] DBC

Java ]DBC is a java API to connect and execute query with the database. | DBC API uses jdbc
drivers to connect with the database.

JDBC AP
A
Java JDBC
i » Database
Application Driver % /

Why use | DBC

Before ] DBC, ODBC API was the database API to connect and execute query with the database.
But, ODBC API uses ODBC driver which is written in C language (i.e. platform dependent and

unsecured). That is why Java has defined its own API (JDBC API) that uses |DBC drivers
(written in ] ava language).

] DBC Driver

JDBC Driver is a software component that enables java application to interact with the
database.T here are 4 types of | DBC drivers:

1. JDBC-ODBC bridge driver

2. Native-API driver (partially java driver)

3. Network Protocdl driver (fully java driver)
4. Thindriver (fully java driver)

1) JDBC-ODBC bridgedriver
The |DBC-ODBC bridge driver uses ODBC driver to connect to the database. The | DBC-

ODBC bridge driver converts | DBC method calls into the ODBC function calls. T his is now
discouraged because of thin driver,
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Advantages:

¢ easy touse
o can be easily connected to any database.

Disadvantages:

o Performance degraded because | DBC method call is converted into the ODBC function
calls.

¢ The ODBC driver needs to be installed on the client machine.

2) Native-API driver
The Native API driver uses the client-side libraries of the database. The driver converts
JDBC method calls into native calls of the database APL It is not written entirely in java.
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Advantage:
o performance upgraded than |DBC-ODBC bridge driver.
Disadvantage:

o The Nativedriver needs to be installed on the each client machine.
o TheVendor client library needs to be installed on client machine.

3) Network Protocol driver

The Network Protocol driver uses middleware (application server) that converts JDBC calls
directly or indirectly into the vendor-specific database protocol. It is fully written in java.
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Advantage:

e No client side library is required because of application server that can perform many
tasks like auditing, load balancing, logging etc.

Disadvantages:

o Network support is required on client machine.
o Requires database-specific coding to be done in the middle tier.

e Maintenance of Network Protocol driver becomes costly because it requires database-
specific coding to be done in the middle tier.
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4) Thindriver

The thin driver converts ] DBC calls directly into the vendor-specific database protocol. That is
why it is known as thin driver. It is fully written in ] ava language.
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Client Machine

Figure- Thin Drivar

Advantage:

¢ Better performance than all other drivers.
o No software is required at client side or server side.

Disadvantage:

o Drivers depends on the D atabase.
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Steps to connect to the database in java
T here are 6 steps to connect any java application with the database in java using ] DBC. They are
as follows:

o ImportSQL Package

o Register thedriver class
o Creating connection

o Creating statement

o Executing queries

o Closing connection

1) ImportSQL Package

To create | DBC application, you must have to import SQL package in your program
Eg. import java.sgl.®;

2) Register thedriver class

The forName() method of Class class is used to register the driver class. This method is used to
dynamically load the driver class.

Syntax of forName() method:
public static void forName(String className)throws ClassNotF oundE xception
Example to register the OracleDriver class
Class.forName("oracle.jdbc.driver.OracleDriver");

3) Create the connection object

The getConnection() method of DriverManager class is used to establish connection with the
database.

Syntax of getConnection() method:

public static Connection getConnection(String url)throws SQL E xception
public static Connection getConnection(String ur,String name,String password)
throws SQL Exception



Example to establish connection with the Oracle database:
Connection con=DriverManager.getC onnection( "jdbc:oracle;thin:@localhost: 1521:xe","

system","password");

4) Create the Statement object

The createStatement() method of Connection interface is used to create statement. T he object of
statement is responsible to execute queries with the database.

Syntax of createStatement() method:

public Statement createS tatement{)throws SQL Exception

Example to create the statement object:
Statement stmt=con.createStatement();

5) Executethe query

The executeQuery() method of Statement interface is used to execute queries to the database.
T his method returns the object of ResultSet that can be used to get all the records of a table.

Syntax of executeQuery() method:

public ResultSet executeQuery(String sql)throws SQLE xception

E xample to execute query:

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

while(rs.next()){
System.out.printin(rs.getlni( 1)+" "+rs.getString(2));
].

6) Close the connection object

By closing connection object statement and ResultSet will be closed automatically. The close()
method of Connection interface is used to close the connection.
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Syntax of close() method:

public void close()throws SQLE xception
Example to close connection:

con.closg);

E xample to connect to the Oracle databasein java

For connecting java application with the oracle database, you need to follow 5 steps to perform
database connectivity. In this example we are using Oracle10g as the database. So we need to
know following information for the oracle database;

Driver class: The driver class for the oracle databaseis oraclejdbc.driver.OracleDriver.

Connection URL:The  conrection  URL for the oracle10G database
is jdbc:oracle:thin: @localhost: 1521: xe where jdbc is the API, oracle is the database, thin is the
driver, localhost is the server name on which oracle is running, we may also use IP address, 1521
is the port number and X E is the Oracle service name. Y ou may get all these information from
the tnsnames.ora file.

Username: T he default username for the oracle database is system.

Password: Password is given by the user at the time of installing the oracle database.

L et's first create a table in oracle database.
create table emp(id number{ 10), name varchar2(40),age number(3));
Example to Connect | ava A pplication with Oracle database

In this example, system is the username and oracle is the password of the Oracle database.

import java.sgl.*;

class OracleCon{

public static void main(String args[1){

try{

//step load the driver class
Class.forName("oracle.jdbc.driver.OracleD river");

P a5
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//step2 create the connection object
Connection con=DriverM anager.getC onnection(
"jdbc:oracle:thin:@local host:1521;xe","system", "oracle");

l/step3 create the statement object
Staterment stmt=con.createS tatement();

f/step4d execute guery

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

while{rs.next())

System.out.printin{rs.getint{ 1)+" "+rs.getString(2)+" "+rs.getString(3));

//step5 close the connection object
con.close();

}catch(Exception e){ System.out.printin(e);}

}
}

To connect java application with the Oracle database ojdbci14.jar file is required to be
|oaded.

Two ways to load the jar file:

1. paste the ojdbci14.jar file in jredib/ext folder
2. setclasspath



Classes and Interfaces in ] DBC
DriverManager class:
The DriverManager class acts as an interface between user and drivers. It keeps track of the
drivers that are available and handles establishing a connection between a database and the

appropriate driver. The DriverManager class maintains a list of Driver classes that have
registered themselves by calling the method DriverManager.registerDriver().

