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Introduction

Give required class path.

CLASSPATH=C:\jdk1.2.2;C:\jdk1.2.2\bin;C:\jdk1.2.2\lib;c:\jsdk2.1\server.jar;c:\jsdk2.1\servlet.jar;C:\jdk1.2.2\jre\lib\rt.jar;;d:\javawebserver2.0\servelets\sunexamples;

start webserver

go javawebserver2.0/bin double click httpdnojre.exe or httpd.exe

to stop ctrl +c

http://localhost:9090/

admin,admin as uname and password

http://localhost:8080/servlet/BasicServlet.class

////enter five nos and find sum

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.util.*;

public class BasicServlet extends HttpServlet {

 public void init(ServletConfig config) throws ServletException {

    // Always pass the ServletConfig object to the super class

    super.init(config);

  }

  //Process the HTTP Get request

  public void doGet(HttpServletRequest request, HttpServletResponse response)

    throws ServletException, IOException {

    response.setContentType("text/html");

    PrintWriter out = response.getWriter();

    out.println("<html>");

    out.println("<head><title>BasicServlet</title></head>");

 out.println("<body>");

    // Prints the REQUEST_METHOD sent by the client

    out.println("Your request method was " + request.getMethod() + "<br>");

      out.println("<form name=f1 action=BasicServlet.class method=POST> <br>");  

out.println("enter 5 numbers<br>");

out.println("<input type=text name=n1><br>"); 

out.println("<input type=text name=n2><br>");

out.println("<input type=text name=n3><br>");

out.println("<input type=text name=n4><br>");

out.println("<input type=text name=n5><br>");

out.println("<input type=submit name=submit value=sum ><br></form>");

out.println("</body></html>");

out.close();

  }

  //Process the HTTP Post request

  public void doPost(HttpServletRequest request, HttpServletResponse response)

    throws ServletException, IOException {

    response.setContentType("text/html");

   PrintWriter out = response.getWriter();

   out.println("<html>");

out.println("<head><title>BasicServlet</title></head>");

out.println("<body>");

// Prints the REQUEST_METHOD sent by the client

    out.println("Your request method was " + request.getMethod() + "<br>");

int n1,n2,n3,n4,n5,sum;

n1=Integer.parseInt(request.getParameter("n1"));

n2=Integer.parseInt( request.getParameter("n2"));

n3=Integer.parseInt(request.getParameter("n3"));

n4=Integer.parseInt(request.getParameter("n4"));

n5=Integer.parseInt(request.getParameter("n5"));

sum = n1 + n2 + n3 + n4 + n5;

out.println("the sum of numbers:<br> "+ n1 + " + " + n2 + " + " +  n3 + " + " +  n4 + " + " +  n5 +  " = " + sum) ;

out.println("</body></html>");

out.close();

  }

//Get Servlet information

public String getServletInfo() {

    return "BasicServlet Information";

  }

}

///find sum of marks

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.util.*;

public class BasicServlet2 extends HttpServlet {

  public void init(ServletConfig config)

    throws ServletException {

    // Always pass the ServletConfig object to the super class

    super.init(config);

  }

  //Process the HTTP Get request

  public void doGet(HttpServletRequest request,

    HttpServletResponse response)

    throws ServletException, IOException {

    response.setContentType("text/html");

    PrintWriter out = response.getWriter();

    out.println("<html>");

    out.println("<head><title>BasicServlet</title></head>");

    out.println("<body>");

    // Prints the REQUEST_METHOD sent by the client

    //out.println("Your request method was " + request.getMethod() + "<br>");

      out.println("<form name=f1 action=BasicServlet2.class method=POST> <br>");  




out.println("Enter student details:<br>");




out.println("Name:<input type=text name=Nm><br>"); 




out.println("Rollno:<input type=text name=Rno><br>");




out.println("Marks obtained in:<br>");




out.println("English:<input type=text name=m1><br>");




out.println("Hindi:<input type=text name=m2><br>");




out.println("Marathi:<input type=text name=m3><br>");




out.println("<input type=submit name=submit value=sum ><br></form>");

    out.println("</body></html>");

    out.close();

  }

  //Process the HTTP Post request

  public void doPost(HttpServletRequest request,

    HttpServletResponse response)

    throws ServletException, IOException {

    response.setContentType("text/html");

    PrintWriter out = response.getWriter();

    out.println("<html>");

    out.println("<head><title>BasicServlet</title></head>");

    out.println("<body>");

// Prints the REQUEST_METHOD sent by the client

   // out.println("Your request method was " + request.getMethod() + "<br>");




int m1,m2,m3,sum;




String sname,rollno;




sname=request.getParameter("Nm");




rollno=request.getParameter("Rno");




m1=Integer.parseInt(request.getParameter("m1"));




m2=Integer.parseInt( request.getParameter("m2"));




m3=Integer.parseInt(request.getParameter("m3"));

    sum = m1 + m2 + m3 ;



out.println("Name:" + sname +"<br>");



out.println("Rollno:" + rollno +"<br>");



out.println("marks in:<br>");



out.println("English:" + m1 +"<br>");



out.println("Hindi:" + m2 +"<br>");



out.println("Marathi:" + m3 +"<br>");



out.println("Total marks: " + sum +"<br>");



out.println("</body></html>");

    out.close();

  }

//Get Servlet information

  public String getServletInfo() {

    return "BasicServlet Information";

  }

}

//print hello no of times

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.util.*;

public class BasicServlet3 extends HttpServlet {

  public void init(ServletConfig config)

    throws ServletException {

    // Always pass the ServletConfig object to the super class

    super.init(config);

  }

  //Process the HTTP Get request

  public void doGet(HttpServletRequest request,

    HttpServletResponse response)

    throws ServletException, IOException {

    response.setContentType("text/html");

    PrintWriter out = response.getWriter();

    out.println("<html>");

    out.println("<head><title>BasicServlet</title></head>");

    out.println("<body>");

    // Prints the REQUEST_METHOD sent by the client

    out.println("Your request method was " + request.getMethod()

      + "<br>");

      out.println("<form name=f1 action=BasicServlet3.class method=POST> <br>");  




out.println("enter a numbers: ");




out.println("<input type=text name=n1><br>"); 




out.println("<input type=submit name=submit value=Submit ><br></form>");

    out.println("</body></html>");

    out.close();

  }

  //Process the HTTP Post request

  public void doPost(HttpServletRequest request,

    HttpServletResponse response)

    throws ServletException, IOException {

    response.setContentType("text/html");

    PrintWriter out = response.getWriter();

    out.println("<html>");

    out.println("<head><title>BasicServlet</title></head>");

    out.println("<body>");

// Prints the REQUEST_METHOD sent by the client

    out.println("Your request method was " + request.getMethod()

      + "<br>");




int n,i;




n=Integer.parseInt(request.getParameter("n1"));




for (i=0;i<n;i++)




out.println("Hello<br>") ;

    out.println("</body></html>");

    out.close();

  }

//Get Servlet information

  public String getServletInfo() {

    return "BasicServlet Information";

  }

}

//JDBC prog
import java.sql.*;

public class AccesTest{

public static void main(String args[])


{



Connection loConnection;


String url = "jdbc:odbc:accdb2";


Statement loStatement;


try {

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");


}catch(java.lang.ClassNotFoundException e){

System.err.print("ClassNotFoundException: "); 

System.err.println(e.getMessage());



}


try{

loConnection = DriverManager.getConnection(url,"", "");

loStatement = loConnection.createStatement();


ResultSet loResultSet = loStatement.executeQuery("select * from bill");




while(loResultSet.next())




{

System.out.println("Value 1 is =" + loResultSet.getString(1));


System.out.println("Value 2 is =" + loResultSet.getString(2));


System.out.println("Value 3 is =" + loResultSet.getString(3));


//System.out.println("Value 4 is =" + loResultSet.getString(4));




}




loResultSet.close();




loConnection.close();


}catch(SQLException ex){


System.err.println("SQLException: " + ex.getMessage());


}


}

}

Chapter 1

Servlet overview

Servlets are server side applets. Servlets are loaded and executed by a web server. Servlets are a replacement for CGI scripts. 

Advantages of servlet

· Persistent. Servlets are loaded only once and resides in memory of the server. It can maintain services between requests.

· Fast. They offer better performance since they need to be loaded only once.

· Platform independent.

· Extensible. All the benefits of java can be brought into servlets, 

· Secure. The only way to gain access to a servlet is through a server. If the server is protected, the servlet is also protected.

· Supported by many browsers
The process

A web browser makes a request to the server.

Server runs the servlet.

Servlet takes the input send by the request, gives output as response in the form of HTML 

Server sends the response to the browser

Browser displays the result

HTTP servlet basics

An HTTP servlet can generate an HTML page. It can be directly invoked from location bar, it can be invoked by clicking a link on a HTML page, it can be invoked by form submission. 

Form submissions got two methods

GET and POST

Get is the default method. Post method has to be given explicitly in the form tag.

<form name=f1 action=”abc.class” method=POST>

GET method appends form data to the URL as a query string and can be book marked and edited

HTTP://localhost:8080/servlet/abc.class?uname=clb&pwd=234
Get method restricts the data length to about 240 characters.

The post method posts the data directly in the form of form collection. No data is displayed in the URL. Post method requests cannot be book marked or edited. It sends unlimited amount of data.

