated. The act of
instantiating a Driver class thus enters it in the DriverManager's list. Instantiating the driver,
however, is only one of several ways to register a driver:

Explicitly call new to load your driver's implementation of Driver

In other words, you hardcode the loading of a briver implementation in your application.
This alternative is the least desirable since it requires a rewrite and recompile if your
database or database driver changes.

Use the jdbc.drivers property

The priverManager will load all classes listed in this property automatically. This
alternative works well for applications with a command-line interface, but might not be so
useful in GUI applications and applets. This is because you can specify properties at the
command line or in environment variables. While environment variables do work for GUI
applications, you cannot rely on them in Java applets.

Load the class using C lass.forName ("DriverimplementationClass") newlnstance ( );

This complex expression is a tool for dynamically creating an instance of a class when you
have some variable representing the class name.2 Because a JDBC driver is required to
register itself whenever its static initializer is called, this expression has the net effect of
registering your driver for you.

2 Actually, Class . forName ("classname") is supposed to be sufficient. Unfortunately, some Java virtual machines do not

actually call the static initializer until an instance of a class is created. As a result, newInstance () should be called to guarantee that the
static initializer is run for all virtual machines.

I use the third alternative almost exclusively in the examples in the first half of this book since it
does not require hardcoded class names and it runs well in all Java environments. In real-world

applications, I use either this method along with a properties file from which I load the name of the
driver or the method I describe in Chapter 5.

3.2.1 The JDBC Classes for Creating a Connection

As Example 3.2 illustrates, JDBC uses one class (java.sqgl.DriverManager) and two interfaces
(java.sqgl.Driver and java.sqgl.Connection) for connecting to a database:

java.sqgl.Driver
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Unless you are writing your own custom JDBC implementation, you should never have to
deal with this class from your application. It simply gives JDBC a launching point for
database connectivity by responding to DriverManager connection requests and providing
information about the implementation in question.

java.sql.DriverManager

Unlike most other parts of JDBC, briverManager is a class instead of an interface. Its main
responsibility is to maintain a list of Driver implementations and present an application with
one that matches a requested URL. The DriverManager provides registerDriver () and
deregisterDriver ( ) methods, which allow a Driver implementation to register itself
with the DriverManager or remove itself from that list. You can get an enumeration of
registered drivers through the getbrivers () method.

java.sql.Connection

The connection class represents a single logical database connection. In other words, you
use the connection class for sending a series of SQL statements to the database and
managing the committing or aborting of those statements.

Example 3.2 puts the process of connecting to the database into a more concrete format.

Example 3.2. A Simple Database Connection

import java.sgl.Connection;
import java.sql.DriverManager;
import java.sqgl.SQLException;

/

P T T

The SimpleConnection class is a command line application that accepts
the following command line:

java SimpleConnection DRIVER URL UID PASSWORD

If the URL fits the specified driver, it will then load the driver and
get a connection.

public class SimpleConnection {

static public void main(String argsl[]) {

Connection connection = null;

// Process the command line
if( args.length !'= 4 ) {
System.out.println ("Syntax: java SimpleConnection " +
"DRIVER URL UID PASSWORD") ;
return;
}
try { // load the driver

Class.forName (args[0]) .newInstance( );
}
catch( Exception e ) { // problem loading driver, class not exist?
e.printStackTrace( );
return;
}
try {
connection = DriverManager.getConnection(args[l], args([2], args[3]);

System.out.println ("Connection successful!");
// Do whatever queries or updates you want here!!!

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

finally {
if ( connection != null ) {
try { connection.close( ); }

catch( SQLException e ) {
e.printStackTrace( );

}

In connecting to the database, this example catches a sQLException. This is a sort of catch-all
exception for database errors. Just about any time something goes wrong between JDBC and the
database, JDBC throws a sQLException. In addition to the information you commonly find in Java
exceptions, SQLException provides database-specific error information, such as the sorstate
value and vendor error code. In the event of multiple errors, the JDBC driver "chains" the
exceptions together. In other words, you can ask any soLException if another exception preceded
it by calling getNextException ().

3.3 Basic Database Access

Now that you are connected to the database, you can begin making updates and queries. The most
basic kind of database access involves writing JDBC code when you know ahead of time whether
the statements you are sending are updates (INSERT, UPDATE, Of DELETE) or queries (SELECT). In the
next chapter, you will discuss more complex database access that allows you to execute statements
of unknown types.

Basic database access starts with the connection object you created in the previous section. When
this object first gets created, it is simply a direct link to the database. You use a Connection object
to generate implementations of java.sql.Statement tied to the same database transaction. After
you have used one or more statement objects generated by your Connection, you can use it to
commit or rollback the statement objects associated with that connection.

A statement is very much what its name implies—a SQL statement. Once you get a Statement
object from a Connection, you have what amounts to a blank check that you can write against the
transaction represented by that Connection. You do not actually assign SQL to the statement until
you are ready to send the SQL to the database.

This is when it becomes important to know what type of SQL you are sending to the database,
because JDBC uses a different method for sending queries than for sending updates. The key
difference is the fact that the method for queries returns an instance of java.sql.ResultSet,
while the method for nonqueries returns an integer. A ResultSet provides you with access to the
data retrieved by a query.

3.3.1 Basic JDBC Database Access Classes

JDBC's most fundamental classes are the Connection, the Statement, and the Resultset. You
will use them everytime you write JDBC code. This book has already discussed the details of the
Connection class.

java.sgl.Statement
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The statement class is the most basic of three JDBC classes representing SQL statements.
It performs all of the basic SQL statements the book has discussed so far. In general, a
simple database transaction uses only one of the three statement execution methods in the
Statement class. The first such method, executeQuery (), takes a SQL string as an
argument and returns a ResultSet object. This method should be used for any SQL calls
that expect to return data from the database. Update statements, on the other hand, are
executed using the executeUpdate ( ) method. This method returns the number of affected
TOWS.

Finally, the statement class provides an execute () method for situations in which you do
not know whether the SQL being executed is a query or update. This usually happens when
the application is executing dynamically created SQL statements. If the statement returns a
row from the database, the method returns true. Otherwise it returns false. The application
can then use the getResultset () method to get the returned row.

java.sqgl.ResultSet

A Resultset is one or more rows of data returned by a database query. The class simply
provides a series of methods for retrieving columns from the results of a database query. The
methods for getting a column all take the form:

type get type(int | String)

in which the argument represents either the column number or column name desired. A nic