Commonly used methods of DriverManager class:

1) public static void registerDriver{Driver
driver):

is used to register the given driver with
DriverManager.

2) public static void deregisterDriver(Driver

is used to deregister the given driver (drop

driver): the driver from the list) with
DriverManager.
3) public static Connection is used to establish the connection with the
| getConnection(String url): specified url.
4) public static Connection is used to establish the connection with the
getC onnection(String url,String specified url, username and password.

userName String password):

Connection interface:
A Connection is the session between java application and database. The Connection

interface is a factory of Statement, PreparedStatement, and DatabaseMetaData i.e. object of
Connection can be used to get the object of Statement and DatabaseMetaD ata. The Connection
interface provide many methods for transaction management like commit(), rollback() etc.

1) public Statement createStatement(): creates a statement object that can be used to
execute SQL queries.

2) public Statement createStatement(int resultSetType,int
resultSetConcurrency): Creates a Statement object that will generate ResultSet objects with
the given type and concurrency.

3) public void setA utoCommit(boolean status): is used to set the commit status.By default
itis true.

4) public void commif(): saves the changes made since the previous commit/rollback
permanent

5) public vaid rollback(): Drops all changes made since the previous commit/rollback.

6) public void close(): closes the connection and Releases a | DBC resources immediately.
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Statement interface:

The Statement interface provides methods to execute queries with the database. The statement
interface is a factory of ResultSeti.e. it provides factory method to get the object of ResultSet.

Commonly used methods of Statement interface:

T he important methods of Statement interface are as follows:

1) public ResultSet executeQuery(String sql): is used to execute SELECT query. It returns
the object of ResultSet.

2) public int executell pdate(String sql): is used to execute specified query, it may be create,
drop, insert, update, delete etc.

3) public boolean execute(String sql): is used to execute queries that may return multiple
results.

4) public int[] executeBatch(): is used to execute batch of commands.

Example of Statement interface:

Let’s see the simple example of Statement interface to insert, update and delete the record.

import java.sq.*;

class FetchR ecord{

public static void main(String args[])throws Exception{
Class.forName("oracle.jdbc.driver.OracleDriver");

Connection con=DriverManager.getC onnection( "jdbc:oracle:thin:@localhost:1521:x€","s
ystem", "oracle");

Statement stmit=con.createStatement();

Hstmt.executeU pdate( "insert into emp765 values(33, 'Irfan’, 50000)");

/Aint result=stmt.executel pdate("update emp765 set name="V imal’,salary=10000 where i
d=33");

int result=stmt.executel pdate(" delete from emp765 where id=33");

System.out.printi n( result+" records affected");

con.close();

H
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PreparedStatement interface;

The PreparedStatement interface is a subinterface of Statement. It is used to execute
parameterized query.

L et's see the example of parameterized query:
String sql="insert into emp values(?,?2,7)";

As you can seg, we are passing parameter (?) for the values. Its value will be set by calling the
setter methods of PreparedStatement.

Why use PreparedStatement?

Improves performance: The peformance of the application will be faster if you use
PreparedStatement interface because query is compiled only once.

How to get the instance of PreparedStatement?

The prepareStatement{) method of Connection interface is used to return the object of
PreparedStaterment.

Syntax:

public PreparedStatement prepareStatement{String query)throws SQLException{}

M ethods of PreparedStatement Interface
M ethod Description
public void setInt(int paramindex, int sets the integer value to the given parameter
value) index.
public void setString(int paramIndex, sets the String value to the given parameter
String value) index.
public void setFloat(int paramIndex, sets the float value to the given parameter
float value) index.
public void setDouble(int sets the double value to the given parameter
paramindex, double value) index.
public int executeU pdate() executes the query. It is used for create, drop,
insert, update, delete etc.
public ResultSet executeQuery() executes the select query. It returns an instance
of ResultSet.

Page 11 /89



Example of PreparedStatement interface that inserts the record:

First of all create table as given below:

create table emp(id number({10), name varchar2(50));

Now insert recards in this table by the code given below:

import javasqgl.*;
class InsertPrepared{
public static void main(String args[]){

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

Connection con=DriverManager.getC onnection("jdbc:oracle:thin: @ localhost: 1521:xe","s
ysten", "oracle");

PreparedStatement stmt=con.prepareStatement("insert into E mp values(?,?)");
stmt.setInt(1,101);//1 specifies the first parameter in the query
stmtsetString(2,"Ratan");

int i=stmt.executeUpdate();
System.out.printin(i+" records inserted");

con.closg();
}catch(E xception €){ System.out.printin(e);}

}
}

Example of PreparedStatement interface that updates the record:

PreparedStatement stmt=con. prepareS tatement(" update emp set name=? where id=2");
stmtsetString( 1,"Sonoo"); /1 specifies the first parameter in the query i.e. name
stmt.setlnt(2,101);

int i=stmt.executeU pdate();
System.out.printin(i+" records updated");



Example of PreparedStatement interface that deletes the record:

PreparedStatement stmt=con.prepareS tatement(" del ete from emp where id=?");

stmtsetInt(1,101);

int i=stmt.executeU pdate();

System.out.printin(i+" records deleted");

Example of PreparedStatement interface that retrieve the records of a table:

PreparedStatement stmt=con.prepareS tatement("select * from emp");

ResultSet rs=stmt.executeQuery();
while(rs.next()){

System.out.printin(rs.getIni( 1)+" "+rs.getString(2));

].

J ava CallableStatement Interface:

CallableStatement interface is used to call the stored procedures and functions,

We can have business logic on the database by the use of stored procedures and functions that
will make the performance better because these are precompiled.

Suppose you need the get the age of the employee based on the date of birth, you may create a
function that receives date as the input and retums age of the employee as the output.

Difference between Stored Procedure and F unction

Stored Procedure Function
is used to perform business logic. is used to perform calculation.
must not have the retum type. must have the return type.

may return 0 or more values.

may return only one values.

We can call functions from the procedure,

Procedure cannot be called from function.

Procedure supports input
parameters.

and output

Function supports only input parameter.

Exception handling using try/catch block
can be used in stored procedures.