The servlet API

Servlets are classes and interfaces from two packages: 

javax.servlet

javax.servlet.http

every servlet must import javax.servlet.Servlet interface.

Most servlets implement it by extending one of two special classes:

javax.servlet.GenericServlet //protocol independent servlet

javax.servlet.HttpServlet

An HTTP servlet must implement HTTP servlet

Like an applet program servlet does not have a main()

Each time the server dispatches a request to a servlet, it invokes the service() in the case of a generic servlet. 

This method  accepts two parameters : a request object and a response object

An HTTP servlet does not override service method, instead it overrides either or botn doGet() and doPost () both taking the above mentioned parameters.

Java web server

The javaserver architecture defines service, server, servlet frameworks

The service framework

Service is implementation of different protocols HTTP, ftp etc. each service requires a specific server socket which listens at a particular port. The service creates a pool of handler threads. Each thread waits for a connection request. Once a request is received the thread will perform all interactions on that connection.

The server framework

A server is an instance of a JVM. One server can do multiple services that is configured to start. Java web server can start and administrative service, httpservice, web proxy service.

A proxy is a special server that typically runs in conjunction with firewall software. The proxy server waits for a request from inside the firewall, forwards the request to the remote server outside the firewall, reads the response, and then sends the response back to the client.

firewall 
A network configuration, usually both hardware and software, that forms a fortress between networked computers within an organization and those outside the organization. It is commonly used to protect information such as a network's e-mail and data files within a physical building or organization site.

The servlet framework

A servlet is a java object that confirms to a specific interface as defined by the java server architecture. Servlets are loaded and invoked by services and a service can utilize multiple servlets. Similar to services, servlets can be added, removed or configured while the server is running.

Java webserver administration

The administration tool is by default is installed on port 9090

HTTP://localhost:9090
Login screen the username and password is admin.

The services shown after login are

Web service: HTTP protocol service installed on port 8080

Secure web service: not started. Known as SHTTP  installed on 7070

Proxy service: (may not be available) installed on port 6060

Double click on web service

Under setup click on network: it give start and stop buttons, default port no 8080, you can change it to any number between 1 to 65535, if it is changed the web service must be restarted.

We can accept connections from more than one network address. 

You can also go to the administration page using localhost or machine name and also with port 8080 , a link is given in documentation

Eg.

HTTP://westend:8080
Site setup

Contents tab

Document root directory: public-html the default directory in which html files are kept

CGI script directory: cgi-bin default, the cgi, and pl files are kept here.

Welcome files: the list of files that will be searched in order to display automatically when entering the web site.

You can add more than one file to this configuration. 

Languages: language used in documentation

Character sets: character sets used by documentation.

Options: 

Security checks: this controls whether the server should check access control lists before allowing connections. The default is enabled.

Directory access if not denied the user will be able to see files in the directory

Servlet chains: to allow chaining

Service tuning setup

General tab

Capacity: maximum client connections allowed simultaneously

Memory cashe : the value must be 1 to 8 megabytes.

Handler threads

Minimum , maximum and timeout

The min and max no of handlers in the pool 10 and 50 are defaults.

If a handler idle for the given timeout value, it will be removed from the pool unless it brings down the size below min value. Default is 300 seconds.

Connection persistence

Keep alive: The number of requests allowed on a connection before connection is terminated. Default is 5

Timeout: connection time out, default is 30 seconds

File aliases setup

Allows us to create alias for commonly used path and files

Alias pathname: shortcut for the path

Full pathname: full pathname

Servlet Aliases setup

The servlet Aliases are allows us to create aliases for commonly used servlets, to create a nickname for servlet with a lengthy name or to force the invocation of a servlet when a certain file name pattern in encountered. 

Alias: shortcut

Servlet invoked: the name of the servlet to be invoked, you can also give multimple servlets that will be invoked one after another.

Virtual host setup

The virtual host allows us to specify multiple host names.

A server with only one interface card or multiple interface cards

Host: DNS name

Document root: the relative directory that will be used as root for this host.

Mime type

A mime (multipurpose Internet mail extension) is the way we can determine the contents of a file. We can map an extension to particular mime type so that the web service knows what type of file is handled. The mime type area allows us to manage the list of suffix-to-mime type mappings for the web service.

Log files setup

The log file area allows us to configure the log files used by the web services. 

· Access log: Access log contains information about the incoming requests. It provides details such as remote user, remote host and description.

· Agent log: Agent log contains information about the client browser types.

· Error log: about service errors

· Event log: service events such as startup, shutdown and servlet invocation

· Referrer log: about file requests.

Monitor control

This allows us to monitor, display and chart log data for the web server. We can specify hot to sort and filter data – based on day week month. This also allows us to view resource consumption by the web service. 

Security control

It allows to administer security for the web service.

Users setup

The uses area allows us to manage users who have access to the web service including the type of file and servlet access they are permitted to have. Each user account contains a user name and password and security realm. The security realms are used to control the resources that can be accessed by users who have the necessary permission.

Groups setup

Each security realm consists of any number of security groups. A user must belong to a realm before he can be added to a group.

Access control lists setup

This allows us to administer ACLs for a particular security realm. Add acl name, then add permissions 

Resource setup

This area allows us to control access to particular server resources such as files, folders and servlets we control access to these resources by assigning them to an acl.

Servlets control

This allows us to control servlets loading information.

· Name: unique name of servlet

· Description: a brief description

· Arguments: a list of arguments to be passed as key value pairs.

· Load at strartup, load now:

· Load remotedly: requires class URL.

Ex1. HTML form:

TRIDENT SOFTWARE

Trident software is one among the indain top 500 companies ranked by Economic times. It is moving ahead with its vision to emerge as the preeminent IT education provider by the end of this year.

If you want to know about the various courses offered by us, enter you name in the box provided and press the “COURSES” button.

Enter your name: 


Servlet response:

Course details

Dear fried, here are the course details you asked for:

	Courses
	Course Fees

	Oracle SQL PL/SQL
	Rs.3000

	Oracle with VB 6.0
	Rs.5000

	Oracle DBA
	Rs. 5000

	OOPs concepts & Java
	Rs. 4000

	Java, JavaScript & HTML
	Rs.6000


Thanking you

Home Page

Servlet life cycle

The servlet life cycle allows the servlet engines to address both performance and resource problems of CGI and the security concerns of low-level server API. The servlet engine should conform to the following life cycle.

· Create and initialize the servlet

· Handle zero or more service calls from clients.

· Destroy the servlet and then garbage collects it.

Instance persistence

A servlet persists between requests as object instances. At the time the code for a servlet is loaded, the server creates a single class instance. The single instance handles every request made to the servlet. This improves performance:

· It keeps memory footprint small 

· It eleiminates the object creation overhead .

· It enables persistence. A servlet can load anything that is likely to need during the handling of  a request.

servlet reloading

Most servers automatically reload a servlet after its class file changes. 

When a process dispatches a request to a request to a servlet, it first checks if he servlets class file has changed on disk. If it has changed rejects the old class loader and make a new version of class loader.

Servlets reloading is not performed for classes found in the server’s class path because the core, primordial class loader, loads these classes. These classes are loaded once and retained in memory even when their class files change. Servlet support classes should be kept in the servers class path. A support class, placed in the default servlets directory and accessed by a sevlet is loaded by same class loader instance that loaded the servlet.

Init and destroy

Servlets can define init () and destroy (). In init (ServerConifg) method is called by server immediately after the server constructs the servlets instance.  It can happen any of the following timing:

· When a server starts

· When the servlet is first requested, just before the service method is invoked.

· When requested by the server administrator.

The init() method is called before the servlet handles its first request. It is used to perform servlet initialization- creating and loading objects that are used by the servlet in handling the request. Java does not allow interfaces to declare constructors. So we use they use init method.

The ServletConfig object supplies a servlet with information about its initialization parameters. These parameters are given to the servlet itself and are not associated with any single request. ServletConfig object also holds a reference to a serveletContext object that a servlet may use to investigate its environment.

The servlet calls a destroy() method when it is about to be unloaded. This method will fee any resources, that will not be garbage collected. It also allows the servlet to write out any unsaved information.

//read and write text files from a servlet

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.util.*;

public class accessCounter extends HttpServlet {

int count;

  public void init(ServletConfig config)

    throws ServletException {

super.init(config);

try{

FileReader freader = new FileReader("Count.txt");

BufferedReader buf= new BufferedReader(freader);

String initial= buf.readLine();

count =Integer.parseInt(initial);

buf.close();

return;

}catch (FileNotFoundException ex){}

catch(IOException ex){}

catch(NumberFormatException ex){}

String initial = getInitParameter("initial");

try{

count=Integer.parseInt(initial);

return;

}catch(NumberFormatException ex){}

count=0;

}

public void doGet(HttpServletRequest request,

    HttpServletResponse response)

    throws ServletException, IOException {

    response.setContentType("text/html");

    PrintWriter out = response.getWriter();

count++;

out.println("<html><body>");

out.println("<H1>Trident software</h1>");

out.println("  accessed " + count + " times");

out.println("</body></html>");

out.close();

saveState();

}

public void saveState(){

try{

FileWriter fwriter = new FileWriter("Count.txt");

String initial = Integer.toString(count);

fwriter.write (initial, 0, initial.length());

fwriter.close();

return;

}catch (IOException e){}

}

}

///servlet chaining

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.util.*;

public class MyChain extends HttpServlet {

int count;

  public void init(ServletConfig config)

    throws ServletException {

super.init(config);

}

public void doGet(HttpServletRequest request,

    HttpServletResponse response)

    throws ServletException, IOException {

    response.setContentType("text/html");

    PrintWriter out = response.getWriter();

out.println("<html><body>");

out.println("<H1>Trident software</h1>");

out.println("  hello from mychain");

out.println("</body></html>");

out.close();

}

}

Go to administration, site: servlet chain enabled.