Exception handling using try/catch can't be
used in user defined functions.

How to get the instance of CallableStatement?

The prepareCall() method of Connection interface returns the instance of CallableStatement.

Syntax is given below:
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public CallableStatement prepareCall("{ call procedurename(?,?..7)}");

The example to get the instance of CallableStatement is given below:

CallableS tatement stmt=con.prepareCall("{ call myprocedure(?,?)}");
It calls the procedure myprocedure that receives 2 arguments.
Full example to call the stored procedure using JDBC

To call the stored procedure, you need to create it in the database. Here, we are assuming that
stored procedure |ooks like this.

create or replace procedure "INSERTR"
(idIN NUMBER,

nameIN VARCHAR2)

is

begin

insert into userd20 values(id,name);
end;

/

T he table structure is given below:

create table user420(id number(10), neme varchar2(200));

In this example, we are going to call the stored procedure INSERTR that receives id and name as
the parameter and inserts it into the table user420. Note that you need to create the user420 table
as well to run this application.

import javasql.*;
public class Proc {
public static void main(String[] args) throws Exception{

Class.forName("oracle.jdbc.driver.OracleDriver");
Connection con=DriverManager.getC onnection(
"jdbc:oracle:thin:@ localhost; 1521:xe","system","oracle");

CallableStatement stmt=con.prepareCall("{call insertR(?,7)}");
stmtsetInt(1,1011);
stmtsetString(2,"A mit");



stmt.execute();

System.out.printin("success");
}
}

Example to call the function using ] DBC:

In this example, we are calling the sumé function that receives two input and returrs the sum of
the given number. Here, we have used the registerOutParameter method of CallableS tatement
interface, that registers the output parameter with its corresponding type. It provides information
to the CallableS tatement about the type of result being displayed.

The Types dlass defines many constants such as INTEGER, VARCHAR, FLOAT, DOUBLE,
BLOB, CLOB etc.

Let's create the simple function in the database first.

create or replace function sumd
(n1 in number,n2 in number)
return number

is

temp number(8);

begin

temp :=n1+n2;

return temp;

end;

/

In this example, we are going to call the function sumd to calculate the addition of two numbers.

import javasql.*;

public class FuncSum {
public static void main(String[] args) throws Exception{

Class.forName("aracle.jdbc.driver.OracleDriver");
Connection con=DriverManager.getC onnection(
"jdbc:oracleithin:@local host: 1521:xe", "system", "oracle");

CallableS tatement stmt=con.prepareCall("{?= call sum4(?,2)}");



stmt.setint(2,10);
stmt.setlnt(3,43);

stmt.registerOutParameter(1,Types.INTEGER);

stmt.execute();

System.out.printin(stmt.getInt(1));

ResultSet interface;

The object of ResultSet maintains a cursor pointing to a row of a table. Initially, cursor points to

before the first row.

But we can make this object to move forward and backward direction by passing either
TYPE_SCROLL_INSENSITIVE or TYPE_SCROLL_SENSITIVE in createStatement(int,int)
method as well as we can make this object as updatable by:

Statement stmt = con.createStatement{ ResultSetTY PE_SCROLL_INSENSITIVE,
ResultSet. CONCUR_UPDATABLE);

Methods of R esultSet Interface

1) public boolean next():

is used to move the cursor to the one row next
from the current position.

2) public boolean previous():

is used to mave the cursor to the one row previous

from the current position.

3) public boolean first(): is used to move the cursor to the first row in result
set object.

4) public boolean last(): is used to move the cursor to the last row in result
set object.

5) public boolean absolute(int
row):

is used to move the cursor to the specified row
number in the ResultSet object.

6) public boolean relative(int
row):

is used o move the cursor to the relative row
number in the ResultSet object, it may be positive
or negative.
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7) public int  getInt(int is used to return the data of specified column index
columnIndex): of the current row as int.

8) public int getInt(String is used to return the dat of specified column name
columnName): of the current row as int.

9) public String getString(int is used to return the data of specified column index

columnIndex): of the current row as String.
10) public String getString(String is used to return the data of specified column name
columnName): of the current row as String.

Example of Scrollable R esultSet:

Let’s see the simple example of ResultSet interface to retrieve the data of 3rd row.

import java.sql.®;
class FetchR ecord{
public static void main(String args[])throws E xception{

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

Connection con=DriverManager.getC onnection("jdbc:oracle:thin:@localhost: 1521:xe","s
ystem"”, "oracle");

Statement stmt=con.createStatement(ResultSet.TY PE_SCROLL_SENSITIV E,ResultSet.
CONCUR_UPDATABLE);

ResultS et rs=stmt.executeQuery("select * from emp765");

//getting the record of 3rd row
rs.absolute(3);
System.out.print n{ rs.getString(1)+" "+rs.getString(2)+" "+rs.getString(3));

con.close();
H

J ava ResultSetMetaData Interface;

T he metadata means data about data i.e. we can get further information from the data.
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If you have to get metadata of a table like total number of column, column name, column type
etc., ResultSetMetaD ata interface is useful because it provides methods to get metadata from the
ResultSet abject.

Methods of ReseulSetMetaData Interface

Method Description
public int  getColumnCount()throws it returns the total number of columns in the
SQLException ResultSet object.
public ~ String  getColumnName(int it returns the column name of the specified
index)throws SQL E xception column index.
public String getColumnTypeName(int it returns the column type name for the
index)throws SQLE xception specified index.
public String getT ableName(int it returns the table name for the specified
index)throws SQL E xception column index.

Example of ResultSetMetaData interface:

import javasql.*;

class Rsmdf

public static void main(String args[]){

try{

Class.forName("oracle.jdbc.driver.OracleDriver");
Connection con=DriverManager.getC onnection(
"jdbc:oracle;thin:@local host: 1521:xe","system”, "oracle");

PreparedsS tatement ps=con.prepareS atement("select * from emp");
ResultSet rs=ps.executeQuery();
ResultSetMetaD ata rsmd=rs.getM etaData();

System.out.printin{"T otal columns: "+rsmd.getColumnCount());
System.out.printin{"Column Name of 1st column: "+rsmd.getColumnName(1));
System.out.printin{"Column Type Name of 1st column: "+rsmd.getColumnT ypeName( 1)

)i

con.closg();

}catch(E xception €){ System.out.printin{e);}
}

].



SERVLETS

Applet vs. Servletsin java

BASIS FOR APPLET SERVLET
COMPARISON
Execution Appletis always executed on the client | Servlet is always executed on
side. the server side.
Packages import java.applet.®; import javax.servlet.™;
import java.awt™; import java.servlethttp.*;
Lifecycle methods | init(), stop(), paint(), start(), destroy(). init( ), service( ), and destroy( ).
User interface Applets use user interface classes like No User interface required.
AWT and Swing.
Requirement Requires java compatible browser for It processes the input from
execution. client side and generates the
response in terms of the HT ML
page, | avascript, Applets.
Security More prone to risk asitis ontheclient | It is under the server security.

machine.

Servlet T echnology:

Servlet technology is used to create web application (resides at server side and generates

dynamic web page).

Servlet technology is robust and scalable because of java language. Before Servlet, CGI
(Common Gateway Interface) scripting language was popular as a server-side programming
language. But there was many disadvantages of this technology. We have discussed these
disadvantages below.

There are many interfaces and classes in the servlet API such as Servlet, GenericServlet,
HitpServlet, ServletRequest, ServletResponse etc.

What isa Servlet?

Servlet can be described in many ways, depending on the context.
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o Servletis atechnology i.e. used to create web application.
o Servletisan A PI that provides many interfaces and classes including documentations,
o Servletis aninterface that must be implemented for creating any servlet

o Servlet is a class that extend the capabilities of the servers and respond to the incoming
request. It can respond to any type of requests.

o Servletis a web component that is deployed on the server to create dynamic web page.

SErvVer

1jregquest

2)response is generated

. at runtime
Client

3response iz sent
tothe client

CGI(Commmon Gateway Interface):

CGI technology enables the web server to call an extemal program and pass HTTP request
information to the external program to process the request. For each request, it starts a new
process.

CaGl
Request Program
Request
Request
Processor Load
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Disadvantages of CGI:

There are many problems in CGI technology:

1. If number of clients increases, it takes more time for sending response.
2. For each request, it starts a process and Web server is limited to start processes.
3. It uses platform dependent language e.g. C, C++, perl.

Advantage of Servlet:

Web Server

g
£

Reguest >
Request > Thiesa )
Request p— 7 Thiead

Processor Load \"*

There are many advantages of servlet over CGI. T he web container creates threads for handling
the multiple requests to the servlet Threads have a lot of benefits over the Processes such as they
share a common memory area, lightweight, cost of communication between the threads are low.
The basic benefits of servlet are as follows:

1. better performance: because it creates a thread for each request not process.

2. Portability: because it uses java language.

3. Robust: Servlets are managed by | VM so we don't need to worry about memory leak,
garbage collection etc.

4. Secure becauseit uses java language..

Life Cycle of a Servlet(Servlet Life Cycle):

The web container maintains the life cycle of a servlet instance. Let's see the life cycle of the
servlet:
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Servlet class is loaded.
Servlet instance is created,
init method is invoked.
service method is invoked.
destroy method is invoked.

A

1.Load servietclass .

2.Create sarvistinatance

3.Callthe init{-) method

4.Call the service(-,-) : READY
method T

S.Callthe destroyl)
method @

As displayed in the above diagram, there are three states of a serviet: new, ready and end. The
servlet is in new state if servlet instance is created. After invoking the init{) method, Servlet
comes n the ready state. In the ready state, servlet performs all the tasks. W hen the web
container invokes the destroy() method, it shifts to the end state,

1) Servlet class is loaded:

The classloader is responsible to load the serviet class. The servlet class is loaded when the first
request for the servlet is received by the web container.

2) Servlet instanceis created:

The web container creates the instance of a servlet after loading the servlet class. The servlet
instance is created only once in the servlet life cycle.

3) init method is invoked:

The web container calls the init method only once after creating the servlet instance. The init
method is used to initialize the servlet. It is the life cycle method of the javax.serviet.Serviet



interface. Syntax of the init method is given below:
public vaid init{ServletConfig config) throws ServletE xception

4) service method is invoked:

T he web container calls the service method each time when request for the servlet is received. If
servlet is not initialized, it follows the first three steps as described above then calls the service
method. If servlet is initialized, it calls the service method. Natice that servlet is initialized only
once. The syntax of the service method of the Servlet interface is given below:

public void service(ServletR equest request, ServletR esponse response) throws
ServletE xception, IOException

5) destroy method is invoked:

The web container calls the destroy method before removing the servlet instance from the
service, It gives the servlet an opportunity to clean up any resource for example memory, thread
etc. The syntax of the destroy method of the Servlet interface is given below:

public void destroy()
HTTP Requests

The request sends by the computer to a web server that contains all sorts of potentially
interesting information is known as HT T P requests.

The HTTP client sends the request to the server in the form of request message which includes
following information:

o The Request-line
o The analysis of source IP address, proxy and port
o The analysis of destination IP address, protocol, port and host
o The Requested URI (Uniform Resource Identifier)
o The Request method and Content
o The User-A gent header
o The Connection control header
& The Cache control header
The HTTP request method indicates the method to be performed on the resource identified by

the Requested URI (Uniform Resource Identifier). This method is case-sensitive and should
be used in uppercase.
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The HT TP request methods are:

HTTP
Request

GET

POST

HEAD

TRACE

PUT
DELETE

OPTIONS

Description

Asks to get the resource at the requested URL.

Asks the server to accept the body info attached. It is like GET request
with extra info sent with the request.

Asks for only the header part of whatever a GET would return. Just like
GET but with no body.

Asks for the Iloopback of the rzquest message, for testing or
trouhleshooting.

Says to put the enclosed info (the body) at the requested URL.
Says to delete the resource at the requested URL.

Asks for a list of the HTTP methods to which the thing at the request
URL can respond

Papa 24 / 8¢
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Difference between Get and Post requests

GET POST

1) In case of Get request, only limited In case of post request, large amount of data can
amount of data can be sent because be sent because data is sent in body.
data is sent in header.

2) Get request is nat secured because Post request issecured because data is not
data is exposed in URL bar. exposed in URL bar,

3) Get request can be bookmarked. Post request cannot be book marked.