Go to servlet aliases 

Add /servlet/accessCounter

Modify accessCounter, MyChain

In servlet invoked

Save

Run the first servlet the output of the second comes.

Servlet Chaining

It is possible to chain multiple servlets together in a particular order. The output of one servlet is passed as input to the next servlet in the chain. The output from the last servlet in the chain is returned to the browser.

//myhome.html

<html>


<head>



<title>Home page</title>


</head>


<body>

<H1>TRIDENT SOFTWARE</H1><HR>

<FONT SIZE=".5" FACE="Arial" COLOR="Red">

<H2>

Trident software is one among the indain top 500 companies ranked by Morning times.

</H2>

<hr>

</FONT>

<H2>if you want to know about the courses click "courses" button</H2>

<form method =POST action="/servlet/Courses">

<B>Enter your name:</B><input type=text name=Name size=30>

<br>

<input type=submit value=Courses name=submit size=20>

</form>


</body>

</html>

//Courses.java

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.util.*;

public class Courses extends HttpServlet {

int count;

  public void init(ServletConfig config)

    throws ServletException {

super.init(config);

}

public void doPost(HttpServletRequest request,

    HttpServletResponse response)

    throws ServletException, IOException {

    response.setContentType("text/html");

    PrintWriter out = response.getWriter();



out.println("<html><head>");

out.println("<title>Trident software</title></head>");

out.println("<body><H2><center>Course Details </center><br></h2>");

String values[];

values=request.getParameterValues("Name");

String name= " ";

if (!values[0].equals(null)){

name=values[0];

}

else{

name="Friend";

}

out.println("<b>Dear "+name + ", here are the course details you asked for!</b>");

out.println("<br>");

out.println("<!--table columns=2 header=yes-->");

out.println("Course,CourseFee");

out.println("Oracle sql pl/sql,Rs.3000");

out.println("Oracle with VB6.0,Rs.5000");

out.println("Oracle DBA,Rs.5000");

out.println("OOPs concepts&Java,Rs.4000");

out.println("Java JavaScript & Html,Rs.6000");

out.println("<!--end table-->");

out.println("<b>Thank you</b>");

out.println("<br><br>");

out.println("<a href=\"http://localhost:8080/myhome.html\">");

out.println("Home page</a>");

out.println("</body></html>");

out.flush();

}

public void destroy(){

super.destroy();

}

}

//TableFormat.java

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.util.*;

public class TableFormat extends HttpServlet {

int count;

  public void init(ServletConfig config)

    throws ServletException {

super.init(config);

}

public void service (HttpServletRequest request,

    HttpServletResponse response)

    throws ServletException, IOException {

//get all headers set by the previous servlet and echo them

Enumeration e = request.getHeaderNames();

while(e.hasMoreElements()){

String header =(String) e.nextElement();

String value= request.getHeader(header);

response.setHeader(header, value);

}

//get input and output streams

ServletInputStream in = request.getInputStream();

ServletOutputStream out = response.getOutputStream();

//only process if this is a recognized mime type

String type= request.getContentType();

out.println(type);

if (type.equals("text/html")|| type.equals("application/x-www-form-urlencoded")){

//create a BufferedReader to Read one line at a time.

BufferedReader br= new BufferedReader(new InputStreamReader(in));

boolean inTable=false;

int tableCols=0;

boolean headerRow=false;

//Read until no more data exists

while(true){

String s=br.readLine();

if (s==null)

break;

//if we are in the middle of a table command process the line.

if (inTable){

//Search for the end of the table

if (s.startsWith("<!--end table"))

{ out.println("</table></center>");

inTable=false;

}

else

{

//we have a row for table format it

s=formatRow(s, tableCols, headerRow);

headerRow=false;

}

}// if inTable else

else

{

//search for the start of the table

//<!--table columns=2 header=yes-->"

if (s.startsWith("<!--table")){

int pos =s.indexOf("columns=");

tableCols=0;

if (pos>=0){

//get the number of columns

String cols=s.substring(pos + 8);//no of letters columns= is 8)

int endPos= cols.indexOf(" ");

if (endPos>=0){

cols=cols.substring(0,endPos);

}

tableCols=Integer.parseInt(cols);

}

//get the header flag if 'yes' the first row of data is actually a header

pos=s.indexOf("header=");

if (pos>=0){

//get the number of columns

String flag=s.substring(pos + 7);//no of letters header= is 7)

headerRow= flag.startsWith("yes");

}

//if we have a valid no of columns format the table.

if (tableCols>0){

out.println(s);

s="<center><table border>";

inTable =true;

}}}

out.println(s);

}}else

{

//unsupported mime type, echo contents unchanged

while(true){

int b=in.read();

if (b==-1)

break;

out.write(b);

}

}

out.close();

}

//format the given line into a table row

private String formatRow(String line, int cols, boolean header){

String s="<tr>";

int pos = line.indexOf(",");

int lastPos =0;

//loop for each column

for (int i=0;i<cols;i++){

if (pos<0) pos=line.length();

//insert proper html tag

if(header)

s+="<th>";

else

s+="<td>";

//find next column data

if(pos>0){

s+=line.substring(lastPos,pos);

lastPos=pos;

if(pos<line.length()){

lastPos=pos+1;

pos = line.indexOf(",",lastPos);

}

else

{

pos=0;}

}

if(header)

s+="</th>";

else

s+="</td>";

}

//return formated line

return s;

}

 }

//Enumeration

public interface Enumeration
An object that implements the Enumeration interface generates a series of elements, one at a time. Successive calls to the nextElement method return successive elements of the series. 

For example, to print all elements of a vector v: 

for (Enumeration e = v.elements() ; e.hasMoreElements() ;) {

System.out.println(e.nextElement());
     }

Methods are provided to enumerate through the elements of a vector, the keys of a hashtable, and the values in a hashtable. Enumerations are also used to specify the input streams to a SequenceInputStream. 

//request.getHeaderNames

Returns: 
An enumeration of all the header names sent with this request; if the request has no headers, an empty enumeration; if the servlet engine does not allow servlets to use this method, null.

Request.getHeader(String name)

Parameters: 

name - a String specifying the header name 

Returns: 

A String containing the value of the requested header, or null if the request does not have a header of that name

//Response.setHeader(String name,

                      String value)
Adds a field to the response header with the given name and value. If the field had already been set, the new value overwrites the previous one. 

Parameters: 

name - the name of the header field 

value - the header field's value

public abstract class ServletInputStream 
extends java.io.InputStream

Provides an input stream for reading binary data from a client request, including an efficient readLine method for reading data one line at a time. With some protocols, such as HTTP POST and PUT, you use a ServletInputStream object to read data sent from the client. 

You usually access a ServletInputStream object by using the ServletRequest.getInputStream() method. 

ServletRequest.getInputStream
public ServletInputStream getInputStream()

                            throws java.io.IOException

Retrieves binary data from the body of the request as a ServletInputStream, which gives you the ability to read one line at a time. 

Returns: 

A ServletInputStream object containing the body of the request

ServletOutputStream
protected ServletOutputStream()

Does nothing, because this is an abstract class.

public ServletOutputStream getOutputStream()                                    throws java.io.IOException
Returns a ServletOutputStream suitable for writing binary data in the response. The servlet engine does not encode the binary data.

Chapter 2

SSI,JDBC and Applets

Server side include allows us to embed servlets within HTML pages. This is dome using a special internal servlet ssiinclude, which processes the servlet tags. The ssiinclude servlet is invoked whenever a file with extension .shtml is requested.

The steps

· The browser makes a request to load an .shtml file.

· The web server process the request and invokes file servlet to read and serve the file.

· Web server checks the  mapping table for any prefix or suffix matching. In this case .shtml matches a suffix matches which instructs the server to invoke the ssiinclude servlet.

· The ssiinclude is loaded and it will parse the data stream that was read by the file servlet and will look for servlet tags.

· For all servlet tags found, the corresponding servlet will be invoked. The output from the servlet will be merged with the data stream at the point where the servlet tag was found.

· The web server will forward the assembled HTML page to the client.