4) Get request isidempotent. It Post request is non-idempotent.
means second request will be ignored
until response of first request is
delivered

5) Get reguest is more efficient and Post request isless efficient and used less than
used more than Post. get.

6) It requests the data from a It submits the processed data to a specified
specified resource resource

Servlet API
The javax.servlet and javax.servlet.http packages represent interfaces and classes for servlet api.

The javax.servlet package contains many interfaces and classes that are used by the serviet or
web container. T hese are not specific to any protocol.

The javax.servlet.http package contains interfaces and classes that are responsible for http
requests only.

L et's see what are the classes and interfaces of javax.servlet package.

Interfaces in | Classes in | Interfaces in | Classes in
javax.servlet javax.servlet package | javax.servlet.http javax.servlet.http
package package package




Servlet GenericServiet

ServletR equest ServletInputStream
ServletR esponse ServletOutputStream
RequestDispatcher | ServletException
ServletConfig UnavailableE xception

ServletContext

HitpServletR equest
HitpServletResponse
HitpSession

HitpSessionL istener

HttpServlet
Cookie

HttpServietR equest
W rapper

HttpServletR esponse
Wrapper

HttpS essionE vent

Servlet Interface
1. Servlet Interface
2. Methods of Servlet interface

Servletinterface provides common behaviour to all the servlets.

Servlet interface needs to be implemented for creating any servlet (either directly or indirectly).
It provides 3 life cycle methods that are used to initialize the servlet, to service the requests, and
to destroy the servlet and 2 non-life cycle methods.

M ethods of Servlet interface:

T here are 5 methods in Servlet interface. The init, service and destroy are the life cycle methods
of servlet. T hese are invoked by the web container.

Method

Description

public void init(ServletC onfig config)

initializes the servlet. Itis the life cycle
method of servlet and invoked by the web

container only once.

public void service(ServletR equest
request,ServletR esponse response)

provides response for the incoming request. It
is invoked at each request by the web

container.

public void destroy()

is invoked only once and indicates that
serviet is being destroyed.

public ServletC onfig getServietConfig()

returns the object of ServletConfig.

public String getServletInfo()

returns information about servlet such as
writer, copyright, version etc.




Example:

import java.io.*;
import javax.servlet.;

public class First implements Servlet{
ServletConfig config=null;

public void init(ServletConfig config){
this.config=config

System.out.printin{ "servlet is initialized");
}

public void service(ServletR equest reg,ServletR esponse res)
throws IOException,Serv/etE xception{

res.setContentT ype("text/html");

PrintWriter out=res.getWriter{);
out.print("<html><body>");
out.print("<b>hello simple servlet</hb>"});
out.print("</body></html>");

}

public void destroy(){ System.out.printi n("servlet is destroyed");}
public ServletConfig getServletConfig(){return config;}

public String getServletInfo(){ return "copyright 2007-1010"}

GenericServlet Class;

GenericServlet class implements Servlet, ServletConfig and Serializableinterfaces. It provides
the implementation of all the methods of these interfaces except the service method.

GenericServlet class can handle any type of request so it is protocol-independent.



You may create a generic servlet by inheriting the GenericServlet class and providing the
implementation of the service method.

Methods of GenericServlet class

T here are many methods in GenericServlet class. T hey are as follows:

1,
2,

public void init(ServletC onfig config) is used to initialize the servlet.

public abstract wvoid service(ServietRequest request, ServletResponse
response) provides service for the incoming request. It is invoked at each time when user
requests for a servlet

public void destroy() is invoked only once throughout the life cycle and indicates that
servlet is being destroyed.

public ServletConfig getServletC onfig() retumns the object of ServletConfig.

public String getServletInfo() returns information about servlet such as writer,
copyright, version etc.

public void init() it is a convenient method for the servlet programmers, now there is no
need to call super.init{config)

7. public ServletContext getServletC ontext() returns the object of ServletC ontext.
8, public String getInitParameter(String name) returns the parameter value for the given

parameter name.

9. public Enumeration getInitParameterNames() returns all the parameters defined in the
web.xml file,

10. public String getServletName() returns the name of the servlet object.

11. public void log(String msg) writes the given message in the servlet log file.

12. public void log(String msg,T hrowable t) writes the explanatory message in the servlet
log file and a stack trace.

Example:

import java.io.*;
import javax.servlet™;

public class First extends GenericServlet{
public void service(ServletR equest req,ServletR esponse res)
throws IOException,ServletE xception{



res.setContentT y pe("text/html");

PrintWriter out=res.getWriter();
out.print("<html><body>");
out.print("<b>hello generic servlet</b>");
out.print("</body=></html=");

HttpServlet class:

The HttpServlet class extends the GenericServlet class and implements Serializable interface.
It provides http specific methods such as doGet, doPost, doHead, doT race etc.

Methods of HttpServlet class:

T here are many methods in HttpServlet class. They are as follows:

1,

public void service(ServletR equest reg,ServletR esponse res) dispatches the request to
the protected service method by converting the request and response object into http type.
protected void service(HttpServletR equest req, HttpServletR esponse res) receives
the request from the service method, and dispatches the request to the doX XX () method
depending on the incoming http request type.

protected void doGet(H ttpServletR equest req, HttpServletR esponse res) handles the
GET request. It is invoked by the web container.

protected void doPost(HttpServletR equest req, HttpServletR esponse res) handles the
POST request. It is invoked by the web container.

protected void doHead(HttpServletRequest req, HttpServletResponse res) handles
the HEAD request. It is invoked by the web container.

protected void doO ptions(HttpServletR equest req, HttpServletR esponse res) handles
the OPTIONS request. It is invoked by the web container.

protected void doPut(HttpServletRequest req, HttpServletR esponse res) handles the
PUT request. It is invoked by the web container.

protected void doTrace(HttpServletRequest reg, HttpServletR esponse res) handles
the TRA CE request Itis invoked by the web container.



9. protected void doDelete{HttpServietRequest req, HttpServletR esponse res) handles
the DELETE reguest. Itis invoked by the web container.
10. protected long getl astModified(HttpServietRequest req) returns the time when
HttpServletR equest was |ast modified since midnight ] anuary 1, 1970 GMT.

ServletR equest interface:

An object of ServletRequest is used to provide the client request information to a servlet such as
content type, content length, parameter names and values, header informations, attributes etc.

M ethods of ServletR equest inter face

T here are many methods defined in the ServletR equest interface. Some of them are as follows:

M ethod

Description

public String getParameter(String
name)

is used to obtain the value of a parameter by
name.

public String(]
getParameterV alues(String name)

retuns an array of String containing all
values of given parameter name, It is mainly
used to obtain values of a Multi select list
box.

java.util.E numeration
gatParameterNames{)

returns an enumeration of all of the request
parameter names.

public int getContentL ength()

Returns the size of the request entity data, or
-1 if not known.

public String getC haracterE ncoding()

Returns the character set encoding for the
input of this request.

public String getContentT ype()

Returns the Internet Media Type of the
request entity data, or null if not known.

public ServletInputStream Retuns an input stream for reading binary
getlnputStream() throws data in the request body.

10 E xception

public abstract String Returns the host name of the server that
getServer Name() received the request.

publicint getServerPort()

Returns the port number on which this
request was received.

Example of ServletR equest to display the name of the user:
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In this example, we are displaying the name of the user in the servlet For this purpose, we have
used the getParameter method that returns the value for the given request parameter name.

index.html
<form action="welcome" method="get">
E nter your name<input type="text" name="name"><br>
<input type="submit" value="login">
</form>
DemoServ.java
import javax.servlet.http.*;
import javax.servlet*;
import java.io.*;
public class DemoServ extends HttpServiet{
public void doGet{HttpServletR equest req,HttpServletR esponse res)
throws ServletE xception, IOE xception {
res.setContentT ype("text/html");
PrintWriter pw=res.getW riter();
String name=req.getParameter{"name");//will return value
pw.printin{"W elcome "+name);
pw.close();
1

RequestDispatcher interface:

The RequestDispatcher interface provides the facility of dispatching the request to another
resource it may be htmi, servlet or jsp. This interface can also be used to include the content of
anather resource also, It is one of the way of servlet collaboration.

T here are two methods defined in the R equestD ispatcher i nterface.

Methods of RequestDispatcher interface:

T he RequestD ispatcher interface provides two methods. They are:

1. public void forward(ServlietRequest requestServietResponse response)throws
ServletE xception,java.io.IO E xception:Forwards a request from a servlet to another
resource (servlet, | SP file, or HTML file) on the server.



2. public void include(ServietRequest request,ServietResponse response)throws
ServletE xception,java.io.JOE xception: Includes the content of a resource (servlet, JSP
page, or HTML file) in the response.

forward(} method: 2] forward(--)

3) Responge is gen=rated

4) Response |ssent hack o the browser

As you see in the above figure, response of second servlet is sent to the client. Response of the
first servlet is not displayed to the user.

inglude() mathed 2) inclugel )

1} Reouest 4

3)Response of
ServletZ is included in

servletl response
A} final Respume

Clhieat = genergted

5) Final respaps
1T Back T H
cligng
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Asyou can see in the above figure, response of second servlet is included in the response of the
first servlet that is being sent to the client,

How to get the object of R equestDispatcher:

The getRequestDispatcher() method of ServletRequest interface returns the object of
RequestDispatcher. Syntax:
Syntax of getR equestDispatcher method
public RequestD ispatcher getR equestDispatcher(String resource);
Example of using getRequestDispatcher method

RequestDispatcher rd=request getR equestDispatcher{"servlet2");
/servlet2 is the url-pattern of the second servlet

rd.forward(request, response);//method may be include or forward

Example of RequestDispatcher interface:

In this example, we are validating the password entered by the user. If password is servlet, it will
forward the request to the WelcomeServlet, otherwise will show an error message: sorry
username or password error!. In this program, we are cheking for hardcoded information. But
you can check it to the database also that we will see in the development chapter. In this
example, we have created following files:

o index.html file: for getting input from the user.

o Loginjava file: a servlet class for processing the response. If password is servet, it will
forward the request to the welcome servlet.

o WelcomeServlet.java file: aservlet class for displaying the welcome message.
e web.xml file: a deployment descriptor file that contains the information about the servlet.
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_ | Incheds ile — walid? e jo Welcame Serviet
Index.html
Soery usermame or passweord error ! y
Weloomis, usememe
Mame
1 .
Eeaat ] |
index.html

<form action="servlet1" method="post">

Name:<input type="text" name="userName"/><br/>
Password:<input type="password" name="userPass"/><br/>
<input type="submit" value="login"/>

</form>

Login.java

import java.io.;

import javax.serviet™;
import javax.serviet http.*;

public class Login extends HttpServlet {

public void doPost({HttpServletR equest request, HttpServletR esponse response)
throws ServletException, IOException {

response.setContentT ype( "text/html");
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PrintWriter out = response.getWriter();

String n=request.getParameter("userName");
String p=request.getParameter("userPass");

if(p.equals("servlet"){
RequestDispatcher rd=request getR equestDispatcher{"servlet2");
rd.forward(request, response);

}

else{
out.print("Sorry UserName or Password Error!");
RequestDispatcher rd=request.getR equestDispatcher("/index. html");
rd.include{request, response);

}
}

}

WelcomeServiet.java
import java.io.*;

import javax.servlet™;
import javax.servlet http.*;

public class WelcomeServlet extends HttpServlet {

public void doPost(HttpServletR equest request, HttpServietR esponse response)
throws ServletException, IOException {

response.setC ontentT ype( "text/html");
PrintW riter out = response.get\Writer();

String n=request.getParameter("userName");

out. print("Welcome "+n);
H
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web.xml
<web-app>
<servlet>
<servlet-name>L ogin</servlet-name>
<servlet-class>Login</servlet-class>
</servlet>
<servlet>
<servlet-name>W el comeServlet</servlet-name>
<servlet-class>WelcomeServlet</serviet-class>
</servlet>

<servlet-mapping>
<servlet-name>L ogin</servlet-name>
<url-pattern>/servlet1</url-pattern>
</servlet-mapping>
<servlet-mapping>
<servlet-name>W elcomeServlet</servlet-name>
<url-pattern=/servlet2</url-pattern>
</servlet-mapping>

<welcome-file-list>
<welcome-file>index.html<Avelcome-file>
</welcome-file-list>

</web-app>

ServletConfig:

An object of ServletConfig is created by the web container for each servlet This object can be

used to get configuration information from web.xml file.