//myssi.shtml

<servlet code = StandardHeader>

<param name="title" value= "Trident softwares">

</servlet>

once upon a time there was a king<br>

he was very rich <br>

<servlet code = StandardFooter> </servlet> 

//StandardHeader.java

import javax.servlet.*;

import java.io.*;

import java.util.*;

public class StandardHeader extends GenericServlet {

public void service (ServletRequest request,

    ServletResponse response)

    throws ServletException, IOException {

PrintWriter out = new PrintWriter(response.getOutputStream());

String titles[]= request.getParameterValues("title");

String  title ="";

if (titles != null)


if (titles.length >0)


title=titles[0];

out.println("<html><head><title>" + title +"</title></head><body>");

out.println("<img align =right ");

out.println(" src= \"images\\clbPass.jpg\"");

out.println(" alt= \" Company logo \">");

out.println("<font size=4 face=Arial color = red>");

out.println("<br><br><strong>" +title + "</strong></font><br><br>");


out.flush();


out.close();


}}

//StandardFooter.java

import javax.servlet.*;

import java.io.*;

import java.util.*;

public class StandardFooter extends GenericServlet {

public void service (ServletRequest request,

    ServletResponse response)

    throws ServletException, IOException {

PrintWriter out = new PrintWriter(response.getOutputStream());


out.println("<br><br><center> 123 info high road<br></center></body></html>");


out.flush();


out.close();


}


}

· All SSI servlets use either goGet() or service() to handle requests. Servlet uses getParameterValues(String) of ServletRequest object to get the parameter values. This function returns the values of the specified parameter for the requestas an array of strings. Or null if no param.  GetParameter(string) also can be used but it returns only one value.

· The image has to be in image directory of main directory.

JDBC in servlets

JDBC (java database connectivity)  is an SQL API that allows us to execute SQL statements and retrieve the results, if any. The API itself is a set of interfaces and classes designed to perform actions against any database. By using JDBC API for database access we can change the underlying database driver without having to modify our application. We also need not be aware of the features of a particular database system when we are developing the application. We write into the standard JDBC API specification and plug in the appropriate JDBC driver for the database we want to use.

The JDBC- ODBC bridge

The JDBC -  ODBC bridge is a JDBC driver that uses native (C language ) libraries and makes call to an existing ODBC driver to access a database engine. There are many limitations.

· Javasoft does not officially support the bridge and it was never intended to be production piece of software.

· The bridge uses native (C language ) code that has severe implications. The bridge can not be used in untrusted applets and the native libraries must be installed and configured in each machine. This includes not only the native library that comes with the bridge but also all the ODBC libraries, ODBC drivers and all the libraries the ODBC driver requires to function.

· Since the bridge uses existing ODBC drivers, any bugs in the ODBC drivers will be encountered when using the bridge.

JDBC driver types

Type1: JDBC-ODBC bridge

This is the most common of this type of driver.

· Quick system prototyping

· Three tier database system

· Database systems that   provide an ODBC driver but no JDBC driver

· Low cost database solution when an ODBC driver is already present

Type2: native API parity – java driver

These drivers wrap a thin layer of java around database-specific native code libraries. Since these drivers are implemented using native code, in some cases they have better performance than their all-java counterparts. They add an element of risk, however, because a defect to a driver native code section can crash the entire server. Another restriction is the inability to use it in untrusted applets. Also, since the JDBC driver uses native libraries, these libraries must be installed and configured on each machine that will be using the driver. Type2 can be used for the following implementations.

· As an alternative to the JDBC – ODBC bridge. Since type 2 drivers interface directly with the database, they will perform better than a bridge.

· As a low-cost database solution where a major database system providing a type2 driver is already being used.

Type 3: Protocol all – java driver

These are used in a three tier solution and can be deployed over the Internet. These drivers  communicate with some middle tier  via generic network protocol. The middle tier will most likely reside on a web or database server and in turn communicate with the database product via the JDBC-ODBC bridge, either type2 or type4 driver. These drivers are all java and therefore are useful for applet deployment and safe for servlet deployment. They can be used for the following implementations.

· Web deployment applets that do not require any preinstallation or configuration of software.

· Secure systems where the database product will be protected behind a middle tier.

· Flexible solutions where there are different database products in use the middle tier software can usually act as an interface to any database product accessed via JDBC.

· Clients requiring a small footprint because size of type 3 driver is usually much smaller than all other types.

Type4: native-protocol all java driver

These drivers understand database specific networking protocols and can access the database directly without any additional software. The advantage of using type4 drivers over the other drivers is that there are no layers of native code or middle tier software between the client and the database engine. They can be used for the following implementations.

· When high performance is critical.

· In environments where only one database product is 9in use.

· Web deployed applets, depending upon the capabilities of the driver.

The basic ODBC flow

· Establish a connection to database

· Execute a SQL statement

· Process the results

· Disconnect from the database.

Establish a connection to database

Connection conn=DriverManger.getConnection (“jdbc:odbc:mydatasource”);

jdbc:<subprotocol>:<subname>

subprotocol is the kind of database connectivity being requested and subname provides the additional information required to establish a connection. When a connection URL is requested from JDBC driver manager each of the JDBC drivers is asked if it can service the URL. 

There are two mechanisms by which the driver manager can be notified that a JDBC driver is available: the sql.drivers property and JDBC driver registration. The sql.drivers system property is referenced by the driver manger to get a list of JDBC drivers available on the system. It contains a colon separated list of JDBC driver class names. Driver registration gives us greater control over which JDBC driver to use. All JDBC drivers are required to register themselves with the driver manager when they are instantiated. This can be done in two ways.

Class.forName(“foo.driver”). newinstance()

Or new foo.Driver();

Eg.

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");

Execute a SQL statement

After establishing a connection, we are ready to execute a SQL statement. For this we have to create a statement object, which provides an interface to an underlying database SQL engine. There are three statement objects.

· Statement: this statement object provides methods to execute SQL statements directly against the database. This is use full in creating one time queries and DDL statements such as create table, drop table etc.

· Prepared statements: This statement object is created using an SQL statement that will be used many times, replacing only the data values to be used. Methods exist to specify the input parameters used by the statement.

· Callable statement: this statement object is used to access stored procedures in the database. Methods exist to specify that input and output parameters used by the statement.

Eg.

Statement st = con.createStatement();

ResultSet rs = st.executeQuery (“select * from emp”);

Process the results

Some statements update and delete will return only an integer containing the number of rows affected. A select statement will return a result set containing the results of the query. The result set contains columns and rows. Next() method can be used to move to the next row in the set..

Disconnect from the database

Close()

Eg.

Create a table named students with fields stu_name, course.

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.sql.*;

public class SimpleSQLQuery extends HttpServlet {

  public void init(ServletConfig config)

    throws ServletException {

super.init(config);

}

public void doGet(HttpServletRequest request,   HttpServletResponse response)

 throws ServletException, IOException {

Connection conn=null;

String url = "jdbc:odbc:myaccess";

Statement stmt=null;

ResultSet rs =null;

response.setContentType("text/html");

PrintWriter out = response.getWriter();

try{

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");

conn=DriverManager.getConnection(url,"","");

stmt=conn.createStatement();

rs=stmt.executeQuery("select * from students");

out.println("<html><body><UL>");

while(rs.next())

out.println("<LI>" + rs.getString("stu_name")+ " " +rs.getString("course"));

out.println("</UL></body></html>");


} catch(java.lang.ClassNotFoundException e){

out.println("ClassNotFoundException: "); 

out.println(e.getMessage());

}catch(SQLException ex){

out.println("SQLException: " + ex.getMessage());

}

finally{


try{


if (conn != null) conn.close();


}catch(SQLException ex){}


}

}

}

to format the output to table, we can useResultSetMetaData interface which allows the program to know the structure of the query result. We can use the two functions getColumnCount() and getColumnLabel().

Take the above program add the code where HTML starts and ends.

out.println("<html><body>");


HtmlRS hrs= new HtmlRS(rs);


out.println(hrs.toString());

out.println("</body></html>");

//make the new class to form the table and save it in the servlets directory.

import java.sql.*;

public class HtmlRS{

private ResultSet rs;

public HtmlRS(ResultSet rs){

this.rs=rs;

}

public String toString(){

StringBuffer out= new StringBuffer();

//start table to display the result set

out.append("<table border=1>");

try{

ResultSetMetaData rsmd=rs.getMetaData();

int numcols=rsmd.getColumnCount();

//title the table with col labels

out.append("<TR>");

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

out.append("<TH>" + rsmd.getColumnLabel(i+1)+"</th>");

out.append("</TR>");

//start appending data

while(rs.next()){

out.append("<TR>");

for (int i=0;i<numcols;i++){

out.append("<TD>" );

Object obj= rs.getObject(i+1);

if (obj!=null)

out.append(obj.toString());

else

out.append("&nbsp;");

out.append("</TD>");

}

out.append("</TR>");

}

out.append("</table><br>");

}catch(SQLException ex){


out.append("SQLException: " + ex.getMessage());



}

return out.toString();

}

}

Updating the database

Update, insert, delete return a column count 

Int count =stmt.executeUpdate(“SQL”);

GetUpdateCount() method returns the count of the update method

//creating a javaclass accepting a query and returning the result as a table or returns the number of rows affected.

Eg.

import java.sql.*;

public class HtmlSqlRs{

private String sql;

private Connection conn;

public HtmlSqlRs(String sql, Connection conn){

this.sql=sql;

this.conn=conn;

}

public String toString(){//can be called only once

//create a statement and execute sql

//check for return values of execute function

//if it reurns a resultset print in a table, else print the no of rows affected.

String res;

try{

Statement stmt=conn.createStatement();

if(stmt.execute(sql)){

//output of query is a result set

ResultSet rs=stmt.getResultSet();

HtmlRS hrs= new HtmlRS(rs);

res=hrs.toString();

}

else{

//out put is not a result set

res="<B>Records affected: <B>" + stmt.getUpdateCount();

}

}catch(SQLException ex){


res="</table>SQLException: " + ex.getMessage();



}

return res;

}

}

program to make a query

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.sql.*;

public class SimpleSQLQuery extends HttpServlet {

  public void init(ServletConfig config)

    throws ServletException {

super.init(config);

}

public void doGet(HttpServletRequest request,   HttpServletResponse response)

 throws ServletException, IOException {

Connection conn=null;

String url = "jdbc:odbc:myaccess";

//Statement stmt=null;

//ResultSet rs =null;

response.setContentType("text/html");

PrintWriter out = response.getWriter();

try{

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");

conn=DriverManager.getConnection(url,"","");

//stmt=conn.createStatement();

//rs=stmt.executeQuery("select * from students");

out.println("<html><body>");

String s="select * from students";

HtmlSqlRs hsr=new HtmlSqlRs(s,conn);

out.println(hsr.toString());

out.println("</body></html>");

}catch(java.lang.ClassNotFoundException e){

out.println("ClassNotFoundException: "); 

out.println(e.getMessage());

}catch(SQLException ex){

out.println("SQLException: " + ex.getMessage());

}


finally{


try{


if (conn != null) conn.close();


}catch(SQLException ex){}

}}}

//try update and delete 

Reusing database connection

A servlet can make one or two connection object in its init() and reuse the connection in its service, doget and dopost methods for multiple request and close the connection only when the servlet is destroyed.

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.sql.*;

public class SimpleSQLQuery extends HttpServlet {

private Connection conn=null;

public void init(ServletConfig config)

    throws ServletException {

super.init(config);

String url = "jdbc:odbc:myaccess";

try{

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");

conn=DriverManager.getConnection(url,"","");

}catch(java.lang.ClassNotFoundException e){

}catch(SQLException ex){}

}

public void doGet(HttpServletRequest request,   HttpServletResponse response)

 throws ServletException, IOException {

response.setContentType("text/html");

PrintWriter out = response.getWriter();

out.println("<html><body>");

String s="select * from students";

HtmlSqlRs hsr=new HtmlSqlRs(s,conn);

out.println(hsr.toString());

out.println("</body></html>");

} 

public void destroy(){

try{

if (conn != null) conn.close();

}catch(SQLException ex){}}}

Prepared statement

A prepared statement object is like a regular statement object, in that it can be used to execute SQL statements. If it is to be reused create it in init() and use it with synchronized.

Sharing objects other than connections poses a problem. Servlets must be thread safe and executing a prepared statement might require three or four method calls. If one thread calls clear parameters before the other thread calls execute update, the result will not be right. So synchronization is used.

But entering synchronized block on some platforms will take extra time. Synchronized objects can be used only by one thread at a time. 

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.sql.*;

public class SimpleSQLQuery extends HttpServlet {

private Connection conn=null;

PreparedStatement psmt=null;

  public void init(ServletConfig config)

    throws ServletException {

super.init(config);

String url = "jdbc:odbc:myaccess";

try{

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");

conn=DriverManager.getConnection(url,"","");

psmt=conn.prepareStatement("insert into students (stu_name, course) values(?,?)");

}catch(java.lang.ClassNotFoundException e){

}catch(SQLException ex){}

}

public void doGet(HttpServletRequest request,  HttpServletResponse response)

  throws ServletException, IOException{

    response.setContentType("text/html");

   PrintWriter out = response.getWriter();

out.println("<html><body>");


try{



synchronized (psmt){



psmt.clearParameters();



psmt.setString(1,"abc");



psmt.setString(2,"dbms");



psmt.executeUpdate();



}


out.println("databaase updated");




}catch(SQLException ex){

out.println("databaase not updated");




}

out.println("</body></html>");



} 

 public void destroy(){



try{


if (conn != null) conn.close();


}catch(SQLException ex){}

}

}

DriverMagnager.registerDriver(

new oracle.jdbc.driver.OracleDriver());

Connection cn=DriverManger.

getConnection (

“jdbc:oracle:thin:@prakash:1521:orcl1”, “scott”,”tiger”);

//prakash is database name

//is the port

//is the system ID

import java.sql.*;

public class AccesTest

{static final String driver_class = "oracle.jdbc.driver.OracleDriver";

public static void main(String args[])


{




Connection conn;

String url = "jdbc:oracle:thin:@ora8i:1521:orcl";

Statement loStatement;


try 


{Class.forName(driver_class);


} 

catch(java.lang.ClassNotFoundException e) {

System.err.print("ClassNotFoundException: "); 

System.err.println(e.getMessage());
}

try 


{

conn = DriverManager.getConnection(url,"scott", "tiger");

loStatement = conn.createStatement();

ResultSet loResultSet = loStatement.executeQuery("select * from emp");

while(loResultSet.next())




{

System.out.println("Value 1 is =" + loResultSet.getString(1));

System.out.println("Value 2 is =" + loResultSet.getString(2));

System.out.println("Value 3 is =" + loResultSet.getString(3));

//System.out.println("Value 4 is =" + loResultSet.getString(4));

}

loResultSet.close();

conn.close();

}catch(SQLException ex)


{

System.err.println("SQLException: " + ex.getMessage());

}

}

}

Transactions

To transfer money from one accout to another, the program need to perform an operation that consists of two separate but related actions: credit one account and debit another. For some reason the SQL statement for credit succeeds  but the one for debit fails. In such a case a mismatch in balances occurs. This kind of problem is similar to the synchronization issue. Simple syschronization is not enough to solve this problem. For this, most rdbms support the concept of transactions. A transaction allows grouping of multiple SQL statements together. We can begin a transaction and perform any number of actions and either commit the results to the database or rollback all the SQL statements. A transaction is isolated from the rest of the database until the transaction is finished. As far as database is concerned everything takes place at once.

Using transactions with JDBC

New connections start out in auto-commit mode. That means every statement is executed as an individual transaction that is immediately committed to the database. To group the statements,setAutoCommit(false) on connection object.

After completing SQL statements commit() or rollback()

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.sql.*;

public class StuPayment extends HttpServlet {

public void init(ServletConfig config)

throws ServletException {

super.init(config);

}

public void doGet(HttpServletRequest request, HttpServletResponse response)

throws ServletException, IOException {


Connection conn=null;

response.setContentType("text/html");

PrintWriter out = response.getWriter();

String url = "jdbc:odbc:myaccess";

try{

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");

conn=DriverManager.getConnection(url,"","");

conn.setAutoCommit(false);

Statement stmt=conn.createStatement();

stmt.executeUpdate("update students set balance = balance - 4000 where stu_name= 'abc'");

stmt.executeUpdate("update daycollection set balance = balance + 4000" );

conn.commit();

out.println("databaase updated");

}catch(java.lang.ClassNotFoundException e){out.println("class not found");

}catch(Exception ex) {out.println ("Exception: " + ex.getMessage());


try{


conn.rollback();


}catch(SQLException e) {out.println("SQLException: " + ex.getMessage());

out.println("databaase not updated");
}

}

finally{


try{


if (conn != null) conn.close();


}catch(SQLException ex){}


}

}}

optimized transaction processing

note that the connection object was created inside the doget(), giving up the performance improvements. This is done because the transactions are linked to connections and therefore connections using transactions cannot be shared. What will happen if a servlet invocation raised commit() before our servlet reached the second SQL statement.

There several ways improving performance with only one connection

· Synchronize doPost() or doGet() method. This means that each instance of the servlet deals with only one request at a time.

· Create a new connection for each transaction

· Create a pool of connection objects in the init() method and hand then out as needed.

· Create a single connection in init() and allow the servlet to implement singlethreadModel, so the web creates a pool of servlet instances with a connection. But in this case the servlet has no control over how many servlet instances are created and how many connections are used. When creating single-threaded database servlets, it is essential to ensure that destroy () method is used to close any open database connections.

Connection pooling

Creating a connection pool is the ideal approach for a complicated servlet. With a connection pool, we can duplicate only the resources we need to duplicate, rather than the entire servlet. A connection pool can also intelligently manage the size of the pool and make sure each connection remains valid. A number of connection pool packages are currently available. 

A simple connection pooling system, a number of connections are created at start up and are handed out to methods as needed. If all the connections are in use, the servlet creates a new connection.

java.util 
Class Hashtable
This class implements a hashtable, which maps keys to values. Any non-null object can be used as a key or as a value

Hashtable numbers = new Hashtable();

numbers.put("one", new Integer(1));

numbers.put("two", new Integer(2));

numbers.put("three", new Integer(3));

 Integer n = (Integer)numbers.get("two");

     if (n != null) {

         System.out.println("two = " + n);

     }

//creating a pooled connection

import java.sql.*;

import java.util.*;

public class ConnectionPool{

private Hashtable connections;

private int increment;

private String dbUrl;

public ConnectionPool(String dbUrl, String driver, int initialconnections, int increment)

throws SQLException, ClassNotFoundException{

//load the specified driver

Class.forName(driver);

this.dbUrl =dbUrl;

this.increment= increment;

connections = new Hashtable();

//put the poolconnections in the hashtable.