If the configuration information is modified from the web.xml file, we don't need to change the
servlet. So it is easier to manage the web application if any specific content is modified from

time to time.

Advantage of ServletConfig

The core advantage of ServletConfig is that you don't need to edit the servlet file if information

is modified from the web.xml file.
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Methods of ServletConfig interface

1. public String getInitParameter(String name):Returns the parameter value for the
specified parameter name.

2. public Enumeration getInitParameterNames():Returns an enumeration of all the
initialization parameter names.

3. public String getServietName(): Returns the name of the servlet.
4. public ServletContext getServletC ontext(): Returns an object of ServletContext.

How to get the object of ServletConfig:

getServletConfig() method of Servlet interface retuns the object of ServletConfig.

Syntax of getServletConfig() method:
public ServletConfig getServletConfig();

E xample of getServletC onfig() method:

ServletConfig config=getServietConfig();
/MNow we can call the methods of ServletConfig interface

Syntax to provide the initialization parameter for a servlet:

The init-param sub-element of servlet is used to specify the initialization parameter for a servlet.

<web-app>
<servlet>

<init-param>
<param-name>parametername</param-name>
<param-value>parameterval ue</param-value>
</finit-param>

Example of ServletConfig to get initialization parameter:

)
'

’a

iye]
o
L
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In this example, we are getting the one initialization parameter from the webxml file and
printing this information in the serviet.

DemoServlet.java
import java.io.*;
import javax.serviet™;
import javax.servlet http.*;

public class DemoServlet extends HttpServiet {
public void doGet{HttpServ|etR equest request, HttpServletR esponse response)
throws ServletE xception, IOE xception {

response.setContentT ype( "text/html");
PrintW riter out = response.getWriter();

ServletConfig config=getServietConfig();
String driver=config.getInitParameter( "driver");
out.print("Driver is: "+driver);

out.close();
}

web.xml
<web-app>

<servlet>
<servlet-name>DemoServiet</servlet-name>
<servlet-class>DemoServiet</servlet-class>

<init-param>

<param-name>driver</param-name>

<param-val ue>sun.jdbc.odbc.] dbcOdbeD river</param-val ue>
<finit-param>

</servlet>
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<servlet-mapping>

<servlet-name>D emoServlet</servlet-name>
<url-pattern=>/servlet1</url-pattern>
</servlet-mapping>

</web-app>

ServletContext:

An object of ServletContext is created by the web container at time of deploying the project.
This object can be used to get configuration information from web.xml file. There is only one
ServletContext object per web application.

If any information is shared to many servlet, it is better to provide it from the web.xml file using
the <context-param> element.

Advantage of ServletC ontext

Easy to maintain if any information is shared to all the servlet, it is better to make it available
for all the servlet We provide this information from the web.xml file, so if the information is
changed, we don't need to modify the servlet. T hus it removes maintenance problem.

Usage of ServletContext Interface

There can be a lot of usage of ServletContext object. Some of them are as follows:

1. Theobject of ServletContext provides an interface between the container and servlet.

2. The ServletContext object can be used to get configuration information from the web.xml
file.

3. The ServletContext object can be used to set, get or remove attribute from the web.xml
file.

4. The ServletContext object can be used to provide inter-application communication.



weh

application : & container

fisii ereates an object of

ey - ServletContext
ServietContext
Objed

Web Server

Commonly used methods of ServletContext interface:

There is given some commonly used methods of ServletContext interface.

1.

public String getlnitParameter(String name):Returns the parameter value for the
specified parameter name.

public Enumeration getInitParameterNames(): Returns the names of the context's
initialization parameters.

public void setAttribute(String nameObject object):sets the given object in the
application scope.

public Object getAttribute(String name):Returns the attribute for the specified
name,

public Enumeration getInitParameterNames(): Returns the names of the context's
initialization parameters as an Enumeration of String objects.

public vaid removeA ttribute(String name): Removes the attribute with the given
name from the servlet context.

How to get the object of ServletContext interface:

1. getServletContext() method of ServletConfig interface retums the object of
ServletContext.

2. getServletContext() method of GenericServlet class retums the object of
ServletContext.

Syntax of getServletContext() method:
public ServletContext getServletContext()
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Example of getServletContext() method:
/AVe can get the ServletContext object from ServletConfig object
ServletContext application=getServletConfig().getServletC ontext();

/A nother convenient way to get the ServletContext object
ServletContext application=getServletContext();

Syntax to provide the initialization parameter in C ontext scope:

The context-param element, subelement of web-app, is used to define the initialization
parameter in the application scope. The param-name and param-value are the sub-elements of
the context-param. The param-name element defines parameter name and and param-value
defines its value.

<context-param>
<param-name>parametername</param-name>
<param-value>parameterval ue</param-value>
</context-param>

Example of ServletC ontext to get the initialization parameter:

In this example, we are getting the initialization parameter from the web.xml file and printing
the value of the initialization parameter. Notice that the object of ServletContext represents
the application scope. So if we change the value of the parameter from the web.xml file, all
the servlet classes will get the changed value. So we don't need to modify the servlet Soitis
better to have the common information for most of the servlets in the web.xml file by context-
param element. Let's see the simple example;

DemoServlet.java
import java.io.*;
import javax.servlet™;
import javax.servlet hitp.*;
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public class DemoServlet extends HttpServiet{

public void doGet(HttpServletR equest req,HttpServletR esponse res)
throws ServletE xception,IOE xception

{

res.setContentT ype("text/html");

PrintWriter pw=res.getWriter();

fcreating ServletContext object
ServletContext context=getServletContext();

//Getting the value of the initialization parameter and printing it
String driverName=context.getlnitParameter{"dname");
pw.println("driver name is="+driverName);

pw.close();

1

web.xml
<web-app>

<servlet>
<servlet-name>sonooj aiswal</servlet-name>
<servlet-class>DemoServlet</servlet-class>
</servlet>

<context-param>

<param-name>dname</param-name>

<param-val ue>sun.jdbc.odbc.] dbcOdbcD river</param-val ue>
</context-param>

<servlet-mapping>
<servlet-name>sonoojaiswal </servlet-name>
<url-pattern=/context</url-pattern>
</servlet-mapping>
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</web-app>

Session T racking:
Session simply mears a particular interval of time.