//false value indicates the unused connections

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

connections.put(DriverManager.getConnection(dbUrl), Boolean.FALSE);

}

public Connection getConnection() throws SQLException{

Connection con=null;

Enumeration cons= connections.keys();

synchronized (connections){

while(cons.hasMoreElements()){

con = (Connection) cons.nextElement();

Boolean b= (Boolean) connections.get(con);

if (b== Boolean.FALSE){

//we found a unused connection. test its integrity with a quick 

try{

con.setAutoCommit(true);

}catch (SQLException e){

//problem in connection replace it with a new connection

con=DriverManager.getConnection(dbUrl);

}

//update teh hashtable to show this connection as used

connections.put(con,Boolean.TRUE);

return con;

}//if

}//syn

}//while

//if control comes here, it implies that there were no free connections

//we have to create new connections

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

connections.put(DriverManager.getConnection(dbUrl), Boolean.FALSE);

//recurse to get one new connection

return getConnection();

}

public void returnConnection(Connection returned){

Connection con;

Enumeration cons= connections.keys();

while(cons.hasMoreElements()){

con = (Connection) cons.nextElement();

if (con== returned){

connections.put(con, Boolean.FALSE);

break;

}}}}

//testing the pool with student payment prog

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.sql.*;

public class StuPayment extends HttpServlet {

private ConnectionPool pool;

  public void init(ServletConfig config)

   throws ServletException {

super.init(config);

try{

pool =new ConnectionPool("jdbc:odbc:myaccess","sun.jdbc.odbc.JdbcOdbcDriver",10,5);

}catch(Exception ex){}

}

public void doGet(HttpServletRequest request,

    HttpServletResponse response)

    throws ServletException, IOException {
Connection conn=null;

    response.setContentType("text/html");

   PrintWriter out = response.getWriter();

try{


conn=pool.getConnection();


//turn on transactions


conn.setAutoCommit(false);


Statement stmt=conn.createStatement();


stmt.executeUpdate("update students set balance = balance - 4000 where stu_name= 'abc'");

stmt.executeUpdate("update daycollection set balance = balance + 4000" );

 conn.commit();

out.println("databaase updated");

}catch(Exception ex) {out.println("Exception: " + ex.getMessage());


try{


conn.rollback();


}catch(SQLException e) {out.println("SQLException: " + ex.getMessage());

out.println("databaase not updated");

}}

finally{

if (conn != null)

pool.returnConnection(conn);

}}}

Accessing stored procedures

Most RDBMS include some sort or internal programming. This allows embedding procdural application code directly within a database and then calling from other applications.

Advantages:

· Stored procedures are precompiled in the RDBMS, so they run faster.

· They execute within RDBMS, so they can run multiple queries and updates without network traffic

· Changes in the table structure requires only the procedures to change and not the applications

· We can write database manipulation code only once and reuse it across application.

Create or replace procedure payment(

Name in varchar2(10), amount in Float, net out float) is 

Begin

Update students set balance=balance –amount where name=name;

Updte daily_collections set balance= balance + amount;

Select balance into net where name =name;

End;

// in java

CallableStatement cstmt= 

con.prepareCall

(“{call payment(?,?,?)}”);

cstmt.registerOutParameter(3,Java.sql.Types.FLOAT);

cstmt.setString(1,name);

cstmt.setFloat(2,amount)

cstmt.execute();

out.println(“new balance “ + cstmst.getFloat(3));

with oracle

create table students

(stu_name varchar2(10), 

course varchar2(10),

balance number);

create table daycollection (balance number);

insert into daycollection values(30000);

//to insert some records to students

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.sql.*;

public class SimpleSQLQuery extends HttpServlet {

  public void init(ServletConfig config)

    throws ServletException {

super.init(config);

}

public void doGet(HttpServletRequest request,   HttpServletResponse response)

 throws ServletException, IOException {

Connection conn=null;

String url = "jdbc:odbc:ora8i";

Statement stmt=null;

ResultSet rs =null;

response.setContentType("text/html");

PrintWriter out = response.getWriter();

try{

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");

conn=DriverManager.getConnection(url,"scott","tiger");

stmt=conn.createStatement();

int count= stmt.executeUpdate("insert into students values('ddd','oracle',10000)");

out.println("no of records  updated: " +count);

} catch(java.lang.ClassNotFoundException e){

out.println("ClassNotFoundException: "); 

out.println(e.getMessage());

}catch(SQLException ex){

out.println("SQLException: " + ex.getMessage());

}

finally{


try{


if (conn != null) conn.close();


}catch(SQLException ex){}


}

}

}

//updating two tables with transaction

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.sql.*;

public class StuPayment extends HttpServlet {

public void init(ServletConfig config)

throws ServletException {

super.init(config);

}

public void doGet(HttpServletRequest request, HttpServletResponse response)

throws ServletException, IOException {


Connection conn=null;

response.setContentType("text/html");

PrintWriter out = response.getWriter();

String url = "jdbc:odbc:ora8i";

try{

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");

conn=DriverManager.getConnection(url,"scott","tiger");

conn.setAutoCommit(false);

Statement stmt=conn.createStatement();

stmt.executeUpdate("update students set balance = balance - 4000 where stu_name= 'ddd'");

int count = stmt.executeUpdate("update daycollection set balance = balance + 4000" );

conn.commit();

out.println("databaase updated: "+count);

}catch(java.lang.ClassNotFoundException e){out.println("class not found");

}catch(Exception ex) {out.println ("Exception: " + ex.getMessage());


try{


conn.rollback();


}catch(SQLException e) {out.println("SQLException: " + ex.getMessage());

out.println("databaase not updated");
}

}

finally{


try{


if (conn != null) conn.close();


}catch(SQLException ex){}


}

}}

//create a procedure

CREATE  or replace PROCEDURE payment (sname in students.stu_name%type, amount  in float, net out float) IS

Begin

Update students set balance = balance - amount where stu_name = sname;

Update daycollection set balance = balance + amount;

Select balance into net from students where stu_name = sname;

End;

// call the procedure from a servlet

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.sql.*;

public class StuPayment extends HttpServlet {

public void init(ServletConfig config)

throws ServletException {

super.init(config);

}

public void doGet(HttpServletRequest request, HttpServletResponse response)

throws ServletException, IOException {


Connection conn=null;

response.setContentType("text/html");

PrintWriter out = response.getWriter();

String url = "jdbc:odbc:ora8i";

try{

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");

conn=DriverManager.getConnection(url,"scott","tiger");

conn.setAutoCommit(false);

String sname= "ddd";

float amount=(float)1000;

CallableStatement cstmt= conn.prepareCall("{call payment(?,?,?)}");

cstmt.registerOutParameter(3,java.sql.Types.FLOAT);

cstmt.setString(1,sname);

cstmt.setFloat(2,amount);

cstmt.execute();

out.println("new balance " + cstmt.getFloat(3));

conn.commit();

//out.println("databaase updated: "+count);

}catch(java.lang.ClassNotFoundException e){out.println("class not found");

}catch(Exception ex) {out.println ("Exception: " + ex.getMessage());


try{


conn.rollback();


}catch(SQLException e) {out.println("SQLException: " + ex.getMessage());

out.println("databaase not updated");
}

}

finally{


try{


if (conn != null) conn.close();


}catch(SQLException ex){}


}

}}

//make directories

oracle.jdbc.driver in the servlets directory. Copy all oracle class files. Give path in jdpro to the driver directory.

//oracle direct driver test

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.sql.*;

public class StuPayment extends HttpServlet {

public void init(ServletConfig config)

throws ServletException {

super.init(config);

}

public void doGet(HttpServletRequest request, HttpServletResponse response)

throws ServletException, IOException {


Connection conn=null;

response.setContentType("text/html");

PrintWriter out = response.getWriter();

String url = "jdbc:oracle:thin:@beg-local";

try{

Class.forName("oracle.jdbc.driver.OracleDriver");

conn=DriverManager.getConnection(url,"scott","tiger");

conn.setAutoCommit(false);

String sname= "ddd";

float amount=(float)1000;

CallableStatement cstmt= conn.prepareCall("{call payment(?,?,?)}");

cstmt.registerOutParameter(3,java.sql.Types.FLOAT);

cstmt.setString(1,sname);

cstmt.setFloat(2,amount);

cstmt.execute();

out.println("new balance " + cstmt.getFloat(3));

conn.commit();

//out.println("databaase updated: "+count);

}catch(java.lang.ClassNotFoundException e){out.println("class not found");

}catch(Exception ex) {out.println ("Exception: " + ex.getMessage());


try{


conn.rollback();


}catch(SQLException e) {out.println("SQLException: " + ex.getMessage());

out.println("databaase not updated");
}

}

finally{


try{


if (conn != null) conn.close();


}catch(SQLException ex){}


}

}}

Applet-servlet communication

//an example of this communication is chat. Client says something and other client receive it. This communication is not applet to applet. Each applet posts its message to a central server and the server takes care of updating the other clients.

Various ways of communication are

· Text based HTTP communication

· Object based HTTP communication

· Socket communication

· RMI communication

If all clients support RMI , RMI is the choice. If RMI is not available the bi-directional communication of socket connection is possible. But this will becomes non-existent when an applet ends up on the far end.

HTTP communication works on every java enabled client.

In the example an applet is created that asks the server for current time using text based HTTP communication. 

//the support class to be saved in public HTML

import java.io.*;

import java.util.*;

import java.net.*;

public class HttpMessage

{

URL servlet=null;

String args =null;

public HttpMessage(URL servlet){

this.servlet=servlet;

}

//performs a get request to the previouly given servlet with no query string

public InputStream sendGetMessage() throws IOException{

URL url= new URL(servlet.toExternalForm());

URLConnection con = url.openConnection();

con.setUseCaches(false);

return con.getInputStream();

}

}

The HttpMessage is designed to communicate with just one URL, the URL given in its constructor. 

It sends multiple GET requests to that URL.

SendGetMessage() creates a URL and calls openConnection() which returns the urlconnection object refered by the URL.

Then it instructs the con object not use caching.

Finally it returns the response from the servlet as inputstream.

The applet below uses this object to communicate with the servlet URL and then it reads the returned input stream.

//the applet to be saved in public HTML

import java.io.*;

import java.util.*;

import java.awt.*;

import java.net.*;

public class DaytimeApplet extends java.applet.Applet

{TextField httpText;

Button refresh;


public void init()


{


setLayout (new BorderLayout());


Panel  west = new Panel();


west.add (new Label("Current time: "));


add("West",west);


Panel  center = new Panel();


httpText= new TextField();


httpText.setEditable(false);


center.add (httpText);


add("Center",center);


Panel  south = new Panel();


refresh= new Button("Referesh");


south.add (refresh);


add("South",south);



resize(300,300);


}


public void start(){


httpText.setText(getDateUsingHttpText());


}


public boolean handleEvent(Event e){


switch(e.id){


case Event.ACTION_EVENT:


if(e.target == refresh){


httpText.setText ( getDateUsingHttpText());


return true;


}


}


return false;


}


public String getDateUsingHttpText(){


try{


URL url= new URL (getCodeBase(), "/servlet/DaytimeServlet");


HttpMessage msg= new HttpMessage (url); // is a support class shown later


//send a GET message to the servlet with no query string.


//get the response as a DataInputStream


InputStream in=msg.sendGetMessage();


DataInputStream result= new DataInputStream( new BufferedInputStream(in));


//read from the response


String date= result.readLine();


in.close();


return date;


}


catch(Exception e){


e.printStackTrace();


return null;


}


}

}

///the HTML in public HTML 

<html>

<head>

<meta name="generator" content="ModelWorks IDE">

<title>DaytimeApplet</title>

</head>

<body>

<h1>Test page for DaytimeApplet Class</h1><hr>

<applet code=DaytimeApplet.class width=300 height=300></applet>

<hr></body>

</html>

//the servlet in servlets

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.util.*;

public class DaytimeServlet extends HttpServlet {

public void init(ServletConfig config)

throws ServletException {

super.init(config);

}

public Date getDate(){

return new Date();

}

public void doGet(HttpServletRequest request, HttpServletResponse response)

throws ServletException, IOException {

response.setContentType("text/plain");

PrintWriter out = response.getWriter();

out.println(getDate().toString());

}

public void doPost(HttpServletRequest request, HttpServletResponse response)

throws ServletException, IOException {

doGet(request,response);

}

}

explanation of methods and classes used

public String toExternalForm()

Constructs a string representation of this URL. The string is created by calling the toExternalForm method of the stream protocol handler for this object. 

Returns: 

a string representation of this object.

public URLConnection openConnection()

                             throws IOException
Returns a URLConnection object that represents a connection to the remote object referred to by the URL. 

A new connection is opened every time by calling the openConnection method of the protocol handler for this URL. 

If for the URL's protocol (such as HTTP or JAR), there exists a public, specialized URLConnection subclass belonging to one of the following packages or one of their subpackages: java.lang, java.io, java.util, java.net, the connection returned will be of that subclass. For example, for HTTP an HttpURLConnection will be returned, and for JAR a JarURLConnection will be returned.

Returns: 

a URLConnection to the URL. 

Throws: 

IOException - if an I/O exception occurs.

public void setUseCaches(boolean usecaches)

Sets the value of the useCaches field of this URLConnection to the specified value. 

Some protocols do caching of documents. Occasionally, it is important to be able to "tunnel through" and ignore the caches (e.g., the "reload" button in a browser). If the UseCaches flag on a connection is true, the connection is allowed to use whatever caches it can. If false, caches are to be ignored. The default value comes from DefaultUseCaches, which defaults to true.

protected boolean useCaches
If true, the protocol is allowed to use caching whenever it can. If false, the protocol must always try to get a fresh copy of the object. 

Advanced features of servlets

Session tracking

HTTP is a stateless protocol that provides no way for a server to recognize that a sequence of requests comm. From the same client. But many web applications are not stateless. A server can not identify the client by the ip address, because the reported ip address may be the address of a proxy server or the address of a server machine that hosts several clients.

Session tracking gives servlets and other server-side applications the ability to keep track of the user as the user moves through the site. Web server maintains user state by creating a session object for each user with a unique session id. The session object is passed as part of the request. Servlets can add information to session object and read information from them.

Session tracking methods

user authorization

User Authorization occurs when a web server restricts access to certain resources to only those clients that log in using a recognized username and password. After the client logs in the user name is available to a servlet through getRemoteUser(). 

Make the Session1 servlet below 

In  administration add the servlet

In security give this servlet and run

Password and uname will be asked and you give jeeves.

///example of session tracking

import java.io.*;

import java.util.Enumeration;

import javax.servlet.*;

import javax.servlet.http.*;

/**

 * This is a simple example of an HTTP Servlet that uses the HttpSession

 * class

 *

 * Note that in order to guarantee that session response headers are

 * set correctly, the session must be retrieved before any output is

 * sent to the client.

 */

public class Session1 extends HttpServlet { 


public void doGet (HttpServletRequest req, HttpServletResponse res)



throws ServletException, IOException


{



//Get the session object



HttpSession session = req.getSession(true);



//Get the output stream



res.setContentType("text/html");


PrintWriter
out=res.getWriter();;



out.println("<HEAD><TITLE> SessionServlet Output " +




"</TITLE></HEAD><BODY>");



out.println("<h1> SessionServlet Output from:" + req.getRemoteUser() +"</h1>");



//Here's the meat



Integer ival = (Integer) session.getValue("sessiontest.counter");



if (ival==null) ival = new Integer(1);



else ival = new Integer(ival.intValue() + 1);



session.putValue("sessiontest.counter", ival);



out.println("You have hit this page <b>" + ival + "</b> times.<p>");



// encodeURLeEncodes the specified URL by including the session ID in it 



// if cookies are not turned on or not supported by the browser



out.println("Click <a href=" + res.encodeURL("/servlet/Session1") + 




">here</a>");



out.println(" to ensure that session tracking is working even if" +




" cookies aren't supported.<br>");



out.println(" Note that by default URL rewriting is not enabled due" +




" to it's expensive overhead.");



out.println("<p>");



out.println("<h3>Request and Session Data:</h3>");



out.println("Session ID in Request: " + req.getRequestedSessionId());



out.println("<br>Session ID in Request from Cookie: " + 




req.isRequestedSessionIdFromCookie());



out.println("<br>Session ID in Request from URL: " + 




req.isRequestedSessionIdFromURL());



out.println("<br>Valid Session ID: " + 




req.isRequestedSessionIdValid());



out.println("<h3>Session Data:</h3>");



out.println("New Session: " + session.isNew());



out.println("<br>Session ID: " + session.getId());



out.println("<br>Creation Time: " + session.getCreationTime());



out.println("<br>Last Accessed Time: " + 




session.getLastAccessedTime());



out.println("<br>");



out.println("</BODY>");



out.close();


}


}

///example pagecomileservlet

<html>


<head>


<title>home page</title>


</head>


<body>

<h1> westend software</h1>

<java>

int no=6;

String center[]={"mumbai","bangalore"};

out.println("<a href=mumbai.html>" +center[0]+ no+"</a>");

</java>


</body>

</html>

///a better example using pagecompileservlet and session object.

<java type="import"> javax.servlet.http.* </java>

<java type="class">

    //

    // This produces an "inner" class; it's just a declaration that lives

    // "inside" the servlet generated from this JHTML file.  Inside a

    // "java type=class" declaration you can have arbitrary declarations,

    // including class and instance specific servlet variables.

    //

    class IntCounter {

      int count = 0;

      public int getCount () { return count; }

      public synchronized void increment () { count++; }

    }

</java>

<java>

    // This must be called before any output is sent to ensure


// the session headers will be properly returned.

    HttpSession s = request.getSession(true);

</java>

<html>

<head>

<title>Java Web Server 2.0 - Page Compilation Example</title>

</head>

<body BGCOLOR="#FFFFFF">

<h1>Hello</h1>

This web page demonstrates the integration of server

side scripting, mixing Java and HTML code together, with

user session tracking support.  The page has been compiled

into a servlet.  Java code embedded in the HTML accesses

per-session state.

<P> Here's a simple link back to <a href="sample.jhtml">here</a>.

Use this link, instead of the "reload" button, to ensure that

session tracking works correctly even without using cookies.

(By default, such "URL rewriting" support is disabled.)

<java>

    //

    // This Java code is embedded directly into the service method

    // of the servlet which is produced from this JHTML file.  The

    // "java" construct is equivalent to "java type=code".