Session Tracking is a way to maintain state (data) of an user. It is also known as session
management in servlet

Http protocol is a stateless so we need to maintain state using session tracking techniques. Each
time user requests to the server, server treats the request as the new request. So we need to
maintain the state of an user to recognize to particular user.

HTTP is stateless that means each request is considered as the new request. It is shown in the
figure given below:

SErver

3leecond requestinew)

" lirequestinaw)

2) Response

Why use Session Tracking?
To recognize the user It is used to recognize the particular user.
Session T racking T echniques

T here are four techniques used in Session tracking:

1. Cookies

2. Hidden Form Field
3. URL Rewriting

4. HttpSession

Cookies in Servlet

A cookie is a small piece of information that is persisted between the multiple client requests.
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A cookie has a name, a single value, and optional attributes such as a comment, path and domain
qualifiers, a maximum age, and a version number.

How Cookie works

By default, each request is considered as a new request In cookies technique, we add cookie
with response from the serviet. So cookie is stored in the cache of the browser. After that if
request is sent by the user, cookie is added with request by default. Thus, we recognize the user
as the old user.

3) Request + Cookie

Y

1) Request

¥

2) Hesponse + Cookie

Browser

Server

Types of Cookie

There are 2 types of cookies in servlets.

1. Non-persistent cookie
2. Persistent cookie

Non-persistent cookie
Itisvalid for single session only. It is removed each time when user closes the browser.
Persistent cookie

It isvalid for multiple session . It is not removed each time when user closes the browser. It is
removed only if user logout or signout.

Advantage of Cookies

1. Simplest technique of maintaining the state.
2. Cookies are maintained at client side.

Disadvantage of Cookies

1. It will not work if cookie is disabled from the browser.
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2. Only textual information can be set in Cookie object.
Cookie class

javax.servlet http.C ookie class provides the functionality of using cookies, It provides a
lot of useful methods for cookies.

Constructor of Cookieclass

Constructor Description
Cookieg() constructs a cookie,
Cookig{String name, String value) constructs a cookie with a specified name and value.
Methods of Cookie class
M ethod Description
public void setMaxA ge{int expiry) Sets the maximum age of the cookie in seconds.
public String getName() Returns the name of the cookie. The name cannot
be changed after creation.
public String getV alue() Returns the value of the cookie.
public void setName(String name) changes the name of the cookie.
public void setV alug(String value) changes the value of the cookie.

Other methods required for using Cookies

For adding cookie or getting the val ue from the cookie, we need some methods provided by
other interfaces. They are:

1. public void addC ookie{Cookie ck):method of HitpServletResponse interface is used
to add cookie in response object.

2. public Cookie[] getCookies(): method of HttpServletRequest interface is used to
return all the cookies from the browser.

How to create Cookie?

L et's see the simple code to create cookie.

Cookie ck=new Cookie{"user","sonoo jaiswal");//creating cookie object
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response.addC ookie(ck); //adding cookie in the response

How to delete Cookie?

Let's see the simple code to delete cookie. It is mainly used to logout or signout the user.

Cookie ck=new Cookie("user","");//deleting value of cookie
ck.setMaxA ge(0); //changing the maximum age to 0 seconds
response.addCookie(ck); /adding cookie in the response

How to get Cookies?

Let's see the simple code to get all the cookies.

Cookie ck([]=request.getCookies();

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

out.print("<br>"+ck[i].getName({)+" "+ck[i].getV alue()); /printing name and value of coo
kie }

Hidden Form Field:

In case of Hidden Form Field a hidden (invisible) textfield is used for maintaining the state of
an user.

In such case, we store the information in the hidden field and get it from another servlet This
approach is better if we have to submitformin all the pages and we don't want to depend on the
browser.

L et's see the code to store value in hidden field.

<input type="hidden" name="uname" value="Vimal ] aiswal">

Here, uname is the hidden field name and V imal Jaiswal is the hidden field value.

Real application of hidden form field

It is widely used in comment form of a website. In such case, we store page id or page name in
the hidden field so that each page can be uniquely identified.
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Advantage of Hidden Form Field
1. Itwill always work whether cookie is disabled or not.
Disadvantage of Hidden Form Field:

1. Itis maintained at server side.
2. Extraform submission is required on each pages.
3. Only textual information can be used.

URL Rewriting:

In URL rewriting, we append a token or identifier to the URL of the next Servlet or the next
resource. We can send parameter name/val ue pairs using the following format:

url?namel=valuel & name2=val ue2&??

A name and a value is separated using an equal = sign, a parameter name/value pair is separated
from anather parameter using the ampersand(&). When the user clicks the hyperink, the
parameter name/value pairs will be passed to the server. From a Servlet, we can use
getParameter() method to obtain a parameter value.

Neme[ ] Sewleui)-. ( senvletz )
& J

e

Hello, User

1 Thiz sire iz undar
construction

Advantage of URL Rewriting

1. Itwill always work whether cookie is disabled or not (browser independent).

2. Extraform submission is not required on each pages.
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Disadvantage of URL Rewriting

1. It will work only with links.
2. It cansend Only textual information,

HTTPSession Interface:

In such case, container creates a session id for each user.T he container uses this id to identify the
particular user.An object of HttpSession can be used to perform two tasks:

1. bind objects
2. view and manipulate information about a session, such as the session identifier, creation
time, and last accessed time.

1.1frequest 1.2)creates unigue 1" Id
session id :
Container
2.1jrequest G o \ 2.2)creates unique
i session id
session Id

How to get the HttpSession object ?

The HttpServletR equest interface provides two methods to get the object of HttpSession:

1. public HttpSession getSession(): Returns the current session associated with this request,
or if the request does not have a session, creates one.

2. public HttpSession getSession(boolean create):Returns the current HttpSession
associated with this request or, if there is no current session and create is true, returns a
new session.

Commonly used methods of HttpSession interface
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. public String getld(): Returns a string containing the unique identifier value.

. public long getCreationTime():Returns the time when this session was created,
measured in milliseconds since midnight | anuary 1, 1970 GMT.

. public long getl astAccessedTime():Retums the last time the client sent a request
associated with this session, as the number of milliseconds since midnight | anuary 1,
1970 GMT.

public void invalidate(): Invalidates this session then unbinds any objects bound to it.
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