    //

    // Other code in the service method writes out the HTML

    // code found before (and after) such embedded Java code.

    //

    IntCounter c = null;

    int count = 0;

    synchronized (s) {

      Object o = s.getValue ("visitCount");

      if (o == null || !(o instanceof IntCounter)) {


c = new IntCounter ();


    s.putValue ("visitCount", c);

      }

      else {


c = (IntCounter) o;

      }

    }

    count = c.getCount ();

    c.increment ();

</java>

<p>You have visited this page

<java type=print>

    //

    // This Java expression is evaluated and printed.

    //

    count

</java>

times in your current session.

</html>

///

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

import java.util.*;

import java.lang.reflect.*;

public class savestate extends HttpServlet {

public void init(ServletConfig config)

throws ServletException {

super.init(config);

}

public void doGet(HttpServletRequest request, HttpServletResponse response)

throws ServletException, IOException {

response.setContentType("text/plain");

PrintWriter out = response.getWriter();

try{

ServletContext context = getServletContext();

Enumeration names= context.getServletNames();

String sername=(String) names.nextElement();

out.println("how are you" +sername);

while(names.hasMoreElements()){

 sername=(String) names.nextElement();

Servlet servlet=context.getServlet(sername);

out.println("Trying to save the sate of "+sername+".....");

out.flush();

try{

Method save = servlet.getClass().getMethod("saveState",null);

save.invoke(servlet,null);

out.println("Saved");

}

catch(NoSuchMethodException e){

out.println("not saved. the servlet has no savestate method.");

}catch(SecurityException e){

out.println("not saved. security exception: " +e.getMessage());

}catch(InvocationTargetException e){

out.println("not saved. the savestate() method threw an exception");

}catch(Exception e){

out.println("not saved. " +e.getClass().getName() + ":" +e.getMessage());

}

out.println();

}

}catch(Exception e){

out.println("not saved. "  +e.getMessage());

}

}}

//cookies example

import java.io.*;

import java.util.*;

import javax.servlet.*;

import javax.servlet.http.*;

/**

 * Simple servlet to demonstrate the "Cookie" API.  It uses a cookie to

 * serve as a counter that increments each time this web page is visited

 * during a user session.  That counter, along with some other data, is

 * shown on an HTML page dynamically generated by this servlet.

 *

 * <P> This has a single servlet bean proprty, <em>initial</em> which

 * holds the initial value of the counter.  That property is an integer,

 * with a default value of ten.

 */

public


class Counter extends HttpServlet {


//


// Name of the main cookie saved by this servlet.


//


private static final String
counterName = "counter";


//


// Default initial value of session cookies maintained by counter


// servlets.  May be overriden by an instance's init parameter.


//


static final int

defaultInitialValue = 10;


// User agents maintain "live" counter values in cookies which are


// presented with requests, and the servlet increments such values


// in its responses.


//


private int


initialValue = defaultInitialValue;


/** Set the initial value property. */


public void setInitial (int value)


{ initialValue = value; }


/** Get the initial value property */


public int getInitial ()


{ return initialValue; }


/**


 * Handles a request.  It does this by updating a per-request "counter"


 * cookie from the request, and storing it via the response.  Output of 


 * the servlet is a simple web page showing the original value of the


 * session's counter, and some other data.


 */


protected void doGet (



HttpServletRequest
request,



HttpServletResponse
response



) throws ServletException, IOException


{



int


counter = initialValue;



Cookie


cookies [], c = null, c1=null;



boolean


hadCookies = false, hadCounter = false;



//



// We do all the cookie work before we start writing output,



// since once we start writing data the headers (with or



// without cookies) can get flushed at any time.



//



if ((cookies = request.getCookies ()) != null) {




hadCookies = true;




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





if (cookies [i].getName ().equals (counterName)) {






try {







// clone this cookie to keep using the browser's







// version of the cookie protocol







// clone () return a copy of this cookie







c = (Cookie) cookies [i].clone ();







counter = Integer.parseInt (c.getValue ());







c.setValue (Integer.toString (counter + 1));







hadCounter = true;






} catch (NumberFormatException e) {







// should never happen ...







c = null;






}





}





if (cookies [i].getName ().equals ("gensym-")){





c1=(Cookie) cookies [i].clone ();





}




}



}



//



// Always save a "counter" cookie, taking care to set the



// attributes that weren't settable by cloning the original.



//



if (c == null)




c = new Cookie (counterName, Integer.toString (counter));



c.setComment ("Supports Cookie Counter Demo Servlet"); //Specifies a comment that describes a cookie's purpose.



 c.setMaxAge (2 * 24 * 60 * 60);

// 2 days



 c.setPath ("/");



response.addCookie (c);



if (c1==null) {




// add a new cookie, discarded on browser exit, to see




// how multiple cookies are dealt with




c = new Cookie (





"gensym-" ,

new Date().toString ());




c.setComment ("Show multi-cookie support");




c.setMaxAge (2 * 24 * 60 * 60);

// 2 days



 c.setPath ("/");




response.addCookie (c);



}



//



// TRY THIS:



//



// (A) Design a simple form for letting people create new cookies.



// Generate that form in the HTML below.  Use the POST action, and



// create the new cookie before generating output below.



//



// (B) Do something similar for letting users delete one or more



// of the cookies reported by the user agent ... including the



// counter itself, as one way to reinitialize a session!



//



// (C) Offer form controls over cookies' paths and maximum ages.



//



// (D) Experiment to see how different web browsers handle version



// zero cookies.  Which features are handled inconsistently?



//



// (E) See how this page reacts to HTTP's "HEAD" methods.



//



// (F) Normally, pages used to set cookies will not be cached.



// This will probably be true of most dynamically generated web



// content.  Are there other pages in your website which should



// not be widely cached by proxies and browsers?  Why?



//



//



// Generate the response message ... an HTML page that shows all



// cookies, their values, and any attributes, plus some random



// data about the session that may be interesting.  We buffer the



// whole response so that HTTP keepalive can always be used, and



// ensure that the correct character encoding is used.



//



ByteArrayOutputStream
bytes;



String


encoding;



OutputStreamWriter
w;



PrintWriter

out;



response.setContentType("text/html");



encoding = response.getCharacterEncoding ();



// content type now resembles:  "text/html;charset=utf-8"



bytes = new ByteArrayOutputStream (4096);



w = new OutputStreamWriter (bytes, encoding);



out = new PrintWriter (w);



out.println ("<HTML><HEAD>");



out.println ("<TITLE>Cookie Counter</TITLE>");



out.println ("</HEAD><BODY BGCOLOR=#eeeeff>");



out.println ("<CENTER><H1>Cookie Counter</H1></CENTER>");



if (hadCounter) {




out.println ("<CENTER>");




out.println ("<P> <em><b>Your session's counter was ");




out.println (counter);




out.println (" before you visited this page.</b></em>");




out.println ("<P> The counter has been incremented.");




out.println ("</CENTER>");



} else {




out.println ("<P> You presented no session cookie.  A new");




out.println ("cookie was created, with an initial counter");




out.println ("holding the value " + counter + ".");



}



if (hadCookies) {




out.println ("<P> You presented these cookies: <OL>");




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





String
temp;





out.println ("<LI> Name = ");





out.println (cookies [i].getName ());





out.println (", Value = ");





out.println (cookies [i].getValue ());





//





// IETF standard cookies expose these attributes, but





// the original (and still most common) style cookies





// hide this data on the client side.





//





if ((temp = cookies [i].getDomain ()) != null) {






out.println (", Domain = ");






out.println (cookies [i].getDomain ());





}





if ((temp = cookies [i].getPath ()) != null) {






out.println (", Path = ");






out.println (cookies [i].getPath ());





}




}




out.println ("</OL>");



}



out.println ("<P> Watch the value of the counter change as you");



out.println ("reload this page!  The counter is updated by the");



out.println ("servlet which dynamically generates this web page.");



out.println ("<P> Try comparing how different browsers work with");



out.println ("cookies set using these two URLs on this server:  ");



out.println ("<a href=/counter.html>/counter.html</a>, and");



out.println ("<a href=/servlet/sunexamples.Counter>/servlet/sunexamples.Counter</a>.");



out.println ("These URLs refer to different 'counter' servlets,");



out.println ("which initialize their counts to different values.");



String temp = request.getHeader ("User-Agent");



out.println ("<P> Your browser is <em>"




+ ((temp != null) ? temp : "not known!") + "</em>.");



// This time printing has been seen to crash IIS!!!!!



out.println ("<P>The cookie server's time is now <em>"




+ new Date () + ".</em>");



out.println ("</BODY></HTML>");



out.flush ();



//



// Now that we've buffered up the entire message:  write all our



// header fields, then the body.  We buffered it up so we can set



// content length ... ensuring we can use connection keep-alive,



// for the best networking performance.



//



// With HTTP/1.1 clients guaranteed, we could set the headers



// and just write to the output stream (using chunked encoding)



// with no worries about preventing keep-alive.



//



response.setContentLength (bytes.size ());



// ... Last-Modified:  implicitly, right now!



try {




bytes.writeTo (response.getOutputStream ());



} catch (Exception e) {




e.printStackTrace ();



}


}

}
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